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PREFACE.
'l'KE Tetractinellid Sponges brought home by the Challenger Expedition were sent to me
Numerous unforeseen
for description by Mr. John Murray on the 15th of July 1882.
Dublin, will account for
interruptions, one of the chief being a removal from Bristol to
the delay which has occurred in the completion of the Report.
It was not to be expected that a complete separation of the Tetractineffid. from the
Monaxonid sponges should be accomplished at one operation, and I have continued to
receive from time to time additional specimens from my colleagues, Messrs. Ridley and
In this connection
Dendy, the last reaching me so late as the close of last year (1886).
has proved a source
the uncertainty attaching to the systematic position of the Tethyid
of great perplexity, and the specimens of this group have changed hands more than once.
Messrs. Ridley and Dendy could find no place for them among the Monaxonida, and I
was unwilling at first to disturb the symmetry of the Tetractinellida by including in it
sponges which do not possess Tetractinellid spicules; when, however, this appeared to be
inevitable in the case of Placospongia, a genus which is united to the Geodiid
by the
presence of sterrasters, but which is certainly without any Tetractinellid spicules, this
under the
objection could not be pressed, and I undertook to. describe the Tethyid
that Placospongia
impression that they bore much the same relation to the Stellettid
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Subsequent examination has convinced me, however, that the
analogy here suggested is misleading, and that the Tethyicke are in all probability
As this conclusion was not reached till my description of the
Monaxonid sponges.
does to the Geodiid.

family was completed, an account of it is given in an Appendix to this Report.
The Tetractine]Jid sponges of the Challenger collection are in an excellent state of
so that I
preservation, all but some ten or twelve being preserved in strong alcohol;
have been enabled to make a thorough investigation of the minute as well as the coarse
This has been a work involving some labour: several
anatomy of almost every species.
been cut, and hundreds of other preparations made
on Technique.
according to methods which will be found described in the chapter
As no complete system of the Tetractinellida has yet been published, I gladly availed

thousands

of thin slices

have

myself of Mr. Murray's kind permission to enlarge the scope of this Report by including
an account of all other species of Tetractinellida known to me, besides those contained in
These additional species are treated separately in appendixes
the Challenger collection.
to each family.
The number of species and varieties of Tetractineffida obtained by the Challenger is
87, of which 73 are new to science; they are arranged in 38 genera, of which 18 are

new; of additional species described in this Report there are 221, and of additional
genera 45, of which 15 are new.
The total number, therefore, of described species of Tetractinellida, inclusive of the
doubtful family Epipolasid, is 294, and of accepted genera 81.

who
My best thanks are due and heartily tendered to those distinguished zoologists
have helped to render a system of the Tetractineffida possible by furnishing me with the
To Professor Agassiz I am especially indebted since he sent me across
requisite material.
the Atlantic the whole, or nearly the whole, of the "Hassler" collection of Lithistids,

including many unique specimens, the originals of 0. Schmidt's descriptions, and no less
to Professor von Graff, who, with a generosity which I can only refer to as lavish,
furnished me with an almost complete series of examples from 0. Schmidt's types of
Adriatic sponges.
I am also deeply indebted to Professor Perrier of Paris and Dr. Ernest
Ziegler of Strasburg for many examples of other sponges described by 0. Schmidt, and
to Professor Stewart who gave me every assistance in the examination of specimens

described by Bowerbank and now preserved in the Royal College of Surgeons.
Especial
thanks are due to Mr. S. 0. Ridley, who has constantly helped me to specimens, and
who placed at my disposal for examination all the specimens in the fine collection of
Tetractinellid sponges preserved in the British Museum, where are to be found most of
Bowerbank's species, and specimens of many of Carter's and 0. Schmidt's, together with
a host of miscellaneous examples, all well arranged and readily accessible,-thanks to
Mr.

To my friend and colleague Professor E.
Ridley's labours in this department.
Perceval Wright, who presented me with parts of several important type specimens,

Selenka's interesting species Stelletta nux and Stelletta bacca, the
including mountings of
of which has hitherto remained a matter for conjecture, and to my
systematic position
friend Professor Haddon, who has generously helped me with specimens and advice, I
Professor Haddon has further done me the invaluable
am also under great obligations.

With my friend
service of looking over the proof sheets of the chapters on Morphology.
Mr. H. J. Carter I have been in constant communication, and, thanks to the information
and the numerous specimens I owe to-his kindness, I have been able to clear up several
Finally I have to
points that would otherwise have remained doubtful and perplexing.
express my thanks to Professor Flower and Dr. Gunther for permitting me to consult the
collections in the British Museum.

The

plates and illustrations were drawn by my
friend the well-known artist Mr. T. H. Thomas, R.C.A., who, at considerable personal
inconvenience and to the neglect of more artistic work, came from Cardiff to reside at
Dublin for the purpose. The figures representing structure were traced by me with the
camera lucida, and were then drawn by Mr. Thomas direct from the object under the
microscope; the tracings being used simply to insure, accuracy in scale and outline.
These drawings are therefore faithful illustrations of what is actually to be seen in the
preparations they represent, including their imperfections.
Perhaps they err a little
too far on the side of faithfulness, but this I hold is better than
introducing corrections
and interpretations into a picture till it loses its likeness to the
original, and becomes a
subjective rather than an objective representation of the truth as it is in nature.
In this
Report the expression of inferences and deductions has been left to woodcuts and the
letterpress.
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INTRODUCTION.

The Tetractineffida offer for our study one of the most interesting of all the groups
of sponges: commencing with such comparatively simple forms as Placina and Tetilla
and the Stelletticke, which are the most highly organised
they culminate in Geoclia
the Parazoa; at the same time they are connected in so nicely a
representatives of
natural group, within which the problem of tracing
graduated series as to form a highly

the evolution of structure from lower to higher stages may be attempted with much hope
of success.

The singular and striking characters of the higher forms have rendered them objects
of interest from very early times, so that of recent Choristids faithful descriptions will
be found in the works of Donati, published so far back as 1758, and of the fossil Lithistids
good accounts occur still earlier, Guettard in 1751 describing in great detail the petrified
These he not unnaturally
pears or fossil figs of earlier writers, now known as Siphonia.
assigned to the Corals, a mistake that Gray was near repeating when the first described
recent Lithistid (Macandrewia) came before him for classification.

From these early times to the present naturalists have constantly added to our know
ledge of the group, but no one up to the date of the commencement of this Report has

published an account of their fundamental structure, if we except the important work
of F. E. Schuize on the Placinid and several descriptions of Astrophorous Sponges by
myself; while during its progress but one memoir on the anatomy of a single form has
made its appearance.
Nor, considering the general inaccessibility of most of the species,
is this to be wondered at; and the value of the fine collection brought home by the

Challenger lies not so much in the addition of new and remarkable forms to the group,
though these are not wanting, as in the presence of well-preserved examples of nearly
every important genus; so that for the first time it has become possible to publish a
system of the Tetractinellida founded on a knowledge of their anatomy; and only by such
knowledge extending over a large series of species could a consistent system be founded

with any chance of success.
Of the defects in the proposed Classification no one can be more conscious than
myself; most especially do I regret the uncertainty which attends the phylogeny based
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upon it, an uncertainty so great that in many cases alternative schemes of genealogy are
It may be and indeed has been argued that this uncertainty
proposed for consideration.
is inherent in all schemes of phylogeny alike, but this is an opinion which I by no means
share.
Tables of phylogeny are to the biologist what constitutional formula are to the

chemist, and the success in elucidating these which the latter has achieved in the face
of opposition and discouragement, from a spirit sometimes of conservatism, and some

times of despair, must prove an encouragement to the biologist to persevere in his efforts
to attain to a rational interpretation of the facts of classification.
An earnest of such
success appears to me to be furnished by Schuize's genealogy of the Hexactinellida.

MORPHOLOGY.

GENERAL STRUCTURE.
In that work of genius the "Kalkschwamme" of Haeckel the Calcareous sponges
to a primitive
(Megamastictora) are traced both ontogenetically and phylogenetically
In the non-calcareous Sponges (Micromastictora) the
Ascon-like ancestor (Olynthus).
1 have made us
researches of embryologists
acquainted with a primitive ontogenetic
form which may be distinguished as a Rhagon,2 but this, unlike the Ascon, is only known
in a transitory larval stage, and is not represented by any persistent adult form.
0.

47/i

a.
2
/ç-

ft
-

-

Fzo. L-Diagrammatic vertical median section through a Rhagon. S., spougophare; H., hypophare; 0., osoule; G., paragnetric
cavity; fi., flagellated chamber; a., apopyle ; p., prosopyle; cic., ectoderm; am., endoderm; ., mesoderm.
It has the form of a more or less hemispherical sac, the upper part (spongophare 3)
its walls consist of
rising dome-like from a flat attached base (hypophare);
'Keller, 1?eniera fertitia, Zeit.echr. f. wisa. Zool., Bd. xxxiii. pp. 317-349, pl. xix. fig. 23, p1 xx. fig. 24; Schulze,
Pkzcina nwnokipli*, op. oil., Bd. xxxiv. pp. 416-423, p1 xxii. fig. 28; Heider, Oacarefla lobularia, .4rb. Zool. Inst. Wien,
Bd. vi. pp. 1-62, p1 ii. figs. 18-20.
tivoc, J,, a grape.
sac, i6, a cloth, sheet, web.
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three

layers of tissue,
mesoderm.'
The

mesoderm is

the fundamental

ectoderm

and endoderm, and

the

so-called

a

very thin layer, consisting of collenchyma (see p. xxxviii),
the ectoderm is an epithelium of pavement cells (pinacocytes), and the endoderm is partly
composed of flagellated collared cells (choanocytes), and partly of pinacocytcs.

The hypophare consists of mesoderm lined
by pinacocytal endoderm above, arid
ectoderm below; the spongophare is characterised by evaginations of the endoderm,
which forms pouch-like recesses in the mesoderm, and within these it consists of choano
cytes, elsewhere of pinacocytes.
The recesses, known as flagellated chambers, communicate with the cavity of the
sac (pctragaster) each
by a single wide mouth (apopyle), and with the exterior by a small
pore (prosopyle).
A single comparatively large opening (oscule) at the summit places the
paragaster in
free communication with the
The oscule is not derived from the
surrounding water.
blastopore, which in the larval stage immediately preceding
situated in the centre of the primitive hypophare.
Z

that of the Rhagon

is

0.

"
q
FIG. 11.-Diagram of a young sponge, showing the folded spougophare. 8, spongophare; H, hypophare; 0., oscuie;
0., paragaatral cavity; e, excurrent canal; i, incurrant ciua1; p, pore.
In the case of many spherical sponges which in their earliest known
stages are not
attached, but free, the hypophare is probably not developed at all (or
possibly metamor
phosed at a very early stage), the Rhagon in all probability having a spherical form and
consisting wholly of the spongophare.
Doubtless the Rhagon is readily derivable from the Ascon; but it never actually
passes through an Ascon stage, differing in this respect from the Sycon, from which it

is also distinguished by the more spherical form of its flagellated chambers.
The whole
course of embryological history of the Rhagon differs from that of the Megamastictora
in numerous details, and particularly in the absence of an amphigastrula stage.
The successive stages by which the Rhagon passes into the adult sponge have not
been traced, but Schuize has sufficiently shown, at least in some instances, the probable
course of events, which consists simply in a folding of the spongophare which proceeds

'These terms are used merely for convenience; it is far from certain that the tissues they denote are homologous with
those similarly named in the Metazoa.
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In this way the simple structure
the increase by growth of the sponge.
pan pas= with
of Oscarella lobularis, 0. Schmidt, and Placina monolopha, F. E. Schuize, may be
explained.
The inner sinuses of the folds or lobes of the spongophare are continuous with the
and the remains of the paragaster are now known
original cavity of the paragaster; they
as "excurrent" canals; the outer sinuses, known as "incurrent" canals, are open to the
exterior; their open ends are known as "pores."

Eurypylous Chamber-System.-The flagellated chambers continue as in the Rhagon to
communicate directly with the excurrent canals through the apopyles, which are not con
tinued into special tubes; and in all such cases, where several chambers open directly

into a common excurrent canal, we shall speak of the chamber-system as "eurypylous."
The extreme simplicity which characterises the folding of the spongophare in
Placina is not to be met with in any other genus of Tetractinellida, but it is closely
In Tetilla pedifera,
approached in the case of certain species of Tetilla and Thenea.
Sollas (PL XLI. fig. 7), the spongophare retains the primitive simplicity of structure
7)

FIG. III. - Diagram of a transverse section through the outer region of Milk pedfera. E, ectosolne;
C, choanosome; e, excurrent canal; i, incurrent canal; p, pores.
it possesses in the Rhagon almost throughout the whole sponge; but it is folded to a
far greater extent and in a far less regular manner than in Placina monolopha.
This
indeed follows as a necessary consequence of its immensely greater size, particularly in
thickness.
Furthermore, concrescence occurs wherever the folds are brought in contact,
and this makes the nature of the folding more difficult to analyse.

Ectosorne and Choanosome.-An additional and important modification Is to be found
in the presence of an investing membrane which surrounds the whole of the free surface of
the sponge; it roofs over the incurrent canals which now communicate with the exterior
through groups of small apertures which traverse it, and which are called "pores,"
though evidently not quite homologous with the apertures so designated in Placina; and
it is confluent with the lobes of the folded spongophare where these lie immediately
beneath it.

This investing skin may be distinguished as the ectosome, the rest of the sponge as
the choanosome, the latter name framed in allusion to its being the region to which the
choanocytes lining the flagellated chambers are restricted.
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The ectosome differs completely from the bypophare, greatly as it may resemble it in
It is, to begin with, of secondary origin, and in the next place the
general appearance.
endoderm does not enter into its composition; it consists of mesoderm bounded on
the inner and outer faces by ectoderm, at least so we suppose, but there is a difficulty
involved in this view that will be discussed directly.
Cc

The incurrent canals which he immediately beneath the ectosorne are now known as
subdermal cavities."

The manner in which the ectosome arises is not yet known.
In such a case as that
just described, it might with great plausibility be regarded as clue to a lamellar out
growth from the outer ends of the lobes of the spongophare, in a direction generally
parallel with the surface of the sponge; followed by partial concrescence of the lamella
so produced, and the consequent formation of pores as lacunw relictie.
A part of the ectosome as shown in the
diagram is probably furnished
E
-- -
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Fig. I V.-Diagram showing, hypothetically, the development of the ectosome. H, hypophare; S, spougophare
E, ctosome; s, s, incurrent sinuses; 1, lamellar outgrowth of the spongophare ; p, pores.
suppression of flagellated chambers in the outer ends of the spongophare lobes,
space which they would otherwise have occupied being filled up with mesoderm.
If this explanation could be accepted it would harmonise our views as to

the
the

morphological value of the epithelium lining the wails of the incurrent canal system, for
evidently this woild then- correspond to the ectoderm; but at first sight it does not
appear to be consistent with what little we know of the mode of formation of the ecto

some.

In Spongilla (Carter and Lieberkuhn), in 1?speria (Carter), and in T/ienea and
Stelletta, the ectosome appears to arise by fission from the choanosome.
It would appear
that a thickening of the mesoderm takes place in the Rhagon or young sponge, and that
in the middle of this cleavage occurs parallel to the outer surface, dividing the sponge
at once into a choanosomal and ectosomal portion.
This has already been noticed by
Selenka1 in the case of the external buds of Tethya maza, and has been compared by
Zeitsclw. f. toiis. Zool., BL

p. 474, pL xzvui. fig. 12.
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of the body-cavity in the Oelomata.
Coincidently with the
folds within the ectosome, the cleavage cavity enlarging into
cleavage, the choanosome
the incu.rrent sinuses (Fig. VI.), while the places where the choanosome and ectosome
remain coherent mark the position of the ends of the excurrent lobes.
him to the

formation

I have been careful to say that it appears as though the subdermal cavities arise by
fission, for, on the face of it, if this apparent method of formation be the true one, it
introduces great difficulties in the interpretation of the structure of the sponge on
the germ-layer theory; for instance, in sponges where the supposed fission occurs, the

epithelium would not be formed from the ectoderm as in Placina, but as an endothelium
derived from the mesoderm, unless-and the supposition is improbable-an invagination
On the other hand a rapid
of ectoderm occurs coincidently with the progress of cleavage.

invagination of ectoderm might readily be mistaken for cleavage, and the facts presented
In this
by a larval form of Stelletta pkrissens seem to point to such an explanation.

larva, not more than O65 mm. in diameter, the ectosome is already differentiated as a
separate layer from the choanosome, but some of the subdermal cavities have an almost
spherical form, no wider than high, and might very well result from invagination of the
ectoderm; this given, the rest becomes clear; we have only to suppose that these cavities
increase with the continued folding of the choanosome and the wide incurrent sinuses will
be produced with of course an ectodermal lining.
In sponges next higher in the scale to Tetilla pedfera and Thenea delicata, such
for instance as Thenea muricata and Tetilla grandis, the choanosome' is not only
intricately folded again and again, but structurally modified in certain regions by the

increased development and differentiation of the mesoderm and the suppression of the
Thus the main excurrent sinuses or canals no longer directly com
flagellated chambers.
municate with flagellated chambers situated in their walls, for these chambers have become
restricted to the smaller secondary or tertiary sinuses of the smaller or secondary folds,
and an abundant development of mesoderm about the main sinuses has converted them
into thick-walled canals.

From the walls of these canals, transverse outgrowths are developed at close but
irregular intervals, and extend as thin diaphragms for a greater or less distance across
the lumen; sometimes converting a canal into a succession of vesicles.
These velar
diaphragms, or vela as we shall briefly term them, consist of an extension of the epithelium
of the canal, ectodermal or endoderma] according as the canal is incurrent or excurrent,
with a thin intervening layer of mesoderm. In the centre of the velum is an aperture
(more rarely two) which can be enlarged or diminished by the action of fuaifortn muscle
cells (myocytes), which are arranged partly concentrically and partly radiately about it.
The flagellated chambers still communicate directly with those excurrent canals about
which they are situated; so that the
chamber-system is still eurypylous.
It will be recollected that the epongophare is now differentiated into an ectosomal and choanosomal region.
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APHODAL TYPE OF CHAMBER-SYSTEM.
In the next and by far the commonest stage of development, as met with in the
Tetractinellida, a change in the character of the chamber-system occurs, accompanied by
a change in the character of the mesoderm.
The apopyles of the flagellated chambers

no longer lie at the same level as the surface of the excurrent canal into which they open;
the flagellated chambers themselves are more or less deeply removed from this surface,
and the apopyle of each is continued into a longer or shorter canaliculus (ctphodus) lined
The
by epithelium continuous with that of the excurrent canal into which it opens.

aphodus may enter the excurrent canal either directly or after joining with one or more
of its fellows (Fig. V., B).
The relations of the chambers to the incurrent canals remain at this stage almost
t
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Fia. V.-Diagram showing the relation of the aphodal to the eurypylous canal-system. A. an excurrent canal (E) with
eurypylous chambers opening into it. B. the same, with the lumen reduced by a growth of mesoderm which has
converted the apopyles into aphodi; I., incurrent, B., excurrent canals; p., prosodus; ap., aphodus; EN. ectoderm;
op., endoderm ; ., mesoderm.
unchanged, the prosopyles still lying in the surface of the canal-wall, or if removed from
it, only for a very short distance, so that the canaliculus (prosodus) resulting from the
Short prosodi, it may be
elongation of the prosopyle is comparatively very short.
observed, occur even in the Rhagon.
This change in the character of the canal-system is probably due to the increased
growth of the mesoderm, which encroaches upon the cavity of the excurrent canals,

diminishing the lumen except in front of the flagellated chambers, the margins of which
thus become produced into the aphodi, which indicate by their
length the distance to
which the epithelial lining of the canal has been carried from its
original position.
The aphodus is evidently not produced like the excurrent canals by folding, but is
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a remnant of the cavity of an excurrent sinus which has been left behind amidst a
The accompanying diagrams (Fig. V.) will serve to
surrounding growth of mesoderm.
make this clear.
The aphodal character appears at a very early stage in the embryological history of
those spouges in which it occurs; it is already perfectly displayed, for instance, in a young
sponge of the species, ,Stelletta phrissens, not measuring more than O65 mm. in diameter
(P1. XVI. fig. 18) ; at the same time some of the chambers in this example retain a
eurypylous character.
The change in the character of the mesoderm already alluded to as accompanying the
transition from the eurypylous to the aphodal chamber-system, consists in its conversion

from collenchyma to sarcenchyma (see p. xxxviii). In young sponges up to at least 3 mm.
in diameter the whole of the choanosomal mesoderm consists of sarcenchyma; but in
the adult sponge the mesoderm forming the walls of the

larger excurrent canals is

collenchymatous.
In some ofthe lower forms of sponges with aphodal chambers (Chrotella simplex, p. 17),
where the aphodus is very short, the collenchyma merely becomes abundantly granular in

the neighbourhood of the flagellated chambers, but in the higher forms with a fully
expressed aphodal chamber-system, and these are the rule in the Tetractineffida, it is

entirely replaced by a true sarcenchyma.
One other important modification remains to be mentioned; this is the relatively
smaller size of the flagellated chambers that usually marks the aphodal as compared with
the eurypylous chamber-system.
A similar reduction accompanies the passage from the
From these
simpler to the more complicated types of eurypylous chamber-system.
generalisations we reach one still more general, namely, that the flagellated chambers
diminish in size correspondingly with increased development of the mesoderm.

In the absence of any exact knowledge of the physiology of sponges it would appear
hopeless to attempt tq explain this result, but the following considerations present them
selves :-In the eurypylous type of chamber-system, the choanocytes work at a mechanical
disadvantage, no inconsiderable part of their energy being expended in producing eddies,
which in no way promote but rather interfere with the production of currents definitely
directed; in the aphodal type this useless expenditure of energy is to a great extent
prevented by the elongation of each chamber into a tube, which isolates the separate
currents and prevents them from
Increased efficiency being
interfering with each other.
thus acquired, the same amount of current can be
produced by fewer choanocytcs; and
thus smaller chambers, and
relatively to the bulk of the sponge fewer choanocytes,

characterise the aphoda]. as compared with the
Until the
eurypylous chamber-system.
volume, velocity, and duration of the currents in different
types of sponges has been
investigated, this explanation must be regarded as hypothetical; and still more so the
following attempt to connect the change in the character of the chambers with the
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increased development of mesoderm. At present we know next to nothing as to what cells
in the sponge are concerned in the ingestion and digestion of food; in an Ascon we may
fairly suppose that it is the choanocytes of the endoderm, for no other endodermal cells

exist; in the higher sponges we have no reason to suppose that the choanocytes have
lost this function, but at the same time we have no certain proof that the pinacocytal
cells of the endoderm, which may be regarded as reduced or metamorphosed choanocytal
cells, have lost it either; they have ceased to be agents of propulsion, but not necessarily
of ingestion and digestion, indeed it is possible that with the loss of the former function
the latter has become enhanced.
Next it has to be noticed that the mesoderm not only

increases in relative volume, but undergoes a change of character, as the type of chamber
system is raised; this change consists partly in its becoming more granular, the granules
first appearing in the immediate neighbourhood of the
flagellated chambers; this granula
tion is indicative of more active metabolism, and is probably connected with the acquisition
of nutriment; it may be secretory, the mesoclermal cells producing some solvent fluid,

which subsequently enters the adjacent canals and breaks up the contained food into
readily assimilated products, or it may be that the mesodermal cells are transformed
epithelial cells, which, having obtained their share of food, have retired into the mesoderm
to digest it.
These and other conjectures, in the absence of exact knowledge, are open to
us, but in any case we may probably connect the increased metabolism of the cells with

alimentary processes; and if so, the increased development of the mesoderm is to be
connected with the more granular character it presents' in sponges with aphodal
chambers.
To render this conjectural explanation clearer, we may add a hypothetical
account of the

succession of events

which led from the eurypylous to the aphodal
type of chamber-system,-a change which has occurred independently in different
Com
groups of sponges, and which must be susceptible of a physical explanation.
mencing with a eurypylous chamber, we may suppose that some of the choanocy-tes
near its mouth became transformed into pinacocytes, which acquired increased powers

of ingesting and digesting food, this led directly or indirectly to an increased growth
of mesoderm in their immediate neighbourhood; and consequently to a
change in the
form of the flagellated chamber, the apopyle of which became produced into a short
tube or aphodus; from this followed increased efficiency in
current-producing power,
eddies being reduced; a further change in the same direction continued till the
relative dimensions of chamber and aphodus were those of maximum efficiency.
DIPLODAL TYPE o

CHAMBER-SYSTEM.

The final stage in the modification of the chamber-system is that in which the in
current canals, as well as the excurrent, are encroached upon by the mesoderm.
The
mesoderm increasing in thickness, reduces the lumen of the incurrent

canal and the
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This, which may be
continued into a comparatively long prosodus.
prosopyle becomes
called the diplodal type of chamber-system, is rarely met with among the Tetractinellida,
1
Schulze
describes it in Corticiurn candelabrum,
or indeed in the Parazoa generally.

0. Schmidt, and I have met with it in Thrombus cliallengeri and Azoricct pfeiffera3.
2
appears to correspond to Vosmaer's fourth type of chamber-system.

It

Since the progressive change from one type of chamber to another is associated with
a change in the characters of the mesoderm and its increased development, we might

expect some marked differences, evident to the unaided senses, in the general character
Such differences
of sponges distinguished by different types of chamber-system.
On the whole sponges
certainly do exist, but they are of little value to the investigator.
with eurypylous chambers are less dense, and those with diplodal chambers denser than
those with aphodal chambers.
compact and "fleshy."

Sponges with diplodal chambers are usually remarkably

The characters of the chamber-system are most easily determined in the eurypylous
type; in sponges belonging to it the chambers are sometimes clearly displayed in thick
slices cut free hand from a spirit specimen, with no further preparation than staining
and mounting in glycerine.

THE ECTOSOME.
The change in the character of the canal-system is usually but not invariably
(Thrombus and Azorica are exceptions) accompanied by considerable modifications of the
ectosome.
These appear to be of different nature, in different sponges, and even when
the final products are structurally similar, they may have been differently evolved.
Embryological evidence as to the precise history of the ectosome is however scanty, and
consequently the following explanation must be regarded as to some extent hypothetical.
In sponges with eurypylous chambers the ectosome never attains any high degree

of differentiation.

It consists, as shown in the diagram (Fig. III., p. xv), of an in
vesting membrane composed of a thin layer of mesoderm bounded on both sides by
ectoderma]. epithelium, together with the
metamorphosed ends of the excurrent lobes,
whi'ch place the outer membrane in
continuity with the rest of the sponge; these meta
The external
morphosed ends we shall speak of as the pillars of the subdermal cavities.
or dermal membrane
may attain a thickness of nearly a millimetre and sometimes

presents considerable histological differentiation; but the subdermal cavities are never
completely differentiated from the incurrent canals, and always communicate directly
with more or fewer of the
flagellated chambers (P1. I. figs. 12, 27; P1. VII. fig. 4;
P1. VIII. fig. 9).

'Schuize, Zeil8chr. f. Wu8. Zool., Bd. xxxv., 1881.
Vomaer, Bronn'B Kiassen u. Ordnung. d. Thierreichn, Porifera, p. 131, fig. 7.
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In the simplest sponges with an aphodal chamber-system, such as Myriastra (P1. XII.
figs. 24-27) among the Stellettithe, the ectosome does not markedly differ from that already

described, but in genera only slightly removed from this, such as Pilochrota, it exhibits
The first advance appears
in different species a surprising diversity of structural detail.
to consist in a growth of the mesoderm, leading to a thickening of the pillars of the sub
dermal cavities, and to the extension inwards of processes from the dermal membrane.
In this way the greater part of the subdermal cavity may become obliterated, special

interspaces or canals being left, through which the pores communicate with the incurrent
The growth of the mesoderm is accompanied by structural differentiation;
canals.
additional fusiform cells make their appearance, especially in the lower layer of the
ectosome, i.e., that next the choanosome, and these increase in number till they form
dense fibrous bundles, which cross each other in all directions, chiefly parallel to the
surface, and so produce a thick fibrous felt.
The ectosome is thus differentiated into
two regions or layers, an outer chiefly collenchymatous, and an inner chiefly fibrous.
As in the dermal membrane of Tetilla pec1/?L?ra, a thin layer of fusiform cells,

probably myocytes, is present immediately beneath the outer epithelium of the surface
of the sponge.
In this and further stages of development the ectosome is known as a cortex.
In some species of .Piloclirota (Pilochrota pachyclermata, Pilochrota gigas), the

development of fusiform cells continues till the cortex becomes entirely fibrous through
out (P1. XXXVIII. fig. 25).
Striking as is the difference in general appearance of a
wholly fibrous cortex and one in which the outer moiety consists chiefly of collenchyma, it
is a character of no special significance, at all events in classification; thus in the Monaxon

Tethya, closely allied, almost identical, species may present, the one a cortex
consisting of an outer collenchymatous and inner fibrous layer (Tethya seychellensi$,
P1. XLIV. fig. 4), and the other a cortex fibrous throughout (Tethya ingalli, P1. XLIV.
genus

This difference in the cortex is not, however, without its effect on the character
fig. 16).
of the intercortica]. cavities; in the last named or entirely fibrous cortex these cavities

are usually simple cylindrical tubes extending directly across the cortex from the pores or
pore-sieves to the incurrent canals of the choanosome (P1. XLIV. fig. 14) ; in cortices with
an outer collenchymatous layer, on the other hand, the cavities remain simply tubular

within the fibrous region only, but within the colleuchyma extend laterally parallel to
the surface, burrowing through it as branching canals (P1. XL. fig. 8), or widely
excavating it as continuous chambers (P1. XL. fig. 3).

In sponges with a well-developed cortex, the intercortical canals are usually of a
very definite character (P1. XI. figs. 3, 8; PL XXI. figs. 9, 29), and at their inner end,
where they communicate with or pass into the incurrent canals, they are usually pro
vided with a muscular sphincter, which represents an over-developed velum.
They
have been called "chones," and distinguished into an outer part which extends from the
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of the sponge (ectochone), and an inner which
sphincter to the investing epithelium
The endochone is
extends from the sphincter to inner limits of the cortex (endochone).
more frequently absent than present; its existence depends on the position of the chonal

the inner limit of the cortex there will of course
sphincter; if this lie in the same plane as
I think therefore, the distinction between ecto- and endo-chone may
be no endochone.

as well be suppressed, the existence of an endochone when present being expressed by
the statement that the chonal sphincter is situated at such and such a level within the
In some cases, however, the terms ectochone and endochone
fibrous layer of the cortex.
will be met with in the descriptive part of the Report.
Beneath the cortex and lying in the choanosome there occur in many sponges large

lacunar cavities, into which one or more, usually more, of the chones open, and from
which the incurrent canals take their origin.
These cavities are the subcortical crypts.
The homology of the chones and subcortical crypts has not yet been investigated;
Vosmaer' has thrown doubts on the equivalence of the chones of different families, and
Marshall' has suggested that the subeortical crypts are equivalent to subdermal cavities.

The subject is a difficult one, but in two cases, which are probably
typical, the evidence
seems fairly clear.

Type 1. Stelletta 2)h7'isse1.-In very young examples of this sponge the choano
some is to be seen distinctly folded within a thin investing ectosome or dermal layer,
no more advanced, in character than say that of
Tetilla pedifera; the outer sinuses of the choano
somal folds represent both subdermal cavities and
incurrent canals, for these are not at this stage
differentiated from each other.

In more advanced

specimens the ectosome, still bearing the same
relation to the incurrent sinuses and the choanosome, is

converted into

comparatively thick
cortex which consists chiefly of collenchyma, faced
on its inner surface by a layer of fibrous tissue

if

-

-. "-.

-,

a

(P1. XVI. fig. 20).
Large cylindrical canals
traverse this cortex and give rise to the chones
of the adult sponge, while the subcortical crypts
arise from the incurrent sinuses, and. are clearly
. .
.
homologous with the subdermal cavities of Tetalla

-,
c_\

'k.
(\
")

.
-.--'

Fxo. VL-Longitudinal median section of a young
StelZeUa phri3se-ns, showing the ohoanosome folded
within the cortex; o, oscule.

and other sponges.
The chones on the contrary
are clearly of independent
origin, secondary cavities formed within a cortex, which may
be regarded as produced by a centrifugal growth of a simple dermal membrane.
At
Bronn'a Kiassen u. Ordnung. d. Thierreiche, Porifera, p. 126,188"t.
2 ZooL J'ahreabei.
Neapel, p. 186,1880.
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most

they

can

only

be

regarded

as

centrifugal

extensions of the

subdermal

cavities.
To this type the cortex of the Geodiithe may be assigned, as will appear from
observations on a young Geodine sponge described later.
Type 2. (Jraniella simillirna.-An altogether different history is presented by the
cortex of this sponge.
In the adult, however, the cortex appears to be exactly homologous

with that of Stelletta plirissens.
It consists (PL II. figs. 12, 13) of (1) a thick fibrous
inner layer, crossed by cylindrical canals, sphiuctrate at their inner ends, and
(2) a thick

outer collenchymatous layer widely excavated by extensive cavities, which are large and
continuous in the young sponge, but in older
examples become subdivided by a rich
development of trabecuho, which increase in thickness till they reduce the originally
The first-mentioned layer (1) would
simple cavity to a collection of lacunar spaces.
naturally be regarded as equivalent to the inner fibrous layer with that portion of the
chones traversing it in the cortex of Stelletta; the second
(2) to the outer collenchymatous

FIG. VII.-The two types of cortex and their associated canals. A. Stellettid type. B. type of Cranie.lla. sc., subcortical
crypt; homologous with s.d., subdermal cavity; cot., collenchymatous layer of the cortex; Jb., fibrous layer;
4,, choanosome; c/i., chone; p., pore; sp., sphincter.
layer of that cortex and the outer ends of several chones run together.
is not the case.

Such, however,

In the youngest observed specimens of Craniella simillima, taken out of the
parent
and measuring 14 by 24 mm. in
and
breadth,
the
cortex
is
subdivided
into
two
length

regions, one of which, partly fibrous and much the thicker, is continuous with the choano
some, from which it evidently arises by
metamorphosis; the other forms a thin investing
membrane separated from the inner thicker layer by wide and deep cavities, which are
evidently the widely extended superficial ends of the incurrent sinuses or true subdermal
cavities (P1. II. fig. 19).
In this case the cortex is evidently of a composite nature,
consisting partly of the dermal membrane, partly of the metamorphosed ends of the
exeurrent lobes of the choanosomal folds; in Stelletta, on the other hand, the cortex is
derived entirely from the dermal membrane
by a thickening and differentiation of its
mesoderm.
The chones consequently are secondary formations, and the intercortical
cavities of Oraniella are not homologous with them but with the subeortical
crypts.

REPORT ON THE TETRACTINELLIDA.

xxv

This result leads us to a further critical examination of the intercortical cavities of
the fully grown sponges; and from it I am inclined to think that the following differences
will be found to obtain generally, though perhaps not universally.
In Stelletta, Geodia, and their allies the intercortical cavities are separate and

independent chones, which when traced centripetally are frequently found to open into a
In Cranielia the intercortical cavities
common subcortical crypt (P1. XXVII. fig. 13).
form large subdermal chambers, which when traced centripetally are found to lead each
The relations of the two types
into several separate and independent incurrent canals.
to each other are shown on the accompanying diagram (Fig. VII.).

THE CANAL-SYSTEM.
The spongophare or choanosome as the case may be is folded on very different plans
in different sponges, and these are expressed in the different disposition of the incurrent
and excurrent canals.
The arrangement of the main canals has been spoken of by Zittel
as the type of canal-system, a convenient expression which has been unfortunately
rendered ambiguous by other writers, since they have used it to denote the nature of the
relations of the flagellated chambers to the ultimate branches of the incurrent and
excurrent canals.
As, however, Zittel's use of the term seems the more appropriate, and
to have priority, I shall retain it in his sense, and replace it as used in the other sense
by
the term ' type of chamber-system."
The details of the canal system can seldom be clearly traced, since in all but the
youngest or smallest sponges they are obscured by metambrphosis and concrescence.
No doubt a study of young examples of the larger sponges, in various stages of
growth,

will enable us to unravel many of the complexities presented by the adult, but this will
be a laborious task, and one for which the Challenger material is not adequate.
The study
of this subject involves also a knowledge of the manner in which the adult increases
in size, and regarding this we are at present ignorant; is growth merely additive,
So
occurring chiefly at the superficies, or is it to any great extent also interstitial?

far as increase in size is generally concerned, I am for many considerations strongly
inclined myself to regard it as mainly exogenous, occurring chiefly in a zone immediately

beneath the ectosome; but that interstitial
growth does also occur is certain, as obser
vations made on the distribution of the spicules in the cloacal tube of Tribrachium
schmidtii prove (see p. 157), the cladomes of these spicules becoming more removed from
each other as they are traced from the origin of the tube towards its termination, and this

can only be due to interstitial growth.
As our knowledge is so evidently limited, this chapter must be regarded rather as
pointing out questions for investigation than a summary of positive results.
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Canal-System in Placina.-The simplest type of folding producing the simplest type
of canal-system is that already described by Schuize as occurring in Oscarella lobularis,

0. Schmidt, and Placina monolopha, F. E. S.
The term folding as used here and by
Schuize is not altogether free from objections, and in many cases the process might be
better described as evagination or invagination; thus the folds of Placina may be

described as vertical tubular outgrowths or evaginations of the spongophare; such
evaginations remind one of the radial tubes of the Sycones, which Haeckel regards as
produced by gemmation; fundamentally evagination and gemmation are much the same
thing, and the question is chiefly one of terms.
Canal-System in Sponges with plate-like JValls.-In no other known Tetractindllid

sponge is such a simple canal-system as the preceding met with ; the nearest approach to
it-longo intervallo-is made by Epa ilax callocyathus, a vasiform sponge with a

lamellar wall.

As in most other plate-like sponges, the oseules are distributed in a
fairly
manner
on
the
concave
side of the plate, the pores in sieves on the convex or
regular
outer side; a transverse section reveals two,
apparently ectosomal, layers, one forming
the oscular and the other the poriferous face of the sponge; between these two
layers is
a regularly folded sponge plate (P1. X. figs. 10,
11); its folds, however, have not the
simple structure of Piacinct, but are themselves folded, the flagellated chambers opening
into the sinuses of the secondary folds; further,
they are only apparently folds, tangential
sections showing in this case, as in Placina, that the apparent folds are
really tubular
evaginations with a circular lumen.
Simple as this structure undoubtedly is, yet in the
absence of embryological evidence it is by no means an
easy task to derive it from the

Our first step will be to determine the homology of the two
original Rhagon.
superficial
that
the
face
is
ectosomal,
that
the
layers;
oscular
forming
poriferous
evidently
forming
face probably not.
is
'What
the nature of the epithelium of the oscular face?
Is it
ectodermal or endodermal?

If endodermal, then the cavity of the vase
forming the
The vase-like form however is not essential, and in
paragastral.

sponge must be
other plate-like sponges seldom exists except as a
secondarily acquired character;
if then we seek to explain the more general case of a flat
plate-like sponge on the
assumption that the epithelium of the oscular face is endodermal, we shall have to imagine
that it originated from the Rhagon by an
opening out of the latter, the oscule of the
Rhagon expanding till its margin became the margin of the plate, and its paragastral
surface flattening till it became the oscular face; this is a
possible explanation, and,
adopting it in an article on Sponges published elsewhere,' I have called the superficial
Another explanation, however, may be advanced.
layer of the oscular face an endosome.
Let us regard the epithelium as ectodermal, the
superficial layer of the oscular face will
then consist of an outer ectodermal, an inner endodermal, and a middle mesodermal
layer, in other words it is not an endosome but a hypophare.
We may thus compare
1 Encyc1opndia Britannica, 9th ed., art.
Spongea, p. 415.
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Epallax in general terms to a Placina detached from its seat, turned sideways up, and
furnished with additional oscules opening through the hypophare, one for each excurrent
In Placina the roots of the excurrent evaginations are continued into the
sinus.

hypophare by tra.becul, these are present in Epa ilax, simulating the pillars of sub
The addition of an ectosome and of secondary folds or invaginations
dermal cavities.
in the walls of the main ones has already been mentioned.
In

other

plate-like sponges (Pceciilccstra, Astropeplus, among the Choristida,
Azorica, Gorallistes, among the Lithistida) the plan of the evaginations is not so clearly

displayed as in Epallax, but that it is very much of the same nature appears from the
fact that the oscules and pores are similarly distributed, and that the excurrent and
incurrent canals run more or less transversely across the plate.
In some massive

sponges, which have originated in plate-like forms, such, e.g., as Pachastrella abyssi, it
would appear as though the evagination proceeded on a similar plan.
Ganal-System, in Spherical Sponges.-In small spherical sponges, such as Myriast'i'c

ciavosa, and in young examples of Stelletta, the axes of the evaginations radiate towards
the periphery; as a consequence, from those excurrent canals which open nearest the
margin of the oscule and are consequently the most superficial, secondary evaginations
proceed radially towards the surface, while those which open nearer the centre of the

oscule and run almost axially through the sponge, frequently expand at their distal ends
into more or less concentric canals, from which again radial canals proceed towards the
surface.

In Stelletta phrissens the evaginations, at first radial, appear at a very early
stage to curve round spirally, so as to acquire a more or less concentric arrangement
(P1. XVI. fig. 19); subsequently, no doubt, radial canals proceed from them, but in
the fully grown sponge it is difficult to discover any definite arrangement.
In most
spherical sponges a general tendency towards a concentric and radiate arrangement
of the canals is, however, observable,

and

the concentric arrangement is shown in
an illustration given of part of a radial segment of Anthastra communis (P1. XIII.
fig. 8), where concentric excurrent and incurrent canals are shown alternating with
each other.
Excurrent without corresponding Jncurrent Canals.-In many sponges in which the
oscules are collected in a special area (Synops vosmaeri, P1. XXIII.), or in which numerous
excurrent canals open into a common cloaca (Caminus sphcroconia, P1. XXVII.), the
primary excurrent canals are without corresponding incurrent canals; if now we return

to the Rhagon we shall find that every incurrent canal derived from it must by the
nature of the case involve the existence of a corresponding excurrent canal, but there is
one excurrent canal that does not involve the existence of a corresponding incurrent
canal, and this .i the remains of the paragaster itself; it would thus appear probable

that each of the large excurrent canals in the case under consideration represents the
remains of a paragastral cavity, produced by a process of budding from the margin of
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the primitive paragastral canal, and subsequently from the margins of the apertures of
the derivative canals.
Canal-System of the Siphonia type.-This remarkable type of canal-system is met
with in such widely differing sponges as the fossil Lithistid &phonia,' which is
represented in the Challenger collection by the recent species Eusiphonia superstes; a
Monaxonid

sponge, Petrosia (Siphonia) typa, Blainville,2 which from the remarkable
resemblance of its canal-system to that of Siphonia was mistakenly identified by
Blainville with that sponge, and in Taxoploca (E'mploca) ovata
a fossil Hexactinellid

In these and similar sponges the form is more or less ovate or cylindrical, and
sponge.
the main excurrent canals radiate from an axial cloaca, which opens in an apical oscule;

those that proceed from the base of the cloaca continue its direction downwards, those
from the sides extend outwards and downwards in curves which become more parallel to

the surface the nearer they approach it; these longitudinal curved canals have all origin
ated at the surface of the sponge, and those now lying deep within it serve to indicate its

lines of growth; since they have originated along meridians of the surface of the sponge
these canals may be termed "meridional."
They are of the same nature as those

discussed in the last paragraph, i.e., paragastral; whether they are formed as an evagina
tion of a sponge-plate or simply of the endoderm, is not certain, but that they are either
one or the other follows from the following consideration s,-in the first place if the
skeleton of a fossil Siplionia, or of a recent Neosiphonia, be examined it will be found that
the most superficial canals are incomplete on the outer side, forming mere grooves which
extend from the margin of the oscule over the adjacent surface, those lying a little
deeper are converted into complete canals adjacent to the oscule, into which they open

by completely circumscribed apertures, but come to the surface further away from it as
grooves, and so terminate; from these observations it follows that the meridional canals
originate near the margin of the oscule and subsequently extend towards the antoscular
If next a spirit specimen of a Lithistid presenting this type of canal-system
pole.
be examined, it will be found that the most superficial excurrent canals proceed from
the oscule

as

subdermal cavities, bounded

below by choanosome and externally by
ectosome, and are unprovided with corresponding incurrent sinuses; it is difficult to
explain them as foldings, and in all probability they are outgrowths of the endoderm.

That the deeper-lying canals were originally superficial is shown by breaking up a
specimen of a recent Neosiphonia or Petrosia, when it will be found that successive
concentric layers can be peeled from these sponges, each layer as it is removed exposing
a previously existing surface; the meridional excurrent canals are exposed at the same
time, and they are always found to lie conformably with the surface on which they appear.
'Sollaa, Quart. Journ. Geol. Soc., vol. xxxiii. p. 805, pL xxv., 1877.
'Sollas1 torn. cit., p. 795.
'Sollas, op. cit., voL xxxix. p. 541;
I find that the name Emploca was preoccupied at the time I adopted it, I
take this opportunity to substitute for it another-Taxopkca.
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In addition to the meridional canals, a second set of more or less radial canals,
The
crossing the others more or less transversely, characterise this type of canal-system.
most marked of these radial canals originate at the general surface of the sponge, their

circular mouths being generally and without order scattered over the exterior; these
no doubt are incurrent in function; others, which are not so long as the foregoing,
can be traced into the meridional canals and are evidently excurrent; it is only the
incurrent canals that need engage our attention, for these are without corresponding
excurrent, as the meridional exciirrent canals are without corresponding incurrent ones;

this naturally suggests the inquiry whether the radial incurrent canals may not really
In reply, I will
represent the missing companions of the meridional excurrent canals?
only say that I leave it to any one who thinks so to work out the details of this recon
ciliation.

To my mind these radial canals are to be regarded as special ectodermal
invaginations, or as incurrent canals, which originated in the usual way, but which by a
kind, of prepotency have continued their existence through several successive generations
of meridional canals.

Canal-System in Then ea.-Iu T/icnea we seem to meet with a special case of the
foregoing type; longitudinal or meridional excurrent canals proceed from a cloaca,

which opens in an oscule at the summit of the sponge, and in addition to the smaller
incurrent canals, which enter the sponge from the surface generally, others of a much

larger size, which originate in a special equatorial recess, are present, and these entering
the sponge in an obliquely inwards and upwards direction,
interdigitate with the corre
sponding excurrent canals descending from the cloaca; it is to be observed that the
equatorial recess and the canals proceeding from it are not present in young examples of
the sponge, and that in some species (Thenea fenestrata, 0. Schmidt), in which the
recess

is

restricted

to

one or

more

small areas in

small

specimens of the sponge,
additional areas are added with growth; it would, therefore, appear that in this case the
equatorial recess is to be regarded as a series of overgrown incurrent canals or subdermal
cavities, for morphologically there is no distinction between these two in this sponge.

No doubt similar poriferous recesses in other
sponges, such as the Desmacidonid, are
to be similarly explained.
In Thenea, however, an interesting relation exists between
these recesses and the habit of the sponge; it always grows in a definitely fixed
position, the oscule is always uppermost, and the antoscular surface faces the sea
floor, to which it is usually attached
by rooting fibres; further, the sponge is a
characteristically deep-water form, and presumably therefore is surrounded by tranquil
water, not disturbed by currents;
given these conditions it is obvious that the water
most richly laden with food will be that which the
sponge inhales by its equatorial
surface, and if, as seems
very possible, the ectoderm as well as the endoderm is an
ingestive layer, the canals through which this water enters will be better fed than the
others, and tend, therefore, to a
preponderant growth; by this specialisation of the
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equatorially situated canals the currents setting equatorially are strengthened, and thus
the sponge as a whole is benefited, since water lying on the surface of the sea-floor is
skimmed off over a greater area than would otherwise be the case.
Canal-Systems possessing Radiate Symmetry.-In some few sponges the larger canal
folds are formed on a symmetrical plan, which is constant for the species.
Thus in the

youngest known examples of Disyringa dissimilis, we meet with four symmetrically
arranged longitudinal excurrent canals, and four incurrent canals regularly alternating

with them (p. 170, P1. XLI. fig. 4).
This points to a folding of the choanosome in the
manner shown in the diagram (Fig. VIII. 1).
Subsequent to the folding we may suppose
that the sinuses of the folds became. converted into canals
by concrescence at their roots
(Fig. VIII. 2).
It would appear as though the folding in this case were
brought about by four
invaginations of the ectoderm, commencing in one situated at the antoscular pole,
whence they proceeded, burrowing beneath the ectosome, in. a meridional direction to-
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Fla. VIII. Diagram in explanation of the origin of the symmetrically arranged canals in Disijringa dissirnilis. I. Primitive
folding of the choanosome, produced by the iuvagination of four incurreut canals (I), and leading to the formation of
four primitive excurrent sinuses (E). 2. Stage in which the sinuses have been converted into canals (E1) (1 and 2 are
imaginary sections taken through the body of the sponge). 3. Stage in which secondary excurrent canals (E,) occur as
outgrowths of the primary. 4. Stage in which tertiary excurrent canals (E3) are budded off from the secondary
(3 and 4 are imaginary sections taken across the cloacal tube).
wards the oscule.

With increased growth additional excurrent canals
appear, and these
are symmetrically arranged with respect to the four primitive canals,
lying in the cloacal
tube in. the angles between them; how they are directed in the
body of the sponge we
do not know, since of this stage only the cloacal tube is known. In
Siphonia we have
had
reason to suppose that additional excurrent canals arise
already
by a kind of
budding from the endoderm of the cloaca, and the origin of the additional canals in the
sponge under consideration may be similarly explained (Fig. VIII. 3).
Finally, eight additional excurrent canals appear, and these may be explained as
paired outgrowths of the secondary ones (Fig. VIII. 4).
The symmetrical arrangement of the canals in Disyringa, or rather in the closely
related sponge, Agiardiella schultzii, has been adduced
by Marshall in support of the

These sponges are, however,
hypothesis that the sponges are degraded Clentera.
somewhat highly specialised members of the Stellettid, a
family by no means primitive
itself and one which in no other instance
displays any tendency towards special

REPORT ON THE TETRACTINELLIDA.

xxxi

Since this is the case we may, with great probability, regard the symmetry
symmetry.
in these exceptional cases as of secondary origin, as it is indeed in the Clentera
themselves.
Symmetrically arranged canals occur, however, in simpler sponges than the Stellet
tide; in the genus Tetilla two instances are known of it-in Tetilla radiata, Selenka,

and Tetilla jclponica, Lampe; but the symmetry is not constant within the genus nor in
Tetilla radiata even within the species; thus Selenka states that, although eight canals
are usually present in this sponge, yet that seven and nine also occur; in Tetilla

japonica there are, according to Lampe, six symmetrically arranged chief canals, but no
statement is made as to the number of specimens in which this obtains.
A remarkable parallelism exists between the radiate symmetry of the sponges and
the Ccelentera; a symmetrically folded Tetilla bearing very much the same relations to

an Ascon or a Rhagon as an Actinozoon to a Hydrozoon.
The ultimate cause of folding
in both is probably to be found in a relatively more rapid growth of the best-fed layer:
the endoderm primitively in both, in special cases, at all events among the sponges, the
ectoderm also; the symmetry of the folding probably depends on mechanical conditions
at present obscure, but possibly related to a symmetrical distribution of lines of weakness
dependent on the form of the organism.

THE OSCIJLE.
The Pa.ragastrula, as first shown by Metschnikoff' and Carter,' attaches itself by the
oral pole and the primitive mouth or blastopore then becomes obliterated.
Subsequently
the oscule appears at the aboral extremity of the Rhagon as a secondary opening.

The relations of the primitive oscule of the Rhagon to that of the adult sponge are at
present involved in obscurity, as also is the mode of formation of additional oscules in
those sponges that possess more than one.
The latter subject has indeed not even been
alluded to, probably on account of the difficulties with which it is surrounded; the

homology of the oscule has received much more attention, most recent writers treating of
it, though generally rather by implication than as a matter for separate investigation.
The most usual view appears to be that the persistent oscule is seldom directly descended
from that of the Rhagon, at all events not in those cases where it forms the mouth of a
cloaca.
The evidence on which this view is founded appears to me to be very insufficient.
In very young spherical sponges of the species Stelletta plirissens (see woodcut,
Fig. VI. p. xxiii), the folding of the choanosomal plate gives rise to several excurrent
canals which open into the remains of the paragaster, and this communicates with
the exterior through the original oscule.
This arrangement is so similar to that
'Metechnikoff, Zeitschr. f. wiu. Zoo&, Bd. xxiv. p. 2, p1. 1., 1874.
Carter, Ann. and Mag. Nat. Hi8L, oar. 4, vol. xiv. p. 14, p1. xxii. fig. 28 (sep. copy), 1874.
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which

persists

in

such

adult

spherical

sponges

as

M?jriastra clavosa, and in
of Geoclia barretti, that one

comparatively large but not fully grown specimens
can scarcely refrain from regarding them as comparable.

That

other

observers

remarkable structural similarity of the
wall of the cloaca and the cortex; this similarity has been taken for identity, and the
have taken a

different

view

is

due

to

the

cloaca consequently regarded as of secondary origin produced by an invagination of the
cortex.
The similarity does not however amount to identity, and another explanation is

possible; for if we refer to the young examples of StelleUa phrissens just mentioned we
shall see how by a very natural process a cloacal wall similar to that of a cortex will arise
by modification of the roots of the choanosomal folds, for these like the rest of the primi

tive folds will with the growth of the sponge suffer a metamorphosis, by which the
flagellated chambers will disappear from them, and the mesoderm, increasing in volume,
become converted partly into collenchyma and partly into fibrous tissue.
Vela which

appear generally throughout the excurrent canals will also arise about their terminations
in the undivided remains of the paragastric cavity, which thus will become surrounded
by a distinct wall, the complexity of which may be increased by the addition of a second
series of vela behind those first formed (P1. XII. figs. 3, 40); in this way a structure
The cloaca in this case will represent
remarkably like that of a cortex will result.

the remains of the original paragastric cavity, and thus the subsequent formation of
meridional excurrent canals, as in Sip/ion ict, by an outgrowth from the cloaca becomes
intelligible.
In fully grown specimens of Geoclia ba'rvetti what
appear to be the oscules of the
sponge form a group over a scarcely depressed area, which is surrounded by a very distinct
raised marginal ring; the appearance is such as to
naturally lead to the suggestion,
which has been made, that we have here a case of
commencing invagination of the cortex,
the marginal ring representing the future margin of the
commencing cloaca; the history
of the sponge shows, however, that so far from this
being the case the exact opposite is

true, the marginal ring is directly descended from the
margin of the oscule of a previous
stage and the apparent oscules are the openings of excurrent canals which originally dis
charged into a tubular cloaca; so far from being a cloaca in process of formation this

structure is a disappearing cloaca,-a cloaca which by lateral expansion has become con
verted into a shallow depression.
In conclusion, it would appear that in most cases the oscules of such
sponges as possess
only one of these openings are directly descended from that of the Rhagon, as the cloaca
is the direct descendant of the original paragastric cavity.
As instances I may cite the
following :-Tetilla sandalina (P1. I.), all the species of Thenea and of Myriastra.,
Theonella swinhoei (P1. XXIX.), Siphonia, and Neosiphonia uperstes (P1. XXXI. fig. 7).
In the case of sponges like Jerea, which differs from Siphonia in not possessing a cloaca,
we must suppose that the original cloaca has disappeared, or is
the
only represented by
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which the excurrent canals open; the openings of these canals for con
plane surface on
venience are called oscules, but they are really homologous with the mouths of derivative
excurrent canals.
The Oscules of Compound Sponges.-In compound sponges characterised by the
one evident oscule-and all simple sponges are liable to become
presence of more than
compound-we may regard each oscule as indicating a separate system of canals and thus

The origin of additional individuals may he
in a sense as a sign of individuality.
attributed to a process of budding or internal gemmation from some excurreut canal
running near the surface of the sponge, close beneath the ectosome, and thus serving as
a kind of internal stolon.

THE

PORES.

These which are the immediate openings of the incurrent canals through the investing
epithelium to the exterior are always very small, usually about 005 mm. in diameter,
sometimes

much

less,

0008

mm. in Psammctstrct murrayi, sometimes much more,
They are either uniformly dispersed over the poriferous

0,32 mm. in Thenect wyvilli.
surface or collected in sieve-like groups, or they form the single openings of chones.
Sometimes they are more numerous over special areas, or indeed restricted to them.

Since they naturally can only occur over the subdermal cavities or intercortical
canals of the sponge, one would not expect to find them generally distributed, yet this
does occasionally happen when the cavities immediately beneath the skin are of great
superficial extent, e.g., in Caminus sphroconia (P1. XXVII. fig. 2), but more usually
even in such cases they are collected into sieves, of which numerous examples are described
in the body of the Report (p. 143, P1. XV. fig. 20; p. 232, P1. XXII. fig. 14; P1. XXX.

In the Geodiid
fig. 3).
they commonly occur as sieves over the distal ends of the
chones, the roofs of which may then be said to be cribriporal (P1. XL. fig. 4); but in
some of the more specialised genera-Er'ylus (P1. XXVIII. fig. 17), Isops,-there is but
a single pore to each chone; in this case the poral roof may be distinguished as uniporal.
The restriction of the pores to special vestibules occurs in the Tetilhid genus Oinach:yra
(p. 27, P1. XXXIX. fig. 1); in the Stellettid Disyringa they are confined to an extension
of the cortex, which forms a special incurrent tube (p. 163, P1. XLI. fig. 3); in other
sponges, such as the Thenea3, special poriferous recesses are present in addition to pores
generally distributed.
LIPOGASTRISM AND LIPOSTOMY.
In many sponges the oscules are not
distinguishable from the pores (lipostomy), and
iii some cases all traces of the paragastric cavity have also disappeared.(lipogastry).
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Some clue to the nature of this disappearance is possibly furnished by the Stellettid,
In this sponge an oscule constantly exists (P1. XII. fig. 40); but in
Myriastra clavosa.
many cases its aperture is so much diminished by the growth of its margin towards the
centre as to be invisible to the unaided eye, or even when examined under a simple lens;
indeed recourse must be had to serial sections for its discovery.
The existence of a main
excurrent canal can also only be ascertained by means of such sections.
In Anthastra
communis, a sponge very similar in general character to iliyriastra clavosa, all traces
of an oscule have disappeared, and the main excurrent canals cannot be traced to
any
common point of union beneath the cortex.

A comparison of the two sponges leads to the suggestion, that in instances of
Myriastra clctvosct with a very small oscule, we have an indication of a passage towards
the condition presented by Anthastra com?nunis.
The chief excurrent canals in the
former extend at their centrifugal ends very near to the ectosonie, a little more and
they
would penetrate it, and open to the exterior.
If this should take place a second oscule
would be produced, and if it were closed by a sieve-plate, as it probably would be,
it would be indistinguishable from the pores; the main branches of the excurrent canals

might similarly penetrate to the exterior and several oscules result; the condition of
things presented by Anthastra communis would thus be brought about.
Unless the original oscule of a young sponge continues to increase in size with the
growth of the sponge, some such change in character as the foregoing might almost be
predicted, and in illyriastra clauosa, so far from increasing it actually diminishes in many
cases.
The result of this is to lead to an increase in the
water-pressure on the walls of
the excurrent canals, and knowing how amenable tissues of all kinds are to the
pressure,
it will not surprise us to find an elongation of the
ends
of
the
excurrent
centrifugal
canals taking place in consequence.

In many cases the oscule is not lost, so much as transformed, its
originally simple
a
opening being replaced by
pore-sieve (Gyc1oniurn); this should rather be termed
In those two remarkable
cryptostomy than lipostomy.
sponges, Tribrachium schmidtii
and Disyringa dissimilis, the cloaca is produced beyond the
sponge-body into a long
eloacal or excurrent tube, the walls of which are cribriporal, the
pores replacing the
oscular opening (P1. XVII. fig. 1; P1. XLI. figs. 1, 5).
SECONDARY CANALS OR EPOCHETOSE SYSTEM.'
Folding is not confined to the choanosomal plate or spongophaxe, but frequently
affects the entire sponge, producing secondary cavities or canals (epochets).
The simplest
case of an excurrent epochet-or exochet,-as we may term it for
brevity, is produced by
an incurving growth of a fan-shaped plate till the lateral edges meet and unite, a vasiform
ó, a channel.

REPORT ON THE TETRACTINELLIDA.

xxxv

sponge resulting (Pcillastra schulzii), the included cavity of which has been called a
It is conceivable that the margins
"pseudogaster," and the mouth a "pseudostome."
of such a vase may incurve till a hollow sac-like form results, but nothing parallel to this
occurs in the Tetractindllida.

It is possible that the cloaca of some sponges may result from an invagination of the
ectosome, in which case the cloaca would be a pseudogaster, and its apparent osciile a
pseudostome; it is just possible that the cloacas of Cinachyra bctrbata and of C7irotella

macellata may be of this nature.
When the sponge presents an incurrent as distinguished from an excurrent surface, as
is the case in most if not all plate-like sponges, the incurrent surface
may be invaginated,
or the sponge may be folded, so that the incurrent face forms the inner surface of the

folds; in such a case an incurrent epochet or csochet,-the "vestibule" of von Lendenfeld
-results.
Such vestibules occur in Cinachyra barbata, though they appear to result
rather from an invagination of the cribriporal roofs which overlie the incurrent canals
than from an invagination of the actual cortex.
These vestibules do not differ in any
structural particular from the cloacas of the same sponge, and this leads me to
imagine
that the cloacas of this sponge and of C?trotella macellata may be truly exochets, since
they result from the invagination of the cribripora]. roof of excurrent canals.
In many Geodine sponges long irregular canals result from an
infolding or ingrowth
of the incurrent surface, but these vestibules are not
always poriferous, frequently they

are lined by the chitinous tube of some infesting Annelid, which
may, indeed, have
As is well known, the worms inhabiting the epochets in the
provoked their formation.
horse sponge, Hippospongia equalis, were mistaken by Peysonnel for the essential animal
of the sponge.
In

the

gigantic Geodine sponge, Gydoniunz neptuni, the sponge-wall acquires
considerable thickness through the rich
development of both exochets and esochets,
which, however, cannot serve as canals, since most of them are filled with a dense
accumulation of spicules, extruded into them by the sponge.

HISTOLOGY.
In the Tetractinellida the ectoderm
always occurs as an epithelium consisting of
It invests the exterior of the sponge and lines the inter
pavement-cells (pinacocytes).
cortical cavities and incurrent canals.
The endoderm except where it lines the
flagellated chambers is also an epithelium,
which differs in no perceptible respect from that of the ectoderm.
The greatest variety of histological detail is presented
by the so-called mesoderm.,
A cuticula does not appear to exist, at least I have never found any traces of it, and
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has not been
my doubtful suggestion of its occurrence in Pachymati.sina johnstonia
confirmed.
The epithelium, whether ectodermal or endodermal, scarcely ever retains in spirit
indicated by small,
specimens the outlines of its component cells, which are solely

circular nuclei, surrounded by fine granules, and more or less regularly distributed
In rare
through a thin superficial membrane, which represents the confluent cell-walls.
and exceptional instances, however, the outlines of the cells are preserved, as in a

specimen of Oraniella cranium from Kors Fjord, and in several of the Challenger
sponges.
Living specimens of Pcwhymatisina johnstonia, treated with gold chloride and
formic acid, yield very clearly expressed epithelium, lining the canals of the cortex.
Strange to say it is without definite cell-outlines, but the contained protoplasm, however,
is very admirably displayed, as a superficially extended film produced into innumerable

fine sometimes branching threads (P1. XXXIV. fig. 22), reminding one altogether of ink
An unstained oval space in the middle represents the nucleus, which in
splashes.
transverse section is seen characteristically bulging out the cell-wall beyond the general
surface.

The thread-like processes of adjacent cells seldom appear to unite, but terminate
This structure reminds one of that represented by von Lendenfeld as
abruptly.
occurring in Den cirilia rosea,' but in this sponge the processes of the plasma are longer,

broader, and less numerous than in Pachymatismct johnstonia.
Von Lendenfeld observes
that the pinacocy-tes of the inner epithelium of the skin are somewhat smaller than
those of the outer layer, where they measure 001 to 0015 mm. in diameter.
In
Pachyrnatisma johnstonia a marked difference in size occurs in the pinacocytes of the
different intercortical canals, but these canals appear to be all of the same nature.
In

some the protoplasmic portion measures (including the thread-like processes) 0,02 mm.
in diameter, in others as much as 0036 mm.

No trace of a flagellum or cilium has been observed in connection with the pinaco
cytes of any Tetractinellid.

Choanocytes.-The collared flagellated cells or choanocytes of the endoderm present
in the least highly organised species of the genus Tetilla, and in Placina, F. E. Schuize,
the same characters as have already been made known in the case of other sponges by
James

Clark,

Carter, Haeckel,

Tetractinellida, i.e., the

vast

Schulze,

and

other

In the remaining
investigators.
group, a curious modification of this

majority of the
structure occurs.
The body of the choanocyte is produced into a long cylindrical or
conical process, which is tubular for the greater part of its course, only the basal part
being solid, and thus representing the collum; the distal three-quarters appertaining to
the collar.
Distally the collar curves outwards and becomes concrescent with the

From the concrescence of the collars
similar collars of the surrounding choanocytes.
there results a delicate film or membrane, which forms a second lining to the wall of
1
Zeitschrf. wiu. Zool., Bd. xxxviii. p1. xii. fig. 22.
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Looked at face on this
the flagellated chamber (P1. VIII. fig. 20; P1. XII. fig. 28).
membrane has the appearance of being fenestrated by regularly distributed round or
oval openings, which represent the openings of the tubular collars of the choanocytes

Sometimes (P1. XXXIII. fig. 11) a small cell with a distinct nucleus
(P1. VIII. fig. 20).
is present in the lumen of one of these fenestra3; this appears to belong to one of the
choanocytes, which has been torn from its attachment to the chamber-wall and pulled by
the contraction of the collar to a level with the membrane.
The physiological meaning
of this structure is not obvious; that it is not an artificial product appears from the

constancy with which it is present in certain groups and not in others; I have never
seen more than doubtful signs of it in. the Monaxonids, it certainly does not occur in the
Suberitid
nor in the Tethyid, and it may possibly prove to be characteristic of the

Tetractinellicla only.
Since the fenestrated membrane stretches across the flagellated chamber transversely
there must be an aperture or apertures in it for the passage of water from the prosodus,
to the aphodus, though I have never succeeded in finding any; it is possible that the

apertures have the form of pores no larger than the lumen of the choanocytal collars,
and in this case they would be very difficult to distinguish.
It is also a curious fact
that I have never yet seen the flagella of the concresceut choanocytes, though 1 have
never failed to find them in the case of choanocytes which are not concrescent.
It
might be explained on the supposition that the flagella are retracted in the former
case; but that naturally leads to the inquiry as to why they are not retracted in the
latter.
The

concrescent choanocytes are always restricted to the prosodal face of the
flagellated chamber, extending sometimes quite up to the aphodus, sometimes ceasing
halfway across the length of the chamber from it, and since they are always directed with
the collars pointing towards the aphodal end of the chamber, the fenestrated membrane is
constantly concave towards the aphodus and thus it is easy to distinguish the aphodal
from the prosodal pole of the chamber, simply by an inspection of the fenestrated
membrane.

The collars of those choanocytes which lie nearest the aphodus are always
shorter than of those which lie further away, a fact already noticed by von Lendenfeld in
This reduction in length of the choanocytes as they approach
Aplysilla violacea, Lend.'
the prosodal pole renders the fenestrated membrane more concave than it would
otherwise be.
Carter, after having rightly described the structure and mechanism of the flagellated
chamber, subsequently represented it as consisting of choanocytes with the flagella
turned outwards, i.e., in the light of our present knowledge into, the mesoderm.
This is

made the subject of scoff by Professor Haeckel, who is nothing if not logical, and
unquestionably the presence of flagella in such a position would be a little surprising,,
11 Zeitsolw. Wi...
f.
Zool., Bd. xxxviii. p. 260, p1. xi. flg 13,
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mesoderm,
sponges possessing a clear, transparent, collenchymatous
VI. fig. 20), fine filaments may be frequently
particularly in Thenea (Thenea clelicata., P1.
observed, produced from the base of the choanocytes and extending radially from the
yet in

several

Of course these are not flagella, but with the
chambers into the surrounding matrix.
methods in vogue in Carter's time they might easily he mistaken for them, and
erroneous as one must admit Carter's inference to have been, one cannot at the same

When
time refuse a tribute of admiration to his surprising acuteness of observation.
ever these filaments are observed the tubular collars of the choanocytes will be found to
be of unusual shortness, and the flagellated chambers in which they occur of far less than
the usual diameter, owing to the unusually close approximation of the choanocytes, the
bases of which form an almost continuous wall.
The whole appearance is suggestive of

a contraction of the choanocytal wall under the influence of some strong stimulus,
possibly of the alcohol into which the sponge was plunged on removal from the dredge.
Returning now to the more normal chambers which are not thus contracted, close

observation reveals the presence of lateral protoplasmic processes extending radially
from the bases of the choanocytes and continuously uniting each of them with its
These processes stain deeply with hematoxylin and are probably
surrounding fellows.
contractile.

If so the contraction of the flagellated chambers is probably partly brought
by their action, partly by a shortening of the collurns of the choanocytes drawing their
bases towards the fenestrated membrane, which thus furnishes a point cl'appui.
It is no

doubt owing to the contraction of the chambers that the centrifugal filaments are rendered
visible.
They may be traced from the choanocytes into continuity with surrounding
collencytes or adjacent pinacoqtes, if an epithelial surface happens to lie near enough
(P1. VI. fig. 20).
The Mesocle'rm.

Collenchyrna.-The mesoderm in its simplest form consists of
gelatinous connective tissue (collenchyma), which was first described accurately and its
true nature pointed out by F. E. Schuize.
It consists of a clear transparent jelly-like
basis which does not stain with reagents, and which is produced
by the alteration or
excretion of numerous more or less stellate irregularly
branching cells (collencytes), which
are irregularly distributed throughout it.
Although spoken. of as gelatinous the base
is not gelatine-yielding, it 18 singularly unalterable under the action of
reagents, and
would probably repay a careful chemical examination.
The coilencytes may be best studied in Thenea rnnricatct, since in this
sponge the
collenchyma attains an abnormally rich development; but almost ally collenchymatous
Careful observation proves that they always pass into each
sponge serves nearly as well.
other by the confluence of their thread-like processes.
&zrcenchyme.-By the modification of coUenchyna in various directions numerous
other tissues are produced; one of the most important of these is
Schuize
earcenchyma.
has already pointed out that in sponges with collenchymatous mesoderm, such as

REPORT ON THE TETRACTINELLIDA.

xxxix

in some species suffers a marked change in the neighbourhood
Eusponyict, this tissue
of the flagellated chambers, granules appear in it, and are sometimes so richly developed
This modification Sehuize distinguishes as granular
as to obscure the collencytes.

From it to the sarcenchyma characteristic of sponges with aphodal
collenchyma.
chambers is but a short step. The granules of the granular collenchyma then evidently
form a part of the collencytes, which have lost their stellate branching form and become
The gelatinous base of the original collenchyma is now reduced
polygonal by apposition.
to a minimum, and the granular cells, now termed sarcencytes, lie so close together that

Occasionally, however, a narrow clear
interspace can ])C discerned, and the composition of the sarcenehyma as a congeries
The collenchyrnatous base probably persists, and
of sarcencytes is thus made clear.
usually

no line of

demarcation is visible.

we may regard it as a continuous medium in which all the cells composing the sponge
are more or less immersed.
Cystenchyme.-In some sponges, Pccchymat'isma and many others, including many
Lithistids (P1. XXVII. fig. 14; P1. XXXIV. fig. 12), the collenchyma undergoes a
modification of another kind, and this chiefly in the ectosome or its neighbourhood.

The collencytes are replaced by or transformed into oval vesicular cells, with a thin
but definite cell-wall, enclosing a small quantity of pale not deeply staining protoplasm,
which lines the cell-wall as a thin layer, and extends in narrow threads to the protoplasm
in which the excentrically situated nucleus is immersed.
The rest of the cell is vacuolar.
These vacuolar or vesiculate cells may lie in a collenchymatous matrix isolated from each

other, or they may be so numerous and closely approximated that all trace of intervening
collenchyma disappears. This vesicular connective tissue (cystenchyme), as has been

already remarked by several investigators, naturally recalls the similar tissue in Mollusks
and other Invertebrates.
From a similar tissue may arise that which for want of a better
name I have called cavernous collenchyma; good examples of this occur in the Tetillid,
In this tissue the cell-walls of the vacuolate
e.g., in Tctilla granclis (P1. V. fig. 5).

cells, which are accumulated in nests, appear to have broken down or fused together, and
numerous large cavities result, each when first formed containing the protoplasmic remains
of several cystencytes, but subsequently these appear to become absorbed and the cavities
are left empty.

Chonclrenchyme.-In yet other cases the gelatinous basis of the original collenchyma
acquires additional consistency, and some of the collencytes are replaced by round or
oval granular cells, a tissue resulting, which bears a remarkable resemblance to hyaline
cartilage (Thrombus challengeri, P1. VIII. figs. 35-37).
Apparently no [experiments
have been made with a view to ascertaining whether this is chondrin-yielding or not.
Thesocytes.-No tissue that can be called thesenchyme has yet been observed in any

sponge, but in many cases, notably in Thenea, more or fewer of the collencytes are
modified to form what may fairly be regarded as reserve cells or thesocytes.
In an
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Granular cells somewhat resembling the chromatocytes of Craniella cctrteri, and
occurring both in isolation and in rounded aggregates, are characteristic of most species of
Pilochrota (p. 125, P1. XX. figs. 9, 11, 13; p. 130, P1. XIV. fig. 15; p. 132, P1. XIV.

The function of
fig. 37; p. 133, P1. XIV. fig. 21; p. 122, PL XXXIX. figs. 24-26).
these cells is unknown, but they have much the appearance of being pigment-cells without
pigment. In Pilochrota gigas they occur in the fibrous processes by which the sponge
attaches itself to foreign bodies, frequently running in rows between the fusiform cells
of the fibrous tissue, and then reminding one of the appearance of fat-cells in some
Granule-cells of unknown
longitudinal sections of muscle in the higher animals.
function also occur in Pcillastra schulzii (p. 81, P1. IX. fig. 29).
In many species of Myriastra and Anthastra oval clusters resembling pigment-cells
occur, but are really as I imagine groups of some Bacterial organism (vide P1. XII.
fig. 25).

Inocyees.-Fusiform connective-tissue cells or inocytes were first described as muscle
cells in my account of Dragmastra (Stelletta) nor'mani,1 but discovering that this was
an error I pointed out their true nature in a succeeding paper on Geodia barretti.
They may be most readily studied in fresh specimens of Tethya lyncuriv.rn (in which
they form the densely fibrous inner half of the cortex), by treatment with gold chloride
and formic acid, subsequent dissociation in 30 per cent, alcohol, and staining with borax
carmine.

When teased out they present themselves, as described in my account of Dragmastra
normani, as long, fusiform cells, consisting of a clear, transparent, outer wall, which does
not stain with reagents and readily splits on teasing into fibrffl, and a long axial thread
which is fusiform, homogeneous, faintly bluish in colour, and highly refringent.
Acetic
acid renders the axial thread somewhat more distinct, nitric acid acts in the same way,

but more vigorously; caustic potash in a 5 per cent. solution causes the cell to swell up
and renders the axial thread invisible; strong nitric acid applied to the fibrous tissue
destroys the outlines of the individual cells, producing an apparently homogeneous
matrix, in which the axial threads remain sharply defined; on adding magenta the
latter stain deeply, but not the matrix.
The axial

thread bears much the

the hyaline sheath that a
collencyte does to the surrounding gelatinous matrix; and though apparently structure
less in Stelletta normani, in Tethya
lyncurium it always presents a finely granular
same

relations

to

character, and encloses in the middle

a small oval nucleus, with the long axis lying
in the same direction as that of the thread; within the nucleus is a small spherical
nucleolus.

The inocytes are arranged with overlapping ends in parallel rows forming fibrous
strands, these run parallel along the sides of the spicular fibres, along the course of the
11 Anm. and
Mag. Nat. Hut., ser. b, vol. v. p. 136,
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Transverse strands also
main water-canals and parallel to the surface in the cortex.
extend through the cortex, the most marked being those which accompany the radiating
in the cortex a transverse
spicular fibres.
Owing to their generally tangential direction
section presents the appearance shown in P1. XVI. fig. 13, i.e., tracts of fibres are seen cut
In the transverse sections
across transversely, surrounded by others cut longitudinally.

the hyaline wall appears as a round or oval area, enclosing a circular, granular spot
in the centre, which represents the axial fibre cut across.
Collencytes are almost always
associated with the inocytes of the fibrous strands, and sometimes granular- or pigment
cells

as

In many sponges (Pilochrota gigas, Psammastra murrayi, Tethya
lyncurium, and many others) strong bands are given off from the cortex, sometimes as
much as 20 mm. in length, for attachment to stones, shells, or other foreign objects.
These

well.

(P1.

XX.

figs.

9-13)

chiefly

consist

of

longitudinal

strands

of

inocytes or

myocytes.

Myocytes.-These are long, granular, fusiform cells, enclosing a small oval nucleus
with a spherical nucleolus in the middle.
A thin layer of hyaline material is frequently
present around them, or they may occur simply immersed in a homogeneous, gelatinous

matrix.

They differ from inocytes chiefly in the reduction or suppression of the hyaline
sheath of the latter, and in the constantly granular character of the axial thread, which
in the myocyte forms the chief part of the cell.
Collencytes are associated with the
myocytes and can sometimes be traced into continuity with them (P1. XXXIX. fig. 10);
either the filamentous end of the protoplasmic portion of the
myocyte, or small fibrils
extending from its sides in the neighbourhood of the nucleus, passing into the processes
of a branching collencyte.

The myocytes chiefly occur concentrically
arranged about the openings of the water
canals; thus they are always present about the central
aperture of the vela and form a
thick sphincter representing an enlarged and
highly muscular velum about the ends of
the chones.

Radiately arranged niyocytes usually are associated with concentric ones
in a velum, crossing the latter transversely.
In the case of a typical chone the inner
end lies in the inner (inocytal) layer of the cortex, and the
sphincter is evidently only
a modified portion of this layer, into which it
The myocytal ring
gradually passes.
or muscular sphincter is, however, always easily
distinguished, even when examined
in unstained preparations and under a low magnification.
This is due to the extreme
thinness of the hyaline sheath about the axial
protoplasm, so that the protoplasmic
bodies of the myocytes lie almost in contact with each other, and thus
produce a darkly
granular ring of tissue, which is in marked contrast with the clearness of the inocytlLl
layer, in which the protoplasmic threads are separated by the thickness of two
The radiating myocytes of a velum axe frequently
comparatively thick hyaline walls.
attached at one end to the epithelium lining the
I11
margin of the central aperture;
such a case the point of attachment may
frequently be observed sunk below the general
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outline of the margin, as though by the pull of the myocyte upon it (P1. XV. fig. 17).
In Cydoniurt& magellani (P1. XXI. fig. 13) a transverse section of a chonal sphincter

of the existence of a fibrillated sheath surrounding each
presents appearances suggestive
axial portion of the myocytes, and as in this case the fibri1k stain with hematoxy1in,
of the inocytes.
they would appear to be of a different nature to those

.stIaocytes.
Stewart, Bell's Comparative Anatomy and Physiology, p. 431, 1885.
Lendenfeld, Das Nerven-system der Spongien, Zoo!. Anzeiger, Bd. viii. pp. 47-50, pp. 448,
466, 488.
11
Boitrage z. Kenntniss des Nerven- und Muskel-systems der Hornschwamme,
Sitzungsb. d. k. Akad. d. Wiss. Berlin, p. 1015, 1885.
The Histology and Nervous System of Calcareous Sponges, Proc. Linn. Soc. New
South Wales, vol. ix. p. 982.
Synocils, Sinnesorgane der Spongien, Zoo]. Anzeiger, Bd. x. p. 142, figs. 1-3,1887.
Vosmaer, Biologisches Centralblatt, Bd. vi. p. 199, 1886.
1883 I visited the laboratory of Professor Lacaze Duthiers at
Roscoff with the express purpose of seeking for sense-cells in Pachymatisma Johnstonia,
a histological examination of the chonal sphincters having convinced me that they might
In the summer of

A fine specimen of the species was obtained for me
be expected to exist in that sponge.
from the Island of Douon, and the slow closure of the sphincters when irritated by the
This phenomenon has been more than once
touch of a style was repeatedly observed.
described by other investigators in the case of other sponges.
The specimen was then
treated for subsequent histological examination by various methods, and sections were cut
on my return to England.
The results however were not conclusive enough for publication.
Fusiform cells were certainly observed at the outer margin of the chones and traced inwards

towards certain ill-defined cells, which I can compare to nothing better than ink-blotches
smeared round the margin.
In the Challenger collection, several sponges present fusiform cells in positions and
In
with characters corresponding to those which Lendenfeld regards as
sthocytes.
Cinachyra barbata, one of the Tetillida, they occur in restricted regions on opposite
already mentioned are
on page 2
precisely similar to each other in structure.
They will be found described
In Pilochrota pachydermata, one of the Stellettid, a sponge
(P1. XXXIX. figs. 6-8).
provided with a very thick almost entirely fibrous cortex, similar cells occur generally
sides of the entrance to the cloacas

or

vestibules, which as

distributed beneath the epithelium of the oscular wall.
They will be found described on
fusiform cells have
page 123 (P1. XXXVIII. fig. 27).
Finally, in Anthastra par'vispicula
been observed directed inwards at right angles to the epithelium lining a chone immediately
below the margin of the pores (P1. XL. fig. 2).
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Certainly the position, arrangement, and characters of these cells are very suggestive,
but further observations appear to be necessary before their sensitive function can be
definitely admitted.

Protoplasmic Continuity.
Whether the cells just alluded to should prove to be esthocytes or not, there remains
or
every reason for believing that the collencytes play the part of a rudimentary
undifferentiated nervous system, i.e., they serve as intermediaries placing the various

r7a-
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Fic. IX.-Diagram. to represent the protoplasmic continuity of a sponge. ep., epithelium; as., ffisthocytes; coil., collen
cytes; inc., myocytes ; fi,, flagellated chambers; ft1., seen from the prosodal face ; ft.,., from the apliodal; fts., in
median longitudinal section; v., velum, seen en face; a transverse section is seen in the middle of the same canal as
that in which this occurs.
When describing TFzenea
histological elements of the sponge in protoplasmic continuity.
muricata,' I was already much impressed with this view and wrote as follows:-" The ends
of the fibres or of the branches from them (i.e., of the collencytes) appear to be ultimately
brought into close connection with the ectodermal and endodermal layers, for on the
inner faces of these layers fine filamentous processes are often seen wandering, and the
branching processes of the connective-tissue corpuscles (collencytes) can frequently be
traced right up to them; in several cases also I believe I have seen a connection between
the individual cells of a flagellated chamber and the branching processes of a corpuscle
' Ann. and Mag. Not. Hi8t,, aer. , voL ix. p. 448, 188L
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It is indeed difficult while studying this reticulum of connective-tissue corpuscles to
resist the idea that we are here dealing with something that plays the part of a nervous
system."
In the Challenger sponges I have not yet traced the collencytes into continuity with
the ectodermal cells, a fact which makes somewhat for Lendenfeld's theory as to the

function of the supposed
sthocytes, but I have repeatedly traced them into connection
with each other, with the choanocytes of the flagellated chambers, and with the myocytes,
and thus I entertain no doubt as to the general protoplasmic continuity of the cellular

The continuity of the choanocytes of a flagellated chamber with
elements of the sponge.
each other has already been alluded to (p. xxxviii).
Scieroblasts.
LieberkUhn, Muller's Archly f. Anat. u. PhysioL, pts. iv. and v. p1. xv. fig. 22, 1856.
Carter, Ann. and Mag. Nat. Hist., ser. 2, vol. xx. p. 21, pl. i. fig. 8,1857.
0. Schmidt, Zool. Ergebnisse cL Nordenfahrt, p. 120, p1. i. figs. 19-21, 1872.
Carter, Ann. and Mag. Nat. Hist., ser. 4, vol. xiv. p. 13, p1. xxi.. figs. 26, 27, 28, 1874.
Sollas, Ann. and Mag. Nat. Hist., 8cr. 5, vol. v. pp. 141, 142, pL vii. fig. 21; p. 256, p1 xi.
fig. 18; p. 401, p1. xvii. figs. 18-22, 1880; vol. ix. p. 159, pL xviii. figs. 12, 17, 18, 1882.
Polcjaeff, Calcarea, ZooL Chall. Exp., pt. xxiv. p. 32, pL vi. fig. 3, 1884.
Lieberkühn and Carter in their classic studies of Spongilla describe the oxeas as
originating within a fusiform spicule-cell or scieroblast, appearing at first as immeasurably

thin, hair-like rods lying transversely to the length of the cell.
0. Schmidt describes the
chel, sigmas, and orthodragmas of Esperia as formed within a spicule-cell (scleroblast),
the nucleus of which lies on one side of the orthodragma and in the concavity of the

chela or sigma.
Carter next described the chel
of Esperia a3gQgrophila, Johnston,
as developing within the embryo in scleroblasts of from OOO84 to OO28 mm. in length,
and mentions the interesting fact that the cheli, which are anisochelate in the adult, are

isochelate at their first appearance.
The sigmas and toxas also originate in scieroblasts,
the latter several in one cell, so that at their inception they are dragmas.
This is not
true of all such spicuies, however.
My own paper states that the sterraster of the Geodine sponges originates in a
seleroblast, the nucleus of which lies in the hilum of the spicule.
The young forms of the

sterraster occur only in the choanosome, where they are present in considerable numbers,
they are supposed to travel thence into the cortex, where they form a dense spicular
In this layer none but fully grown spicules are found.
I have also shown that the
large oxeas of Tetilla, Stelletta, and. Geodia are formed each within a single scleroblast,
which persists at least up to the time that the spicule has attained its full growth.
layer.

Polejaeff represents the remains of a scleroblas't enveloping a large oxea in a calcareous
The examination of the Challenger sponges fully confirms previously obtained
sponge.
results, and extends them.
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In the Choristida all the spicules, both large and small, originate each in a single
The scieroblast in the case
scieroblast, which persists throughout the life of the spicule.

of the large spicules is a large granular cell, extending all round the spicule, which it has
formed as a siliceous secretion.
In the granular protoplasm, variously situated, is a large
oval nucleus containing a large spherical nucleolus (i. 34, P1. II. fig. 20; P1. XIII.

In the case of small spicules the scleroblast is not distinguishable from an
ordinary- sarcencyte, and therefore does not present an unusually large nucleus.
In the Lithistida the young caitlirops on which the adult tetracladine element or

fig. 10).

desma is moulded originates in a scieroblast similar to that in which the large spicules of
the Ohoristid sponges are developed (p. 290, P1. XXX. figs. 20, 21), but with the fully
formed desma more than one is probably associated; thus each of the four depressions
which occur about the centrum in the angle between the arms of a tetracladine desma
appears to be occupied by a scleroblast, and others may possibly be distributed along the
sides of the arms, though they have certainly not been observed.

In the rhabdocrepid desmas, i.e., desmas moulded on a monaxon spicule (p. lix), the
rhabdus which serves as the foundation is very probably formed within a single sciero
blast, but this, although I have searched long and closely for it, I have never seen.
The
onlayering of silica which converts the rhabdus into the desma is almost certainly

secreted by an envelope of surrounding scleroblasts, which are small when compared with
the single scieroblasts of the large spicuics of the Choristida.
Thus in (Jorallistes masoni
I have more than once observed small cells associated with the desmas, and
separated from
the surrounding mesoderm by a vacant interval, and the only serious
objection I can

discover to regarding them as seleroblasts is that
they are not more frequently encountered,
but considering the
difficulty of preparing thin slices of these and similar sponges
without to some extent tearing the tissues and
partially displacing the cells, this will not
probably be thought a very serious difficulty.

Genital Products.
It is somewhat surprising,
considering the searching investigation to which they have
been subjected, that more of the
Challenger sponges have not yielded some trace of ova or
spermatozoa.
Ova have been met with in C7rotella macellata
(p. 22, P1. IV. figs. 21, 22), one of the
Tetilhid; and in Tethya seychellensis (p. 430, P1. XLIV.
figs. 4-6), a Monaxonid in which

they occur in great numbers, constituting at least half the volume of the choanosome.
Spermatozoa have been encountered somewhat more frequently; they occur in the fol
lowing species amongst others :-Tetilla pedifera (p. 7, P1. XLI. figs. 7, 13-21), Tetilla
grandis (p. 12), Chrotella 'macellctta (p. 22)-the same individual in this sponge containing
ova and spermatozoa; Camin'us
sphwroconia (p. 216, P1. XXVII. figs. 19-21), and Erylus
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The sperm clusters in these cases are from about 0'05 to 01. mm. in diameter;
formosus.
lined by endotheium, and are never enclosed in a cover-cell.
they lie in cavities
No genital products have been observed in any species of the family Stellettid, nor
in any of the order Lithistida.

THE SKELETON.
The Spicules.-The consideration of this subject should logically have followed on
the description of the scieroblasts, but as its treatment is of necessity lengthy, it will be
more convenient to assign it a chapter to itself.

The spicules of sponges may consist of calcite (Ca1cispongi), opal, or spongin
In the Tetractindllida they are always composed of opal; and
(Darwinella aurea).
spongin only occurs in small quantity, uniting as by short synaptactul
adjacent
The composition of spongin requires renewed chemical investigation,
spicules together.
it is most nearly allied to silk but differs from it in yielding leucine and glycocine,
instead of leucine and tyrosine, when treated with sulphuric acid.'

The mineral matter of siliceous spicules is colloidal silica,' having a specific gravity of
2'0361 (Thoulet),3 or 2'04, its refractive index is 1449, or almost identical with that

of solid colloidal silica allowed to harden by spontaneous evaporation.
As to its precise
composition, somewhat different results have been obtained by different experimenters,
thus Thoulet found 86'82 per cent, of silica and 13'18 per cent, of water, from which the
formula (Si02)20H2 may be deduced; Schulze, however, gives as the results of experiments

made for him only 7'16 per cent. of water, and this more nearly corresponds to the formula
(Si02)40H2, the exact quantity of water required by this formula being 6,977 per cent.
My own determinations were made with special precautions to ensure the purity of
The spicules were boiled out with fuming nitric acid,
the spicular material employed.
washed and dried; they were then freed, if necessary, from foreign particles, such as
grains of sand, by separating with Thoulet's fluid; after washing and drying, they were

then ground to an impalpable powder in an agate mortar, and again boiled in fuming
nitric acid to destroy all traces of the axial organic fibre, which may escape the action of
the acid when the spicule is boiled whole.
After well washing, the powder was dried in
a water oven at 98°; from 0'25 to 0.35 gramme was transferred to a platinum crucible
and heated at first gently by means of a Bunsen over asbestos-board, and finally as

It was found that
intensely as possible by means of a Herapath for five to ten minutes.
at the low temperature, below red heat, attainable over asbestos, about two-thirds of the
contained water was expelled, and the powdered material, at first snow-white, acquired a
Since all free
faint but distinct yellowish-brown tint, like that of charred paper.
must
organic matter had been previously destroyed, it is clear that a small quantity
'Btüdeler, Ann. Oh. Phar,n.., vol cxi. p. 12.
3 Thonlet, (Jomptts. rendui, t. xcviii.
p. 1000, 1883.

'Sollaa, Quart. Journ. Gel. Soc., vol. miii p. 254, 1877.
'SolIas, SoProc. Roy. Dubs. Soc., vol. iv., N. 8., p. 374, 1886.
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exist in chemical union with the silica of the spicular opal.
On heating with the
Herapath the brown tint disappears, and the ignited silica is snow-white.

The total amount of water found in the different species experimented upon is given
in percentages below :Choristicla :Pachpnatisma johnstonia, .
Anthastra communis, .

7-16

.

66

(probably too low, the spicules were not freed
from any foreign particles which might have been present).

Lithistida :
Theonella swinhoei,

.

.

653

Corailistes masoni,

Vetulina stalactites.

.

.

627

Siphonidiurn ramosum,

.

.

734

.

.

.

623

.

.

61

Monaxonida :Sube'rites suberea,

It will be seen that these results, which are not very different from those of Schuize,
vary from 0363 per cent. above, to 0877 per cent. below that which is required for the

formula (Si02)40H2, the lowest result indeed better accords with the formula
(SiO2)50H2,
from
what
would
be
for
it
01
cent.
differing
too high. The
required
by being
per
differences appear to be too great to be explained as errors of
experiment, and for the
present we may abandon the attempt to represent the composition of the spicular silica
It should be observed that the
by any simple formula.
spicules experimented upon had
been for several years in alcohol, and it would be worth while to ascertain w),lether in
more recently obtained specimens, like those
experimented upon by Thoulet, a larger
of
water
As might naturally be
proportion
might not be present.
expected, the spicules
are extremely susceptible to the action of caustic
potash, which attacks them even in the
cold; thus the large oxeas of Tethya lyncurium left to stand for a
night in a strong cold
solution of caustic potash split up at their ends in a
longitudinal direction (P1. XL1V.
fig. 16) ; the resulting fibres curl outwards away from each other as though under the
influence of tension, which must be greater in the outer than the inner
layers of spicules.
When boiled for some hours in a strong solution of caustic
potash, the Lithistid desmas
a
curious change, so that they no longer
undergo
decrepitate when strongly heated, but
quietly lose their transparency and become white and opaque; with further boiling all
the silica is removed, and a delicate transparent film remains behind which stains With
magenta but dissolves with effervescence in hydrochloric acid, leaving only the slightest
trace of residual matter.' Treated with hydrofluoric acid, the
spicules of course readily
dissolve; the effects of solution are most evident at the extremities of the
spiculeSi
1 Sollas, Proc.
Roy. Irish Acad., oar. 2, vol iv. p. 490, 1885.
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supposing these to be oxeas; a funnel-shaped cavity soon appears, its apex being directed
towards the centre of the spicule, within this the axial rod is freely exposed (P1. XLIII.
fig. 18), and the increasing length of the liberated portion of the axial rod enables
one readily to judge of the progress of the solution.
Although at first sight the acid
appears to remove all the substance of the spiule except the axial rod, careful

observation will show that this is not. the case, for a delicate film of organic matter
also remains behind; it has the form of a hollow sheath, corresponding in form and

position with the outermost boundary of the original spicule; between it and the axial
rod the whole of the spicule is completely removed.
The spicule thus consists of a
central organic axis, surrounded by concentric layer of opal, the outermost of which is
invested in a spicule sheath of organic matter or rather of organic matter in intimate
association (chemical union?) with silica.
I long ago discovered this sheath by finding
it as an insoluble residue after boiling some of the spicules of Plocamict plena, Sollas,

in caustic potash, but did not then
recognise it by this name.'
In making observations on the behaviour of spicules under the action of hydrofluoric
acid, one has to provide first for the
safety of the object-glass of the microscope and next
to ensure the transparency of the
preparation, for unless precautions are taken it will
become obscured by the products of the action of the acid on the glass of the slide and
the cover slip; the glass slide is therefore protected
by coating it with a film of Canada

balsam, which is hardened by drying in the water-oven.; one sid& of the
cover-slip is
The spicules isolated by treatment with nitric acid in the usual
protected in the same way.
way are then placed along with a drop of water on the slide, and a drop of acid added, a
ring of moderately fluid balsam is then run round the acid, the cover slip laid on-balsam
face downwards and plenty of balsam run round the edge; in this way the spicules
may
be examined with safety under a Zeiss objective "D."

In all but the minutest microscieres, which are structureless and homogeneous, the
spicu.le presents the structure just described, i.e., a central organic axis, which is con

centrically surrounded by successive layers of silica of very uniform thickness; the
latter are excessively numerous and consequently of extreme thinness,
they are readily
distinguished by transmitted light and when viewed by oblique light at certain angles
In all true spicules
give rise to interference colours, which render them iridescent.
the axial rod of organic matter extends close to the termination of the
spicule, and in

some cases can be traced
In the Lithistid desmas, however,
extending a little beyond it.
the axis is continued comparatively only a short distance into the desma, and the mass of
the structure consists of concentric
layers of silica only; a difference can be discerned
however between the axial and the
peripheral portion of the more or less rod-like portion
of the desma, a difference not
altogether dissimilar to that which exists between the central
and peripheral parts of the horny, fibres of the Ceratosa; thus the central part is faintly
'Solla8, Ann. and Mag. Nat. Hut., ea. 5, vol. IV. P. 61, fig. 3,1879.
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these
granular and crossed by transverse carves convex towards the extremity,
markings
are due to the alternation of layers, some more and some less granular, and they corre
the peripheral layers
spond to layers of growth as it occurred at the end of the sciere;
are not granular and resemble those of ordinary spicules appearing in optical section as
A simple explanation of this structure is easily found.
parallel longitudinal straight lines.
The growth of the spicule is chiefly in the direction of its length and is not uniform;
intervals of slower alternating with others of more rapid progress.
During rapid growth
the silica deposited is porous and consequently granular in appearance, during the intervals

of slower growth it is solid and homogeneous; it is indeed possible that the layers of
transparent silica indicate a temporary cessation of growth so far as this consists simply

in increase of size, and that the pores of the already deposited silica become filled up
during this interval, the filling up proceeding from the surface inwards and never pene
trating to any great depth; however this may be, and it is a detail of no real importance,
the result in either case is to surround the granular silica with an envelope of transparent
silica.

But it follows from the fact that the longitudinal growth is so much in excess
of the transverse that the intervals between the transparent layers will be much less at

the sides than at the ends of the sciere, and thus more general transparency in this
region will result,
FORMS OF SPIOULES.-NOMENCLATURE.
The terminology in use for designating the different forms of
sponge spicules, and we
The
might add of other spicules also, is in a state. of far from admirable confusion.
notorious nomenclature of Bowerbank, now
brought by necessary curtailments, alterations,
and additions into a patched and tatterdemalion state, has been endured
by English
On the Continent it
spongologists for a period which is both long and long enough.
seems never to have obtained any general recognition; a fact which its interminable
clumsiness readily explains.
The two most commonly occurring terms "acerate" (Latin,

acer, ac-is, sharp, sour, or acus, aceris, chaff?) and- "acuate"
(Latin, acutus, sharp?) sd
much resemble each other in
manuscript that this alone, independently of their Latinity,
would constitute a good reason for their
At first I thought that the inevitable
rejection.
confusion attaching to the displacement of old terms
might furnish a sufficient excuse for
retaining them unchanged, but subsequently a valuable communication from Dr. Yosmaer,
proposing an international scheme of nomenclature, and the deep and general distaste
for the Bowerbankiai

iames entertained by my colleagues, led me to take example by
Schuize, who has devised, an entirely new system of terms for the
the
spicules of
of
Hexactineffida.
I therefore took advantage of the simultaneous
presence in London
three distinguished
spongologists (Messrs. Ridley and Dendy, and Dr. v. Lendenfeld, then
just returned from the scene of his brilliant investigations in Australia), to consult with
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As a result we drew up, with the
them as to the adoption of a new system of terms.
assistance of Professor Stewart of the Royal College of Surgeons, the following scheme,
which, as regards the larger spicules, is chiefly founded on the distinction between axes
and actines, which I believe I was the first to draw attention to in a paper describing
For the general plan of the scheme I am
Tricentrion rnuricata (Plect'ronellapapillosa).1
therefore responsible, but several excellent terms proposed by Vosmaer find a place. in it.

Dr. v. Lendenfeld was anxious, and I think rightly so, to make as little change as
possible in adapting our terms from the Greek, so that they might be used with the same

universality as say those of human anatomy; we were thus led to avoid the addition of
useless terminations such as "ites" to words complete enough without them, at the same
time we felt at liberty to modify the termination for English use so long as this could be
done without affecting the root; in other languages other terminations more in consonance
with their own genius may be substituted for ours without impairing their intelligibility.
Thus it makes little difference whether we say "strongyla" or "strongyle," but the latter
has a more English sound.'
An abbreviation from "actine" to "acte." as used by
Scliulze is, however, scarcely admissible, since this not only affects the form of the root, but
introduces another of a totally different meaning, "acte" in Greek signifying a sea-shore.
Since Greek lends itself more readily to the construction of compound words we have

made use of it in preference to Latin.
Further, we have not confined ourselves to finding
names for the different forms of entire spicules, but have sought also for terms to designate
their several parts or regions, feeling convinced that for scientific purposes a replacement
of "vulgar" by classical terms is by no means to be deprecated, but rather encouraged,

and that earnestly; for not only are brevity and exactness thus ensured, but the classical
tongues being still in a sense common to all nations, all writers alike can make use of
terms derived from them, and thus since Latin has ceased to be the universal language
we may hope to mitigate the confusion of tongues by the multiplication of universally

It is a comparatively easy task to read a memoir in a foreign
accepted technical terms.
tongue when once one is familiar with all the most important and most frequently
occurring words, as one must be if a common nomenclature is used to designate the
In a word, by the
objects and parts of objects which are the subjects of description.
extension of a common scientific phraseology, we may hope to reduce the differences
between existing languages to a difference in their framework, which may be filled up with
terms having a common signification.
Partly for this reason I have not scrupled to invent a new term whenever the nature

of the subject seemed to
in the increased
require it; a further justification is to be found
1 Sousa, Ann. and
Mag. Nag. Hut., ser. 5, vol. iii. p. 236, fig. 3,1879.
Thus, as we say spicule and spicules in English, and not spiculum and spicula, so I Shall speak of oscule and
osculea, of connie and conules, and 80 forth; if it be remarked, that to be consistent I ought also to write collenchyme
and not colleuchyma, I admit it, and at the same time confess that it is only by accident that the latter form found its
way into the text.
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directness of expression which is gained by the use of a new word when it sums up in
This perhaps may explain the fact that those who chiefly cavil at
itself a whole phrase.

new terms are our ancient friends the phrasemongers.
The distinction between essential and auxiliary skeletal spicules (Bowerbank), or
skeletal and flesh spicules (Carter), is of great convenience, and we shall adopt it here,

terming the skeletal spicules megascieres, and the flesh spicules microscieres; it is easy,
however, to fall into the mistake of regarding this distinction as absolute, while truly it
is a mere matter of relative size; the microscieres and megascieres pass into each other

and the other begins,
by easy gradations, so that it is not possible to say where one ends
indeed there would be a certain convenience in accepting a third division of intermediate
or middle-sized spicules, which we might call mesoscieres; thus in Pcecillastra (Normania),

there are found megascieres which form the chief framework of the sponge, microscleres
which are strewn through it separately, seldom near enough to be in actual contact, and
finally mesoscieres which lie close together, forming a dense felt; if these last-named
spicules occurred alone as similar spicules do in Halichonciria panicea, they would almost
certainly be classed as megascieres, indeed Carter, in describing similar cases, does not
hesitate to call them skeletal, but in Pcecillastra and similar cases they would be classed

as flesh spicules, and in the descriptive part of this Report they will be found under the
head of microscleres.
Although the use of the term mesosclere has thus much to
recommend it, I have not yet adopted it, since it was not discussed at our conference in

London, and it is just one of those points which require discussion
by the workers in
different groups; it is to be hoped, however, that a general conference of
spongologists
be
held
at
some
future
date,
when
the
whole
of
may
subject
spiciile nomenclature may
be fully considered, and a universal system adopted.
In describing the various forms of spicules we shall commence with the
megaacleres :Class L M E G A S C L E ft E s
(Megasciera, crKXqpo'c,

, o'v, hard).

Comparatively large or "skeletal" spicules.
The megascieres are divided into the
following groups, according to the number and
distribution of their axes.

Group 1. MONAXONS (Monaxona).
Megascieres of a rod-like form, in which growth is directed from a 'single origin in one
or both directions along a single axis.
The ray or rays of a monaxon are known as an
actine or actines.
The axis of the monaxon as of other megaseleres is not
be
necessarily straight, it may
curved or undulating.
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Group 2. TETRAXONS (Tetraxona).
from an origin in one direction only, along
Megascieres in which growth is directed
four axes arranged as normals to the faces of a regular tetrahedron.

Forms which are geometrically triaxons, i.e., produced by growth from an origin in
one direction along three axes lying in one plane, are regarded as reduced tetraxons.
Group 3. TRTAXONS (Triaxona).

three
Megascleres in which growth is directed from an origin in both directions along
rectangular axes.
The growth may take place in both directions along each axis, or in one direction
only, or along one or more of the axes in one direction and along the remainder in both
directions.

One or more axes may be suppressed.

Group 4. POLYAXONS (Polyaxona).
Megascieres in which radiate growth from a centre proceeds in several directions.
Group 5. SPuE1s (Sphre).
Megascieres in which growth is concentric about the origin.

Group 1. CL&ssn'IcATIoN o

THE MONAXONS.

I. Diactine (diactina).-A monaxon in which growth proceeds in both directions
For this the term rhabdus is substituted as a convenient abbreviation.
along the axis.
II. Monactine (monactina).-A monaxon in which growth proceeds in one direction
For this form the term style (stylus) proposed by Yosmaer is
only along the axis.
substituted.
Modifications of the Rhabdus.
When the rhabdus is arranged within the sponge so that one end is directed centri
fugafly and the other centripetally, the centrifugal actine is distinguished as the ecactine
and the centripetal as the esactine.
Both actines may be of similar shape and sip, the
rhabdus is then isoactinate, or one may be larger than the other, and the rhabdus is
anisoactinate.
It is seldom possible to discover the position of the origin of the spicule
exactly, but the distinction between iso- and aniso-actinate forms is not made unless the
difference is obvious.
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The modifications in the form of the rhabdus most useful for classificatory purposes
We therefore distinguish the different forms of
are those which affect its termination.
this spicule by the character of its ends, as follows.-(a) Forms of rhabdus with similar terminations.When the rhabdus is sharply
1. Oxea (6s, ¬a, sharp, pointed) (Fig. X., a).
1
nearly all cases in which a spicule
pointed at each end it is a r/iabdus amphioxec&;
is similarly terminated at both ends' we shall dispense with the prefix "amphi-" leaving

it to be understood, and since the rhabdus oxea is one of the most commonly occurring
flZ
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FIG. X. -Modifications of the Rhabdug. a, Oxea; b, tornote; c atrongyle ; d, tylote; e, oxytylote; /, tylotoxea; g, style;
h, tylostyle; I, sphere; k, plagiotrimne; 1, orthotrlwne; m, protriwne; n, anatritone; o, amphitriwne; p, crepidial
rhabdus or rhabdocrepia of a Llthlsttd deama; q, the same, more advanced in growth; '-, ditto; a, ditto, more enlarged;
4 the fully developed deems. The dotted line marked o on the left of the diagram passes through the origin of the
apicules; the arrows directed from it indicate the direction of growth of the actines, cc, ecactine, et, esactine; in fig. k
the cladome is indicated by the letters scX; in figs. a and I the crepis by tcp, and in fig. I, z indicates a syzyial tubercle.
spicules we shall omit the substantive "rhabdus" and use the adjective "oxea" in a
When the actthes of other spicules than rhabduses are
substantive sense.
sharply pointed
we shall express the fact by the adjective "oxeate."
The term in Bowerbank's nomen
clature corresponding to oxea is "acerate."
. lornote (ropvoc, ô, a pair or compasses or turner's chisel.
is derived from this) (Fig. X., b).

When the rhabdus is

The adjective "torijotus"
at
very abruptly pointed

1 The feminine termination is used in
agreement with rhabdus.
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each end a rhabdus amphitornota results, which we shall call a "tornote." The corre
Although the adjective
sponding equivalent used by Bowerbank is "hastately pointed."
"tornote" is here used in a substantive sense, it will not be necessary to convert it into

"tornotate" when used adjectively, the context will always make sufficiently clear the
sense in which it is used.

3. Strongyle (orpoyyiXoc, 77, ow, rounded) (Fig. X., c).
A rhabdus well rounded
off at each end.
It will be convenient to convert this into "strongylate" when it is
used as an adjedtive.
Bowerbank's term for strongylate is "cylindrical."
4.

o'iraXa TUXLTa, clubs knobbed with iron) (Fig. X., d).
Tylote (riXwro'c, knobbed;
A rhabdus terminating in a knob-like thickening at each end.
No change will be made
in the form of this word when it is used adjectively.
The corresponding term used by
Bowerbank is "bicapitate cylindrical."

(b) Forms of rhabdus with dissimilar terminations5. Strongyloxea.-A rhabdus with a strongylate esactine and oxeate ecactine.
corresponds to one form of Bowerbank's "acuate."

This

is not distinguished by Bowerbank from the strongyloxea (acuate, Bowerbank).
8. Oxytylote (Fig. X., e).-The esactine is oxeate, and the ëcactine tylote.
form is not distinguished by Bowerbank from the tylotoxea (acuate, Bowerhank).

This

6.

Tylotoxea (Fig. X., f).-The esactine of the rhabdus is tylote, and the ecactine
oxeate.
This corresponds to one form of Bowerbank's "spinulate."
7. Oxystrongyle.-The esactine is oxeate and the ecactine strongylate. This form

9. Oxyclaci (oevc, KXSoc, 6, a young branch). The esactine is oxeate, the ecactine
terminates in two or more secondary actines or "cladi."
10. Strongyloclacl.-The esactine is strongylate, the ecactine cladose.
11. Tyloclacl.-The esactine is tylote and the ecactine cladose. This and the two

preceding terms will require to be used but seldom, since the number of cladi is usually
three, and in this case, that of the most commonly characteristic spicule of the Tetrac
tinellida, a special term

will be used to

designate the spicule, as in the following

paragraph.

The Trüene' (Tp(atvct, i, a trident).
This is a special case of the cladose rhabdus, in which the number of cladi proceeding
from the ecactine is limited to three, which make with each other an angle of 1200.
1 Although the trine is here
regarded as derived from a rhabdue bythe appearance of three branches at its distal
termination, yet the terminology employed does not exclude the other way of regarding it which is advocated by
Vosmaer, for if as Vosmaer-possibly quite rightly-supposes it has been derived from a tetraxon, still the three distal
actines-as they would be called on this theory-have become so far differentiated that they require to be distinguished,
and may without prejudice be spoken of as branches or cladi.
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The different parts of the trine (Fig. XI.) are distinguished as follows :-The
"rhabdome" (shaft) which corresponds to nearly the whole of the primitive rhabdus, i.e.,
the whole of the esactine and the acladose portion of the ecactine, and the "cladome"
The point at which the axial rods
which consists of the three cladi (rays, teeth, arms).

of the cladi originate from that of the rhabdome is the "genesis cladi" or cladal origin.
The .cladi may themselves subdivide once, twice, or oftener; usually dichotomously in
one plane.
The proximal or undivided part of a cladus is then distinguished as the
protocladus, the distal division, in the case of a dichotomous cladus as the deuterocladus,
Cl

8.

0.

-I.
oh.

B
A.
FIG. IL-A. Dichotrinne; r.o., origin of the rhabdome; c.o, origin of the cladome; CL, the cadome
(this is included by
the dotted lines, the rest of the spicule is the rliabdome); pr., protocladus; dir., douterocladus. B.
Anatrimne; c. o.,
cladal origin; ch.-&, chord; ch.-c.o., length of cladus; dotted line from a. to the chord,
C. Protriame;
sagitta.
c.o., cladal origin; c.o.-.a., sagitta; ch.-,h., chord.
in a twice dichotomous cladus as the tritocladus, and in a thrice dichotomous cladus, the
tetracladus.
An imaginary straight line joining the ends of two of the cladi is termed the chord.
A. perpendicular from the origin of the cladome to the chord is the
sagitta.
A straight line drawn from the cladal origin to the end of a cladus is taken as its
length.
The length of the cladus, of the chord, and of the
the
sagitta are the chief elements in
measurement of the cladome.
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Varieties of the Trine.
1. Anatrine (anchor of Carter) (Fig. X., n).-The clacli of the triene are directed
backwards soon after diverging from the origin.

2. Protritene (porrecto-ternate spicule of Bowerbank) (Fig. X., m).-The cladi are
directed forwards, making an angle of less than 45°, with the axis of the rhabdome
produced.

3. Plagiotrine (Fig. X., k).-The cladi are directed forwards, making an angle of
about 45°, with the axis of the rhabdome produced.
4. Orthotrine (Fig. X., l).-The clad make an angle of between 50° and 90°, with
Usually the angle approaches 90°.
5. Dichotrine (Fig. XI., a).-The cladi of a p1agiotrine or an orthotriene are
The protocladi are almost always directed forwards making an angle of less
dichotomous.

the axis of the rhabdome produced.

than 90° with the axis of the rhabdome produced, i.e., the dichotriene usually arises from
a plagiotrine.
In some few cases the protocladi are so highly porrectate as to suggest a
protrine origin.
6. Trichotriene (P1. XXXI. fig. 10, a).-A p1agiotrine or orthotrine in which the
cladi have become trifurcate.
7. Phyllot'ritene (P1. XXXII. figs. 8, 9).-The cladi of an orthotrine, or dichotriiene,
or trichotrine may increase at the lateral margins in the plane of the cladome, and thus
acquire a broadly expanded or lamellar form; the margins of the foliate cladi thus
The phyllotrine is only met
produced are usually undulating or more or less divided.
with in the Lithistida.

8. Discotria?ne (P1. XXXI. fig. 5).-The cladome is a disc in which separate cladi
are not distinguishable; and the axial rods representing them extend but a short distance
from the cladal origin.
This spicule like the preceding occurs only in the Lithistida.
The phyllotrine and the discotriene are of great interest as furnishing the best evidence
of the mode of evolution of the Lithistid desma; in the dichotrine as in all normal
spicules the axial rods of the cladi extend close up to the termination of the clacli, in
the phyllotrine they terminate at a distance from the ends of the cladi, greater or less
as the case may be, in the discotrine they terminate much nearer the origin, extending

but a very short distance into the cladome, sometimes not more than 0,004 mm.
Past
the termination of the axial rods the disc
grows by concentric additions to its margin, free
from the control of the cladal axes.
While the cladome thus follows the same course of
growth as the desma of the choanosome, the rhabdome usually retains the normal spicular
character, so that the discotrine combines in itself the characters of the desma and the

The essential character of the desma would' thus appear to arise from
ordinary spicule.
emancipation from the control of the axial rods, which govern the growth of all other
mega.scleres.

THE VOYAGE OF H.M.S. CHALLENGER.

lviii

9. Amphitriarne (Fig. X., o).-Both aetines of a rhabdome terminate in a cladome.
The cladome of one end may be similar or dissimilar to that of the other (homopolar
and heteropolar amphitrines).
Thus the cladome at one end may be dichocladose, and

at the other simply cladose.
It will be observed that in the case of the trine we have followed a different method
to that we pursued in the case

f the simple rhabdus; since we have here retained the
prefix "amphi-," and as a matter of fact left some such prefix as "mono-" to be under
stood in the case of the other trines; this is done as a matter of convenience, the
monotrines being the prevalent forms, and the amphitrines of rare occurrence; thus
there is convenience in
dispensing with the prefix "mono-," as its place can be better
occupied.
10. Centrotritene (P1. XXXV. fig. 23).-The cladi arise from the centre of the rhab
dome, i.e., the actinal and cladal centres correspond.
Though the cladi thus become
geometrically actines, we shall continue

to

speak of them as cladi, since they are
differentiated from those of the rhabdome as well as homologous with the cladi of
other trienes.
In some cases the trine is reduced by the loss of one or two of its cladi, it then
becomes a dine or monne as the case may be; the varieties of these reduced forms are
denoted like those of the trine by the prefixes "pro-," "ana-," &c.

We now pass on to the classification of the monaxon Monactine, or
Style.

Forms of the Style.
Style (stilus, a style, Vosmaer) (Fig. X., g).
When the single actine is strongylate at the
origin and oxeate at the termination
the term style is used without qualification.
1.

2. Tylostyle.-A style which is tylote at the origin
Fig. X., h).
Both the rhabdus and the style may differ in other
the
respects as well as in
character of the termination: such differences are indicated
by descriptive additions;
fusiform, cylindrical, or
nearly conical, or immeasurably thin
The
(trichodai, TPtXWS7)c, hair-like), smooth or spined, and if spined partially or wholly.
spines also differ in character: they may be large, small, erect or inclined, sharply
pointed or rounded off, and so forth; for very minute spines Carter uses the term
the
"microspines"; I have not felt at liberty to adopt this term, although it has
thus they

may

be

temptation of brevity, because it is a hybrid of Greek and Latin.
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The Rhabdocrepict Desma.
Those megascieres of the Lithistida that form the characteristic skeletal network
differ in some important respects from the megascieres of other sponges, and are here
"1
They are formed usually
distinguished as "desmas
(oa, aros, To, a bond).
by the deposition of successive layers of silica upon an ordinary spicule, the axial rod
of which early suffers an arrest of development (P1. =III. fig. 8; P1. XXXIV.
The layers which are deposited after the'
fig. 1; P1. XXXV. figs. 5-10, 35-42).
arrested growth of the fundamental spicule, or, as it may be termed, the "crepis"
(Kp'qlr(c, &8oc, , a kind of man's boot, or generally a foundation), are at first concentric
with it, but subsequently grow out into irregular branches, cladi, and tubercles which
are altogether independent of it.
The crepis may be either a monaxon (Fig. X., p-r),
or a tetraxon; the former, which alone is the immediate subject for consideration, is

most usually if not always a small strongyle (microstrongyle).
That part of the adult
desma which is formed by the deposition of concentric layers immediately around the
The fully grown forms of a rhabdocrepid desma
crepis may be termed the "epirabd."

are described under the species in which they occur, and we need not further allude
to them here except to point out the fact that in many cases examples of rhabdo
crepid desmas will frequently be encountered which, notwithstanding their difference
in origin, are not to be distinguished from normal forms of tetracrepid desmas, and
thus it may be and undoubtedly is in some cases difficult to say, in the absence of a
visible crepis, whether a desma is rhabdocrepid or tetracrepid, but this difficulty is not a
matter of any consequence in the examination of recent species, since, if the crepis is not
visible in one desma it will be. in another; it is only in the fossil sponges that any real

difficulty can occur, and here it may generally be met by the fact that while some
rhabdocrepid desmas are remarkably like tetracrepid ones, the converse on the other
hand is not generally true, and thus if all the desmas of a fossil sponge are tetracrepid
in general appearance, we may assign it to the tetracrepid group of Lithistids with great

probability, even when neither the crepis is visible nor its cast; on the other hand, if
only a few of the desmas are tetracrepid in appearance and the rest rhabdocrepid, we
may refer the sponge to the rhabdocrepid division, undisturbed by the few exceptional
forms which appear to point to a different conclusion.

Group II.
1.

CLASSIFICATION OF THE TETRAXONS.

Tetractine.-_When all four actines of a tetraxon are present it is of course a
tetractine, but as the full designation of this
required to distinguish it from a tetractinose
1 Of course the
plural form should, be "desmata," but in this and all, similar cases (dragma, sigma) I have ventured
to form the plural according to the common English rule.
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triaxon is tetractine tetraxon, we shall substitute for it the equivalent "calthrops"
The singular and
, a horse's hoof; rprui, to pierce through; a hoofpiercer).
The "h"is inserted for euphony.
plural forms of this word are the same.
on
2. Trioct ('rp-oSoc, , a
Lat. trivium; here abbreviated
meeting of three roads,
three come
the example of "tripod
When one actine is suppressed, the remaining
").
of spicule in
to lie in one plane, and a triradiate spicule or triod, the commonest form
the Oalcispongio, results.
In von Lendenfeld's account of the spicule-nomenclature,
which is taken from that accepted by our conference in London, this form is assigned
three
to a triaxon group without notice of the fact that the triaxon group is that of the

rectangular axes.

it
Modifications of the Ca hrops.
Modifications occurring frequently enough for special designations are not met with,
no instance is known in
occasionally one or more of the actines may dichotomise, but

which this occurs other than as an isolated variation.

Modifications of the Triod.
As these rarely occur in the Tetractinellida, but
Ca1cispongi, we shall not need to consider them here.

are

almost

restricted

to

the

Tetracrepid Des?na.
This sciere (P1. XXIX. figs. 7, 8) is formed by the deposition of silica upon a
small calthrops (microcalthrops), it presents therefore four rod-like arms proceeding
from a centre, these (which as they immediately invest the actines of the crepis may be
termed "epactines ") may branch once or oftener, and usually terminate by subdividing
into tubercles.
In the Lithistida generally the desmas are united
by the intergrowth,
without fusion, of such tubercles, or by the growth of the ends of the cladi of one desma
over some part of another, such as the sides of the epirabd or end of the epactine; this
mode of union we shall term "zygosis," and the tubercles or lamina3
it S
by which
effected will be distinguished as "syzygial," the union itself
being a "syzygy."

Acrepid Desma.
In one group of Lithistids (Anomoc1adid) the desma does not form
upon a crepl8,
at least not a spicular Crepis; it presents a massive centrum, with what appears to be
a large nucleus, and which may indeed actually be the nucleus of a
crepidial sc1erobht,
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which has ceased to secrete its sciere; variable numbers of actines proceed from the
centrum, usually from four to twelve; when, as is usual, only four or five are present,

one face of the centrum, viz., that which is directed centripetally,
they proceed from
and terminate by abutting with expanded ends on the centrifugal face of the centrum
From the centrifugal face of
of the desmas situated in the next row further inwards.
the centrum actines are seldom produced, but a thick bushy growth of spines replaces
them, these more or less conceal the syzygial ends of the actines, rendering the nature
of the zygosis obscure.

Class II. M I C R OS C L E R E s (Microsciera).
Comparatively small or "flesh" spicules.
These, which are perhaps the most interesting group of spicules, since it is from them
that the megascieres have been derived, and since they still present us with a remarkable
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FIG. XII.--a, Globule; b, c, sigmaspires; d, sigma of a Holothuroid; e, centractinate sigma of a Holothuroid
microtriod
with curved rays, produced from e by overdevelopment of the centractine; g, centractinate sigma of a sponge; h,
microtriod of Piacina, retaining traces of its sigmate origin; i, microtriod; j, orthodragmna; k, inonolophous micro.
calthxops; 1, dilophous niicrocalthrops; n, trilophous microcalthrops; a, tetralophous microcalthrops; o,
candel-abrum;
p, toxa; q, spirula; r, microstrongyle, derived from a sigma; a, spiraster; t, amphiaster; u, mataster;
v, w, plesiasters; x, nncrocalthrops; , chiaster; z, reduced chiaster; a, sanidaster; , anthaster; y, microxea
produced by reduction of p; 8, oxyaster; ,j, midroxea resulting from its reduction ; 8, apheraster; , centrotylote
microxea resulting from its reduction; X, pycnaater; i, microstroligyle resulting from its reduction; w, spherical
sterraster, showing the nucleus situated in the hiluni; p, elongate sterraster.
series of transitions within their own limits, are divided into two chief series, the radiate
or astral, and the curvilinear or spiral.
There are some few forms that cannot properly
be said to belong to either of these
groups, but they are so few and exceptional that it
seems preferable to include them with the forms to which they are most nearly allied
by
descent, than to create special groups for their reception.
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Series 1. SPIRES (oircpa, ,), Lat. spira, in plural the twisted coils of a serpent,
called spires by Milton).
These spicules have the form of a screw helix, of less or more than one revolution
and of various pitch.
1. Sigmaspire (Fig. XII., b, c).-A slender rod twisted through about a single revolu
tion of a spiral.
This spicule has the form of the letter "c" or" 5" according to the
direction in which it is viewed, and has in consequence been regarded by authors as a
variable spicule, sometimes twisted in one manner and sometimes in another, but the

two forms are always associated in the same sponge, and by causing one of them to turn
round it will be found to assume the appearance of the other, so that there can he no

doubt as to its spiral form.
By making little models of screw spirals with pieces of
wire the form of this spicule and its different appearances according to circumstances
will readily be understood.
2.

Toxaspire.-A spiral rod in which the twist a little exceeds a single revolution.
The pitch of the spiral is usually gre.t and the spicule consequently appears bow-shaped
when viewed laterally (tricurvate).
3. Polyspire (spirula, Carter) (Fig. XII., q).-A spire of two or more revolutions.
It makes but little difference whether we employ the term
spirula or polyspire.
I am myself inclined to adopt Carter's term since it has
priority, and the term

polyspire is only introduced here to show the relations of this spicule with other
spires; not by any means out of that desire for uniformity, which is "the curse of small
minds."
4. Sigma (Fig. XII., d).-A slender rod-like spicule curved in the form of the letter
"c." This spicule is not spiral though it probably arises from a
sigmaspire by increase
in size and loss of the spiral twist.
It does not occur in the Tetractinelljda.
The toxa and chela which originate from the sigma.:5. Toxa (Fig. XII., p).-A bow-shaped spicule, also without

It may
spiral twist.
sometimes develop from the sigma and sometimes from an aster, as in
Isops (Carninus)
XLIII.
(P1.
apiarium
fig. 10).
6. Chela.-This spicule, which also arises from the
sigma, does not occur in the
Tetractinellida.
7. Globule (Fig. XII., a) or spherule.-A. minute spicule which
presents a more or less
This spicule occurs in the Teti1lid
associated with sigmaspires; it is
spherical form.
also found in other sponges (Caiminus sphteroconia), but in them is
probably derived
from an aster by reduction, while in Tetilla it is
It iS
possibly a primitive form.
placed with the spires for want of a better place, to avoid making a special grouP
for it.
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THE DRAGMAS.
These spicules, which are secreted several together in the same scieroblast, are placed
as an appendix to the microscieres which are secreted each in a single scieroblast, since
and it would be cumbrous to subdivide the
they do not differ from them in form,
microscleres into two groups, say the monogennema and syngennema.

1. Sigrnadragrna.-A sheaf of sigmaspires.
2. Toxadragma.-A sheaf of toxaspires.
3. Ortliodragma (Fig. XII., j).-A sheaf of straight trichodal rods (P1. XVIII. fig. 13).
In describing Dragmastra (Stelletta) norinani, I used the term trichite-sheaves for these

The term trichite may be retained to denote the individual hair-like rods of
spicules.
"Trichodal" will be used as an adjective to denote excep
which the sheaf is composed.
tional tenuity.

Series II. ASTERS.
Section (a) Streptasters.
The asters are divided into two subsections, the true asters or euasters, and the
streptasters or those in which the actines do not proceed from a centre, but from a
longer or shorter axis, which is usually spiral.

1. Spiraster (Fig. XII., s).-A spire of one or more turns, produced on the outer side
into several spines.

2. Metaster (Fig. XII., u).-A spire of less than a single revolution, with fewer but
The spire sometimes has the appearance of a
relatively longer spines than the spiraster.
straight rod; this may be due to the aspect in which it is presented, and to the fact that
it does not make a whole revolution.

It forms a link between the spiraster and the next

form-the plesiaster.
3. Flesiaster (Fig. XII., v, w).-The spines, or as they may now be termed, actines,
proceed from a very short straight axis, so that they almost appear to radiate from a
common centre.

In forms with less than four actines no axis as a rule is discoverable,

and the actines may actually proceed from a centre; in those with more than three, the
axis can always be made out, though in certain positions of the spicule it appears as
though all the actines proceeded from a centre except one, which proceeds from one of
the actines arising at a little distance from the common origin; in this case the part
of the actine which extends between the common centre and the origin of the excentric
actine represents the axis. The plesiasters are always much larger when fully grown

than the metasters, with which they are associated, and the nietasters are larger than the
apirasters; the three forms present a perfect gradational series, so that it is frequently
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difficult when they all occur associated in the same sponge, to distinguish in every case
one variety from the other.

4. Amphiaster (Fig. XII., t).-The actines form a whorl at each extremity of the axis,
which is straight.
The direction of the axis is frequently continued by a single actine
at each end.

5. &tnidaster

, a cross, or rather a plank to which offenders were
(uâvtc, (80c,
nailed as to a cross) (Fig. XII., a.).-A slender rod-like axis bearing spines at intervals
along its whole length, those from the sides are directed from it at right angles, those

at the ends diverge from it obliquely.
The spines may or may not be spirally arranged.
This spicule appears to arise as a modification of the euaster, while the
amphiaster is
more usually a modified spiraster.

Section (b) Euasters.
In the euasters the

actines always proceed from a common centre, about which a
concentric deposition of silica may take place,
producing a larger or smaller centrum.
The prefix "Cu"is only used in a general sense, there are so
many varieties of this form
of aster that the place it would occupy is needed for other more
specific prefixes.
1. Chiaster (from the Greek letter
x to which some forms present a fanciful resem
blance).

A

minute aster with

very slender

cylindrical actines, terminally tylote or

not, or truncate (Fig. XII., y).'
2. Pycna8ter.-A minute aster with short conical
This is always
strongylate actines.
a small aster and might be regarded as a
variety of the chiaster (Fig. XII., A).
3. Oxyaster.-An aster with a small centrum or none, and conical oxeate actines

(Fig. XII., 8).
4. Spheraster.-An aster in which the centrum is
large, i.e., with a diameter equal
to or exceeding one-third of the length of the actines
(Fig. XII., 0).
5. Sterraster (Fig. XII., ir, p).-An aster with
exceedingly numerous actines which
become soldered together by subsequently
deposited silica, which extends almost as far
as their extremities, forming a kind of centrum.
In form the sterraster varies consider

ably; it may be spherical, ellipsoidal (oblately or prolately) disciform, lozenge-shaped,
or lath-shaped with rounded ends.
As a rule, to which there are several
the
exceptions,
actines are expanded at their extremities and produced into from four to six recurved
spines, which serve for the attachment of fusiform cells (myocytes or inocytes) by
which they are united into a continuous layer.
Over an oval area on one side a
1 I at first
assigned this name to a small aster with no centrum, and few actines, and those terminally tylote the
whole epioule being not altogether unlike a Greek . Subsequently, however, I found this variety passing into another
with very numerous actines, and sometimes with an obviously developed centrum, without
losing its general charac
and, finally, I found it represented by forms in which the terminal tylus, which I had thought characteristic, is abse
thus I have had to extend the application of the term till its original meaning has
quite disappeared.
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conical depression occurs, or, when this is absent, a space devoid of spines; this is the
hilum, and either contains, or marks the position of, the nucleus of the seleroblast.

When the hulum is a cavity it results from the fact that the actines which radiate towards
it are shorter than those which occur elsewhere, and shorter as they are traced from the

the ends of the actines which lie within the
margin towards the centre of the hilum;
hilum are not expanded and spined, but simply rounded and roughened.

Reductions of the Aster.
In many sponges asters occur in which the number of actines is both few and variable,
Thus in
presenting a mixture of forms which repeat many of those of the megascieres.

the same sponge triaxons with from six to three actines are met with, associated with
tetraxons of from .three to four actines, and monaxons with one or two actines; when
these forms occur confusedly mixed together as variations of the aster in one and the
same sponge, distinct names are not given to them, but when one or other of them is a
constant characteristic of a particular species special names become necessary.
Thus we have a series of tetraxon microscieres and of monaxon microscleres: the
latter we shall term microrabds, the former microcaithrops and microtriods.
triods do not call for special notice.

The micro

The microcalthrops.-This is an aster which in its simplest form repeats the calthrops
in pa-vv.
It presents, however, several interesting modifications, most of them described
by Schulze, which are peculiar to it; these are chiefly produced by cladosis of the
actines.

1. .Jllonolophous microcalthrops (Fig. XII., k).-A microcalthrops in which a single
centrifugally directed actine is cladose at the extremity.
2. Dilophous microcalthrops (Fig. XII., l).-Two centrifugally directed actines are

similarly cladose.
3. Trilophous microcalthrops (Fig. XII., m).-Three
centrifugally directed actines
are similarly cladose.
4.

Tetralophous microcalthrops (Fig. XII., n).-All four actines are similarly cladose.
5. Candelabrum
(Fig. XII., o).-A tetralophous niicrocalthrops in whióh the single

centrifugal actine differs from the three basal actines, which are similar to each other;
the difference may consist in the form, size, or direction of the cladi.. Sèhulze extends
the definition so as to include all cladose microcalthrops in which the basal actines are
cladose and curved.
The inicrorabdus or microrabd
(Fig. XII., y, q, , p).-This is an aster in which all
actines but two directed along the same axis are suppressed.
In some few instances the
microrabd is derived from a spire (Tetilla australiènsis).
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1. Microxea.-A minute oxea which may be smooth (Fig. XII., ) or spined (Fig. XII.,
y), centrotylote (Fig. XII., ) or not.
2. Microstrongyle.-A minute strongyle, smooth, or spined, centrotylote or not
The centrotyle in both forms of
This spicule is the "bacillus" of Carter.
(Fig. XII., ).
These
microrabd represents the centrum of the aster from which it has been derived.
of sponge being represented
spicules are of polyphyletic origin, an aster in one genus
by a microrabd derived from it in another closely related genus.
PHYLOGENY OF THE SOLERES OF THE DEMOSPONGLE.
The megascieres in their ontogenetic development commence as very minute spicules,
which if their growth were arrested would be indistinguishable from microscieres;

the leading forms of the megasôleres are repeated by the microscieres; and in the
simplest Tetractineffid sponges the skeleton consists wholly of microscieres, without any
admixture of m.egascleres.
On these and a priori grounds we may fairly infer that the
The interest attaching to the microscieres
megascieres have a microscicral origin.
is in

inverse

ratio to

their size;

they not only represent the primitive material
from which the megascieres have been derived by increased growth and mechanical
selection, but they present among themselves most perfect transitional series which help

us to understand the history and causation of spicular forms; while last but not least
they reveal in an unexpected manner the ifliation between the different families of
sponges constituting the order Demospongim.
The simplest form of microsciere is probably the globule, which occurs associated with
the sigmaspires of the genus Tetilla, and next to this the
sigmaspires themselves.
Within the family Tetillidie the sigmaspire presents but slight modifications, but those

which do occur are of great interest.
1. The transition from the sigmaspire to the toxaspire can be traced in Chrotella
macellata (vide p. 20).

2. From the sigmaspire to a curved
microstrongyle in Tetilla stipitata, Carter (vide

p. 49).

3. In Tetilla geniculata, Marenzeller (p. 46), the sigmaspire is centrally tylote.
This
seems to point to the globule as the original form of the
sigmaspire, the central tylus
representing the persistent globule.
4. In

Tetilla japonica, Lampe (p. 46), and in Craniella
Carter
atropvrpurea,
(p. 50), the sigmaspire becomes spineci, and in the latter of the two sponges it acquires
The
an unusually large sizes though the spines remain small in
proportion to the spire.
largest spines, however, occur at the termination of the spire and thus suggest a tendency
towards the Desmacidine chela.
In Demospongi
which are not Tetractinellida we meet with
may be
sigmas, which
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reduced to arcs, a view which is supported by the occasional
regarded as sigmaspires
occurrence of S-shaped forms as apparently accidental variations of the normal C-shaped
I have myself no doubt as to the derivation of the Desmacidine chela from the
of my colleague, Mr.
sigma, but as my views on this point are at variance with those
Dendy, and as this form does not occur in the Tetractinellida, I shall not now discuss the
sigma.

question.
It
The spiraster, which we shall next consider, is the crux of scierological studies.
may be conceived as originating in two different ways, which, however, are not mutually

It may arise as a spiral extension of the centrurn of a euaster, or by the
development of spines about
sigmaspire; the former view appears to have been
generally accepted, I fancy rather as a tacit assumption than as a result of investigation.
exclusive.

there is good reason to believe, at least so it seems to me, that
the spiraster originates from a sigmaspire or polyspire, for in its smallest forms, which are
probably the least removed from the ancestral, it always presents a well-marked spire of
In the Theueid

about two turns, with comparatively small spines, which are produced at intervals in a
radiate direction from the outer side of the spire.
The spire is in this case the most
conspicuous part of the spicule, and since we have already found the sigmaspire becoming
spined in the Tetfflid, which are amongst the simplest sponges of the Tetractinellida,
we are fairly led to conclude, in the absence of evidence to the contrary, that the sigma
spire is the parent of the spiraster.

Further, in the Theneidie the euaster would appear to proceed from the spiraster
and not the spiraster from the euaster; thus as the spiraster increases in size the spire
becomes reduced, and the spines increased in length, till the various forms of metaster
result; the increase in size continuing, the spire sinks into insignificance, and the spines
acquire comparatively colossal proportions; the plesiaster, which can thus be traced through

a continuous series of transitions from the spiraster, is scarcely distinguishable from the
euaster.
In the lower forms of the genus Thenea the course of development proceeds no
further, but in others the plesiaster is absent and its place taken by a euaster, which only
differs from the plesiaster in the fact that its actines all proceed from a common centre.
While the spiraster can thus be traced through a perfect gradational series into the
aster, the converse is not true, and I know of no instance but one (PlacQspongia) in

which sponges characterized
by euasters (Stellettid, Geodiicke) present any indications
of a tendency for these to revert to the
spirastral form; the modifications of the aster are
of a completely different kind,
number
being chiefly in the direction of a reduction in the
of the actines.

While some asters thus originate from
from sigmaspires,
spirasters, and these again
it is quite possible that there are other asters
possessing a different history; thus in
Placina, the simplest of all Tetractjnellida, microcaithrops occur which, unless this sponge

is to be regarded as a reduced Theneid, not a
very likely supposition, must be regarded
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of Plo cina seems at
as of independent origin.
Nothing in the characters of the spicules
first sight to suggest for them a simpler origin, yet a general consideration of the subject
leads me to suspect that they also may be traced back to a sigmaspire, but not through
a genuine spiraster.
Bowerbank represents as the spicules of an undescribed sponge

several forms of sigma with one or more rudimentary a.ctines proceeding from the
centre; these spicules, which Bowerbank terms exter-umbonate, inter-umbonate, and
bi-umbonate

incorporate into our system of nomenclature as
The particular form, which is of interest as bearing on the present

bihamates,

we

may

centractinate sigmas.
enquiry, is that in which the actine is directed outwardly from the convex side of the
sigma, and to this alone we shall refer in using the term centractinate sigma in the

The first point of interest is that such spicules are by no means
following remarks.
confined to the Sponges, but occur also in the Echinodermata, and in the Nudibranch
Molluscs, and that not at all uncommonly. Next in both these groups, the centractinate

sigma passes into a centractinate form in which the actine is of considerable size in
relation to the rest of the sigma ; so large is it that the spicule presents a close
resemblance to a triod, into which form indeed it passes by the straightening of the two

arms of the sigma, one on each side of the actine; finally, by the appearance of an
additional actine the triod passes into a microcalthrops.
There is thus suggested for
our consideration the possibility of a similar origin in the case of the microcalthrops
of Placina.
In this sponge microtriods and microxeas are almost as plentiful as micro
calthrops, and they are always distinguished either by a curved inflexion at the centre
(P1. XLIII. figs. 14, 14a), or by two of the actines forming together a regular arciform
curve.
Thus, what little evidence we can adduce is in favour of at least a double

origin for the aster, and we may suppose that in some cases it has been developed from
the sigmaspire through the spiraster, and in the others from the same spicu.le through
the sigma and its centractinate modification.
In

both

Placina

and

most

species of Thenea the mesoderm is not largely
developed, and it is possible that this is connected with the comparatively few actines
or
which the asters in these sponges possess; with a
larger development of mesoderm
perhaps from other causes the aster acquires additional actines; with increase of size,
and sometimes without, the aster becomes reduced and furnishes the microrabd or even

a microstyle, and indeed in some sponges a globule, so that this last-named spicule may
arise in two ways either as a primitive form or as a reduced aster.
The megarabd or
rhabdus is in all probability an overgrown microrabd.
The style may have been

derived from a microstyle, but transitions from the rhabdus to the style are of such
have
frequent occurrence that it may with equal and perhaps greater probability
descended from the rhabdus.
The same is true of the tylostyle, and the 5hortefluhlg of
the
the rhabdus may proceed so far as to produce the sphere.
These modifications of
1 Bowerbank, Mon. Brit.
Spong., vol. i. figs. 115-117.

REPORT ON THE TETRACTINELLIDA.

lxix

rhabdus occur as accidental varieties in sponges of which the rhabdus is the characteristic
Pccillastrct schulzii).
spicule (Epa ilax callocyathus,
The origin of the triene is a subject on which opinions differ: on a priori grounds
it may with equal probability be derived from the calthrops by a lengthening of one of
the actines or from'a rhabdus by terminal cladosis of one of the ends, naturally of the
has in its favour an appearance of simplicity;
centrifugal end; the former hypothesis
the latter is supported by a great deal of direct evidence, both ontogdnetic and
morphological.
In the simplest triame-bearing sponges, viz., the Tetillicla3, which are not much
more complex than the Placinid, the anatrimne at its earliest recognisable appearance
is an oxytylote, with a very feebly expressed tylus; the tylus increases in size, and a
of the
single cladus appears; and in the young sponge, while still within the body
parent,

this

single

cladus

acquires

a

considerable

size

before

the

remaining

cladi

appear.
The strength of the argument to be drawn froip this fact would be greater, were it
not for the possibility that it may be merely an adaptiv character, standing in relation
to the advanced stage of development reached by the young sponge before it quits the
is
body of the parent; and this seems the more likely as the body of parent sponge
invested with a strong fibrous and spicular cortex, through which the young sponge, which
may be as much as 175 mm. in diameter, must make its way to the exterior, in
The argument may be supposed to be
(vide p. 39).
further weakened by the fact that in the adult sponge all three cladi appear to develop
While the appearance of one cladus earlier than the rest may not
simultaneously.
be a matter of any special significance, the origin of the triene from an oxytylote
what

manner we know not

is

a very strong argument in favour of its rhabdal origin.
The protria3ne also
develops from an oxytylote, but all three actines appear simultaneously, even in the
young sponge; they are at first excessively minute, the merest spines, but subsequently
attain considerable size (vide p. 13, P1. V. figs. 10, 15).
Whatever doubt may be felt as to the value to be attached to the appearance of only a
single cladus in the young Tetilhid, the evidence in the case of Thenea, though of a different
nature, seems to admit of but little dispute; in very young examples of this sponge,
which do not develop within the parent, the anatriiene of the radical filaments commences

as an oxystrongyle, subsequently numerous small spines appear at the strongylate end,
and as these are absent from the adult spicules we may conclude that three of them by
over-development become the adult cladi, the rest being suppressed; in some instances the
strongyle presents in the young sponge only one or two strong spines, which are evidently
developing clad, And thus we have a variability in the number of the clacli of the early
form of triame, such as we might expect if it were, as we suppose, derived from a rhabdus
with an at first spined and subsequently cladose termination.
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In the Stelletticlie the trines, as in all trinose sponges, always both in the adult and
144, P1. XIII.
figs.
young sponge, give evidence of an early oxytylote stage (vide p.

16, 20).
The morphological argument appears scarcely less strong than the ontological; thus
the form of the rhabdome of the trine is in many cases, especially within the Tetillida,
It is frequently fusiform, and so closely resembles the
suggstive of a rhabdal origin.

associated oxeas, that with the cladome removed it cannot be distinguished from them.
The resemblance is enhanced by the anisoactinate character of the oxeas, the centrifugal

ctine of which is usually far shorter and therefore apparently stouter than the centripetal.
The fusiform anisoactinate oxea has every appearance of homology with the anisoactinate

fusiform rhabdome of the triene; the morphological centre of the oxea lies between the
two actines, and if the rhabdome of the trine is homologous with it, its morphological
centre likewise lies somewhere in the middle of its thickest part and not at the claaal

origin.
Another point in favour of the rhabdal origin of the triene may possibly be found in
the extension of the rhabdome beyond the cladal origin (vide p. 13, P1. V. figs. 8, 9). The
existence of the centrotrine and the amphitrüene also suggest a secondary rather than a
primary origin for the cladome.

Finally, the position of the nucleus of the scleroblast is a strong point in favour of
homologising the rhabdome of the triene with a rhabdus; thus it is situated in the case of
the Tetillid trine upon the rhabdome at or about the point where its diameter is greatest,
and it occupies a similar position in the associated oxeas, so that if we assume that the
nucleus corresponds in position with the actinal centre, the
homology of the rhabdome
with the rhabdus would be proved.
In the trienes of other Tetractinellida, not Teti1Jid,

the scieroblastic nucleus never occurs in the region of the cladal
from
origin but always
about one-third to one-fifth the length of the rhabdome distant from it.
The only fact
which I have come across at all opposed to the view here advocated is furnished by the
very young dichotrieues of Thenea and Stelletta, these sometimes present a rhabdoitte
winch is shorter than the cladi, and since m the adult
times
sponge the rhabdome is several

longer than the cladi, it follows that the scleroblastic nucleus may be shifted away from
the cladal origin with the growth of the rhabdome, and thus that its
adult
position in the
I have never seen the scleroblast of these young
spicule is a secondarily acquired one.
dichotrienes, and so can say nothing as to the position of its nucleus, but in the Tetilli
it is situated in the young trienes as far from the dada].
origin as in the adult.
Again certain general considerations may be adduced in favour of the rhabdal origin

of the triene; thus if we trust to the ontogenetic evidence furnished by the TetiUid
and. the Stellettid, we shall be led to
modified
suppose that the rhabdus first became
of
into an oxytylote. and subsequently spines,
instead
originated from the tylus, and if
these families we consider the Theneidi, we shall have to assume an oxystroflgyle as the
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first stage of transition instead of an oxytylote, not a great difference, and we shall also
admit that the number of spines may at first have been less definite in number than they
If this is the teaching of ontogeny we might
are now in the fully established trine.

expect to find it confirmed by the occasional occurrence of spicules persisting in the
intermediate stages of development, and these are not necessarily to be sought for in
of
closely related families, for if the evolution of spicular forms has been due to the action

evolved.
general causes, we should expect under similar circumstances to find similar forms
The existence of the intermediate forms which theory predicates is a matter of notoriety:
thus in the Desmacidine, which have probably descended from the same branch as the

Tetillicke, two closely related species have been described as possessing spicules which
differ from the strongyloxeas (Rhaphidotheca marshall-halli, Kent,' and Rhaphidotheca
affinis, Carter') forming the greater part of the skeleton, by the presence of a large tylus

in' place of the usually oxeate distal termination.
Again in the Suberites, which are
probably not very closely related to the Tetractinellida, two quite different species
(Prototelcia sollasi3 and Radiellc& schoenw.s 4) have been adduced as furnishing similar

evidence; in the latter of the two species the tylotoxea, which forms the chief radiating
spicular fibres of the sponge, occasionally becomes enlarged at its distal end into a large

tylus, of more or less irregular shape, but sometimes almost spherical and always rough
ened by an irregular and minute spination; in the first-named species a minute cortical
spicule is present, sometimes of a tylote form, sometimes with the distal tylus produced
The resemblance of this spicule to an
into an unascertained number of recurved spines.
anaträene is obvious, though the number of the cladi, for such the recurved spines may
fairly termed, does not appear to have attained that constancy which usually
distinguishes the trine; Dendy and Ridiley state that though they could not quite
be

In Acarnus
convince themselves yet they believe the number to vary from three to four.
innominc&tus, as Dendy and Ridley point out, a tyloclad exists with a cladome of four
cladi, and in Acarnus ternatus a similar spicule with three.
These instances, however,

only suggest the independent origin of cladose spicules in different groups of sponges, and
do not furnish us with persistent intermediate stages, as do the distally tylote rhabdi of
Esperia marshall-halli and Radiella sclioenus; to guard against misconception I may as
well add that I do not for a moment suppose that the spicules last alluded to stand in
any close genetic relation to the true triene, as it exists in the Tetractinellida, they also
are independently evolved forms, but persist in a stage through which we may assume
the trine to have passed.
In the succeeding chapter on the origin of spicular forms I
with a
shall attempt to show that a rhabdal
origin of the triene is not inconsistent
general theory of spicules.
'Ann. and Mag. Nat. HiS&, ser. 5, vol. i. pp. 4, 6, p1. XV.
2iourn. Roy. Micr. 8oc, vol. ii. p. 497, pl. xvii. figs. 1-34.
1Dendy and Ridley, Ann. and May. Nat. Hut., ser. 5, vol. xviii. p. 153, p1. V.
Sollas, op. cit., ser. 5, vol. ix. p. 163.
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of the rhabdome,
The calthrops may have been derived from a trine
by shortening
in some cases
or from a
microcalthrops by increased growth.
Possibly it has been
evolved in one way, in others in the other; thus in Tetilla merguiensis it probably
arises from the protriane by a reduction of the rhabdome; in Pachastrehla it has the
alliance of
appearance of an overgrown microcalthrops, but considering the close
Pachastrdlla with Pc8cillastra
trines and calthrops occur,
(No?-mania), in which both
the latter possibly derived from the former, this appearance may be misleading, and I
prefer to leave the question open.
In concluding this discussion I would point out the purely hypothetical nature of
the view which regards the trine as derived from the rhabdus, and there is a good
deal to be said for an opposite hypothesis which would derive the trine from the
microcalthrops; thus Pci1lastra may be in a direct line of descent with Placinastrella
both
(Placinastrella copiosa, Schuize), and in this sponge tthenes and calthrops,
not
apparently derived from microcalthrops, occur; and further, it is possible though
probable that the dichotrinc of Thenea may have been derived from the triophous
In that ease opposing evidence might he
microcalthrops of Placina trilopha, Schuize.
The
reconciled by attributing a different origin to the Tetillithe and the Theneithe.
spiraster in the latter family, however, would seem to preclude such a separation, if as
seem probable this spicule has originated from a sigmaspire.
If on the other hand we

could derive the sigmaspire from the spiraster, the probability of the descent of the
triene from the calthrops would be enhanced, indeed the simplicity which at once follows
the adoption of this view is so great that nothing but the stubbornness of the onto
logical data prevents me from adopting it.
The Lithistid desma, since in some families it commences as a microrabd and in
others as a microcalthrops, might be supposed to be of dual origin, and to this view I
felt forced when first studying this group; subsequent investigation has convinced me,

however, of the truth of Oscar Schmidt's observations, which
prove that a gradual
transition from the tetracrepid to the monocrepid desma occurs in
species of Macan
drewia.

The study of the transformations of the aster will help us to understand this,
for as already noticed we not unfrequently find it
and
passing into a microrabd,
we are led to suppose that the microcalthrops which serves as the crepis of the
tetracrepid clesma has undergone in the monocrepid desma a similar reduction; such
embryonal variation as this would seem to imply is not unknown in other groups
animals.

of

and
The transition is supposed to be from the tetracrepid to the
monocrepid desma
not in the reverse direction, because several considerations, which will be discussed later,
lead us to suppose that the Litbistids characterised by
the first
tetracrepid desmas were
evolved, from Choristida allied most closely to the Pachastrellid.
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in the Desmospongi.
Affiliation of the principalfonns of Spicules
Tetracrepid desmas

Calthrops

Monocrepid. desnias
Asters

Candelabras

Trines
Sterrasters

Microrabda
I

Microcalthrops

I
Asters

Rhabdi-Styles
Microcls

Chel

Spirasters

I
Centractinate sign=
Sigmas

Spires
Globules

Affiliation of the Spires.
Toxas

Toxaspires

Sigmas
Sigmaspires

Affiliation of the Asters.
Amphiaster
I

Sterraster

Microrabd
I

Sanidaster

Microrabd

I
I
__ Chiaster__ Anthaster

Oxyaster
Metrter

()

Amphiaster

Spiraster

Affiliation of the Trines.
Dichotrinee (Triohotriarnes)
P1agiotrines

Phyllotriienes

Orthotrines

Protrdenes

Anatrinee (Amphitrines?)
Oxytylotes

Dicotrines
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Should it eventually appear that the triEene has not descended from a rhabdus, then
the phylogeny of the scieres will be more consistently represented by the following
scheme:Globule
Sigmaspire
Spiraster
Metaster
Style

Dichotriue

Anatritene

Amphitrhene

Plesiaster

Rhadus
I
Microrabd

Trilohous
microcalthrops

Protiiiene
I
Calthrops

Candelabra

Euastor

I

Microcalthrops
In cases where forms mentioned in the preceding scheme do not appear in this, it
will be understood that no
change in the relations previously expressed is involved.

In attempting an explanation of the origin of the different forms of spicules in the
following section, I have taken as a basis for argument the first of the two schemes.

HYPOTHETICAL EXPLANATION OF THE FORMS OF SPICULES.
The regular geometrical forms which characterise so
strikingly the spicules of sponges
and other organisms have been often commented upon, but the
attempts to explain them
are few.'
Haeckel has attempted to connect the forms of calcareous
spicules with the

crystalline forms of calcite, but without success; since in the first place they cannot with
anything approaching universality be reduced to a rhombohedral type, and in the next
precisely the same forms are presented by other spicules not composed of crystalline
material, but of a colloid, either mineral, such as opal, or
This
organic, such as spongin.

not only proves that the forms of spicules are not determined
by the same causes as give
rise to crystals, but warns us against
attempting to account for them by their molecular
structure at all.
Again, not only are similar spicular forms presented by chemically different material,
but they occur in widely diverse groups of organisms.
Thus in the Foraminifera, though
the test usually has the form of a more or less continuous superficial shell,
at least
yet in
one instance (Rotalict spiculitestc&, Carter) a it consists of
separate calcareous spiuleS
The
which have the form of short, stout, fusiform, strongylate or tornote rhabcli
' This and the
greater part of the following explanation were written in 1885.
important theory of spicules.
Ann. and Mag. Nat. Md., ear. 4, voL xx. p1. xvi., 1877.

Schulze has since propounded an

REPORT ON THE TETRACTINELLIDA.

lxxv

Racliolaria also present spicular forms like those of Sponges, and there is also much in the
character of the reticulation of their test which is of interest in our present enquiry.
In the Echinodermata the forms of sponge spicules are frequently repeated, and not

merely of calcareous spicu]es but of siliceous ones as well; thus sigmas and sigmaspires
are far from uncommon, and the former are sometimes centrotylote, and sometimes
centractinate, the centractinate variety passing into a triod with curved or straight actines;

various forms of rhabdi, both smooth and spined, triods and dichotriocis, calthrops, pent
actine triaxons, and various irregular forms almost precisely similar to Lithistid desmas
are of common occurrence.'

In the Nudibranchiate Mollusca sigmas occur, which are some
times centractinate and then pass into triods, which again give rise to oxeas; asters,
Rhabdi and spherasters, amongst other spicules,
strongyles, and tylotes are also met with.
occur in the Tunicata; and some of the spicules of the Alcyonaria also are remarkably
similar to some forms of sponge spicules.

Since it is clear that spicules of similar form occur in very different groups of
organisms, and in both crystalline and colloidal material, it follows that an explanation of
these forms must be independent of special peculiarities of the organism and of the
crystalline or non-crystalline structure of the material; in the skeletal structures of the

higher animals it would appear that pressure and tension are chiefly concerned in deter
mining the particular form which each sclere or bone assumes, and were it possible to
connect the special forms of spicules with the action of these forces, an
explanation would
be reached which would fulfil the conditions with which we started, i.e., one
independent
of the nature of the material, and capable of
being applied to all the organisms in which
Such an explanation is, I am firmly convinced, not only
spicular forms are developed.
possible, but capable of being worked out in mathematical detail by any one who possesses
the requisite mathematical power, but as I cannot pretend to this I can
only hope in very
meagre outline to suggest the nature of the explanation which I believe to be the true
one.
The principle of this is that all spicular structures tend to
grow along lines of least
resistance; if we can determine the law or laws which govern the distribution of these,

we shall have furnished ourselves with the key which will unlock all the difficulties of the
problem; at present we cannot hope to do more than offer approximations, other investi
gators no doubt will succeed in correcting and perfecting them.
The simplest form of spicule is a minute
granule, generally more or less spherical; it
is an indifferent form, which we need not
stay to discuss; from it probably arises the
this
forms a spiral line around the exterior of a ecleroblast, having the form
sigmaspire,
of a spheroid, sometimes
prolate, but usually more or less oblate, especially when it lies
near an epithelial surface of the
sponge.
Finding a difficulty in explaining the origin of the sigmaspire on the lines laid down
1 0. Stewart, Trans. Linn.. Soc.
Lond., vol. xxv. pls. xlix., L Hjalmar Théel, ZooL Chail. Exp., Rolothurioidea,
part xiii., 1882. B. Semon, Mitth. a. d. Zool. Station Neapel, Bd. vii. pla. ix., x.
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on page lxxx for the trienes, I consulted my colleague Professor Fitzgerald, to whose
kindness I am indebted for the following paragraph :"If a spicule grow anywhere on the inside of any closed surface, and if it grow chiefly
in length, it will, as it becomes longer, press out against the surrounding surface and be
forced into a line which will be a geodetic or shortest distance line on the surface, i.e.,
the same line in which a stretched string outside the surface would lie.
Now in. a

sphere such a line would be a part of a plane circle, but in any ellipsoid it would not,
unless in very exceptional cases, be a plane curve at all, and in a prolate spheroid it
would approximate to a spiral line.
Hence when a substance deposits in long spicules
inside a surface, or when it deposits in a split, which its deposition elongates within
the thickness of a thin film-in either of these two cases it will form a geodetic.
A

geodetic has the following property, that the plane of any two consecutive elements
is perpendicular to the surface on which the
goedetic lies, and hence any tendency to
deposit in the angle between neighbouring elements would give rise to a ridge perpen
dicular to the surface.

If a growth be forcing its way within the thickness of a thin layer
and in so doing splits the layer, it would naturally follow a geodetic.
This is seen in the
case of a split of a uniform glass bail and of a glass tube, such as a thin test-tube.
In
the former case the split generally follows a great circle, and in the latter it takes a spiral
line, and these are geodetics on these two surfaces.
It is plain that the splitting will
naturally be perpendicular to the surface, for this is the thinnest direction in the surface,

and if we consider an element splitting into a consecutive element, it is obvious from
symmetry that the addition to the split will be in the plane of the first element, and of

the perpendicular to the surface, i.e., will be in continuation of the
plane of the first
element which is perpendicular to the surface, and so the split will follow a
geodetic, and
whatever is depositing in the split and forcing it to continue will deposit in a
geodetic."
The growth of the sigmaspire along a geodetic which Professor
Fitzgerald suggests
is in exact accordance with the facts of observation, and if it be difficult to admit the
existence of an actual split in the walls of the scleroblast, it will be probably found that
a tendency to split will serve our purpose quite as well.

If the difference in the diameters of the ellipsoid be not
very great the ordinary
sigmaspire will result, if the growth of the polar diameter is much in excess of the
equatorial a toxaspire, and eventually a spirula, will be produced, or the toxaspire may
pass into a curved oxea.
The cymba or chela presents a case in which the deposition of opal has occurred along
a meridian of a prolate scicroblast, and its ptera would appear to arise by a superficial
The
deposition of silica consequent on an arrest in the general growth of the scieroblast.
position of.the ptera is symmetrical, pointing to a symmetrical distribution of tensions in
the surface of the scicroblast, and the faix is situated in the
and
plane of the keel
median pteron, as it should be if these have formed along a geodetic.
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The growth of a scieroblast, either as a prolate or oblate ellipsoid, is determined by
tensions existing in the organism, thus the oblate spheroids in the Teti1lide are situated

with the equator near a free surface and with their equatorial plane parallel to it; here the
same surface tension which has given a pinacoid form to the epithelial cells has deter
mined the oblateness of the spheroid; on the other hand, the toxaspires, which suggest
a prolate form for the ellipsoid, occur only in the cortex in Ghroteila, the spires of the
choanosome in this sponge retaining the more usual sigmoid form.
The cortex in this
case exhibits the usual signs (tangentially directed fusiform cells) of
tangential growth,
which has in all probability led to an elongation of the scieroblast in its own direction.

The spiraster, which must next engage our attention, offers much that is suggestive
and much that is difficult of explanation.
The spines proceed only from the outer side
of the spire, and the inner side which partly surrounds the nucleus is smooth or devoid of
spines; this is in correspondence with the general behaviour of the nucleus, and suggests
that the region of deposition in the scieroblast is as we have supposed situated near the
surface; the production of spines, which may be regarded as due to radial tensions, at
first suggests a difficulty, which can only be met by hypothesis; we have to suppose that

the scieroblast, at first growing in such a manner as to produce an oblate spheroid, as we
should expect from its position near the epithelial surface, subsequently altered its rate
of growth in different directions so as to
enlarge in every direction at an approximately
uniform rate; the sigmaspire, thus becoming immersed in the scieroblast, would
grow
outwards in a radial direction, and if the tensions were uniform a radial lamella might
be

expected to result; that the tensions should be uniform, however, is exceedingly
unlikely, considering the general want of uniformity in nature, and thus instead of a
continuous lamella a discontinuous one, or in other words a series of spines, results.
We

have here supposed the scieroblast to continue to grow with a more or less spheroidal
surface as it certainly does in the sterraster, but it is possible that under the influence of
tensions in the organism it may itself assume a radiate form; at any rate the spines once
developed very soon betray the influence of such tensions, which lead to the trans
formation of this spicule first into the metaster, then into the plesiaster, and finally into
the aster.
Now it is a most important point, and one which we have already indicated,
that in the Theneidie, in which this transformation can be traced through each successive
stage, the passage from the spiral to the astral form is accompanied by an increase in size.

This association I believe to be in the nature of cause and effect; for as the increase in
size takes place the spicule is increasingly brought under the action of the tensions
existing in the organism as distinct from those of the cell itself, now these tensions in
a mass of collenchyma must always be symmetrically distributed about any given point,
and thus when the actines are definite in number we shall find them
symmetrically

disposed also; if two actines occur they should be directed along the same axis, and thus
the preponderance of monaxons among the diactinate forms of aster results; if three are
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present they should diverge from each other at three equal angles, or two at least should
be equal, hence the
the triac
preponderance of regular and sagittal microtriods amongst
tinose asters; if four actines are present then they should make angles of 900 with each
other or be directed as normals to the faces of a tetrahedron, and such we find to be the
case; if six are present they
to find
might be variously arranged, but we should expect
them frequently directed along three rectangular axes, as we so generally do.
In. certain

cases, as amongst more or less closely adjacent spherical flagellated chambers, the tensions
due to the presence of these spherical surfaces will be so directed as to distinctly favour
the calthrops form, and thus in Placina, which
possesses but little mesoderm, and in which

consequently the chambers are crowded together, the calthrops is the prevailing form of
microsciere.
The Flexactinellids do not fall within the province of this Report and
therefore will not be considered.

While the asters of the Theneithe clearly indicate the
supersession of the influence of intracellular tensions by those of tissues or of the organism,
there are asters in other families of which this cannot be said; thus the minute chiasters

of the Stellettithe, and other minute forms of both the Euastrosa and the Sterrastrosa, are

only slightly affected by extracellular tensions, but as these pass into larger varieties
the same influences are brought to bear as in the Theneid, and
large asters with
The aster which attains the largest
definitely directed actines as in that family result.
size of all microscieres is the sterraster; this commences in
many of the Geodiithe as a

perfectly spherical sciere, with an infinite number of equal and similar actines of hair
like fineness, obviously developed under the action of radial tensions in a
spheroidal
scieroblast, which persists and can be observed
up to the almost completed growth of
the sciere; the circum-nuclear
protoplasm is in this case inactive so far as the secretion
of silica is concerned, and thus the
position of the nucleus is always indicated by a
hilum.
The uniform growth of the sterraster
along an infinite number of radii is to
some extent perhaps connected with the abundant mesoderm which characterises the
sponges in which it is produced, and to the fact that it completes its growth within
the choanosome; but even in this spicule the influence of extracellular tensions is made
manifest, for it is only the smaller forms which are almost
perfectly spherical, in the
larger the sciere is invariably ellipsoidal.
Again in one group of the Sterrastrosa, the
Erylina, the influence of the extrinsic tensions produces still further changes in the
general form of the sciere, the actines in the equatorial plane being immensely over
developed compared with those in other directions, and thus a ]cnticular sterraster is
produced; a still further change in form arises by the disproportionate growth of the
actines along one of the equatorial axes, by which the lens becomes converted into a
somewhat fusiform lozenge, which thus resembles a rhabdus in
it
general form, while
retains the sterrastral structure.
That this transformation is connected with lines of
stress in the organism is suggested by the fact that the euasters axe
correspondingly
modified, most of them suffering a reduction in the number of the actines, by which
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While a rhabdal form is thus produced
they are converted into centrotylote microxeas.
in both sterraster and euaster, it is of interest to note in passing that the modification

is accomplished in two different ways,-in the euaster by the reduction in the number
of the actines, in the sterraster by a shortening in the length of those which in the
euaster would be suppressed.
The chief forms of microscieres have now been discussed, and the megascieres may
next engage our attention; these are clearly derivable from the microscieres by increased

growth, and that such has been their origin there can in my mind be no doubt.
We have already seen that as the microseleres increase in size they become increasingly
subject to the influence of strains in the organism, while the intracellular tensions become

less and less effectual, on passing to the still larger megascieres we should naturally expect
to find this tendency still more marked, as indeed we do; the tensions of the organism are
in this case paramount, and the intracellular tensions may for the future be disregarded.
The tensions existing in the sponge as a whole offer such a complicated problem for
study that we can only attempt to treat it in a most general way; it will, however, be
clear that the growth of the sponge leading to an increase in surface and thickness may
be regarded as taking place along radial lines and a superficial plane, the radial lines
will furnish one direction of least resistance, the
superficial plane others, the precise
distribution of which will be considered when we come to treat of the trines; for the
The
present we may simply regard them as transverse to the radial lines of growth.
mode of growth of the choanosomal folds will be influenced by the relations between the
increase of surface compared with the increase in thickness of the sponge, and thus some
of the folds will increase radially and others transversely, concrescence between the

longitudinal folds will give rise to radial tracts of mesoderm, between the transverse
folds to transverse tracts, and
along these tracts lines of least resistance will exist,
probably lines of tension; their existence is indicated by the fusiform elongation of the
collencytes when the tissue of the tracts, as is usually the case, consists of collenchyma.

The direction of tension along any tract will
probably undergo more or less change as it
is traced from point to point, but the spicules are as a rule so short compared with the
diameter of the sponge that in most cases, but not all, this may he disregarded, and the
tension may be assumed for all
If now
practical purposes to act along a straight line.
we take the case of the Tetillid in which the
megascieres are supposed to have been
derived from sigmaspires, and consider one of these
spicules to undergo a vast increase
of growth within the radial tracts of
collenchyma, it will evidently be exposed to the
action of a couple
acting at its ends, and we should expect it to be elongated into, a
rhabdal form lying with its axis in the line of tension, i.e., radially, and this is the
The
position which, as a matter of fact, the spicules of these tracts invariably assume.
transverse tension has next to be satisfied, and in the lower forms of the Tetillid
we
find oxeas scattered
transversely to the radial spicular fibres, which the radially directed
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In the higher forms of the family the radial
spicules by their accumulation produce.
In many
spicules alone are developed; for this I am not prepared with an explanation.
of the Ste1lettjth and the Geodiithe the same absence of transversely disposed spicules is
also a constant characteristic.
If instead of a sigmaspire we consider an aster situated in the interior of the sponge,
and enlarging by growth into a megasciere, the results will be but slightly different, in
some cases the radial tensions will lead to the overdevelopment of the two actines which

lie in the line of growth and the remainder will be suppressed, so that an oxea will
result; and in other cases some of the actines will be developed under the action of the
transverse tensions, or rather of tensions which are the resultants of the transverse and
radial tensions, the result of this might be the development of a triaxon spicule with six
actines, or of a calthrops; in some sponges the triaxon and in others the calthrops is

produced; in the Tetractinellida it is characteristically a calthrops, as on
priori grounds
Thus in this case there are not two sets of oxeas, developed
might have been expected.
one along lines of transverse, and the other along lines of radial strain, as in the Tetil1id,

but the different actines of the same spicule are some directed radially and some trans
versely, as in the Pachastrellid.
The

effect of the

tangential strains at the surface of the sponge may be best
considered by first studying the effects of a uniformly distributed strain on a thin
The fissures so produced are rectilinear and intersect
pellicle which yields by fissuring.
either at right angles, producing a rectangular system of cracks, or at angles of 600 or 1200,
producing a system of hexagons or equilateral triangles; the hexagons, since they present
the smallest perimeter in relation to the area, are the most likely to result.
Triradiate
fissures thus produced have given rise to the hexagonal form of basaltic columns.
The
rectangular cracks are common in the glaze of "crackled" pottery.
Though in the skin
of the sponge actual fissures are not produced yet the lines
along which they tend to be

produced are lines of least resistance, and if spicules or the actines of spicules tend as we
maintain to develop along such lines, we should expect to find them
symmetrically
so
as
to
form
arranged
rectangular, hexagonal, or triangular areas, and on the principle of

least action as already suggested, we should expect rather to find a
hexagonal system
than either of the others.
And this or the triangular system is actually that which is
most commonly met with in the dermal skeleton, not only in the Tetractinellida, but in
the simpler Calcisponges, in the horny Sponges, the Monaxonida, and outside the Sponges
altogether in the Radiolarian test (Haliomma, &c.), and in the spicules and skeletal
network of the Echiuodermata; the rectangular system occurs both in the Radiolaria

and the Echinodermata, and in the Hexactinellid Sponges.
The application of these conclusions to the interpretation of the forms of sponge
of
spicules is obvious; take the case of a rhabdus spicule growing under the influence
radial tensions within the interior of the sponge till it meets the skin; here it meets 81
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as in the oxytylotes
opposing surface, and in some cases becomes terminated by a tylus,
of Esperia inarshalli, and as was probably the case with the ancestral form of triene,
since these spicules although they commence to develop a tylus while situated in the

If not, we may suppose that
interior of the sponge do so possibly by precocity.
As
tangential strain in the interior of the sponge leads to a general terminal growth.
the tylus which we suppose to have formed immediately below the skin increases in size,
it grows along three lines of least resistance inclined to each other at angles of 120°, and
thus the trine results.
Again, take the case of a simple calcareous sponge: let a seleroblast be situated near
the surface of the sponge, as it must be in the Ascones; the surface tension will here also
lead to the growth of three actines inclined at angles of 120° to each other, and thus the
triradiate spicule so common in the calcareous sponges may have arisen.
Returning to the trine, the growth of the cladi may continue in a straight line, or

bifurcation may take place, and if it does the deuterocladi should, according to theory,
make angles of 120° with each other and with the protocladus, or if not, the angles
between the protocladus and each of its deuterocladi should be equal.
Observation here
supports theory, these conditions, one or other of them, being always fulfilled in the case
of the dichotrines.
Several matters of detail remain for discussion; in the first place the form of the
and
protrftenes in the Tetfflithe, and of the early forms of orthotrines in the Stellettid

other Tetractinellida, cannot be lightly passed over.
The last-named spicules at the time
they appear in the choanosome being practically protrines, are susceptible of the same
explanation as seems inevitable in the case of these spicules in the Tetilhid, i.e., we
must suppose that they were evolved under the actions of tensions which are the
resultants of the radial and tangential tensions; given that the cladi he in the direction
of the resultant, and it is possible to determine the ratio between the radial and
tangential forces which have determinçd their direction, for in a triangle of forces the

length of the sagitta will represent the magnitude of the radial tension, and half the
length of the chord that of the tangential tension; in a very young specimen of Crani
ella schmidtii, still enclosed within the body of the parent, I find by measurement that
the radial is to the tangential tension as three to two.
In the Tetillid
the protrine

retains its protrine form throughout life, but in the Stellettid
and Geodiida it subse
This change, in the case of young
quently passes into a plagio-, ortho-, or dicho-trine.
spicules developing in a fully grown sponge, takes place as they approach the outer
epithelial surface, towards which they travel as they grow, and the tangential direction of
the cladi is not fully assumed till they lie quite close beneath the skin or the floor of
an intercortical cavity, where we may fairly assume that the tangential tensions are
at a maximum.

This change in the direction of the clad
is frequently very marked,
especially in the case of the dichotrines, in which the protocladi may be directed like
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the cladi of a protriene, while the deuterocladi are almost invariably tangential in
position.

The anatrines present a difficulty which is not readily overcome: this is the
recurvature of the cladi.
In the very young spicule they are extended from the tylus
at right angles to the rhabdome, that is in an exactly tangential direction, but with

growth they begin to curve backwards till they may become almost parallel to the
rhabdome.
Hitherto we have not been careful to distinguish between a line of least

resistance due to direction of growth and one due to tension, for either would in most
cases serve our purpose
equally well, but they are evidently of different character, for
a line of growth is to be
represented by a vector, while a tension if represented
vectorially must be drawn as two equal and opposite vectors; it is possible that this

distinction may be of service to us here, for if the anatrhene be compared with the
other forms of this trine, it will be found that it is
generally, I think always,
distinguished by a longer and thinner rhabdome; this points to a relatively quicker

growth in a radial direction, and owing to this the cladome of the spicule will encounter
resistance as it is pushed forwards, if so the cladi, which from their
inception point
outwards at right angles to the rhabdome, will
grow in backwards, as this is the direction
of least resistance.

Of course, there are difficulties in the way of this
explanation, but
a complete theory of spicules is not evolved all at once.
One difficulty is involved in
the often excessive length of the rhabdome, a character we have
employed in our
explanation, for it might fairly be argued from the line of reasoning here followed that
this excessive length is itself a result of tension, and
just what we should expect from
the function of this spicule, which is
partly to resist the pull of currents on the sponge
when it lives anchored by these spicules in the ooze of the sea floor.
If therefore the rhabdome is
produced by a vis dfront acting at the cladal end, how
can a vis a tergo be called in to account for the backward
direction of the cladi?
As an
interesting example of the influence of tension on spicules, we may refer to
the appearance of accessory cladi, which now and then make
their appearance in trine
thus
beneath
the cortex of some sponges are found
spicules;
large, somewhat spherical,
cavities, which have already been alluded to as subcorticaJ
crypts, and it sometimes
that
happens
spicules passing by the sides of the crypts
develop a lateral spur, such
as is shown in P1. XLIII. fig. 19 at a.
This is clearly due to the tension exerted by
the membrane of the roof of the
crypt on the adjacent tissue, a tension which was not
sufficient

to divert

the

rhabdome

from its

course,

but

was sufficient to

elicit

an

accessory cladus, and this has just that direction it should have
according to theory.
A curious point of detail represented in the
figure just referred to may be noticed in
of
passing; it is the total disconnection of the axial fibre of the
accessory cladus and that
the rest of the spicule.
I have observed one or two other instances of this, but
they are
not common.
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ARRANGEMENT AND DISTRIBUTION OF THE SPICULES.
I. MICROSCLERES.
In Placina monolopha, simplest of the Tetractinellida, microscieres of two orders
of size present; the smaller are monolophous microcalthrops, and these are distributed
beneath the
immediately beneath the epithelial surface of the sponge, chiefly occurring

epithelium of the outer skin; the larger are microcalthrops, microtriods, and microxeas,
these are densely and uniformly distributed throughout the mesoderm, lying in
A similar
contact with the flagellated chambers, to which their actines are tangential.
distribution occurs in Epallax callocyathus (q. v., Appendix, p. 423, P1. X. fig. ii).

In Placina dilopha the lophose actines are obliquely directed outwards towards the
external surface of the sponge; in Placina trilopha the three lophose actines are directed
towards the outer surface, so that this spicule is orientated like a trichotrine, which it
closely resembles; in Thrombus cliallengeri the trichotrines are similarly directed when
they lie near the exterior of the sponge, but in the choanosome they are dispersed without
any approach to regularity.
In most of the Theneid

microscleres of three orders of size are present, the smallest,
spirasters or amphiasters, usually occur immediately beneath the epithelial surfaces, thus
occupying a similar position to the smallest microscieres in Placina (occasionally they
present forms suggestive of derivation from a lophose calthrops), those of intermediate
size, the metasters, have much the same position; the largest (plesiasters, euasters, or
microxeas) are however no longer related to the flagellated chambers, but rather to the
walls of the canals, to which their actines most frequently are tangential (P1. VII. fig. 2).
In the remaining groups a relation betwen the orientation of the microsclere and the
flagellated chambers is seldom to be traced.
With the differentiation of the sponge into ectosome and choanosome a differentiation

of the microscleres is usually associated; thus in the Tetillid, Chrotella macellata, ectosomal
are to be distinguished from choanosomal microscleres; in the Stellettid
and Geodliclie,
however, the chief distinction is into somal and choanosomal; the microscieres which lie

immediately beneath the epithelium of the cortex also occur throughout the choanosome,
hence they are somal; though they have so much the
appearance of distinguishing the
ectosome that by a slip (lapsus calami)
they may sometimes be referred to as ectosomal.
On the other hand, in the
large majority of the Euastrosa a special variety of microselere
is confined to the choanosome, and this will be termed choanosomal.
Sometimes in addition
a special form of niicrosclere occurs both in the cortex and choanosome, but is restricted

to the region
surrounding the subcortical crypts; these will be termed subcortical.
In the Sterrastrosa the characteristic sterraster is
present in addition to somal, choano
somal, and subeortical asters; it occurs in all
stages of development, scattered irregularly
in the choanosome, but when adult it
passes into the cortex, where it unites with its
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fellows by fibrillar fusiform cells to form a special layer-the sterrastral layer of the cortex.
Considering the large size of the sterraster and the important part it plays in contributing
to the skeleton of the sponge the sterraster
the megaseleres.
might claim to be classed among
II. MEGASOLERES.
Two types of skeleton may be distinguished in the Tetractineffida, the radiate and
the irregular.
The irregular is met with in Placinastrella copiosa, F. E. S., the genus
Pcvcillastra and its allies, in the Pachastrellid, and the Lithistida; but in all cases,

trines, when present, lie near the surface of the sponge orientated as in the radiate type,
i.e., with the cladome tangential to the surface and the rhabdome directed radially inwards;
this is the nearest approach to regularity found in this group.
In the choanosorne of the
Paehastreffid

and Placinastrella the calthrops are scattered without order, though some
times the actines tend to lie tangentially to the walls of the canals; in some
species of
Pachastrel1id

long slender rhabdli are present, and these often run in fibre-like tracts, which
near the surface of the
sponge are directed at right angles to it; one actine of a calthrops
also may frequently be observed directed in
parallelism with the rhabdi of such fibres.
In Pcillastra, groups of oxeas arranged in parallelism and calthrops with one actine

parallel to the oxeas form the greater part of the skeleton; the spicule "drift" takes two
chief directions, one more or less parallel to the chief direction of
growth, lying in a plane
parallel to the face of the plate-like sponge and running more or less parallel to its lateral
margins, and the other transverse to this, directed at right angles to the face of the wall.
In the Lithistida the general arrangement of the
spicules recalls that of the
Pachastreffid, but the calthrops of the Pachastrellithe is replaced
by its representative,
the desma, and by the union of desmas a more or less
rigid network results.
The radiate type is that which prevails in the Choristida: it occurs
throughout the
Teti11id

and the genus Thenea, and in most of the Euastrosa and Sterrastrosa.
In young
sponges of this type the spicules lie in radial sheaves between the incurrent invagina
tions ofthe choanosome; the rhabdomes of the trines extend from centre to circumference,
as do the associated rhabdi, and the cladomes of the trines extend
immediately beneath
the external epithelium.
As

growth proceeds the spicules increase in length, but not rapidly enough to
keep pace with the tracts of tissue in which they lie; fresh spicules therefore make
their appearance at the centrifugal ends of those first formed, and thus the spicule sheaf
becomes elongated into a spicular fibre; when the fibre remains short compared with the
In the
length of the spicules it will still be occasionally referred to a spicule sheaf.
Tetillid the radial sheaves or fibres are in some species crossed more or less transv&801Y
by loosely scattered oxeas.
By the projection of the radial spicules beyond the surface of the sponge a general
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hispidation may result, the hispidating spicules may or may not differ from those which
are confined to the interior of the
sponge, the latter will be spoken of as "somal"
spicules when they are common to the whole sponge body, the former may be
distinguished as hispidating spicules, a term commonly employed by Carter.
Over special areas the hispidation may become more pronounced, and to these areas
it may be restricted; thus arise rooting spicules and fibres, basal
fringes, fringes of the

oscular margin, of the vestibules, and so forth.
Radical Spicules.-The sponge may be seated
immediately on the surface of the sea
floor, and the rooting (radical) spicules descend
directly into the underlying ooze, either
separately or as continuations of the somal spicular fibres; they terminate either freely
and separately (Fig. XIII., a), or in a densely tangled and matted accumulation, which
serves as a basis of support and in size rivals the sponge itself
(Fig. XIII., b).
On the other hand the sponge may be
supported some distance above the ooze by
the radical fibres which form slender
pillars supporting the sponge above, and below

I

Fio. XIII.-Modes of attachment of Sponges to the sea-bottom, a, Te¬illa euploca;nus, rooted by a mesh of apicules in the
ooze; b, Cinachyra barbata, seated on a basal mass of tangled spicules; c, Thenea wyviiUi, supported by stems of
radical spicules terminating in a basal mass like that of b; d, Tetilla casida, supported by a parachute-like arrangement
of radical spicules.
terminating as in the last-mentioned instance by splaying out and matting together into
an almost solid tangle (Fig. XIII.,
c) (Thenea wyvilli, p. 74).
In one instance (Tetilla casula, Carter) the
margin of the flat base of a hemispherical

sponge is produced into a dense rigid fringe of radical spicules which extend outwards
and downwards, giving a parachute-like form and
support to the sponge (Fig. XIII., d).
Cloacal Spicules.-The oscular
margin is frequently produced into a thin tube, the
walls of which are traversed
longitudinally by spicules arranged palisade fashion in a

In two species among the
spicule fringe or tube (Tetilla, Cinachyra, Thenea).
Stellettid
the oscular margin is produced into a remarkable cloaca.l tube provided
with a special skeleton, an account of which will be found under the description of
Tribrachivj,n schmidgii (p.
In some of the
154), and Disynnga di8similis (p. 161).
Stellettid
(Pilochrota), minute oxea occur fringing the oscular margin in the same
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plane as that of the aperture, in these instances the oscular membrane is also extended in
the plane of the oscule.
In Myriastrct, another of the Stel1ettid, the openings of the
excurrent canals within the cloaca are sometimes hispidated by small oxeas (p. 117).

Spicules of the Incurrent Openings.-The margins of the pores, whether occurring on
the outer surface of the sponge or in special vestibular recesses (Cinachyra) are in the
Tetilhiclie frequently hispidated by trichodal spicules, usually protrienes; the excurrent

pores in the cloacas of Cinachyra are similarly hispidated.
In the genus Thenea the margins of the equatorial poriferous recesses are fringed with
long spicules, which project outwards and downwards where they fringe the upper margin,
and upwards and outwards from the lower
margin; when the recesses are circumscribed,

forming several oval areas, the spicular fringe becomes a tube; occasionally the upper
fringe is united to the lower by a strong thread of fibrous tissue.
Modifications of the Radiate Type.-In some sponges, chiefly the Tetillicke, the radial

fibres are spirally twisted about one diameter of the sponge, usually the vertical; there is
no constancy in the direction of the twist, the spiral being as often left as right handed
This modification may be explained as resulting from a difference in the
(vide p. 25).
rate of growth of the choanosome or spicular tracts and the cortex.
to be spiral curves of pressure.

They would appear

Many sponges which possess a radiately arranged skeleton when young lose all traces
of it or any other arrangement when they attain to larger growth; this is the case with
Pachymatisma and probably with most sponges which are closely related to species

with a radiate skeleton, but which are without it themselves; as instances
may be cited
C'aminus, Erylus, and many others.
Cortical Spicules.-With the differentiation of the cortex there arises the
possibility
of a further differentiation of spicules; in the Tetillid
cortical spicules occur in most
corticate genera, in Craniella they are confined to the inner and fibrous
layer of the
cortex, which they traverse not quite radially but with an inclination a little on each side
of a true radial; in Cinachyra they are more nearly radial in direction, but occur chiefly
in the outer three-quarters of the cortex, which, however, is fibrous
throughout; in

Chrotella they lie chiefly tangentially in the cortex, but without
any precise arrange
ment.
In none of the remaining Choristida do cortical
a
megascieres play so important
small cortical
part as in the Tetillid, occasionally in the Stellettida and the Geothid
oxeas are present hispidating the outer surface of the
sponge, though without contri
In the Geodiid, however,
buting largely to its support as they do in the Tetillid.
hispidating cortical spicules may sometimes be observed, which though of apparently
slight importance in the economy of the sponge itself, are of great interest owing to the
resemblance which they bear to certain small cladoxeas described by Ridley and Dendy
as hispidating the cortex of a Suberite (Proteleia sollasi) 1 these are very minute
1Rhlley and Dendy, Ann. and Mag. Nat. Hut., aer. 5, vol. xviii. p. 152, p1. v.
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anatrienes which arise within the cortex and proceed from it for a short distance beyond
the surface precisely after the manner of the cladoxeas in Proteleia.

Methods of Attachrnent.-Some of the Tetractinellida are without attachment or free,
but the greater number are in some way or other attached to the sea-floor; in many

cases the sponge is incrusting (Placinct, Astropeplus), in others it rises from an in
crusting base (Pcecillastrc&, many Lithistids), in some it is attached by strong fibrous bands
produced by an outgrowth from the cortex (Pilochrota), and even in the case of sponges
which are practically free, similar processes are present and attach to the sponge numerous
small stones and other foreign bodies.
In most deep-sea Sponges the attachment is by
means of radical spicules, variously adapted to this purpose as already described (Fig. XIII.).
Some species are excavating (Piloc/trota? lactcc&, Carter), and some are parasitic (an
undescribed species of Geodia which occupies the oscular tubes of a species of Ectyon).'
Migration) Protrusion, and Extrusion of Spicules.-Observations on various sponges

(e.g., Tetilla granclis, p. 12; Anthastra conimunis, p. 144) show that the young triene
spicules originate within the choanosome at some little distance from the cortex, from

which the claclome is the more remote as. it is less advanced in growth.
The cladome of
the fully grown trine on the other hand lies as a rule either within the cortex or beneath
the floor of the subcortical crypts.
Thus with the growth of the spicule, the cladome is
carried from the interior towards the exterior of the sponge.
This is no doubt partly
due to the fact that the growth of the rhabdome is chiefly in the long direction; and the
absence of trienes from all parts of the spicular fibres except their distal terminations
may be explained as resulting from the close connection into which the cladome is
brought with the cortex, so that the latter in its growth carries the former along with it.
It is, however, possible that in addition to the movement of the spicule by growth,
another takes place by which it is gradually but bodily translated from the interior
towards the exterior of the sponge; and only by some such process does it appear
possible to explain the presence of sterrasters within the choanosome of the Sterrastrosa

in all stages of development, while in the cortex none but those fully adult are met with.
Supposing this outward migration to occur, its continuance would lead to the pro
trusion of the distal end of the spicules, and thus the occurrence of hispidating rhabdi
and trines is to be explained.

With a further progress outwards the
hispidating spicules would at length lose all
connection with the
sponge and fall out as deciduous spicules.
Since there is nothing to
distinguish the deciduous spicules of a living sponge from
those left behind by a dead one, it is not
hitherto been
surprising that this process has
overlooked and indeed unsuspected; there are cases, however, in which, while the

organic connection of the spicules with the sponge is dissolved, yet a more or less close
association persists; thus in Chrotella macellata (p. 20) the toxaspires, which become
1 Sollaa, Ann. and
Mag. Nat. H4t., ear. 6, vol. v. p. 408.
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more crowded together towards the outer epithelium, are found immediately outside it
embedded in foreign matter which encrusts the surface; in Calthropelia simplex a small
the spicules of a small sponge,
spheraster occurs, and this is found scattered amongst
Astropeplus puicher (p. 453), which incrusts it.

In Cinachyra barbata again the radical anatrienes are extruded in such profusion
that they remain entangled together, forming a dense basal mass which serves as a
conclusive proof, how
support; a similar case is met with in Thenea u'yvillii; the most
ever, is furnished by Synops neptuni (p. 227), a sponge richly traversed by epochets,
most of which are completely filled-" stuffed" would best express it-with deciduous

spicules evidently derived from the sponge itself; this will appear from the fact, first,
that they are all of the same shape and dimensions as those constituting the skeleton
of the sponge, no admixture occurring either of foreign spicules or of the sedimentary

detritus of the sea floor; and next, because there is no conceivable way by which these
spicules could have been introduced into the epochets, except by extrusion from the

The sponge is as much as 40 cm. high, and no one would think of
sponge itself.
invoking currents to introduce a pure gathering of spicules from the sea floor into
labyrinthine cavities 30 to 40 cm. above it.
General evidence might very well have led us to conclude that an extrication of
spicules from the living sponge really occurs, but nothing less than direct observation of
the actual process could have furnished such conclusive proof as that afforded by the pre
ceding instance, and even direct observation, unless long continued, would not have given
us so clear an idea of the surprisingly large quantity of spicules which are thus cast out.

That this process must have an important bearing on the
question of the origin of
flints is obvious, and some remarks under this head will be found on
p. 280.

Source of the Silica in Flints.-Since sponges have furnished some, and indeed no
inconsiderable portion of the silica of flints, it becomes of interest to determine in a few

instances the quantity of silica present in a sponge as
compared with its total bulk, and
hence if possible to frame an estimate of the time that would be required for the forma
tion of a bed of flints.
The first step is to determine the total bulk of the sponge,
including all contained
cavities; various methods were devised to accomplish this, all
con
giving more or less
cordant results, but the following was found to be the simplest and least inaccurate :-A
spirit specimen was transferred from alcohol to distilled water which was repeatedly
It was then totally immersed by means
changed till all traces of alcohol were removed.
of a wire cage in well-boiled water contained in a
and
weighing bottle, and the bottle
its contents were
weighed; the sponge was then removed in its wire cage, the cage
returned to the bottle, and a second weighing gave by difference the
weight of the sponge
together with that of the water which filled its interstices and coated its surface; in the

case of densely hirsute
sponges, the results would from capillarity have been too high,
such sponges were therefore somewhat differently treated; after removal from a beaker of
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distilled water they were touched for an instant with a piece of blotting paper, introduced
into a dry weighing bottle, and their weight obtained direct.

The sponge was next dried in the water oven and again weighed.
The specific
gravity of the dried sponge being taken as two-and this a very close approximation
one-half of the weight of the dried sponge was deducted from the first weighing, and the
remainder represents the weight of a volume of water equal to that of the total volume

of the sponge.
To determine the quantity of contained silica, the sponge was next boiled in strong
nitric acid till all traces of organic matter were destroyed, and the spicules remaining
were separated by filtration; after well washing they were transferred to a platinum
crucible,

and

the

ashes of

the

ignited filter-paper added; to eliminate water in
combination they were then ignited, at first over a Bunsen, and finally with a Herapath.
The weight of the ignited spicules gave the weight of silica present in the sponge.

Having obtained the weight of silica present in a given sponge of known volume, we
proceed as follows :-The specific gravity of flint varies from 2.5 to 2 6; taking the higher
number, if we multiply by it the number representing the volume of the sponge, we
shall obtain the weight of a flint of equal size, and can then directly compare the
quantity of silica furnished by the sponge to that which would be required for the
formation of a flint equal to it in size; an example will make this clear.
Sponge taken-Anthastra pynforniis, Sollas.
Weight of the sponge full of water, 19203 grammes.
Weight of the sponge when dried, 0188 gramme.
19203-(0788±2)=15263 grammes,
which is the weight of a volume of water equal to that of the sponge.
This multiplied
by 26, the specific gravity of flint, gives 396838 grammes, the weight of a volume of
flint equal to that of the sponge.
The weight of the ignited spicules is 06658 gramme;
and

O6658±396838= 1617 per cent.
From this it appears that the specimen of Anthastra pyrifor'nvis examined contained
1617 per cent. of the quantity of silica required to convert it into solid flint.
Expressed
as a common fraction this is about
*th, so that it wouldrequire six equal and similar

sponges to furnish sufficient silica for the conversion of one of them into flint.
In making use of the material at
my disposal, I selected such sponges as possess
spicules resembling those found associated with the flints of the Chalk, and in the
following table the quantity of silica they were found to contain is expressed, a in the
example just given, as a percentage of that required for the complete conversion of the
sponge into flint.
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Table showing the percentage of silica present in various species of sponges, the
weight of a volume of flint equal to that of the sponge being taken as 100
.
Tethya maza, Solenka, .
barbata,
Sollas,
.
Cinacliyra
Anthatra cornmuni9, Sousa,
.
SoUsa,
.
,,
pyriform28,
Pacha8treila abyssi, 0. Schmidt,
.
Cydoniurn liirsUtu8, SoUsa,
11
Sollas,
pachydermata,
Azorica pfeiffert.e, Carter,
.
CorallisteB mason, Bowerbank, .
Vetulina 8talactte8, 0. Schmidt,.
Theonella swinhoei, Gray,
.

.
.
.
.
.
.
.
.
.
.
.

7.4
55
505
1677
39
175
9.9
644
14-6
25
134

(mean of 3 determinations).
(mean of 3 determinations).

(taken from a skeleton).
(taken from a skeleton).

The mean of these results is 12,22 per cent.
Since 100--- 122
818, we may say that it would,

on an average, require 818

sponges to produce a flint of the size of one of them.
It is now possible to form a rough estimate of the time required t& form the material
of a bed of flints.
The experiments initiated by 0. Schmidt, and carefully carried out, first in the
Adriatic and afterwards in the Gulf of Florida, agree in
showing that it takes from five
to seven years (say an average of six years) for a
bath-sponge to grow from a cutting

about one cubic inch in size into a saleable sponge.
Now the size of this is not very
different from that of an average-sized flint nodule; and
assuming that the rate of
growth of siliceous sponges is not very different from that of bath-sponges, we arrive at
the following result:-It requires six years for the growth of a
sponge equal in size to
a flint nodule, and 8,18 sponges to secrete the silica of such a flint;
supposing therefore
these sponges to grow one after another end on it will take 818 x 6=49
49,08 years
to grow sufficient silica for the formation of an
average-sized flint nodule, and it would
No one, I
require no longer time for the formation of a whole bed of such flints.
imagine, would have supposed without these data that the material for a bed of flints
could have accumulated within an interval which is
considerably less than a man's
average lifetime.
It is very probably true that the rate of growth of
bath-sponges and siliceous sponges
is not the same, but a number of considerations combine to show that if the siliceous

grow less rapidly than the others, yet this may be compensated for in other ways; chief
amongst which we must regard the constant elimination of spicules from the living
sponge already alluded to; furthermore, the silica contributed by the swarms of young
sponges set free every breeding season, most of which probably perish before reaching
maturity, may count for something.
Although the preceding observations prove the adequacy of sponges to furnish the
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silica of flint nodules, it by no means follows that other kinds of organisms have not
assisted.
Schuize notices the comparatively rich development of Hexactindllid Sponges

in association with Diatomaceous ooze, and I have observed something similar in the case
of the Tetractinellida.
If the contribution of these organisms and of Radiolaria be taken

into account, the time required for the formation of the material of a bed of flints may be
still further shortened.
4. ONTOGENY.

In
Remarkably few instances of early developmental stages have been met with.
Graniella sclimicltii (?) (p. 39, P1. XLII. figs. 20, 21) and Oranielict simillima (p. 33,
P1. II. figs. 18, 19; P1. XL. fig. 5) p1anul
and young sponges were observed within the
parent.
Very young sponges, evidently having only just completed their embryological

development, were observed in the case of Thenea schinicltii (p. 69, P1. VIII. fig. 22)
and Stelletta phrissens (p. 152, P1. XVL figs. 15-20).
In sponges not in the Challenger
collection I have observed similar very young sponges in the case of Drag7nastra

normani and Geodia barrettii; the young examples of the latter furnish valuable evidence
bearing on the mode of development of the cortex; this will be found recorded in the
revision of the family Geodiid.
furnished by the Lithistida.

Unfortunately no examples of young sponges were

External Gemmation.-The only Tetractinellid genus in which external buds have
been observed is Thenea; Vosmaer was the first to describe them in the case of Thenea
muricata,' they also occur in Thenea schmidtii (p. 69, P1. VIII. fig. 21).
So long as
the buds remain attached to the parent they do not present any structure by which
their true nature can be recognised, and this, therefore, at present is a matter of

inference, resting partly on analogy with the structure of the similar buds of Tethya.
As the external buds of Tcthya are not further generally alluded to in the Appendix on
the Monaxonida a few words must be devoted to them here.
They were first discovered
2 in the same
by Mr. T. H. Stewart, and described by Bowerbank in Tetliya lyncuriurn
sponge they were subsequently investigated by DezsO,8 and in an allied species, Tethya
maza (p. 440), by Selenka ; in another also closely allied species, Tethya seychellensis,
similar buds have been described by
they are described by Perceval Wright ;

In the Challenger collection they were
Merejkowsky in the Suberite, Rinakia a.rctica.°
met with in a new species, Tethya japonica (p. 430, P1. XLIV. figs. 11-13), as well as
in Tethya seychellensis (p. 427, P1. XLIV. fig. 1), in neither of these instances was any
1 Bijdragen tot de Dierkunde, voL xu. p. 6,1885.
Mon. Brit. Zpong., voL i. P. 149, 1864.
$ Arclvivf. mikrosk. Anat., Bd. xvi. p. 626, p.
1879.
Zeitschr. /. wiu. Zool., Bd. TTXi11" 1879.
Tran& Roy. friel& Acad., vol. xxviii., Science, No. 2,1881.
0 Mom. Acad. Imp. d. &i. St. Petereb., aer. 7, tom. xxvi No. ?7, p. 5, 1878.
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difference observed between the structure of the bud and that of the cortex of the parent
sponge; fig. 14, P1. XLIV. represents a part of the tissue of one of the gemmules, and it
would serve equally well for the outer part of the adult cortex.
It is evident that there
is room for fresh investigation of this subject.
In a specimen of Tethya lyncurium,

which I obtained at Roscoff, the young gemme still within the cortex of the parent were
well displayed in thin slices of gold-chloride preparations, their position within the
cortex is indicated in fig. 15, P1. XLIII., and one of them more highly magnified by
fig. 16 of the same plate.

5.

CLASSIFICATION.

POSITION OF THE SPONGES IN THE ANIMAL KINGDOM.
Before proceeding to classify the contents of the Tetractinellida, we must decide on
its systematic value; this involves a decision on the value of the group Spongie, and
in order to arrive at this, the closely connected question of the systematic position of the
Sponges must be discussed.

On this question there is profound disagreement of opinion among spongologists, as
will appear from the following summary account.
The Sponges are or have been regarded as
PROTOZOA-By Carter, Kent, and the late James Clark.'
Occupying a position intermediate to PROTOZOA and METAZOA-By Baifour.
An independent phylum-By Bütschli and Sollas
(PARAZOA, Sollas).
METAZOA; within this group regarded as

An independent phylum or special division-By Baifour, Sollas, Heider.
CCELENTERA.-By Leuckart, Haeckel, Marshall, Poléjaeff, Schulze, von Lendenfeld,
Ganin.

Of those who hold this view, Schulze, Poléjaeff, and Lendenfeld
regard the Sponges as having branched off from the rest of the Clentera
at a very early stage.
Marshall (as at one time Anton Dohrn) regards them
as degenerate Ccelentera, which,
according to Marshall, at one time possessed
tentacles, nematocysts, and mesenteric pouches.

That the Sponges cannot be regarded as Protozoa seems to have become a settled
The same can hardly be said
opinion, with which all the known facts are in agreement.

of the view which regards them as degenerate Ccelentera, and which rests chiefly on the
radiate symmetry presented by the canal-system in two or three
it can be
species; till
shown that this symmetry in those cases in which it is
definitely expressed is a primitive
and not a

secondarily acquired character, it cannot be credited with any special
As to its being primitive, all the facts so far as they are known to me are
significance.
definitely opposed to such a view.
I Amer. hum Soi. and Arts, ser. 2, vol. xviii.
p. 320,1866.
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If the Sponges are to be classed with the Metazoa (as so many spongologists apper
to think they should) the question arises as to whether they should be included with the
Clentera, as a class (Ganin), subtribe (Poléjaeff, or phylum (von Lendenfeld), or

whether they should form a group independent of the Owlentera? Vosmaer argues in
favour of the latter alternative, as I did myself, and on the same grounds as Vosmaer, in
1876,1 when I represented the relations of the two groups thus:The Gastrula attaches
itself by
The oral pole
SPoNGI.

The aira1 pole
OELENTERA.

If to this character we add the presence of choanocytal cells, the role played by the
mesoderm, and the invagination of the flagellated cells in the amphiblastula of the

Calcarea (inversion of the germinal layers?), it would appear that quite enough
distinctions exist, and of quite sufficient importance, to justify us in assigning the
Sponges to a place outside the Ocelentera.

We next approach the question whether the Sponges are to be included in the
Metazoa or distinguished as a special subkingdom (Parazoa). Lendenfeld has an easy
method of solving this problem : all animals are divided into Protozoa and Metazoa, the
Sponges are not Protozoa, therefore they must be Metazoa; similarly the Metazoa are
divided into Ccelomata and Ocelcutera, the Sponges are not Cce]omata and must therefore
be Ccelentera; it is owing to the fact that this has been overlooked, more especially that
the subdivision of the Metazoa has not been fully appreciated, that Bütschli and others
have fallen into error. Now that Lendenfeld has pointed it out nothing can be clearer,

and no one, as he remarks, "will raise any objection to the statement" "that the
Sponges are evidently Metazoa and no doubt Ccelentera." Although perhaps after such
a fundamental oversight Bütschli and I (for I err in good company) might be excused
from discussing this subject further, I shall now proceed to show on what grounds I
still maintain the existence of a separate subkingdom Parazoa.
In the first place the
Sponges are distinguished by the constant possession of collared flagellate cells; these
never fail, for no Sponge, notwithstanding the vast number which have been exhaustively
studied, is known in which they become replaced by ciliated cells, like those which
occur in the Ocelentera and Turbellaria.
On the other hand no animal, not a Protozoon,
and in particular no Ccelenterate nor Turbellarian, is known in which similar collared
flagellate cells appear.
1 This was soon after Carter's
discovery that the larva of Halichondria simulans attaches itself by the "posterior"
Ann..
and
extremity (Carter,
Mag. Nat. Hut., ser. 4, vol. xiv. p. 14, 1874). My view was printed in a Syllabus of
Lectures on Biology, of which about 150 copies were distributed; although not published at this time the same view
was alluded to later in an Article on Spongi, Cassell's Natural History, p. 325, 1883.

XC1V

THE VOYAGE OF H.M.S. CHALLENGER.

In the next place the researches of Barrois, Kent, and Heider make it clear that the
characteristic choanocytes appear in the larval Sponge at an early stage of development
In no larval forms of the Ccelentera or Turbellaria have similar cells
(in the blastula).
been observed.

Further, while the Sponges are distinguished by the presence of choanocytes, the
Cclentera are equally distinguished by the possession of cells bearing nematocysts; I
do not know whether any Oclenterate has yet been described in which nematocysts are
not present; it is true that these structures are also present in the Turbellaria, but that
only points to a common ancestry for this group and the Ccelentera.
If we derive the Sponges and Ocelentera from a common Metazoic ancestor, the
simplest hypothesis will lead us to regard this as possessing both choanocytes and
nematocysts; as the two groups diverged, one might be supposed to lose the choanocytal

character and the other the nematocysts.
I do not deny that this is possible, but it
seems to me that a simple and wider reaching explanation may be found.
It is generally admitted that it is to the Infusoria that we must look for the origin
of the Metazoa; if now we turn to this we find already existing collared flagellate
individuals having a remarkable similitude to the choanocytes of the Sponge, and ciliated
individuals possessing nematocysts and resembling the ciliated nematocyst-bearing cells
of the Ocelentera and Turbellaria.

The genera in which trichocysts or nematocysts
have been observed are Epistylis and Bursarict among the Ciiata, Polycricos among the
Di.noflagellata, and in the Microsporidian division of the Sporozoa. The Choanoflagellata

do

not

The genera just mentioned as possessing nematocysts are so
possess them.
related that there is no reason for supposing that the nematocysts have independently
originated.
The conclusion to which
their

origin

in

so

far

the Choanoflagellata,

I

am led is, therefore, that the Sponges have
and the Ocelentera in Ciliata furnished with

nematocysts.
It may, of course, be suggested that if the Ohoanoflagellata have arisen from the
Ciliata, then both Sponges and Ccelentera might have been produced somewhere about the
point of transition, and it is quite conceivable that this might have been a point at which
some large ciliate cell remained attached or in continuity with choanoflagellate cells to
which it gave rise, and in this way we might attempt to explain the early distinction
of the choanoflagellate cells from the large granular cells in the amphiblastula of the
It will be found on consideration, however, that this view
Calcarea (Megamastictora).
presents serious difficulties.
For the purposes of this Report the Sponges will be regarded as the only phylum of
the separate subkingdom Parazoa-
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FARAZOA.

in part, consists of
Heterocytal organisms in which the endoderm, in whole or
choanocytes.
Phylum SPONGIA?.
Parazoa possessing a paragastric cavity, which communicates with the surrounding
medium by means of pores.

SUBDIVISION OF THE PHYLUM INTO CLASSES.
The subdivision of the phylum which commends itself as the most natural is into
two classes, the one containing the Sponges that are provided with calcareous spicules
This broad distinction was first made by Gray,' who
and the other those that are not.

named the two groups Porifera calcarea and Porifera silicea; Vosmaer2 was the first to
recognise.the justness of this arrangement, but rightly objecting that the term "Siicea"
is misleading, and recognising the difficulty of finding any positive character by which
the class could be known, proposed to substitute for it "Non-calcarea"; Poléjaeff,3 in his
luminous Report on the Challenger Calcarea, recognises the independence of the a1carea
as a class opposed to all other Sponges, but does not attempt to find a name for the
latter.
I have proposed' to name the non-calcareous Sponges Plethospongia, a term
which is not open to the objection of disjointedness, but which does not express any
definite meaning.
The difficulty of finding a term which shall, in an epigram of a
single word, designate the group, arises from the fact that, while the Plethospongia are
an eminently natural class, yet the characters by which they are united together are
not common to all the members, but change from family to family, so that their union
is a linked one, and while the families at opposite ends of the chain appear to differ

toto cwlo, they are united together by a continuous series of intermediate forms.
It is
possible that this difficulty arises from the fact that in the consideration of the Pletho
spongia the skeletal structures have been too exclusively regarded, and our knowledge
of the soft parts is not yet extensive enough to enable us, with anything like confidence,
to make use of their characters in classification; yet there is one distinction which

obtains at least very generally, if not universally, between the calcareous and non1 Gray, Proc. Zool. Soc.
Lon4., p. 502, 1887.
2 Vosinaer,
Report on the Sponges dredged by the "Willem Barents" in 1878 and 1879, Nüd. Arch. f. Zool., Supp].
Bd. i., 1882.
Poléjaeff, Report on the Calcarea, Zool. ChalL Exp., 1883, part xxiv. p. 22.
Sollns, Sci. Proc. Roy. Dubi. Soc., vol. v., N.S., p. 112, 1888; an abstract of this note appeared in 1885,
Ann. and Mag. Nat. Hit., ser. 5, vol. xvi. p. 395.
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calcareous Sponges, and that as regards the most distinctively sponge-cells they possess,
For, as Haeckel has shown, these are comparatively large in the
viz., the choanocytes.

to use this
P.1ethospongi; I have proposed, therefore,
character, which is more fundamental than that derived from the spicules, as a means
of classification, naming those Sponges which are provided with comparatively large
choanocytes Megamastictora (p.aoT&'Krwp, 6, the scourger, a fanciful term for a
Calcarea and

small in the

flagellated cell or choanocyte), and those with comparatively small choanocytes Micro
mastictora.1
The Megamastictora contain only a single subclass, the Calcarea, the
Micromastictora are subdivided into three, the Hexactinellida, the Demospongia, and
the Myxospongi.
Lendenfeld,2 agreeing that the Sponges are subdivisible into two
groups, which he terms
and the other Silicea.

subclasses, proposes

to follow Gray, naming

one

Calcarea,

The Megamastictora may be defined as Sponges in which the choanocytes are com
paratively large, from 0,00.5 to .0009 mm. in diameter, and in which the embryological
development is marked by an amphiblastula stage.
possessing a skeleton of calcareous spicules.

The Calcarea are Megamastictora

The Micromastietora are Sponges in which the choanocytes are
comparatively small,
not exceeding 0003 mm. in diameter, and the embryological development is characterised

by a blastula or planula stage.
The subdivision of the Micromastictora is a subject on which there is
general agree
ment among spongologists up to a certain point: thus it is
generally admitted that the
Hexactinellida form a very natural group, which may be
sharply separated from the rest
of the class; but a difference of opinion exists as to the most convenient mode of
classifying the remainder, which constitutes by far the larger portion of the class;
Vosmaer and Lendenfeld propose two orders-the
and Cornucospongüe,
Spiculispongi
and Cornucospongi, according to
according to Vosmaer, or the Chondrospongi
Lendenfeld..
Vosmaer's

classification will be

abstract :-

better undetstood by
giving

the

following short

Class I. Porifera non-calcarea (equivalent to our Micromastictora).
Order I. Hyalospongi (identical with the Hexactineffida: the term
Hyalospongi
is a synonym).

Of
Skeleton rarely absent, when
present consisting
in the
independent spicules, which may be united by interlocking
Lithistida, or into a fibre by organic substance.

Order II. Spiculispongi.

Suborder I. Lithistina (identical with our Lithistida).
1 Soilna, Zoological 1?.ecerd, voL
xxii., Spongi, p. 13, 1888.
Lendenfold, Proc. Zool. Soc. Lond., 1888, p. 573 (1887).
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Suborder II. Tetractina (identical with our Choristida).
Suborder III. Oligosiicina (including as families the Ohondrosid

and

Halisarcid).

Suborder IV. Pseudotetraxonia (a single family, the Tethyid).
Suborder V. Clavulina
(including as families the Polymastid,
Order III.

Suberitid, and Clionid; the last provisional).
Skeleton consisting either of monaxon
Oornucospongie.

spicules
cemented together by spongin, or only of spongin, which may or may not
incorporate foreign bodies.
Suborder I. Halichondrid
(including the families Halichondrid,
Spongilhid, Desmacidonid, and Ectyonid).
Suborder II. Oeratina (including the families Spongelid, Spongid,
Ap1ysillid, and Darwinellid).

The line of separation between the Spiculispongi
and the Oornucospongie would
appear from this classification to be as marked or nearly so as that between them and
the Hexactineffida.
Lendenfeld's classification is as follows :Subclass Silicea (equivalent to our Micromastictora).
Order I. Hexactinellida., 0. Schmidt.
Order

II.

Chondrospongi, Lendenfeld. Mesogloea
monaxon, anaxon, or absent; generally corticate.

Order III.

Cornucospougi, Vosmaer.
is similar to Vosmaer's.)

Mesogloea soft.

hard.

Spicules

tetraxon,

(The rest of the definition

It will be seen that the character on which Vosmaer chiefly relies in distinguishing
the two orders Spicu1ispongi
and Cornucospongi
is the presence of spongin in the
latter and its absence in the former.
for

This character is, however, by no means absolute,
Sponges of the order Spiculispongi; setting aside

spongin occurs in several
Monaxonid species of the order, in which it is nevertheless present, I need now only
indicate the Lithistida, e.g., Theonella swinhoei, and the Ohoristida, e.g., Pocillastra
(Normania) schulzii, as possessing spongin which unites some of the spicules together.
But even were this not the case the two groups so evidently pass into each other that
it is difficult to understand how two
with the
investigators, so intimately acquainted
species of both orders, should expect to be able to separate them thus sharply; any

line drawn between them must he one of mere convenience, and consequently not of
the same value as that between them and the Hexactinellida, nor indeed in any way
comparable.
But, it may be enquired, what of the additional character alleged by Lendenfeld to be
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To this I answer frankly, that as a distinctive character it has absolutely no
existence; the mesogloea (which, as a term, is preferable to the certainly objectionable
mesoderm) is in some very few of the Chondrospongi
a chondrenchyme, but in the vast
distinctive?

majority it is a collenchyrna (soft mesogloea) or sarcenchyme (also a soft mesogloea), the
former precisely similar to the collenchyma, and the latter probably to the granular
collenchyma of the so-called Cornucospongi; this presumed distinction is thus of far
less value than that supposed by Vosmaer, for it is not even fairly general, while the
absence of spongin in the Spiculispongi
is.
Nor, I regret to say, can I agree with
Lendenfeld in regarding the so-called Ohondrospongie as generally corticate; a large
number certainly are, but a goodly number as certainly are not.
The Spiculispongi
and the Cornucospongi
cannot be distinguished, either by the
characters of the skeleton or of the soft parts; they pass insensibly into each other, as
Carter alleged long ago.'
It would therefore appear that a
single order equivalent to the Hexactinellida should
be defined to receive the other members of the class, and there would
certainly be great
convenience

in this

proceeding, were it not for the existence of the MyxospongiEe,
If it were possible to accept Vosmaer's view
any skeleton at all.

Sponges without
that these- are simply degraded forms which have lost a skeleton
they at one time
possessed, one might readily include them in a single group with the rest of the
Micromastictora that are not Hexactinellids, but for this presumed degradation there
appears to me to be no shred of evidence; the Ha1isarcid

are characterised by great
simplicity, both in the chamber-system and in the canal-system; and in the course of
their embryological development they give no
signs of a retrogressive metamorphosis;
they may therefore with much greater probability be regarded as persistent simple forms,
descended from askeletal ancestors which were the common
parents of them and the
If this view be taken of the Halisarcid
spicular Sponges.
and their associates, it
appears to follow that their position amongst the Sponges is so unique that they should
be separated from the rest of the Micromastictora as a distinct order, and we then arrive
at the following classification:Class I. Megamastictora (with the
single subclass Calcarea).
Class II. Microtnastictora.

Subclass I. Myxospongi.
Micromastictora which are askeletose.
Subclass II. Hexactinellida.
Micromastictora in which triaxon
tribute to the formation of the skeleton.

spicules

Con

Subclass III. Demospongi.2
Micromastictora which possess a skeleton either
of siliceous spicules or spongin, or of both combined, but the megasCleres
are never triaxons.
I Carter, Ann. and
Mag. Nat. Riot., 8er. 14, voL xvi. p. 58 (8ep. copy), 1875.
2
,9j Proc. Boy. .Dubi. Soc., N.B., voL v. p. 112, 1886.
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The subdivision of the Dernospongit may be made primarily into two tribes, the
Tetractineffida and the Monaxonida, the latter including as orders the Monaxona, i.e.,
Monaxonida in which a. spicular skeleton is present, with or without spongin in addition;

and the Ceratosa, which do not possess spicules, but only a spongin skeleton; since,
however, the Ceratosa are evidently and admittedly directly descended' from the

Monaxona, they are naturally included in the same tribe; though objections may be
readily found to giving to this the name Monaxonida, its justification lies in the fact that
it indicates the descent of the tribe, and further, that it stands in convenient opposition
to the term Tetractinellida, by which the second tribe is designated.
The classification of the Tetractinellida will form the subject of a separate heading.

CLASSIFICATION OF THE TETRACTINELLIDA.
The Tetractinellida are Demospongia in which some or all of the scieres are tetraxons
trines, or desmas.
The name was first proposed in substantially the same sense as it is employed here by
Marshall,2 who expressly stated that he intended by it to include both Ohoristid and
Lithistici Sponges, though he does not use these names.
It was subsequently adopted by Zittel,3 but with an altered and restricted meaning,
since it was made to apply to the Choristid Sponges only, the Lithistids being excluded,
on the erroneous supposition that no very close connection could be shown to exist between
the two groups.
The term was next accepted by myself," its original sense being retained; this
rendered necessary the subdivision of the group it denotes into two, which were named
Choristida and Lithistida.
Later' a more elaborate classification was proposed, which,
is here
though supported in its main outlines by the results of subsequent investigations,
abandoned in favour of another.

Schmidt6 also adopted the term, but in the restricted sense proposed by Zittel.
Vosmaer7 also, but with a change of form to Tetractina; since the Tetractinellida of

'Sollas, Cassell's Natural History, Spongia, p. 328, 1881. I here give the exact words in which this view was
first expressed:-" This family (Chalinidw) indeed links together the Silicispongito and the Cerospongue, and since its
rather that the
spicules must apparently be formed before the spongin which envelopes them, it would appear
the
former
by their
Ccrospongia were derived from the Silicispongiw by loss of spicules, than the latter from
d. k. preuss. Akad. d.
acquisition." See also Vosmaer, Mitth. a. d. Zool. Stat. .Wèapet, p. 490,1884; Schuize, Abhandl.
Wiu. Berlin, p. 33, 1886; Lendenfeld, Proc. Zool. Soc. Land., p. 571, 1886 [1887].............................
der vereinten Lithistiden.Corticaten-gruppe, die den Namen der Tetractinelliden fuhren mag........
Marshall, Zdtscl&r. f. wiu. Zool., Bd. xxvii. p. 134, 1876.
Zittel, Zur Stammegeschichte der Spongien, Munich, 1879.
Sousa, op. cit., vol. ix. p. 164, 1882.
Sollas, Ann. and Mag. Nat. Hut., aer. 5, vol. vi. p. 386,1880.
0. Schmidt, Spong. Meerb. Mexico, p. 68, 1880.
Bronn'a Kiass. u. Ord. cL Thierreiche, Porifera, p. 315, 1885.
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Zittel are not the Tetractinellida of Marshall, this change in termination is both justifiable
and convenient; Vosmaer's Tetractina is, however, anticipated by my Choristida.

The examination of the material brought home by the Challenger served to deepen
my conviction of the close relationship of the Choristicla and Lithistida, and since the
researches of all other naturalists who have made a close study of these two groups have

led them to similar views, I shall retain both the name and the group first proposed by
Marshall.
The Tetractinellida are not by any means all provided with tetractinose or even
triiene spicules.
Tri.ene spicules though present in many Lithistids are absent from
more; and some sponges which may fairly be included in the Choristida (Placospongia
for instance) are equally devoid of them, and also of tetractine spicules.
The trine spicule also is far more characteristic of the group than the tetraxon, and
thus it would he quite as appropriate to term it the Trionel1ida as the Tetractinellida.
This, however, is not a matter of any importance, and as to the absence of trines and
tetraxons, such cases are remarkably rare in the Choristida; and though much more

common in the Lithistida (whole families being without these spicules here), yet as the
whole of this order is bound together by the constant presence of the desma, and since
the ancestral forms from which all the others have descended are characterised by both
trines and tetraxons, or tetraxonid desmas, the term can be
appropriately used, just as
Monaxonida may for a group which includes Sponges (Ceratosa) without Monaxonid

spicules.
There is one serious inconvenience
attaching to the presence of Sponges in the
Choristida which do not possess either trine or tetraxon
spicules, for these make it

impossible to frame a short definition which shall include them along with the rest; they
find no acknowledgment in the definition here
adopted for the Tetractinellida, and my
apology for this is two-fold; in the first place it is not absolutely certain, but only highly
probable, that they are degenerate Tetractinellid forms, so that in including them in

the group I have attached to them a query, and in the next place if they are truly
immediately descended from the Tetractinellids, it may still, as a matter of convenience,
be permitted to refer them to the Monaxonids, since they
actually are Monaxonid, than
to destroy the simplicity of our classification; their phylogenetic descent may be left to
be indicated by genealogical trees.
These remarks open up the whole question as to the views which should guide us in
framing a classification; at present it appears to be generally admitted that a system

of classification should be founded rather with reference to the blood-relationships of
organisms than to the mere sum of their resemblances and differences in structure.
With regard to the higher forms of life there is everything to be said in favour of this
view, the more especially since a strictly morphological and a
phylogenetic classification
1 Ø" Schmidt,
Spoñg. Meerb. Mexico, p. 13, 1879; Döderlein, Zeit8chr. f. wiu. Zool., Bd. xl. p. 69,1884.
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will in their case be one and the same thing, but it is different in the more
primitive
for
here
the
resemblance
of
a
to
a
tree
is
groups,
group
unfortunately too apposite, since
so many of the leaves borne by different branches are essentially similar to one another,

i.e., similar genera exist in the lower groups such as Sponges, which have nevertheless
a different ancestry; thus the Monaxonids are
evidently a highly polyphyletic order,

some of them having arisen from near the root of the
DemospongiEe, and others from its
And if we attempt to
highest branches, and still others from intermediate points.
classify them according to descent we shall have to place in different groups genera
which are structurally similar, and this would be
equivalent to the method of a chemist
who should attempt to classify a homologous series of compounds, not
according to their
structure, but according to the methods which he had
It
employed to produce them.
may be urged that the similarity alleged is apparent merely, and I will not attempt to deny
that this is probable; future investigations may reveal important differences at
present
not dreamt of, but till these

are made clear, it would seem better to classify by the
similarities we do perceive than by a supposed phylogeny that
may be wholly illusory.
It is possible that the concrescence of the choanocytes which occurs in all the
higher

Tetractinellicls may eventually serve to distinguish them from the Monaxons proper.
Those Monaxons which have descended from the various families of the Tetractinellida
might then be included

by some such definition as the following :-TETRACTINELLIDA,
Demosponges characterised by desmas, tritenes, or tetraxons, and where these are absent
by the concrescence of the choanocytes.

But at present our knowledge of the minute characters of the Monaxons is not com
plete enough to enable us to judge of the value of this possibly distinctive character; in
such Suberites as I have examined there is no concrescence and I hold this provisionally
as completely separating this family from the Tetractinellids and as uniting it with the

Monaxonids; so too there is no concrescence in the Tethyid, which must therefore also
be assigned to the Monaxonids; on the other hand, in the purely Monaxonid Sponge
Amphius, which on morphological grounds we conjecturally derive from the Stellettid,
concrescence has been observed, and there would thus appear to be good reason for

The characters of
assigning it to the Tetractinellida as a degenerate or simplified form-'
the choanocytes in Placospongia have not yet been made out, and thus although the
presence of the sterraster in this Sponge would suggest its affinities with the Sterrastrosa,
yet till we know whether the choanocytes are concrescent or not it may be as well to
For the present, therefore, I am content to use for the larger groups
suspend judgment.
of Sponges names which are better defined
than by any
by the contents of the group
form of words.

I There is no concrescence in Placina, and it is absent from
species of Tctiiia, but these are the simplest
members of the order; the Suberite8 and Tethyida are Oortiuate Sponges and without concrescence, while all Corticate
Tetractinellida present this character.
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Order I. CHORISTIDA, Sollas.

from chaos
History.-The first tendency towards a segregation of the Choristida
Here we find, together
appears in Oscar Schmidt's work on the Sponges of the Adriatic.'
with one Monaxonid genus (Tethya), four genera of Choristida (Stelletta, Ga'ininus,
Geodia, and Ancorina), gathered together into a single family, the Corticat, and one
more (Corticium) in another family-the Gumminee.

In the third' supplement to this work Schmidt instituted another Choristid genus,
Pachastrelict, which, though placed in a third family, the Compagina, is shown to be
related to the Corticat and Gummine.
In his next works Schmidt recognised that the cortex has not that value which he at
first assigned to it, so that the
family Corticate is there definitely abandoned, and all the
Choristid Sponges there described appear in two families, the Ancoriniche, which includes

the following genera :-Pachastrella,
Spltinctrella, Tetilla, Crctniella, A ncorina, and
Stelletta; and the Geodinithe, which includes the
following :-Geoclia, Pyxitis, C'aminus,
and Placospongia.
Further the genus C'orticium is removed from the Gummine
and
placed with the Sponges characterised by anchor-like spicules, a roundabout expression,
as here used, for our Choristida.
In the system of the
Sponges proposed by Carter' the Choristid Sponges are collected
into two closely related families, in one of which, however, the Lithistida are also
included; these are the
Pachytragid, which contains our families Geodllde, Stellettid,
and Tetfflithe; and the Pachastrelliclie, which contains our Lithistida and Pachastrellithe.

But for the association of the Lithistids too
closely with the Pachastrellids this classifica
tion exhibits an advance upon Schmidt's, since the difference between the Geodlida and
the Stelletticlie is not so wide as Schmidt's
system implies, and these two families may
well be grouped together; the recognition of the Tetihiclie as
forming a group apart from
the other members of Schmidt's Ancorinithe is also
justified by later observations; the
inclusion of the Lithistids with the Pachastreffid,
though going too far, errs in the right
direction, for it correctly indicates that the Lithistids are more
closely allied to the
Pachastrellids than to any other
Sponges.
Marshall having included the Sponges of Carter's two families into the
single large
group, Tetractinellida, the separation of the Choristids from this was made as already
indicated by Sollas.
In his latest work' Schmidt definitely abandoned the Ancorinid
as
and Geodiid
distinct families, and adopted the group Choristida, but under the name Tetractindllida.
The Choristida, by whatever name we know them,
having thus become definitely
10. Schmidt, Spong. Adriat. Meeres, pp. 37, 42, 43, 81, 87, 1862.
'0. Schmidt, Spong. d. Küste v. Algier, p. 40, 1868.
8 Ø" Schmidt,
Spong. Atlant. Goblet, p. 84, 1870.
Carte?, Ann. and Mag. Nat. Hist., ser. 4, voL xvi., 1875.
6 0. Schmidt,
Spong. Meerb. Mexico, pt ii. p. 68, 1880.
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to its
succeeding account will have reference
subdivision into smaller groups; the first to attempt this was Vosmaer,1 who proposed
the following
M classification:-established as a natural

group,

our

Tetractina,
Family I.
Gamin us).

Geodid

(Genera-Geodia,

.cops, Synops, Pachyinatisma, Cydonium,

(Genera-Stelletta, Papyrula, Ecionema, Thenea, Dercitus,
Agardiella, Sphinctrella, Ancorina, Tribrachion, Tethyopsis, Tricentrium, Ophiraphi
dites,
Craniella, Tetilla).
Family II. Ancorinid

(Genera-Placina, Placortis, Placinastrella).
Family III. P1acinid
Family IV. Corticithe (Genus- Gorticium).
The adoption of Schuize's family P1acinidt, and the addition of the Corticid, I
recognise as necessary, but it is hard to see on what grounds Schmidt's two families,
the Geodiithe and Ancorinid, are retained, either both should have been merged into
one, or the Ancorinithe should have been broken up and its members redistributed; for
the

Geodiid,

although they are
from the Stellettid

distinguished
sterraster, and

these

two

conveniently regarded as a natural family, are
by a single character only, the possession of the
are much more closely allied together than the

groups
members of the A.ncorinithe are to each other; but what makes the retention of this
family all the more inexplicable is the fact that Carter2 long ago recognised its
unnatural character, and separated from it the Tetihid, Theneid, and Pachastrellid,

as groups of equivalent value to the Geodiid.
It is true that Carter did not call these
groups families, but subfamilies, but this is a point of no consequence, any more than
the fact that to the Tetillid
Carter gave the name Tethyina.
In my preliminary account on the Challenger Tetractineffida I proposed a different
3
The following is a short
arrangement to that which is now adopted in this Report.
summary of that classification:Order I.

Choristida.

Suborder I. Tetradina.-The

characteristic

spicules

are

calthrops,

amphitrines, or modified trienes.
Family I. Placinid.-The chamber-system is eurypylous.
are present.

candelabra,
Candelabra

Family II. Pachastreffid.-The chamber-system is either eurypylous
or aphodal.
The spicules are simple calthrops.

1 Vosmaer, Bronn's Man. u. Ord. d. TbierreichB, Porifera.
'Carter, Ann. and Mag. Nat. ifist., ser. 4, vol. xvi., 1875; ser. 5, vol. xi. p. 362, 1883.
SoI]aa, Sci. P?oc. Roy. Dubi. Boo., N.B., vol. v. p. 177,1886.

CW

THE VOYAGE OF H.M.S. CHALLENGER.
The spicules
Family III. Cort.icid.-The chamber-system is aphodal.
are candelabra, or amphitrines, or trichotriancs, or trienes

with a spinose surface.
Suborder II. Trinina.-The cladomes of the fully grown trines are situated
in the ectosome.

Family I. Tetillid.-The chamber-system is eurypylous or aphodal.
The form of the
The microscicres are sigmaspires or toxaspires.
protriane is characteristic.
Family II. Thenei&o.-The microsciere is a spiraster.
system is eurypylous.
Family III. Stellettide.-The characteristic
The chamber-system is aphodal.

Family IV. Geodinidai-The characteristic
The chamber-system is aphodal.
The

distinction

between

the Trinina

and

the

The chamber

microsciere is the

spicule

Tetradina

is

aster.

the sterraster.

cannot

very well be
maintained, at all events without a redistribution of their contents; for the Tetradine
is connected with the Trinina by the
family PachastrelIid
family Theneid; indeed,
there is a most evident transition from T/ienea to Pacliastrella
through the inter
mediate genus Pcecillastra (No?-mania).
If the suborders Trinina and Tetradina are
to be retained, it can only be by
transferring the Pachastrellithe to the Triarnina, and
then the names for the suborders become
And this was already the case
inappropriate.
I therefore abandon these suborders,
owing to the presence of trines in the Corticid.
and now proceed to discuss the facts and
principles which may lead us to a natural
classification of the Ohoristida.
We commence with a digression, for as in con
sidering the best way to represent a tree, which of all natural objects best serves to
represent the nature of zoological classification, we begin with the trunk and pass on to
the branches and leaves, so in the present case we have commenced with the
higher
groups and are proceeding down to the lower; but this plan is not that of strict logic,
and amongst its other inconveniences is that of the present
digression, which it involves.
And first we are met by the old time difficulty as to what constitutes a
Is it a
species.
collection of similar individuals, separated from others by sexual
sterility and the absence
of intermediate forms?
That it is a collection of similar individuals, united
by the
of
similar
characters
and
possession
distinguished from others by the presence of
common differences, we shall admit, but for my part I refuse
altogether to have any
thing to say to the two additional limitations; good species may exist and yet be united
on all sides by transitional forms, and as to mutual
fertility, one would inquire how this
test in the majority of cases is to be applied, and in the next, of what value in a
morphological classification such a distinction is when it has been ascertained; it

old
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still have to be shown that mutual fertility in all cases served to define groups of equal
morphological value; in fact, this test is a sort of last defence of the notion that species

have, generally speaking, any other existence than the convenience of the describer.
The matter may be most readily considered by supposing that the systematist had
before him for classification all the animals that have at any time existed; transitional

forms between what are now accepted as the best of species would be as common as
leaves in Val Ombrosa; yet classification would be as possible as ever, and not quite so
uncertain as at present.
But to a great extent the classification would be quantitative,

and the groups resulting would have more equal value than those which, with our
Thus, with a continuous
fragmentary material, we can now attempt to establish.

spectrum, in which all the tints pass insensibly into each other, the physicist is still
able to speak of red and blue, though had he nothing else than the mere sense of colour
to guide him he would have to agree upon conventional lines of demarcation; yet can

any one assert that the results that would be so obtained would be less natural than
such as would follow from a classification founded on a spectrum, produced by a prism
with an absolute selective absorption for the very middle of the red, blue, and yellow

And how do we know that the interruptions in the series of animal forms
produced by the action of natural selection are a whit more natural than that we have
supposed in the illustration just suggested? According to Darwin it is the transitional
regions?

forms which tend to become extinct under the action of natural selection; no doubt,

but how are we to distinguish between transitional forms, where all are transitional at
their inception.
Is it not by the action of natural selection in causing them to become
extinct? and is this not somewhat arguing in a circle?
To me, therefore, a species is
nothing more than a collection of more or less similar individuals, distinguished from
other similar groups by any constant difference, however trivial, say in the details of
form of a particular spicule, or by the relative size of the spicules in the two
It may be remarked that by the use of the qualification constant I revive
assemblages.
that of the absence of intermediate forms under another form.

But that is not really
so, and the qualification might be omitted without affecting the definition, for if the
character is not constant it might as well not exist.
There is, however, in my mind
a proviso that ought not to be unconsciously disregarded; this is the geographical
distribution as an element in the definition of a species, and this evidently derives its
value from the underlying belief in the doctrine of descent, for if the descendants of
two originally similar parents, one of which had its home in the Pacific and the other
in the Atlantic, do. not differ from each other in any discoverable character, we have
nothing for it but to class them together as a single species; should they, however,
differ in the slightest definable particular, we shall readily make use of this to indicate
the difference in their descent.
Should now an exactly intermediate form be discovered
in the Indian Ocean, this will not
our two species, we
destroy the distinction between
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shall simply make a third of it, and if the localities are not so far removed, it will not
make any difference to our
precedure so long as the difference of habitat is, as supposed,
associated with the difference in character.
On this manner of viewing species, the
different races of mankind would be
regarded as species; and as very different species,

much better defined than
many species amongst the Invertebrates, I certainly would regard
them; but to take a specific instance from the
Sponges, in the Atlantic there is a group
of similar forms of Lithistid which, without
knowledge of any other similar group, we
can with certainty call a
species, and its differences from all other forms of Lithistid
are sufficiently great to
justify us in distinguishing it generically, it thus acquires the
name &phonidium ramoum; in the
Challenger collection is a similar group of Lithistids,
brought home

from the

Pacific, in

outward form

and general structure this is not
distinguishable from the Atlantic group, one of its spicules, however, is different, being
an oxystrongyle, while the
corresponding spicule in Siphonicliurn ramosuim is an
oxytylote; had these Sponges been obtained from the same locality, they would have
been placed in the same species
(they differ far less than a Negro and a European),
but coming from such distinct geographical
regions I have placed the Pacific form in
a new species-Siphonidium ca
With more hesitation I have distinguished the
pitatum.
form of Pachymatisma, which occurs off the
Norwegian coast, from that which is found
in the English Channel, simply on a difference in the relative size of the
spicules and
in the thickness of the cortex.

The outcome of the preceding remarks would
appear to be that assemblages of similar
individuals, occurring in different distributional areas,
may be regarded as species, if
they present any constant difference of structure, however trivial.

We now pass to groups of genera, and the distinction between these will
naturally
be more marked than between species;
generally there will be no difficulty in finding
"
some clear and definite character by which one
genus is readily separated from its
nearest allies, but here again transitional forms cannot, as
Nageli, quoted by Poléjaeff,
maintains, be regarded as destructive of the genera which
they unite, for transitional
forms on the evolutional hypothesis are as much to be
expected between genera as

between species.
Thus from an origin a let two divergent lines ab ac be drawn to
represent two groups of species evolved along different lines of descent and of the value
of genera, then if the whole of the two series should be known to us it is
plain that
however divergent the two stems may be they must
pass into each other at the origin
a.
Unless therefore nature exercises a selective destructive
power specially at such
points as a, we may frequently expect to find what are really good genera passing into
each other as they receive fresh accessions of species.
As to what constitutes a good
genus, I see no escape from the admission, that as in the case of species it is a matter
resting chiefly on the judgment of the describer, but there is one condition which should
be satisfied as far as possible-it should not,
except in special cases, be founded on
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but on an assemblage of characters; in this respect the genera of Teti1lido
single character,
are very excellent genera, but in several of the other families they are not so; thus I have
on account of
from Anthastra among the Stellettid
separated the genus Myriastra
the presence of two forms of aster in the latter, the former possessing only one, but this
the great importance of the microsclere as a character in
may possibly be justified by
The existence of a difference in the number of distinct kinds of spicules
classification.

or the replacement of one distinct form of spicule by another,
present in different species
as an aster by a microrabd, frequently enables us in the absence of associated differences
to group species together into assemblages, which are of great convenience, and which

might perhaps be termed, as they have been by previous describers, subgenera; certainly
if the presence or absence of spines over the surface of a spicule is a character of specific
value, the absence of a distinct form of aster, or the substitution of a toxa or a micro
strongyle for an aster, is of something more than specific value; whether we call it generic
or subgeneric does not signify.
Passing from genera to families it may be expected that
here at all events we shall stipulate for the absence of intermediate forms as a condition
So long as we admit the persistence
to their separation; to this again I respond "No."
of genera and species through long intervals of time, so long does it appear to me
must we admit the possibility of transitional forms occurring between groups of all orders
of rank, though, it need hardly be said, that the higher the rank of the group the less
likely are such transitions to occur, and the more primitive the group, other things being
equal, the less likely are they to occur, for the simple reason that divergence between
the groups of higher rank and primitive forms took place at a much more ancient date
than that between groups of lower rank and higher forms.
But we shall justly expect to find families defined rather by an assemblage of
characters than by any single one, though naturally some single character will be more
useful than others, and we find in the Sponges, as in so many other instances, that this
is not usually the most physiologically important character, but rather the least so;
or almost
owing possibly its preservation to this very fact, which has put it beyond,
beyond, the scope of selective influences.

Having formed our families on a consideration of the sum total of their differences
and resemblances, we shall be in a position to judge of what are the most constant
characters, and a knowledge of these will help us in the formation of higher groups, and
in the investigation of the family relationships of other Sponges which are not so well
known as the Tetractjnefljds.
While the characters found to be constant in one group

and so
may thus serve as guides to the classification of another, they are merely, guides,
treacherous that they must be "followed with a loaded pistol at their heads"; in other
words, a character, which may be constant enough in one family, may be a notorious'
We shall now attempt to discover what are the most
example of variability in another.
constant characters in the families of the Choristida.
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There can be no question as to the validity of the family Tetillida, its members are
united by a nexus of characters, one or another of which may disappear without any
danger of the family character being lost.

The most persistent characters are the following:-the aggregation of the megascieres
into radially directed fibres; the form of the protrine, anatriene, and sigmaspire.
Oxeas are always present, but these spicules are too generally distributed to be of

much service in classification; they are so commonly anisoactinate in the Tetiilid
in this particular they might be regarded as distinctive.

that

The cortex, once supposed to be of ordinal value, for Schmidt's families are equivalent
to the orders of more modern
spongologists, subsequently of subordinal value (Wyville
Thomson), later of family value
(Sollas), is now reduced to the distinguishing of genera,
In the Tetillide it is of generic value only.
though in some cases it may define a family.
The chamber-system may in other
groups furnish characters for the definition of
families, but not in the Tetfflid, since the change from the eurypylous type to the

aphodal takes place too gradually, the genus Uranielict with its aphodal system being
united to Tetilla with a eurypylous system through the intermediate
genera, Cinachyra
and G'hrotella; lest it may be objected that this remark is in
opposition to those already

made with reference to the possibility of intermediate forms existing between families, I
would add that as a matter of convenience the subdivision of the Tetifficlie into two or
more families has nothing to recommend it, for Cinachyra and C1hrotella, while inter
mediate genera as regards the chamber system, are not intermediate but rather aberrant

in other respects.
Till our knowledge of the group is increased we must leave the
to form together one family.
aphodal and eurypylous Tetillid
The protrine is highly characteristic and constant, but while it serves well to define
the family, it is of no further use since it is not
exactly repeated in any other group of
sponges, or only very rarely.
The aggregation of the megascieres into radial fibres, chosen
by Wyville Thomson as a
character for the definition of an order-the Radiantia,-on which considerable stress has
lately been laid by Vosmaer in the classification of the Monaxonida,' is of very doubtful
importance; in primitive forms, such as Placina and its immediate derivatives, it is
wholly absent, the only approach to it being found in the orientation of the triophous
candelabras of Placina trilopha, which are directed near the surface ill the manner of
trines;

throughout the whole of the Asterophora and the Sigmatophora the radial
arrangement is prevalent, the most striking exception occurring in the family Pacha
strelliclie, and even here in some genera the rhabdous spicules lie in bundles which tend
to a radial direction.

On the other hand, within the limits of a
single family the radial
arrangement may break down; thus in the Theneid, which appears to be a very natural
family, a perfectly radial arrangement characterises the genus Thenea, but, none of the
'VoBmaer, Bronu'8 Mass. u. Ord. d. Thiorreicha, Porifeira, pp. 326, 328.
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So too in the Stelletticl
a
others, such as Pcillastra, Characella, and Sphinctrella.
radial arrangement is characteristic, but an exception is presented by the genus Stryp/inus;

In
in the Geodiicla also the genera Erylus, Caminus, and Pachymatisnzct are non-radiate.
the Sigmatophora the arrangement of the spicules is best known in the family Tetillid;
such as some of the species of
throughout this group it is radial, but in the lower forms,
Tetilla, the radial spicules are often crossed by numerous others concentrically arranged.
From these examples, particularly that of the Theneiclie, it would appear that the

distinctions.
disposition of the spicules is a character which cannot be relied on for family
Finally, as regards the sigmaspire, this is the most constant next to the protrine
with regard to form, but it is one of the least constant as to occurrence; it, or some obvious

modification of it, is always present when microscieres are present at all; it may pass into
a microstrongyle by straightening out and increasing in size, but in the only species in

which this modification occurs the normal sigmaspire is present as well; it may also
develop an additional half-turn and pass into a toxaspire, the normal sigmaspire in this
case also persisting along with its modification; or finally it may become sparsely spined
and thus approach the spiraster, but it is never replaced by a true aster.
Thus, when
present, the sigmaspire is characteristic; on the other hand it may fail altogether, so
that allied species otherwise precisely similar may differ solely by the presence or
absence of the sigmaspire,' e.g., Graniella cranium, in which it is present, and C'raniella
zetlandica, in which it is absent.
So similar in all other respects are these two species

that but for the absence of sigmaspires in the one they could not be distinguished; and
I should have been inclined to regard the absence of the sigmaspire as accidental, were it
not that the young sponges, while still within the body of the parent, present the same
difference as the adults, a fact first stated by Carter, and for which I can vouch, having
seen Mr. Carter's specimens.
Now, while the occasional absence of the sigmaspire diminishes its value, in so far
that it proves to be a guide which
may at a pinch desert us, it does not by any means

impeach its trustworthiness when present, and if we attempt to follow it in other groups
of Sponges which are not Tetractinellids (see Appendix II. p. 413) we shall have to bear
in mind that in the TetjlIic1e it is not so much its absence but its truthfulness when
present that is of importance.
The first application of this result was made in the case of the

genus Samus,
Gray; before I had seen a specimen of this Sponge its systematic position was to me
most perplexing, but
directly its spicules were before me I recognised at once the

characteristic sigmaspire, and my
thoughts naturally reverted to the Tetiffid; clearly,
however, Samus cannot be
placed in this family, it differs in the absence of oxeas, of
'Does this suggest that the Bigmaspire is the final and waning term of a degenerating series of nuCroscierea,
commencing with an aster and proceeding downwards through the spiraster? It would be surprising were this so,
considering the other characters of the Tetiilidte.

ex
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spicular fibres, and in possessing as its only megasciere an exceptional form of spicule,
the amphitrine, which so far as I knew at the time does not occur in any other group
of Sponges; while, however, I was
debating as to the amount of trust to be reposed in

the presence of the sigmaspire, I received from Mr. Carter a fragment of a new species of
Tetilla (Tetilla stipitata, Carter) in which an irregular form of amphitriene is present,
and thus the suggested alliance to the Tetiffid
I now associate the
was confirmed.
Tetillid

and the Samid

(a new family of which Sarnus is the only representative) as
a suborder, the Sigmatophora.
Outside the Sigmatophora the sigmaspire is not met with

in any group of Ohoristida, but it occurs in. the Lithistida, and. will be referred to
again
in the account of that order (p. 316).
The next family of the Choristida is the Theneid, which like the Tetillida appears
to

be

a very

natural

one,

the

chamber-system is eurypylous, and the mesoderm
the megascieres are oxeas and trines in one genus

collenchymatous throughout,
(Thenea), and oxeas, trines, and calthrops in another (Pcecillastra); in Thenea these
spicules are arranged in radial fibres, but in Po3cillastra they form irregular tracts, and
the calthrops are associated with the spicules of the interior, i.e., in addition to trines
situated with their cladomes in the ectosome there are
calthrops mingled with the oxeas
of the choauosome, and that as far from the ectosome as the
very middle of the Sponge.
Notwithstanding this important difference, which would have removed Pcecillastra from
the Tria3nina to the Tetradina, when these
groups existed, had their definition been

rigidly adhered to,-notwithstanding this, we find that the microscleres are remarkably
similar, and so much so as to make any wide
separation of the two genera impossible, for

not only is the characteristic spiraster
present in both, but the equivalent groups of
microscieres also; thus in Thenea, in addition to the
spiraster, which may be modified
into the very similar amphiaster, there are
usually present metasters, and either

plesiasters or euasers, and with the latter as varietal modifications may be associated
microxeas; in Pecillastra, in addition to the
spiraster, which in the closely allied genus
Characella is represented by an amphiaster, there is
usually present a metaster, some
times plesiasters, and always and most abundant microxeas, which
represent the euaster or
In Sphinctrella a similar association of microscleres occurs, and we
plesiaster of Thenea.
may sum up the distribution of the microscieres in the Theneid in the statement that
the spiraster is present in all species or represented by the
amphiaster; metasters are
generally present; plesiasters or euasters are present in all species of Thenca, but in the
remaining genera of the family are represented by microxeas, i.e., diactinose asters.
Having found that the characters of the spiraster are as constant in the Theneid as those
of the sigmaspire in the Tetillide, and that it possesses the additional recommendation
of constancy in presence as well as in form, we shall look
upon it as a very promising
guide, still, however, to be followed by caution; thus in several genera which 1 have
placed in the Euaatrosa-Stryphnus for example-amphiasters occur, but these are of
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such irregular form that they may be of different origin to those of the Theneid, and
so for the present I leave the genus with what appear to be its more natural
associates.

application of the character, I may select the new genus
Triptolernus, first known to me, like Samus, by a single exceptional form of spicule, the
centrotrüene, which is confined to this genus; a slide showing all the spicules, however,
As an instance

of the

was given me by Mr. Carter, and the presence of microxeas and spirasters showed at once
its relationship, which appears natural enough directly it is pointed out.
The family Pachastre1lid which will next engage our attention is of great interest

in this inquiry.
The typical species, Pachastrella ab?jssi, like all the species of the
family, is characterised by a sarcenchymatous mesoderm, aphodal chamber-system, and
choanosomal calthrops; in the two former characters it differs from the Theneid, in the

latter it resembles the Theneid genus Pcillastra, but its resemblance to Pcecillastra
is still further increased by the complement of microscieres, for these are
spirasters,
microxeas, and microstrongyles, all but the last named being evidently correspondent to

those of P-ecillastra, while the microstrongyle is readily explicable as a reduced aster.
Pcwhastrella abyssi may be regarded as a Pcillastra which has attained a
higher plane
as regards the chamber-system and the mesoderm, and in which some of the microxeas
have become shortened into microstrongyles.
If now we pass to the other genera of
Pachastreffids we shall find our caution as to the treacherous nature of single characters is
no libel; so far as the
spicules are concerned the only constant form is the calthrops; the
microscieres vary unintelligibly, spirasters may be replaced by euasters (Caitliropella),
the microxeas disappearing, or instead of any astrose form, toxas and microrabds
may be
With
present (Dercitus), and in this genus the oxea of the megascleres also vanishes.
these wide differences to explain, we may suppose (1) that great variation occurred within
the group after its separation from the Theneid, or (2) that it is of
polyphyletic origin,
not
a
natural
if
we
trust
to
of
the
i.e.,
the.characters
mesoderm, of the chamber
family;
system, and to the presence of the calthrops, we shall incline to the first alternative, if to
the microscleres to the second; I am myself in favour of the first, the
strongest objection
to it being furnished by the microscieres of Dercitws, for as
regards the aster of
Calt/iropella, that may well be derived from a spiraster, but the toxa and spinose
microrabds of Dercitus are less readily explained, and instead of
speculating upon them,
it may be as well to wait for information as to their
embryological development, which
ought not to be difficult to study in the case of a not very uncommon British Sponge.
That they do not offer an insuperable objection, however, I feel convinced, since there are
several possible ways in which the mioroscleres of Pachastrella abyssi may have produced
them.

and Pachastrellidw-together, we conclude
Considering the two families-Theneid
that the spiraster is present in most of their genera, they may therefore be united as a
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group, under the name Streptastrosa; they also are still more generally characterised by
an aster of some form, whether spiraster, or cuaster, or spheraster (Calth'ope1la).
The Stel1ettide are a compact and natural family, the megascieres are usually radiately
or
arranged, and an ectosomal trine, which may be an orthotrine, plagiotrine,
dichotrine, is invariably present, the mesoderm of the choanosome is without exception

to
sarcenchymatous, and the chamber-system aphodal; these characters alone suffice
define it from the Sigmatophora and the Streptastrosa; the family is therefore one of
We notice
particular value in an inquiry into the value of the microsciere in classification.
then in the first place that a euaster is present in every species of the family, and while in
many genera an additional microsciere is present, this is never a sigmaspire, nor a spiraster,
but either a second form of euaster, or a diactinose aster (microrabd) or a sanidaster, (i.e.,

a chiaster with a rhabdal axis instead of a centrum), or an irregular amphiaster, which is
similar to a sanidaster, but of uncertain
origin.

The sanidaster and irregular amphiaster are the only microscleres in the family
which are not centrastrose, and the amphiaster is the only elongated aster occurring in
other groups, but even it presents differences which distinguish it from the amphiaster
of the Streptastrosa, and more nearly resembles a sanidaster.
The microscieres of the
Stellettide thus adhere with marked persistency to the euastral type, yet not so closely
as to render them infallible guides, for were a The nea with
amphiasters and euasters to

acquire a sarcenchymatous mesoderm and aphodal chamber-system, one would feel bound
to include it in the Stdllettid. The nearest approach to such a complement of
spicules
as that suggested occurs in Thenea delicata, which
and
possesses amphiasters
plesi
asters.

The Stelletticlie, so far as we know at present, are the only
family of the demus
Euaatrosa, but there are certain Monaxonid Sponges which may eventually have to be
included; these have been placed in a family Epipolasid, as an
Appendix to the
Euastrosa; the character of the mesoderm and of the chamber-system is not known in
those genera of the family which in their spiculation make the nearest
approach to the
Stellettid, e.g., Asteropus (Stellettinopsis, Carter), which possesses
oxyasters and

sanidasters; in the only example (Amphius huxlcyi), in which the chamber-system is
known it agrees with that of the Stellettid, but this species possesses
only one form of
microsciere and that an amphiaster.
The Epipolasid
are not only without trienes,
but the oxeas do not strictly adhere to a radial arrangement.
There is another genus
of the family which departs still further from the Stellettid type (Coppatias), and which
I think should most probably be included with the Monaxonida, but as I have not had
spirit specimens of these Sponges to examine I leave the question open.
The next family is the Geodiid, a very homogeneous
the
group, characterised by
presence of the sterraster, but the constancy. with which this spicule is present is of no
service in the present inquiry, for were it absent the Sponge would become a Stellettid,
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But there is another family, also
not to be distinguished from a species of Stelletta.
the PlacospongiclEe, which differs widely from the Geodiidae, partly
possessing sterrasters,
in the character of the external openings of the canal-system, and still more in the total
absence of trine or tetraxon spicules; the sterraster, however, is such a highly peculiar

form, known in no other group outside the Geodiid, that its presence in this case may
with the Geodiidie; for the two families thus
be taken as allying the Placospongid
united we find the common name Sterrastrosa.

The Sterrastrosa, Euastrosa, and Streptastrosa are all united together by the common
possession of some form of aster, and, as a rule, they possess as well a second distinctive
aster, they may, therefore, be united together in a single order, the Astrophora, as

opposed to the Sigmatophora.
The remaining families are the Placinithe, Corticithe, and Thrombid; in all three
there is an entire absence of megaseleres, and in the first two the microscieres are
variously modified tetractinose asters, in the last the microsciere resembles a minute

triene, and in one of its species is accompanied by a still smaller microsclere, which
bears much the same relation to the larger form that the microscieres in the Astrophora
and Sigmatophora do to the niegaseleres; this second form of microsciere, which is one

of the minutest of all known spicules, is an amphiaster, the
straight, slender axis being
terminated by four minute recurved spines at each end; its form is quite peculiar and
is origin obscure, so that it throws no light on the relationship of the family; as micro
seleres of only one order are present in the other two families, they will not
help us
much in an investigation into the relative constancy of characters, but it
may be
pointed out that, while the Corticide differ from the Placiniclie widely so far as the
character

of the

mesoderm 'and

type of chamber-system are concerned, they are
evidently closely united together by the characters of the spicules, which in. this case as
in others are found to be more persistent than those of the soft parts.
The character by

which all three families are united into a single group is the presence in all of small
the aster
spicules, which are all derivable from a tetractinose aster; thus in the Placinid
may assume the character of a candelabrum or of a triane, the trine in one species,
Placina trilopha, resembling that of the Thrombid, except that it is not spinose; in
the Corticid
the candelabrum has been preserved as the characteristic form, in the
Thrombida the triene.

In none of these Sponges do the spicules occur aggregated into
fibres, and while the Placiniche are evidently a primitive group from which the other two
have been derived, these last agree
together in possessing a diplodal chamber-system and
a collenchymatous mesoderm; the three families may, therefore, be classed together as a
single group, forming a third suborder, the Microscierophora.
In searching for relatively constant characters we have been able to unfold at the
same time the nature of our classification, and we have arrived at the result that such a
phenomenon as an absolutely constant

character does

not exist; Sponges like other
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variables; all
organisms are each to be regarded as a nexus of more or less dependent
are the micro
change together, but at different rates; but athongst the less dependent
scleres, which thus maintain a relative constancy amidst the shifting changes of the rest.
To the same conclusion Schuize appears to have been led, since in his already published
next in
system of the Hexactinellida, the systematic importance of the microsciere stands
order to the Lyssacine or Dictyonine character of the main skeleton; just as in our classi
fication it follows on the Lithjstid or Ohoristid character.
The same result will I expect
be attained in the case of Monaxonida, when this large group has been more exhaustively
studied.
That this expectation is founded on something more than analogy will appear
from some remarks (vide Appendix
which my colleagues,
II.) on those Monaxonid Sponges
Messrs. Ridley and Dendy, transferred to me for examination on the supposition that
they belonged to the Tetractinellida, a supposition which we shared together, and which
was strengthened by the apparent absence of any close affinities between these Sponges
and the rest of the Monaxonida with which my colleagues were familiar.
It will probably conduce to clearness if I give here an abstract of the classification
of the Ohoristida so far arrived at, omitting the definitions, which will be given later:-

Order I. CHORISTIDA.
Suborder I. SIGMATOPHORA.
Family I. Tetilli&e.

Family II. Samiclie.

Suborder II. ASTROPHORA.
Demus A.
Family I. Theneiclie.

STREPTASTROSA.
Family II. Pachastreffid.

Demus B. EUASTROSA.
Family I. Stellettid.

Appendix-Epipolasida3?

Demus C. STERRASTROSA.
Family I. Geodiiclie.

Family II.

Placospongicla3.

Suborder III. MICROSOLEROPHORA.
Family I. Placinida.

Family II. Corticithe.

Family III. Thrombida.

In order to arrive at more general results first, we shall postpone a consideration of
the families of the Choristida till we have passed in review the Lithistida.
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Order II. LITHISTIDA, 0. Schmidt.
Historical.-The earliest description of a recent Lithistid sponge, Macandrewia
azorica, we owe to Gray, who was not unnaturally greatly puzzled as to its nature;
struck by the resemblance of its oscules to the calyces of an Alcyonarian, he was much

inclined to place it with the Alcyonaria, but cautiously refrained from actually doing so,
Bowerbank would seem to have
since he was unable to find any traces of the polypes.'
been the first to definitely include the Lithistida with the Sponges,' but he did not
distinguish them from the Hexactinellida, and this, and his failure to understand the

true nature of the skeleton either in the Hexactineffida or the Lithistida, led him into

numerous errors; not only did he class together these two widely different groups in the
same suborder, the fibro-siliceous Sponges, but he placed species belonging to both
in the same genus; thus the genus Dactylocalyx, instituted by Stutchbury to contain
the

Hexactineffid

Dactylocalyx pumiceus, must be carefully distinguished
from the genus Dactylocalyx of Bowerbank, which in addition to this species contained
several others which are genuine Lithistids.
This fact was not recognised by succeeding
writers for some years, and thus we find Gray in his classification of the Sponges'
species

including both Hexactinellid and Lithistid Sponges in his order Coralliospongia, and
adopting the Bowerbankian genus Dactylocalyx, with its heterogeneous mixture of
species belonging to two groups of different subclasses.
Similarly Wyville Thomson, in
an account of the Vitrea, an order proposed by him, fails into the same error.'
Ducha.ssaing and Michelotti in 1864 instituted a family Lithospongi, but from its
definition it might include Hexactinellid as well as Lithistid Sponges, and from the

illustration given of the only species of the group known to them, I am inclined to think
that it was actually based on a Hexactineffid Sponge.,
In 1869 Bowerbank° largely added to our
knowledge of the species of the order, but
included them all but one in the genus Daceylocalyx; in the same year 7 Bocage rescued
one species from this omnivorous genus, to which he tells us Bowerbank had intended to
devote it (as indeed he did in the Memoir
just referred to, which was published slightly
later than Bocage's description).
This species was made the type of a new genus,
Discodermia, under the name of Discodermia
polydiscus.
The next great step in advance was made
by 0. Schmidt,8 who brought the Lithistid
1
Gray, Proc. Zool. Soc. Lond., p. 437, p1. xv., 1859.
2 Bowerbanlc, Phil.
Trans., p. 279, 1858.
Gray, Proc. Zoo!. Soc. Lond., p. 472, 1867.
Wyville Thomson, Ann. and Mag. Nat. HiBt., ser. 4, vol. 1. p. 119, 1868.
6
d. L Mer Caraibe, p. 64, p1. xii. figs. 3, 4,1864.
Duchassaing and Michelotti,
' Bowerbank, Proc. Zoo!. Soc. Spongiares
Lond., p. 66, 1869.
Bocage, -Tom Sci. nath. phy8. e nat. .Liaboa, vol. ii. p. 160, p1. xi. fig. 1, 1869.
0. Schmidt, Spong. Atlant. Gebiet., p. 21, p1 iii., 1870.
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The task of defining the
Sponges together into a single order with the name Lithisticlie.
characters of this order Schmidt left to others, and it was most ably accomplished by
Carter,' who first furnished an exact account of the essential structure of the skeleton as
made several important
it is presented in this group.
Subsequently the same author
generic distinctions among the Lithistida.2
Zittel then followed with his great work on the order,' in which he subdivides it
four families:-the Tetracladina, Rhizomorina, Megamorina, and Anomocladina;
this was a great step in advance, and has simplified the labours of subsequent writers,
into

who have all adopted Zittel's system em bloc, excepting Carter, and Schmidt, the latter
of whom has offered some important criticisms upon it.

The Tetracladlina are distinguished by Zittel as possessing clesmas with a quadri
radiate axial canal; in the Megamorina and Rhizomorina the desmas exhibit only a
uniaxial canal, and in the Anomocladina there is no canal at all, the tetraradiate or
elongate axes
centrum.

of the

desma in

other families

being

here

replaced

by

a

massive

The characters of the families are given by Zittel as follows:Family I. Rhizomorina.-Desmas irregularly branched, beset with shorter or longer,
simple or composite, root-like processes or nodular excrescences, with a simple or branched
axial canal.

Ectosomal spicules like those of the rest of the skeleton; rhabdi and dicho

trines also present.
Family II. Megamorina.-Desmas large, elongate, smooth, curved, irregularly branched,
or only forked at the ends, with a simple axial canal, loosely interlocked with each other.
Among them sometimes smaller desmas of Rhizomorine type.
or dichotrines.

Ectosomal spicules rhabdi

Family III. Anomocladina.-Desmas consisting of four or more smooth arms meeting
in a thickened centre; arms forked at the end.
Bacillar spicules are also present in great
abundance.
Family IV. Tetracladina.-Desmas quadriradiate, the four arms branched or
thickened at the ends, with four axial canals meeting at
Ectosomal
angles of 1200.
spicules generally present in abundance (dichotrines, phyllotrines, discotrines, and
"bacillar" spicules).
As a classification of fossil Sponges this has much to recommend it, but the
systematist
who relies too exclusively on the characters which survive in these mere remnants of
organisms cannot hope for more than a very rough approximation to the truth; with all
the knowledge which we can obtain from the recent organism we cannot attain to more

Carter, Ann. and Mag. Nat. Hid., ser. 4, vol. xii. pp. 349, 437, 1873.
Carter, Ann. and Mag. Nat. Hint., B6?. 4, vol. xviii. p. 460, 1876.
Zittel, Studien ii. foseile Spongien, II. Lithistid, Abhandi. d. A. baier. AkcuL d. Win., vol. xiii.
pp. 85-154; tranla
tion, Ann. and Mag. Nat. Hi8t., aer. 5, vol ii. pp. 113, 235, 324, 385, 467, 1878.
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than approximations, and how much less if we found our classification on the fossil rather
than on the recent Sponges; in the former the microscieres are inevitably lost in the
process of petrefaction, so that not a single fossil Sponge has yet yielded a trace of these
important guides, and the characters of the chamber-system, only next important, must

necessarily disappear with the soft parts.
The most important observation made by Schmidt bearing on Zittel's classification is
the existence of a passage from the Tetracladine type of desma to the Rhizomorine, and
this I can fully confirm from my own examination of Schmidt's material; the passage
occurs in Macandrewia clavatella,' and clears up many difficulties as regards the

0. Schmidt2
relationships of the Lithistids, a subject that will be discussed directly.
having found that the distinction between the Rhizomorina and the Tetracladina cannot

be maintained as absolute, laid great, and as I think undue, stress on another, the
presence, namely, of the discotrine, which he made the character of what he named the

"Discodermia" series; the presence of the discotrine does not correspond either with
generic or family distinctions, and can no more be made use of as a classificatory
character than say the dichotriEene, as distinguished from the orthotrine, in the case of
the Choristida.

Too little is known of the characters of the soft parts in the Lithistida to enable us to
In the following five species, Theonella
judge how far they may be useful in classification.

swinhoci, Discoderinia discifurca, Corallistes typus, (Jorallistes masoni, and Pleroma
turbinatum, the chamber system is aphodal, and the choanosomal mesoderm sarcen
chymatous, in Azorica pfeiffirt the chamber system is dliplodal and the choanosomal
mesoderm of an exceptional character (vide p. 321).
The difference between an aphodal
and dliplodal chamber system in the Lithistida is not very marked, and is not of the

same importance as that between the aphodal and eurypylous systems.
It is of interest,
however, to observe that the species enumerated as possessing an aphodal system are
more closely related to one another than to Azorica, which is widely separated from
them on

other grounds.
The size of the chambers in six species, viz., Theonella
swinhoei, Discodermia discfurca, (Jorallistes typus, Corallistes masoni, Siphoniclium
capitatum, and Azorica pfeiffirl8, is very similar, ranging from OO15 to OO24 mm. in
length, by OO18 to 0031 mm. in breadth; in Pleroma turbinatum it is exceptionally
great, viz., OO4 by 0,044 mm.
The characters on which we must depend for the subdivision of the order are those of
the skeleton, including of course the microscleres, the presence or absence of which can
be definitely ascertained in moat of the existing Lithistida, though never in the fossil
forms.
Loc. ci&
0. Schmidt, Spong. Meerb v. Mexico, p. 24,1879.
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In an article in the Encycloptedia Britannica I proposed the following classification,
which is based on differences in the characters of the desmas :Order Lithistida, 0. Schmidt.
Suborder I. Tetracladina (Zittel).
The desma is tetracrepid.
With the characters of the suborder.
Family I. Tetracladid.

Examples- Theonellu,

Gray; Di&coclcrmia, Bocage; Siphonia, Parkinson.
Suborder II. Rhabdocrepida.
The desmas are of various forms, founded on a mono
crepid basis.

The desmas are of comparatively large size;
Family I. Megamorinidie (Zittel, emend.).
the ectosomal spicules are tritenes and the microscieres are usually
Examples
spira.sters.
-Corallistes, 0. Sch.; Dorydermia, Zittel; Hyalotragos, Zittel; Lyidiurn, 0. Sch.

The desmas are of comparatively small size,
Family II. Micromorinithe.
and microscieres are absent.
Examples-A zorica, Carter; Verruclina, Zittel.
Suborder III. Anomocladina.

trines

The desmas with a nucleate massive centrum from

which a variable number of arms proceed
radiately.
Roemer.
spongia,

Examples- Vetulina, 0. S.; Astylo-

On becoming convinced of the occurrence of the
passage from the tetracrepid to the
monocrepid desma, discovered by 0. Schmidt to occur in the case of Macandrewia; and
further recognising the closeness of the
affinity which exists between the Tetracladidie,

and Megamorinid
(as defined above), I made a fresh attempt at classification, and this
time based it on the presence and absence of triane
spicules; thus making primary use

of the same character that is employed for the
separation of the Choristida from the
Monaxonida.
In this way the order Lithistida would be divided into two suborders, the
Trienophora
and Rhabdophora.
The Trienophora would be
distinguished not only by trines but
by the presence of microscieres and by the larger size of the desma.
Further

the presence of microscieres in two
Rhabdophorous genera (&leritoderma and Neopelta); in the latter an amphiaster is
present, in the former a sigmaspire, precisely similar to the typical sigmaspire of the
investigation,

however,

revealed

TetillidLe.

These genera thus agree with the Trinophora in
possessing microscleres, and with
the Rhabdophora in the absence of trines.
They are truly annectant, or passage-forms
If they are to be classed
through which the Tria3nophora pass into the Rhabdophora.
with either group it should be with the former since they further resemble them in
Their inclusion however necessitates a change
possessing a special ectosomal spicule.
in the proposed classification, and I now offer the following, in which the presence or
absence of special ectosomal spicules and of microscieres serves for the definition of two
suborders-the Hoplophora and Anoplia; the Hoplophora are subdivided into two deni',
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the Triienosa and Rhabdosa; in the former triene spicules are present, but not in the
latter.
The following is a table of the proposed groups:Order II. LITHISTIDA.
Suborder I. HOPLOPHORA.
Demus I. TRLENOSA.
Family

I. Tetracladid

(Tetracladina, Zittel).

II. Coraflistidm (Rhizomorina, Zittel).
Family III. Pleromiche (Megamorina, Zittel).
Family

Demus II. RHABDOSA.
Family I. Neopeltid.
Family II. Sc1eritodermide.
Family III. Cladopeltidt.
Suborder II. ANOPLIA.
I. Azoricidm (Rhizomorina, Zittel).
Family II. Anomocladidm (Anomocladina, Zittel).

Family

Relations of the Lithisticla to the C7ioristida.-The presence of the desma
through
out the Lithi.stida suggests a monophyletic origin for the order, for it is
extremely
that
this
form
of
has
been
evolved
more
than
once.
The
improbable
spicule
separately
resemblance of the Tri.nose Lithistids to the Ohoristid Streptastrosa is so marked that
there can be little doubt of the close phylogenetic connection of the two groups, and
further, the fact that the desma commences in the Tetracladidm as a microcalthrops proves
that the order of descent has been from the Choristida to the Lithistida, and not in the
reverse direction.

Again, since the point of connection with the (Jhoristida is furnished
by the Trinosa, it is this which must be regarded as the ancestral demus; the
Rhabdosa are descended from it, and from the Rhabdosa the Anoplia.
The adherence of the Lithistida to the Choristida being admittedly through the demi
Trinosa and Streptastrosa, the next question that arises is as to which of the families
of these demi stand in closest connection, and I think it will be found that these are the

Pachaatrellidm on the one hand, and the Tetracladidm on the other, for if we compare
such a Pachastrellid as Pachastrella abyssi with such a Tetracladid. as Macandrewia we
shall find a closer correspondence between the complements of spicules of the two, than in
the case of any other two members of the two demi; thus each possesses as microscieres,
microxeas, microstrongyles, and spirasters, of similar, indeed almost identical characters.
Both possess oxeas, and the calthrops of PaohastreUa are represented by the tetracrepid
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desmas of Macandrewja.

In both, further, the chamber-system

is

aphodal, and the

choan osomal mesoderm sarcenchymatous.
No dichotrines, however, are present in Pctchastrella, as there are in

Picroma

among the Pleromid, in most of the Cora11istid, and in some Tetracladid; and though
these spicules do not occur in Macancirewia, they are represented by the closely similar
This difference however is not of
phyllotrines, which have been evolved from them.
sufficient importance to shift the connection from the Pachastrellida to the Theneid
(a
connection however which by another line of reasoning I admit to be possible), it merely
suggests that the Pachastrellid ancestor of the Tetracladiclie possessed dichotrines which
the genus Pachastrella has lost.

So far as can be judged from resemblances between existing Sponges, the Tetra
cladicke have descended from the Pachastrellithe, and are the oldest family of the demus.
In some respects however the Pleromid
and Corallistithe are least removed from what

we should conclude was the ancestral type, and it is possible that these families should be
regarded not as derived from the Tetracladithe, but from an ancestor common to them
both.

Thus in Pacha.strella some of the calthrops are replaced by triods and oxeas; and
in Macandrewia some of the tetracrepid desma.s
by triacrepid and rliabdocrepid ones; if
now the ancestral Lithistid possessed a similar mixture of forms, the Tetracladid
might
be regarded as having originated by the selection of the
tetracrepid desmas exclusively
(the selection being incomplete in the case of Macancirewia), and the Corallistid
and

Pleromiche by a selection of the rhabdocrepid forms.
This view is in accordance with
the fact that the flagellated chambers in Pleroma are
larger, and one would therefore
presume more primitive, than in any other Lithistid, and indeed than in Pacha
strella itself.

It would also accord with the fact that dichotrines are more common in
the Cora1listid
and Pleromithe, and phyllotrines and discotrüenes in the Tetracladiche.

The modification thus introduced into our earlier results will be carried still further when
we reflect that a Litbistid ancestor with dichotrines and
large flagellated chambers,
involves a Pachastrellid ancestor with dichotrines and
large flagellated chambers, and
such a Pachastrellid would approach more nearly the Theneiche than
any existing Pacha
strellid of which the soft parts have been examined.
This is a further indication of the pro
bability that the Pachastreffid have been derived from the Theneid.
On the whole then
it would appear that the Lithistida have descended from an extinct
pro-Lithistid ancestor,
which in turn had descended from an extinct pro-Pachastrdllid ancestor,
possessing closer
than do any of the
affinities with the Theneid
existing forms of the Pachastre1lid.
From the Trinosa to the Anomocladiclie we are
presented with an almost continuous
series of gradually simpler forms, simpler, that is, as regards the characters of the skeleton.
Thus in the Rhabdosa trines have disappeared, and while in one
family (Oladopeltida)
microscleres are absent, in another they are
sigmaspires (Scleritode,na).1
1 In this case at all events the
is
to
be
sigmaspire
regarded as a degenerate and not an a primitive spicile of course;
one is left with a last appeal to "reversion."
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With this simplification proceeds a diminution in the size of the desma, so that in the
In the
Rhabc1osci and in the Anoplia it is much smaller than in most of the Trinosa.

have disappeared, but the desma is still rhabdocrepid in the
Anoplia ectosomal spicu].es
Azoricid; in the Anomocladid, however, even the crepis disappears, and we are left
It is worthy of note that, notwithstanding
with a skeleton of acrepid desmas and rhabdi.

the simplification attained by Vetulina, the only existing Anomoclaclid, the mass of its
skeleton as compared to that of the sponge is larger than in any other Lithistid, probably
larger than in any other known sponge.
A summary of the foregoing classification and an account of families and genera will
now be given :-

Tribe TETRACTINELLIDA, Marshall.
Tetractinellida, Marshall, Zoitschr. f. wiss. Zool., Bd. xxvii. p. 134, 1876.
Demospongk in which trine or tetraxon megascleres, or Lithistid desmas, are present.
These characters fail in a single family, the P1acospongid, with a single genus,
Placospongia; this is included in the Tetractinellida on account of the presence of
sterrasters, which are not known in any other Sponge outside the Tetractinellida.

Order I. OHORISTIDA, Sollas.
Citoriatida, Sollas, Ann. and Mag. Nat. Hist., ser. 5, vol. vi. p. 386, 1880.
Tetractinellida in which Lithistid desmas are absent, and the megaacleres are never
articulated to form a coherent skeleton.
Suborder I. SIGMATOPHORA, Sollas.
Sigmatophora, Sollas, Article "Sponges," Encyc1opdia Britannica, voL xxii. p. 423, 1887.
(Jhoristida in which the microsclere, when present, is a sigmaspire.
Family I. T E T I L L I D £, Sollas.

Group Tethyina, Carter, Ann. and Mag. Nat. That., ser. 4, vol. xvi. p. 67, 1875.
Tetillida, Sollas, Sci. Proc. Roy. Dubi. Soc., vol. v. p. 178, 1886.
Historical.-The earliest described species of Tetillid Sponge is Craniella (Alcyonium)
cranium, Muller.' This was subsequently associated by Lamarck with a Monaxonid
Sponge, Tethya lyncwrium, in the same genus Tethya, Lamarck.2 That Tethya cranium
and Tethya lyncurium are generically different was first recgnised by Gray," on whom
devolved the responsibility of finding a new name for one of them.
Tethya lyncunum
'Muller, ZooL Dan., p1. lxxxv. fig. 1, 1789.
Gray, Proc. Zool. Soc. Land., p. 53, 1867.

'Lnmnrck, Mthm. 4. Mw-, t. i. p. 71, 1815.
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is a combination that
be disturbed,
by the accepted laws of nomenclature cannot possibly
since the species is the type of the genus so named by Lamarck, and accepted and
redefined by 0. Schmidt in 1862.
A new name should therefore have been found

for Tet/iya cranium. Gray, however, unfortunately substituted Nardo's name, Donatia
aurantiaca, for Tethya lyncurium, of which it is a mere synonym, and left Tethya
cranium to stand.
This proceeding has naturally led to some confusion, but the
error was not long left uncorrected, 0. Schmidt,' some three years later, proposing a
new genus, Cranielict, to receive Tethya cranium, and leaving Tethya lyncurium in
1raniella and its
0. Schmidt, however, included
enjoyment of its established rights.
near allies, together with less closely connected Sponges, such as Stelletta, in his family
Ancorinid; and we owe to Carter 2 their separation as a distinct subfamily group.
Carter,

adopting Gray's nomenclature for Craniella cranium, named this group Tethyina, a
term which it is impossible to retain.
The Challenger material has added two new genera

to the group, and it has become
important enough to be raised to distinct family rank;
indeed, independently of these fresh accessions, its claim to be
regarded as a distinct
family would naturally be admitted on account of the sharp line of demarcation which
exists between it and the other members of Schmidt's Ancorinid.
Selecting Tetilla,
the most primitive genus of the
family, as the type, I propose for it the name Tetillid.

are Sigmatophora distinguished by characteristic pro
Dejinition.-The Tetihid
trienes, which never fail, and by sigma.spires, which not
unfrequently are absent.
No other Sponge can well be mistaken for a Tetihid; wide and numerous as are the
variations which occur within the limits of the family, the facies remains the same; it is
not always easy to say on what particulars a facies
depends; in this case I think these

will be found first in the form of the protriene, which is not
exactly repeated in any
other group of Sponges; next the anisoactinate character of the oxeas
may have some
thing to do with it, for though such spicules occur in other Tetractineffids, I do not know
of any in which they are present to the same extent;
finally the sigmaspires when present
are highly characteristic.
The Skeleton.-The different forms of megascieres met with in the
family are1. A somal oxea, which varies from 1-27 to 8 mm. in
length according to the species;
it is usually anisoactinate but sometimes isoactinate, the ecactine
being shorter and
more bluntly pointed than the esactine.
2. A cortical oxea, which differs from the somal chiefly in
and
being much smaller
usually isoactinate.

3. Protrftenes, which may be isocladose, or anisocladose in the latter case two; of the "
cladi are usually of equal size, and smaller than the third.
These spicules, as also the
oxeas, are frequently trichodaL

10. Schmidt., Spong. Atlant. Qebiet, p. 66, 1870.
'Carter, Ann. and Mag. Nat. Hut., ser. 4, vol. xvi. p. 67, 1875.
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4. A plagiotrine, with a very much reduced rhabdome; this spicule, which has been
met with in one species only, is very similar to a calthrops (Tetilla. merguiencis, Carter).
ö. Anatrienes; a somal form of this spicule can sometimes be distinguished from a

radical form,-in the latter the cladome is usually grapnel-like, in the former hastate.
6. Reductions of both the protrines and the anatriarnes are far from infrequent, one

and monnes result.
being suppressed, thus anadines, prodüeues,
Microscieres are usually present, though not always, and sometimes they are of more
than one form; if there is but a single form it is invariably a sigmaspire, if more than
or two of the clad

one, one of them is a sigm aspire.
In two species the sigmaspire is spined (Tetillajaponica,
Lampe, and Oraniella atropurpurea, Carter); in one it is ceutrotylote (Tetilla geniculata,
toxaspires, which occur in
Chrotella macellata as the special microscleres of the cortex, those of the choanosome
remaining as unmodified sigmaspires; microstrongyles of variously curved forms, which
Marenzeller).

The

additional forms

of microscieres

are

Minute
occur in Tetilla stipitata, Carter, and microxeas, Tetilla ctustraliensis, Carter.
globules are associated with the sigmaspires in several species both of Tetilla and
(Jraniella.
The number of different forms of megascieres present in the same species differs
greatly; in some, e.g., Tetilla sandalina, only oxeas and protrines may occur, in others
The
nearly all the forms which have been enumerated as occurring within the group.
somal megaseleres are more or less closely associated together in bundles or fibres, which
generally, if not always, radiate from a spicular centre or so-called nucleus, which is
excentriëally situated withiii the Sponge, from this they diverge in a more or less spiral
The cladomes of the trienes do not attain their full growth till
In some species of Tetilla the interspaces between the
they reach or enter the ectosome.
radial fibres are crossed by loosely scattered oxeas, not aggregated into fibres.
course to the exterior.

The cortical megascieres, which are always oxeas, may be loosely and irregularly
scattered through the cortex or more or less radially arranged (Craniella).
The Ectosome.-In the simplest forms, such as Tetilla sandalina, there is a total
absence of cortex, and the ectosome is a mere investing membrane, the choanosome with
its flagellated chambers sometimes
From
extending close up to the outer epithelium.

this stage the gradual evolution of the cortex is traceable in different directions, in Tetilla
leptodema and Tetilla grandis the ectosome is developed as a thin layer of fibro
vesicular collenchyma; in Chrotella
becomes
simplex this increases in thickness and
extensively excavated by intercortical cavities; corresponding with this advance we
find a slightly greater
of what may
development of fusiform cells in the inner layer
now be termed the cortex; in C'ranieUa; which
this direction,
completes the series in
the inner layer of the cortex is
the latter
clearly differentiated from the outer,
persisting as a collenchymatous tissue excavated by jntercortical 'cavities, the former
converted into a fibrous tissue by the rich development within it of fusi.form cells-
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These two layers may be
constituting one-half the thickness of the whole cortex.
In the Sponges with a cortex
distinguished as the inner and outer layers of the cortex.
excavated by intercortical cavities, the pores are distributed generally in sieve-like
groups over the whole external surface; in Cinachyra they are restricted to special
poriferous recesses, invaginated into the choanosome, hence in this sponge there is no

longer any need for intercortical cavities, and accordingly the cortex is solid throughout,
consisting mainly of a densely fibrous layer of fusiform cells, with a minimum of
associated gelatinous matrix.
The Oscules may be the simple openings of single excurrent canals (Tetilla), or the
mouths of special cloacal recesses (Chrote.lia 'macellata, Cinachyra barbata), or each may
be the mouth of a system of intercortical cavities, which receive several excurrent canals.

These canals pass through the inner layer of the cortex and open into the intercortical
cavities by sphinctrate apertures (Craniella).

Associated with the progressive modification of the ectosome are certain changes in
the character of the mesoderm and the chamber-system; the collenchymatous mesoderm
of the non-corticate species (Tetilla) becomes a granular coflenchyma in the simpler

corticate species (Uhrotella), and a true sarcenchyme in the higher (C'ranieila); corre
spondingly the flagellated chambers pass from a eurypylous to an aphodal stage, at the
same time becoming reduced in size (from about 0071 by 0044 mm. in Tetilla, to 0025
by 0035 mm. in Craniella).
Genital Products.-Ova have been met with in Chrotella macellata, and spermatozoa
in sperm-clusters in several species, in Tetilla pedifera, Tetilla grandis, (Jhrotella

macellata (in which they occur in vast numbers in the vicinity of the cloacas), and in
Craniella sch?nidtii; they have also been observed in Craniella cranium.
Development.-The embryos and young Sponges observed in Craniella simillima and
Craniella schmidtii are described on pp. 33, 40.

Genus 1.

Tetilla, 0. Schmidt.

Tetilla, 0. Schmidt, Spong. Kiiste v. Algier., p. 40, 1868.
0. Schmidt, Spong. Atlant. Goblet., p. 66, 1870.
Soilaa, Sci. Proc. Roy. Dubi. Soc., voL v. p. 179, 1886.
The ectosome is never differentiated to form a cortex, and never provided with
It may be absent altogether, i.e., represented
of
special spicules.
only by the layer
investing epithelium, or it may exist as a layer of soft fibro-vesicular collenchyma,
The mesoderm is a collenchyma; and the canal-system
as much as 05 mm. thick.
The megascieres are arranged in radiating fibres, but
are
eurypylous.
separate oxeas
also present, crossing those of the fibres transversely.
Type-Tetilla euplocamus, 0. Schmidt.
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Chrotella, Sollas.

C7rotella, Sollas, ScL Proc. Roy. Dubi. Soc., vol. v. p. 180, 1886.
The

ectosome

is

a

soft

cortex,

consisting of fibro-vesicular collenchyma, exca
cavities or sinuous canals; the inner layer is not

vated by extensive intercortical
differentiated from the outer, but contains a large number of fusiform cells arranged

tangentially.
The spicules of the cortex are scattered through it in various directions, but rarely
radiately.
The choanosome consists of granular
system is eurypylous or aphodal.

collenchynia or

sarcenchyine, the chamber

The excurrent canals may open to the exterior in simple oscules or by a common
cloaca.
The somal megascieres are arranged in radiating fibres, which are crossed by loosely
scattered oxeas lying more or less transversely.
Type- (Jhrotella simplex, Sollas.
There is a second species, Chrotella macellata, which

differs

from

the

type

in

possessing large excurrent cloacas, this may be regarded as a character of generic
importance, but I am unwilling to establish more genera with single species than are
absolutely necessary.
Genus 3. Cinachyra, Sollas.
Cinachyra, 501158, Sci. Proc. Roy. DubL Soc., vol. v. p. 182, 1886.
The ectosome is a thick cortex, which consists chiefly of a dense fibrous felt of
fusiform cells, only passing into a thin layer of collenchyma close to the outer surface.
Cortical

oxeas, chiefly confined to the outer three-quarters of the cortex, traverse it
radially at right angles to the surface.
The cortex is solid throughout, without intercortical cavities.
The excurrent and incurrent apertures are confined to special flask-shaped recesses,
formed by an inflection inwards of the cortex; the mouth of each recess is sphinctrate,

and the walls are perforated by pores, which communicate with the excurrent or incurrent
canals as the case may be.

The somal megascieres are collected into fibres which take a spiral course within the
Sponge; no separate megascieres are strewn through the choanosome transversely to
these fibres.

The mesoderm of the choanosome consists of a granular collenchyma.
system is eurypylous.
Type-Cinachya barbata, Sollas.

The chamber
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Genus 4.

C%'aniella, 0. Schmidt.

Craniella, C). Schmidt, Spong. Atlant. Gebiet., p. 66, 1876.
Sollas, Ann. and Mag. Nat. list., ser. 5, voL ix. p. 149, 1882; Sci. Proc. Roy. Dub!.
,,
Soc., p. 181, 1886.
The cortex is differentiated into an inner fibrous layer, traversed radially by cortical
oxeas; and an outer collenchymatous layer, excavated by intercortical cavities.

The pores lie in groups,
perforating the roofs of the intercortical cavities; the oscules
are distinguishable from the pores, and are usually few in number.
The mesoderm of the choanosome consists of
The chamber-system is
sarcenchyme.
aphodal.
Type-Graniella cranium, Lamarck.

Family II. S A M I D

, Sollas.

amid, Soilas, Encyclopedia Britannica, vol. xxii. p. 423.
Histo'iij.-The genus Sarnus, on which this family is founded, was included by Gray
in the family Clioniade, Gray.'
With Clionct, the type of this family, it has evidently no
near relation.
Carter having founded a family very similar to the C1ioniade, viz., the
Ecclonid,2 to contain the three genera, Gliona, Thoosa, and Alectona, subsequently
added Samus to it and another new genus Dotona.3
The family Ecccelonida not being

established on morphological characters, but on a peculiarity of habit only, could scarcely
be expected to stand, and a very slight examination is sufficient to convince us of the
want of morphological affinity between its components.
The family evidently cannot be
defended, but even were this not the case, the genus Samus would have to be removed
from it, since it possesses no essential character in common with its associates.
The
presence of the amphitrine, the only megasclere it possesses, indicates its place with the
Tetractinellhda; the sigmaspire similarly with the Sigmatophora; within this demus it
must be included as the representative of a distinct family.
.Definition.-Sigmatophora in which the characteristic megasciere is an amphitriene.

Genus Samu$, Gray.
Saniu8, Gray, Proc. Zool. Soc. Lond., p. 526, 1867.
Carter, Ann. and Mag. Nat. Hist., ser. 5, voL vi. p. 59, 1880.
,,
With the definition of the family.
Type-Samu anon ymus, Gray.

1
Gray, Proc. Zooi. Soc. Lond., p. 526, 1867.
2 Carte; Journ. Roy. Micr. Soc., vol. ii. p. 496, 1879.
3 Carter, Ann.. and Mag. Nat. Md., aer. 5, vol. vi. p. 56, 1880.
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PHYLOGENY OF THE SIGMATOPHORA.
Tetihithe
Cinachijra

Samid

Craniella

Chrolella
Tilla

-

---Sarnus

Suborder II. ASTROPHORAL, Sollas.
A8feropllora, Soflas, EncyclopLedia Britannica, vol. xxii. p. 423, 1887.
Choristida in which one or more of the microscieres is an aster.

Demus I. STREPTASTROSA, II. ii.
Sprastrosa, Sollas, Encyclopedia Britannica, voL xxii p. 423, 1887.
Astrophora in which one of the microscieres is a spiraster, or when this is not the
case one of the megascieres is a calthrops.
The name originally given to this group, Spirastrosa, is too similar to that adopted
by Ridley and Dendy for a Monaxon family, Spirastreffid, and for the sake of distinction
Streptastrosa is now substituted.

Family I. T ii EN E I DE, Sollas.
Group Theneanina, Carter, Ann. and Mag. Nat. Hist., ser. 5, voL xi. p. 354, 1883.
Theneicite, SoIlas, Sci. Proc. Roy. DubL Soc., vol. v. p. 178, 1886.
History.-This family is founded on the genus Thenea, Gray, who evidently had
some notion of the value of the spiraster in classification; a point that was subsequently
insisted on by myself both as distinguishing Thenea from Stelletta and as allying it with
Pxcillastra.'

It was

next made use of by Carter, who. chose it as the distinctive
character of a subfamily, which he named Theneanina, including in it the genera Thenea
and Pcillastra.
The group is here regarded as of family rank.
Dcflnition.-Streptastrosa in which the microscieres are spirasters or amphiasters,
and oxyasters or microxeas.
The ectosome never forms a cortex.

The mesoderm is a collenchymL

The chamber

system is eurypylous.
The family cannot be defined
as this is also present in the
by the spiraster alone,
Pachastreffid, which no doubt are very closely allied to the Theneid, bearing some
what the same relation to them that the simpler genera of Tetilhid do to the more complex.
Sohlas, Ann. and Mag. Nat. Hi.at., seir. 5, vol. IX. pp. 4341443,
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The Pachastreffid
Tetilhid

cannot, however, be included in the same family (as the higher
are with the lower), because they afford a new point of departure for fresh

modifications of the microscleres, as is illustrated in the difference between these spicules
in Dercitus and Pachastrella.
The Theneid
Stellettid

are evidently an annectant group, uniting the Pachastreffid
with the Tetillid.

Genus 1.

and the

Thenea, Gray.

Tlienea, Gray, Proc. Zool. Soc. Lond., p. 541, 1867.
Sollas, Ann. and Mag. Nat. Hist., ser. 5, vol. ix. p. 429, 1882.
,,
Vosmaer, Niederl. Archiv f. Zool., Suppl.-Bd. p. 5, 1882.
History.-A. full account of the history of this genus appears in my Report of the
Sponges collected by the Rev. Dr. Norman from Kors Fjord, Norway (loc. cit. supra).
It will therefore not be
The name
necessary to give more than a short summary here.

Thenea was first proposed
by Gray (boo. cit.) to include Tethya muricata, Bowerbank.'
Subsequently various authors described other specimens of this Sponge without recognising

their identity with it or with each other, and so bestowed new names
upon them; thus we
have Tisiphonia, proposed by Wyville Thomson,2 Wyville-thomonia,
by Perceval Wright,3
and Dorvillia, by Saville Kent."
After the resuscitation of the name Thenea, which it
should be mentioned had been already recommended by Perceval
Wright, a paper appeared
by Vosmaer in which its adoption was also advocated (boo. cit. supra), and it may now be
taken as definitely established;
giving in his adherence.

Carter," who was inclined to another view, at length

of symmetrical form, with one or more well-defined oscules,
and. specialised poriferous areas, in addition to
The
pores generally distributed.
distinctive spicules are diehotrines, which together with the other
megascieres are
Definition.-Theneid

radially arranged.
The species of Thenea are usually agariciform, and either
radiately or .bilaterally
symmetrical, in the radiate forms an upper moiety is usually separated from a lower by a
special poriferous recess, which is equatorial in position and either continuous or broken
up into a series of more or less oval areas; the upper moiety or "pileus" bears the oscule,
or oscules, and ends in a sharp "tegminal" edge, often continued into a
fringe of spicules1
overhanging the poriferous recess; in bilaterally symmetrical forms, from which all trace

of radiate symmetry has disappeared, the distinction into a
fails
pileus and basal portion
I Bowerbank, Proc. Zool. Soc. Lond.,
p. 115, 1872; Mon. Brit. Spong., voL L pp. 25, 108, 1884; see also j. 95 Of
descriptive part of this Report.
2
Wyville Thomson, Phil. Trans., p. 712, 1869.
$ E. P.
Wright., Quart. Journ. Micr. Sci., vol. x. p. 7, p1. IL, 1870.
Saville Kent, Monthly Micr. Journ., p. 293, p1. lxvi., 1870.
'Carter, Ann. and Mag. Nat. Rid., ear. 6, voL xi. pp. 354, 362, 1883.
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of both oscule and poriferous recess, which are of nearly
owing to the lateral position
sides of the Sponge.
equal size and situated on opposite
As a rule radical fibres descend from the base of the Sponge and either end separately

in splayed out leashes, or become matted together into a basal mass.
The spicules usually include the following:I. Megascleres-(1) oxea; (2) protridne or plagiotrine; (3) dichotrine with very
be differentiated into a somal and radical
long deuterocladi; (4) anatrine, which may
form.

II. Microscleres-(1) spiraster, or amphiaster;

(2)

metaster, and

(3)

plesiaster or

oxyaster.

is very variable in quantity,
Although the mesoderm is always collenchymatous, it
sometimes being reduced to a minimum, so that the folding of the choanosomal plate is

obvious, sometimes on the other hand increasing to so great an extent that no suggestion
of the origin of the canal-system by folding is. discernible, the canals being provided with
thick collenchymatous walls, and vela occurring at intervals no further apart than the
diameter of the canal, which is thus converted into a succession of vesicles.
Reproduction
is both sexual and asexual (by external gemmation).

Genus 2.

Characeila, Sollas.

Cliaracella, Sullas, Sci. Proc. Roy. Dubi. Soc., vol. v. p. 187, 1886.
of irregular form; oscules and pores not regularly distributed; megasclerès
not radially arranged, consisting of oxeas and orthotrines and dichotrines; the trines
The
are confined to the ectosome.
The microscieres are microxeas and amphiasters.
Theneid

mesoderm is a collenchyma, containing numerous granules.
Type- CharaceUa aspera, n. sp.

This genus is closely allied to Pcillastra, from which it differs by the absence of
triarnes from the choanosome.
The character of the mesoderm may furnish another
point of distinction.

Genus 3. Pcecillastra, n.. n.
ITnania, Bwk., Norman, Brit. Assoc. Report, p. 328, 1868.
Bowerbank, Mon. Brit. Spong., vol. iii. p. 258, 1874.
Sollas, Sci. Proc. Roy. Dubi. Soc., vol. v. p. 185, 1886.
Theneic]io without special
form, bearing on one
symmetry, but usually of plate-like
surface the oscules and on the opposite the pores, which are never collected into special
recesses.
The skeleton consists of oxeas, trines, and calthrops, which are aggregated
into more or less longitudinal and transverse bundles or indistinct fibres, the trines
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occupying the usual position in the
choanosome.
Anatri.enes are absent.

ectosome

and

in the
calthrops occurring
are spirasters, plesiasters or

the

The microscieres

oxyasters, and microxeas.

History.-The Sponge on which Bowerbank founded this genus was named by him
No?-mania crassa, it was dredged off Shetland by the Rev. A. M. Norman (vide p. 98).
First mentioned in the British Association Report (loc. cit.), it was afterwards fully

described in the Monograph of the British Sponges (loc. cit.).
In 1878 Carter' stated
that Ecioncmct conipressa, Bowerbank, 1866, Hymeniac iclon placentula, Bwk., 1874,
and Norinania crassa, Bwk., 1868, are identical species, and only varietally different from
Thenea muricata.

Specimens placed in my hands by the Rev. Dr. Norman for the
purpose, enabled me to confirm this statement as regards the identification of the first
three species, but not as regards the closeness of their association with Thertea ?nuricata.2
This was clearly an error, as Norman3 has also pointed out, and as Carter' has since
admitted.

Since the first three species are identical it becomes
necessary to make a choice of
generic and specific names. And first as to the genus. Hymeniacidon can at once be put
out of court; whatever else that genus
may be it does not belong t the Tetractinellida.
There remain Ecione?na and

the ground that Ecionerna has
precedence, declares for it, I think, somewhat hastily; the genus Ecionema was defined
by Bowerbaukb in 1864, and the species Ecionerna acervus, Bwk., specially assigned to
it as the type.
The genus cannot therefore be used to include
species generically
different from Ecionema acervus.
Now this species, as we know from Bowerbank's6
descriptions with full illustrations given later, does not even belong to the family
Theneid; it is plainly a member of the StelIettide, and stands there as the
type of the
genus Ecionema.
Ecionema

therefore

is

Normania; Carter, on

not

available

as a generic name for Normanict crassa,
Hy?neniacidon placentula, and Ecionema compressa; and Normania alone remains with
a claim; I should have much preferred to retain this as
connecting Norman's name with
the Sponges, in the investigation of which he has rendered such invaluable assistance;
but it appears to have been preoccupied; true, Bowerbank remarks that
Brady's genus
Normania, which has precedence, cannot stand, but this makes no difference, since
according to convention, a discarded name which has ceased to be used for one species, or
genus, cannot be applied to another, otherwise the door would be opened to confusion.
I therefore propose to rename the genus Pcecillastra.
'Carter, Ann, and Mag. Nat. Hist., aer. 5, vol. ii.
174.
2 Sollas, Ann.. and Mag. Nat. Bid., ser. 5, vol. ix. p. 433,
1882.
p.
Bowerbank, Mon. Brit. Spong., vol iv. p. 29, 1882.
' Carter, Ann. and Mag. Nat.
Hiat., ser. 5, vol. xi. p. 359, 1883.
6 Boworbank, Mon. Brit.. Spong., vol. i.
p. 173, 1864.
0 Bowerbank, Proc. Zool. boo. Loud., p. 322,
p1. XU. figs. 1-8, 1873.
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Genus 4. Sphinc(rella, 0. Schmidt.
Sphinilrella, 0. Schmidt., Spong. Atlant. Gebiet., p. 65, 1870.
Vukanella, Sollas, Sd. Proc. Roy. DubL Soc., N.S., vol. v. p. 186, 1886.
Theneithe of no regular form, distinguished by one or more large oscules, which are
cloacas with fenestrated walls.
Special
fringed at the margin by long oxeas, and lead into

poriferous recesses are
Paci11astra.

absent.

The

spicules

and

skeleton are

similar to those

of

Type-Sphinctrella horrida, 0. Schmidt.
The Sponge on which I founded the genus Vulcanella is so different in general form
and outward appearance from Sp/iinctrclla horrida, and Schmidt's descriptions are so

a
of Schmidt's
incomplete, that it was not till I had an opportunity of examining fragment
I have found in the Challenger
species that I noticed the resemblance; since then
collection two other species, which are more like Sphinctrella horrida in general character,
and there can be little doubt as to the identity of VtLicanella with Sp/i.inctrella.

Genus 5.

Triptolemtis, n. gen.

Oscules and pores not known.
of no regular form, usually incru8ting.
The megascieres include an oxea and centrotrine, the microscieres a spiraster and spinose
Tlieneida

microxea.

Type-Triptolemus cladosu, n. sp. (p. 9).
The first discovered species of this genus were assigned by Carter,1 who described
them, first to Pachastreila, and subsequently to Samu.s; beyond the characters and

arrangement of the spieu.Ies, but little is known about them, and so long as the characters
of the chamber-system are uncertain, the position of the genus is more or less open to
question.

Genus 6. Skeba, n. gen. (provisional).
Theneid

of no regular form; in the only species known burrowing.
seleres are dichotrineg, the microscieres spinose microxeas.

The mega

Type-Staba simplex. (Carter) (p. 102).
This is another of the
Samus; in that genus
Sponges assigned by Carter to the genus
as redefined by us it cannot -be included, and since there is no other existing genus to
which it can be referred, it becomes necessary to institute a new one to receive it.
I Carter, Ann. and
Mag. Nat. H4L, $a. 4, v0L xvil p6 410,1876; carter,op.Ci&,eer.6,VOLvLp.60,1880.
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Genus 7. Nethea, n. gen. (provisional).
of no regular form; in the only species known, incrusting or burrowing.
reduced to a
megascieres are an oxea and a dichotrline, with the rhabdome

Theneid
The

tubercle.
Type-Nethea nana (Carter) (p. 103).
This species is regarded by Carter as a Thenea; as this is a view which cannot be
maintained, we are led as in the case of the preceding species to institute a new genus
for its reception.

Genus 8. Placinastrella, F. E. Schuize.
Placina8¬rella, Schuize, Zeitschr. f. wiss. Zool., Bd. xxxv. p. 449, 1880.
Theneid

in which the megascieres are calthrops, triods, and oxeas; the calthrops
when situated near the suthtce is orientated like a triame which it then much resembles.
The microscieres are of two orders of size, a larger consisting of tn- and di-actinose
oxyasters, and a smaller, chiefly confined to the ectosome, and consisting of tetra-, tn-,
and di-actinose oxyasters.
Type-Placinastrella copiosa, F. E. Schulze (p. 103).
This genus is referred to the Theneida with many misgivings.

It reminds one very
much of Pa3cillastra in the arrangement of the microxeas (diactinose oxyasters), but
differs from it and from other genera of the Theneid family in the absence of spirasters;
indeed, by this deficiency it should, according to definition, be excluded from the family,
and it may be necessary to restore it to the Placinithe, in which
family Schulze
The mode of arrangement of the microxeas in the ectosome,
originally placed it.
which they traverse at right angles to the surface, is very characteristic, and reminds one
of a similar arrangement in the Suberites.

Family II. PACHA8TRELL1DE (Carter).
Pacha8trelUna, Carter, Ann. and Mag. Nat Hist, sor. 4, vol. xvi. pp. 48, 68, 82, 1875.
Pacha8&ellid, Sollas, emend., Sci. Proc. Roy. Dubi. Soc., vol. v. p. 177, 1886.
Definition.-Streptastrosa in which the chief megascieres are calthrops, trines being
absent.
The microscieres may be spirasters, spherasters, or microrabds.
The choanosomal mesoderm is sarcenchymatous, and the chamber-system aphodaL
History.-The family "Pachastrellida," as founded by Carter, is the fourth of the
"Holoraphidota," Carter, and includes the two subfamilies-" groups" Carter
Pachastrellina and Lithistina (the latter equivalent to our order Lithistida); it is perhapS

order
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owing to its being thus too inclusive that it has not met with general adoption; as used
in our scheme of classification the family Pachastrellithe is nearly equivalent to the
group or subfamily Pachastrellina, Carter.
The family is closely allied through Pachastreila

abyssi, 0.

Schmidt, with the

family being the genus Pceciilastra; by the
possession of an aphodal chamber-system and sarcenchymatous mesoderm the Pacha
stre1lid
are, however, raised to a higher grade than the Theneid, and thus in framing
Theueida3, its nearest relation in this

our phylogeny of the Streptastrosa we have regarded the Theneicl

as the ancestral

group.
It is only as a matter of convenience, however, that the Pachastrellidie are included
in the Streptastrosa, since the only genus which possesses the characteristic spiraster is
Pacliastrella itself; the other two genera of the family differ widely from this, first in the
absence of rhabdal megascieres, and next in the characters of the microscieres, which in

Derctus are a toxa and microrabd, and in Calthropella a sphcraster; the sole character
by which these genera are united with Pachastrella lies therefore, so far as the spicules
are concerned, in the calthrops, which is common to all.
chamber-system and mesoderm are not known.

In Dercitus the characters of the

Genus 1. Pachastrella, 0. Schmidt.
Facliastrella, 0. Schmidt, Spong. Kiiste v. A.lgier., p. 15, 1868.
Pachastreffid

in which the megascleres are calthrops and oxeas, the microscieres
spirasters, microstrongyles, and ('?) microxeas.
Type-Pachastrella rnonilfer, 0. Schmidt (p. 110).

Genus 2. Dercitus, Gray.
Dercitn8, Gray, Proc. Zool. Soc. Lond. p. 542, 1867.
Facha8trella, 0. Schmidt, Spong. Atlant. Gebiet., p. 76, 1870.
Baller8bya, Bqwerbank, Mon. Brit. Spong., vol iii. p. 347.
Pachastrellid

in which the microsc1ere

are spined microrabds and toxas.

Type-Dercitus bucklancli, Bowerbank (p. 108).

Genus 3.

Calthropella, n. gen.

with only one form of microsciere, which is a euaster.
mega2cleres are calthrops, oxeas being absent.
Pachastrellid

Type-Clalthropella simplex, ii. sp. (p. 107).

The only
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PHYLOGENY OF THE STREPTASTROSA.
Paohastre1lid
Gaithropella
Dercitu8
I
I

Thenaidi

Pachastreila
Characella
Thenea- Sphinctreila-Paiciilao'tra
Skebu?

Piacinastreila 7

Trzpiolemus

Netheal
In this scheme Pxcillastra is doubtfully supposed. to have originaIed from Thenealike Sponges, which may have been nearly allied to Sphinctrella, some of the species of
which are incrusting and others not, but none possess dichotrines like those of Thenea.

Net/iea and Stceba are supposed on account of their burrowing habits to be degenerate
forms.
As an alternative scheme for the Theneid

the following may be suggested :-

Thenea
Spliinctrelia
I

Characella
I

Pacha8trellidw_____Pacila8ira - Triptolemu
Placinastrefla

Demus II. EUASTROSA, Sollas.
Eua8tro8a, SoUa8, Eucyclo1ic1ia Britannica, vol. xxii. p. 423, 1887.
Astrophora in which euasters are always present, but never spirasters nor sterrasters.
Trines are present but not calthrops.
Family I. STELLETTID.
Group Steliettina, Carter, Ann. and Mag. Nat. Hist., aer, 4, vol. xvi. pp. 48, 67, 81, 1875.
History.-The central type of this family is the genus &elletta, which was originallY
defined by 0. Schmidt in 1862 and at that time placed by him amongst the so-called
10. Schmidt, Spong. Adriat, Meeres, p. 46, 1862.
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In 1870 Schmidt' proposed the family Ancorinicke to include Sponges with
The genera enumerated as belonging
"anchor "-shaped spicules, but without sterrasters.
to the family are :-Pctchastrella, Sphinctrella, Tetilla, Craniclia, Ancorina, and
Corticata.

Stellettct; all then defined by Schmidt for the first time.

In 1875, Carter proposed the group Stellettina as one of the subdivisions of his
"
family Pachytragida, which was defined as including
Sponges more or less corticate,
with a cancellous, more or less radiated structure, internally well differentiated."
This

family can no longer be maintained, at least not without a revision of the definition and
a change in the name, as neither are any longer indicative of the Sponges it includes.
At the same time in its essential features the family is a very natural one; much more
so than 0. Schmidt's.
Geodina,

It was subdivided into three groups of subfamily value:-the
The Stellettina were rightly distin
Stellettina, and Tethyina (Tetillithe).

guished from. the Geodina by the absence of sterrasters, a distinction already made by
Schmidt between his Ancorinid
and Geodiad.
In 1880 Carter,' recognising the

essential similarity between Oa?ninus, Pci chymatisma, and Erylus, suggested that these
genera, "although belonging to the Geodina, should constitute a different group from the

Geoclia proper."
Subsequently, however, in 1883, Carter enlarged the contents of the
group Stellettina by referring to it the genus Erylus, Gray (Stelletta mamillaris and
Stelletta discophora, 0. Schmidt), although he had previously rightly regarded Erylus as
a Geodiid genus, and I fail to perceive the reasons for his change of view.
The essential
features of the sterraster are not affected by its form, and are as obviously present in the
.Erylus "disc" as in the Geodine "globate "; it is true, however, that the recurved
spines which usually terminate the actines of the Geodine sterraster are not present in
the Eryline, and this difference is connected with a difference in the mode of union of
these spicules to form the sterrastral layer of the cortex ; but these differences are less
considerable than those which distinguish the sterraster, whether Eryline or Geodine, from
all astral spicules of the Stellettidie.

In 1880 0. Schmidt,4 in adopting the division Tetractineffida, abandons the distinc
tion between the families Ancorinid
as these were defined by him;
and Geodithd
and quite
Ancorinida differ far more from one another
rightly so, since the contents of the
than from the Geodijd.
The distinction has, however, been quite recently revived by
Vosmaer
no reasons are assigned for this step, and the Ancorinid&o of \Tosmaer are, if
Including
possible, a more disorderly assemblage of diverse forms than that of Schmidt.
too much and excluding too much, I see no way to accepting it, and prefer to adopt
Carter's group Stellettina, at the same time raising it to the value of a distinct family.
1 0. Schmidt,
Spozig. Atlant. Gebiet., p. 64, 1870.
2 Carter, Ann. and
Mag. Nat. Mist., ser. 5, voL vi. p. 137, 1880.
Carter, Ann. and Mag. Nat. Mist., ser. 5, voL xi. p. 347, 1883.
0. Schmidt, Spong. Meerb. Mexico, p. 60, 1880.
5 Vosnmer, Bronn's Kiasa. u. Ord. d. Thierreicbs, Porifera, p. 318, 1885.
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The
megascieres are oxcas and triencs.
chamber-system is aphodal and the mesoderm of the choanosome sarcenchymatous.
The ectosome may or may not form a cortex.
There may be but one form of aster or there may be two or more forms present; in
Definition.

in

which

the

the former case the additional. aster is usually a euaster or a euaster reduced to a
microrabd, but there are some few cases (Tribrachiurn, Tet/zyops'is, Disyringa) in which
it is a sanidaster, and one in which it is an
irregular form 'of amphiaster (Stryphnus).

The arrangement of the
megascieres is as a rule on the "radiate type," even when
absent in large fully grown Sponges this arrangement usually occurs in the
young
Sponge; but there are one or two cases in which there is an almpst total absence of
arrangement in all known stages, e.g., in Stryphnus, and the species Stelletta pathologica,
0. Schmidt, of which the generic relations are obscure.

The trines invariably present are usually ortho- or dicho-triames, the former, how
ever, sometimes replaced by plagiotrienes; anatrhenes
may or may not be present in
addition.
In Stelletta pathologica remarkable ccntrotriene forms are met with, and

these attain their full development in the choanosome as well as in the ectosome, while
in the rest of the family the trianes are never
fully grown till they reach the ectosome
01' its vicinity.
In the following genera the ectosome does not form a cortex
:-Myriastra, Anthastra,
Ecionema; in the following the cortex is chiefly spicular :-Aurora,
Papyrula, St'ryphnus,
in
the
remainder
Algol;
chiefly fibrous or fibro-spicular :-Piloc/iroga, Asti'ella,
Psaininastra, Tribrachi'urn, A ncorina, Disyringa,
Tetliyopsis.
the
Stellettidtv.-The only attempt yet made to reduce the species
Classification of
of the overgrown genus Stelletta (for our Stellettithe is almost
equivalent to Schmidt's
genus) to order is that of Carter, whose classification is as follows :"Group Stdllettina.
"Subsection I. Psilodermata :-' Thin-skinned Stellett.'

"a. Cortex thin or next to nothing,
charged more or less with minute stdllates
only (Stellifera).
"b. Cortex similar, but charged with bacilliform bodies
chiefly (Badihifera).
"Subsection II. Pycnodermata :-' Thick-skinned Stellett.'

"a. Cortex thick, charged with discoid bodies
(Discifera).
"b. Cortex thick, charged with globostellates
(Globostellata)."
No illustrative species of Stellifera are given; of Bacillifera, Ecionema acerl),
Bwk., Ecionemct densu, Bwk., Ecionema poncicrosus (= Stryphnus ponderosu.s), Bwk.,
and S'telletta helleri, 0. S., are quoted; of Discifera, Stelletta euastrurn, 0. S., Stellettcz
discophora, 0. S., Sfellett a mamillaris, 0. S.; arid of Globostdllata, two new species
Stelletta reticulata, Crtr., and Stelletta globostellata, Crtr.
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Notwithstanding its want of completeness this arrangement has a good deal to
recommend it; a particularly good distinction is the primary one into Psiodermata and
Pycnodermata. The Stellifera would include our My?'iastra and A nthastra ; the Bacihifera

the single genus Ecionema, Bwk.
The Discifera are equivalent to the genus Erylus of the Geodii&e; the Globostellata.
to the new genus Aurora.
In redistributing the contents of the family, regard has been paid to the general
assemblage of characters, and the genera now proposed will, I think, prove to be natural;
there are some which are more doubtful than others, on account of their being founded

either on single species or on single characters; such are Astrella, distinguished from
Stelletta by possessing but one form of aster; Anthastra, distinguished from Myriastra

The grouping of the genera into
by the presence of a second aster (the anthaster).
subfamilies depends chiefly on the characters of the asters.
Subfamily I. Homasterina; Ste1lettida which never possess more than one form of
aster.
a. Ectosome not a cortex-Myriastra.
b Ectosome a fibrous cortex-Pilochrota, Astrella.
In the remaining genera more than one form of aster is present, they may therefore be
termed "heterastrose."
Subfamily 2. Euasterina; heterastrose Stellettid
is a euaster.

in which the additional microselere

a. Ectosome not a cortex-Anthastra.
b. Ectosome a fibrous cortex-Stelletta, Dragmastra.
c. Ectosome crowded with large spherasters, but not fibrous-Aurora.

Subfamily 3. Rhabdasterina; heterastrose Stellettid
sciere is a microrabd.

in which the additional micro

a. Ectosome not a cortex-Ecionema.
b. Ectosome a fibrous cortex-Psammastra.
c. Ectosome crowded with microrabds-Papyrula, Algol.
Subfamily 4. Sanidasterina; heterasterose StehIettida in which the additional micro
sciere is a sanidaster or amphiaster.
a. Skeleton

radiately arranged, ectosome a fibrous or fibro-spicular cortex
Ancorina, Tribrachiuin, Disyringa, Tethyopsis.
b. Skeleton with no regular
arrangement, ectosome a spicular not a fibrous
cortex-Stryphnus.
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Subfamily 1. HOMASTERiNA.
Genus 1. Myriastrct, Sollas.
Myriastra, Sollas, Sci. Proc. Roy. Dubi. Soc., vol. v. p. 188, 1886.
Sponge small, frequently more or less spherical; oscules distinct; pores in sieves,
Ectosome thin, collenchymatous.
leading into widely ramifying subderinal cavities.
The microselere is a chiaster.
Type-Myriastra subtilis (p. 113).

Genus 2. Pilochrota, Sollas.
Pilochrota, Sollas, Sci. Proc. Roy. Dubi. Soc., vol. v. p. 189, 1886.
Oscules usually distinct; pores in sieves
leading into radial incurrent canals which
are not constricted on
passing through the fibrous layer of the cortex.
Ectosome
to
differentiated
form a cortex which usually consists of a middle
collenchymatous layer,
an outer thinner and an inner thicker fibrous
The microsciere is a chiaster.
layer.
Type-Pilochrota haeckeli (p. 120).

Genus 3. Astrella, Solla.s.
Astrella, Sollas, Sci. Proc. Roy. Dubi. Soc., voL v. p. 191, 1886.
The cortex is usually well developed,
consisting of a thick outer layer of collenchyma,
sharply defined from a thick inner layer of fibrous tissue; the collenchyma passes into a
thin fibrous layer beneath the outer
Chones completely
epithelium; pores in sieves.
differentiated, consisting of a main canal
traversing the collenchymatous layer,
proximally constricted into a narrow tube which passes through the inner fibrous layer,
distally divided into several branches each of which terminates beneath a pore-area.
The
microsclere is a pydnaster.
Type-A strella vosrnaer-i, n. sp. (p. 181).
Subfamily 2. EUASTERINA.
Genus 4. Anthastra, Sollas.
Antlzastra, Sollas, Sci. Proc. Roy. DubL Soc., voL v. p. 191, 1886.
Sponge usually more or less spherical; oseules distinct or not; pores in sieves over
An anth aster is present in addition to a
lying extensive ramifying subdermal cavities.
chiaster.
Type-Anthastra pukhra, 11. sp. (p. 183).
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Genus 5. Stelletta (0. Schmidt).
Stelletta, 0. Schmidt, Spong. Adriat. Moeres, p. 46, 1862.
Soilas, Sci. Proc. Roy. Dub!. Soc., voL v. p. 192, 1886.
Oscules distinct or not; pores in sieves overlying completely differentiated chones.
Of the two forms of
Cortex well developed, similar in structure to that of Astrella.

aster which are present, one is generally distributed throughout the Sponge (somal), the
other is restricted to the choanosome (choanosomal).
Type-Stelletta boglicii, 0. Schmidt (p. 184).
Genus 6. Dragmastra, Sollas.
Dragma8tra, Sollas, Sci. Proc. Roy. Dubi. Soc., voL v. p. 193, 1886.
Sponge similar to Stelletta, but with the collenchymatous layer of the cortex crowded
with orthodragmas.
Type-Dragmastra normani, Sollas (p. 187).

Genus 7. Aurora, it. gen.
The cortex is not differentiated into two layers; densely crowded with large splier
asters.
Type-Aurora globoste2lata (Carter) (p. 187).

Subfamily 3. SANIDASTERINA.
Genus 8. Ancorina (0. Schmidt).
Ancorina, 0. Schmidt, Spong. Adriat. Meeres, p. 51, 1862.
The cortex is thick and fibrous, and is not produced into tubular outgrowths.
The
sanidaster is confined to the ectosome; in addition a somal chiaster or choanosomal
oxyaster may be present.
Type-Ancorina cerebrum, 0. Schmidt (p. 188).
I
Genus 9. Tribrccchium (Weitner emend. Sollas).
Tribrachium, Weltuer, Beitrage z. Kenntnis8 der Spong., Inaug. Diss. Freiburg, p. 50, 1882.
Sollas, Sci. Proc. Roy. DubL Soc., vol. v. p. 194, 1886.
11
Sponge spherical, produced into a special cloacal tube, the megascleres of which are
orthodines.
The microscieres are sanidasters only, though a minute waster may occa
sionally be present.
Type- Tribachiwm schmidtii, Weitner (p. 154).
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Genus 10. Tethyopsis, Stewart.

Tethyopi8, Stewart, Monthly Mier. Journ., N.S. vol. x. p. 281, 1870.

tube, the mega
Sponge more or less spherical, produced into a complex cloacal
scieres of which are anisoclaclal orthotrienes.
The microscieres are an ectosomal
sanid
spheraster (very minute pycnaster), a choanosomal chiaster, and an orthodragma;
asters are absent.
The pores are not distributed over the
of the Sponge.
general surface
Type-Tethyopsis columnfera, Stewart (p. 190).

Genus 11. Disyringa, n. gen.
Sponge more or less spherical, produced at one pole into a complex cloacal tube, and
at the opposite pole into a
of the Sponge are
simple poriferous tube, to which the pores
confined.
The megascieres of the cloacal tube are modified ortho- and dicho-trines.
The microscieres are an ectosomal sanidaster,

a choanosomal oxyaster, and an ortho

ciragma.
Type--Disyringa dissimilis (Ridley) (p. 161).

Genus 12. Stryphnus, Soilas.
Stryphnus, Soilaa, Sci. Proc. Roy. Dubi. Soc., vol. v. p. 193, 1886.
Sponge massive; ectosome consisting of collenchyma densely crowded with mega
scieres irregularly arranged.
The somal megascleres are colossal oxeas, irregularly
distributed.
The ectosomal megascieres are ortho-, plagio-, or dicho-trianes.
The m]CrO

scleres are some form of euaster and an irregular sanidaster or
amphiaster.
Sollas
Type-Stryphnus niger,
(p. 171).

Subfamily 4. RHABDASTERINA.
Genus 13. Ecionema (Bowerbank).
Ecionema, Bowerbaák, Mon. Brit. Spong., vol. i. p. 173, 1864.
The ectosome does not form a cortex.
euaster.

to a
A microrabd is
present in addition

Type-Ecionema acervus, Bowerbank (p. 196).
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Genus 14. Papyrula, 0. Schmidt.
Papy?ula, 0. Schmidt, Spong. Kiiste v. Algiers, p. 18, 1868.
The microscieres are a êuaster and a microrabd.

The ectosome is thin and densely

crowded with microxeas.
Type-Ppyrula candidata, 0. Schmidt (p. 199).

Genus 15. Psammastra, Sollas.
Psalnrna8tra, Sollas, Sci. Proc. Roy. Dubi. Soc., vol. V. p. 194, 186.
Cortex thick, fibrous, containing embedded foreign bodies; surface conulose.
The
In addition to euasters a microrabd is present.
inegascieres include modified plagiotri.enes.
'rype...sa mmastra lnvrrayi, Sollas (p, 175).

Genus 16. Algol, n. gen.
The ectosome is thin, not fibrous, and contains tangentially scattered oxens.
The
microscieres are a chiaster and a comparatively large microrabd.
The. megascleres are
partly radially and partly irregularly arranged.
Type-Algol corticata (Carter) (p. 200).

PHYLOGENY OF THE STELLETTID.
Di.syringa
TeLlzyop8i8

Stryphnu8
I

Tribrachiuni
I
Ancorina
I

Astrella
I
Pilochrota
I

P8am?na8tra?
I
Ecionema

DragmaBira
P8ammastra 7-Stelletta
Papyr-ula
Aurora
I

Algol
I
Myria8tra

Stryphnu8?
I

-Antha8tra

APPENDIX TO THE EUASTROSA.
Family EPIPoLAsID.
Euastrosa (?) without trines, possessing oxeas and one or more forms of aster.
The
oxeas arranged partly in radiating fibres, partly scattered loosely in the choanosome; in
the ectosome disposed tangentially.

The chamber-system (so far as investigated) aphodal.
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Genus 1. Amphius, n. gen.
Epipolasid

possessing but

one

form

of microsciere,

an

amphiaster.

Chamber

system cliplodal.
Type-Amphius huxleyi, n. sp. (J. 178).

Genus 2. Asteropus, n. gen.
Epipolasid resembling St?'yphnus, from which they differ mainly by the absence of a
trine.
Chamber-system (?).
Type-Asteropus simplex (Carter), p. 205.

Genus 3. Coppatias, n. gen.
Epipo1asid

in which the

single

form

of

microsciere

is

a cuaster.

Chamber

system (?).
Type-Coppatias cor'iaceus (Carter), p. 207.
The position of this family is altogether doubtful; the
genus Amphius certainly
resemblance
to
the
Stellettid
so far as its soft tissues are concerned, and
presents great

the chamber-system might with almost as much justice be termed
aphodal as diplodal;
of the soft parts of the other two genera
nothing is known; Asteropus in the character

and arrangement of its spicules, at least in Asteropus simplex, so
closely resembles Algol
corticata, with which it was associated by Carter in the genus Stellettinopsis, that I am
strongly of opinion some close phylogenetic connection exists between the two, and
indeed that Asteropus has resulted from an Algol by the loss of trines.
Of Coppatias I
am not in a position to speak, as I have seen no specimens of it, but I am inclined to think
that its place will eventually be found to he somewhere within the Spintharophorous
division of the Monaxonids.

Demus III. STER1ASTROSA, Soflas.
Sterra8tro8a, Sollas, Encyolopdlia Britannica, vol. xxii. p. 423, 1887.
Astrophora in which the characteristic microsciere is a sterraster.
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, Gray.

Geodiadie, Gray, Proc. Zool. Soc. Lond., pp. 127, 492, 1867.
&'eodinidte, 0. Schmidt, Spong. Atlant. Gebiet., p. 68, 1870.
G'eodina, Carter, Ann. and Meg. Nat. list., ser. 4, vol. xvi. p. 66, 1875.
Geodida3, Vosmaer, Broun's Mass. u. Ord. 4. Thierreichs, Porifera, p. 315, 1887.
History.-The earliest described Ohoristid Sponge (G1yclonium mullen, Fleming)
The genus which
belongs to this family; it was faithfully figured by Donati in 1750.
has given its name to the family is Geoclict, Lamarek, of which Lamarck described a

In his earliest work 0. Schmidt2 included the genus
single species, Geodia gibberosa.'
Geodia with the Corticata, but when this group was dissolved a family Geocliade was
formed to receive the Geodine Sponges, this family and the Ancorinidie together including

all the Choristid Sponges known to 0. Schmidt.
Gray, however, had previously proposed
a family Geodiache which only differed from that of Schmidt by the exclusion of the

genus Placospongic&, Gray, for which a special family, the Placospongiathe, was instituted.
Although Schmidt gives an account of Placospongia in his description of Atlantic
Sponges, I do not think he can have had a very intimate acquaintance with it, or he would

scarcely have laid so much stress on the supposed absence of trüenes in Gaminus when
the ease was so much clearer in Placosponçjia, which is not only devoid of trienes but of
oxeas as well, these spicules being replaced by tylostyles; perhaps a still more remarkable
feature in this Sponge is the replacement of euasters by spirasters; Gray being well
aware of these facts, was fully justified in excluding Placospongic& from the
Geodiiclie.
Gray's classification of the Sterrastrosa shows great insight and judgment.
the definitions, which are not felicitous, it is as

Omitting

I. Geodiad.
follows:-Family
Genus 1. Pachymatisma, Bwk.-Pachymatisinajohnstonia, Bwk.
2. Geoclia, Lamk.-Geodia gibberosa, Lamk.
3.

Cydonium, Fleming-Gray wrongly quotes Cycloniurn bctrretti,
Bwk. (which is a Geoclia), as an example, the type is (Jydoniurn
mullerz, Fleming.

4. Erylus, Gray-Erijlus mammillanis, 0. Schmidt.
5. Tniate, Gray-T'riate discophora, 0. Schmidt.
6. Caininus, 0. Schmidt-Caminus vulcani, 0. Schmidt.
Family II. Placospongiad.

Genus 1. Placospongict, Gray-Placospongia melobesiodes, Gray.
1 Lamarck, Mm Mijs. Hi8t. Nat. Paris, t. i.
p. 333, 1815.
0. Schmidt, Spong. Adriat. Meeres, p. 49, 1862.
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Gray's modification of this classification in 1872 is by no means an improvement, but
from the
notwithstanding numerous alterations the distinctness of the Placospongiad
Geodiadw is maintained.'

Carter in 1875 (loc. cit.) regarded the Geodiida3 as a subfamily group of equal value to
the Stellettid and Tthyina (our Tetillid), these three groups together constituting the

The genus Placospongia was removed from all association
family Pachytragid, Carter.
with the Geodiid
and placed in the subfamily Donatina, Carter, belonging to the
Suberitide. In 18802 I adopted Carter's group Geodina, but included in it Placo
spongia, a Sponge which I probably had not then seen, and was clearly not well

In the same year Carter' justified the association of Placospongia with
acquainted with.
the Suberitid
on the ground that it possesses tylostyles and sl)lrastCrs. subsequently
4
Carter proposed a new group, Placospongina = Placospongiacke, Gray, adding that "in
Vosmaer does not
spiculation" it unites the two groups "Suberites" and Geodina.
include Placospongia in the Geodilicke, nor indeed does it find a place in his system.
Deflnition.-Sterrastrosa possessing trine megascleres.

The characters of the cortex, which is the most distinctive feature of the Sterr

astrosa,

have been most closely studied in the Geodiic'ke.
The sterrasters are united
together by fusiform fibrillated cells, probably inocytes, which are attached to the
projecting ends of the actines, and these are frequently furnished with recurved spines

to afford a surface of attachment: the
connecting cells extend directly, in a straight line
from the surface of one sterraster to the
opposed faces of its surrounding neighbours,
and thus a strong, tough, composite scierose and fibrous
layer results, which we shall
term the "sterrastral layer."
It is a unique feature in the Sponges, nothing quite
similar to it occurring in any of the other
groups; in some cases, as in Disyringa for
example, oxeas tangentially arranged are bound together by fibrous tissue in the cortex,
but the union is produced by the fibres
wrapping round the united spicules; a somewhat
similar spicular layer also occurs in Dragmastra, which is characterised
by a dragmastral
layer of the cortex, but the dragmas in this case he in clusters in a collenchymatous
layer, and are not in organic connection with it; in another Stellettid genus, Aurora, a
scierose layer, in this case spherastral, occurs, but so far as one can conclude from an
examination of dried specimens, there is just as little
here
organic union of the scieres
as in Dragmastra; in Uraniella and Oinachyra a composite
fibrous
layer of oxeas and
tissue occurs, but without presenting any such union as occurs in the Geodiidaa; finally,
in the Monaxonid Tethya the cortex is characterised by spherasters embedded in fibrous
tissue, but though I have sought carefully for some signs, of a direct connection between
the scieres and the fibres, I have never been able to find any.
1
Gray, Ann. and Mag. Nat. Mot., ser. 4, vol. ix. p. 460, 1872.
2 Sollac, Ann. and Mag. Nat. Hi8t., aer. 5, voL v.
p. 241, 1880.
Carter, Ann. and Mag. Nat. Hid., set 5, voL vi. p. 55, 1880.
4 Carter, Ann. and Mag. Nat. Hist., 8cr. 5, vol. ix.
P. 357,1882.
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In one genus of the Geociiclie, viz., Eryins, which belongs to the subfamily Erylina,
the sterrasters, in addition to presenting a different form to those of the rest of the
family, differ also in their mode of union: the fibrillated inocytcs which bind them

together are attached to their surface, but do not appear to take a direct course from one
sciere to the other; so far as I can make out they wrap round them instead.
On the inner face of the sterrastral layer is a layer of fibrous tissue in which the

are tangentially arranged; this, which differs in thickness in different
c
inner fibrous layer"; it and the sterrastral layer
species, will be spoken of as the
together are probably homologous with the fibrous layer of the Stellettid cortex.
fusiform

cells

On the outer face of the sterrastral layer, between it and the outer epithelium, is a.
layer of tissue, which differs in thickness and character with the species, occasionally it is
A
collenchymatous, but usually cystcnchymatous; it will be termed the "ectochrotc."
layer of microscieres (soma.l) invariably occurs in the ectochrote immediately below the
outer epithelium, and these spicules remain to indicate it in those cases where it is so
much reduced that but for them it would naturally be set down as absent.
G'ycionium qlariosus, it contains numerous embedded grains of sand.

In one case,

The existence of the sterrastral layer gives great definiteness to the chones, which
traverse it usually as wide, simple, more or less cylindrical canals, closed at the inner
end by a very evident sphincter; at the outer end they may either open directly to the
exterior by a simple large pore (uniporal chones), or break up into numerous ramifying
canals, or extend jut0 wide subdermal sinuses, within the ectochrote, and then open to
the exterior by many pores with a sieve-like arrangement (cribriporal chones).
The excurrent canal-system opens to the exterior in very various ways, in some cases
by chones not differing in character from those of the indurrent system, so that, as well as
incurrent, we may have excurrent uniporal or cribriporal chones; in other cases different
arrangements prevail, thus in Pachyinatisnia the oscule is the opening of a large chone
which leads through the sphincter into a subcortical chamber, in which several large
excurrent canals open by non-sphinctrate apertures, this structure may be regarded as an
overgrown uniporal chone; in Erylus and Gaminus the oscule is the opening of a large
cloaca which receives the excurrent canals by non-sphinctrate openings, this may be
regarded as an overgrown uniporal chone without a sphincter, and in connection with
this we may notice that the incurrent chones in those genera do not appear to be
sphinctrate either; finally, in Geoclia the oscule leads into a cloaca, into which numerous

large excurrent canals open, each provided with a special sphincter, this structure we
may suppose has been produced by the overgrowth of the centripetal end of a uniporal
chone and the multiplication of its sphincters.
It must not be supposed, however, that
the cloacal structure of Geoclia has been actually produced in this way, in all probability
it arises in the manner explained on p. xxxi et.seq.

It is on the characters of the excurrent and incurrent openings taken together that
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reference
the generic distinctions of the group depend, these will be best understood by
to the accompanying diagrams (Fig. XIV.).
this there are
Skeleton.-The general arrangement of the megascieres is radial, but to
several exceptions, at least in the adult state, for it is probable that in the very young
state all the Geodiid species are radiate.
The most marked exceptions among adult Sponges are met with in Erylus, Cvaminvs,
and Fachymatisma; in the last named the oxeas are scattered without any trace of order
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FIG. XIV.-Dingrams of the canal system as distinctive of the genera of Gcodili1a. A, Pac/qpnatisma; B, Cydo-niti;n;
C, Geodia; D, Siptops; E, hops, cr.ch., cribriporal chones; u.p.ch., uniporal chones; o., oscule; (0 iizcurrent,
(e) excurreut; s, sphincter.
through the Sponge, but the trienes, which are as a rule confined to the neighbourhood
of the cortex, are radially disposed; in Erijlus the arrangement is essentially the same,
and it is very similar in Carninus, the chief difference lying in the more general
but
which are directed
aggregation of the oxeas into fibres,
radially near the cortex,
In both Caminus and PachymatiS7l1a
wander without any definite direction elsewhere.
the oxeas are frequently cemented together by spongin.
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In all species the trienes usually lie with their cladi extended facially immediately
beneath the sterrastral layer of the cortex; sometimes but rarely the cladi enter this layer

and are then liable to deformations, more often both trienes and rhabdi pass through
A second finer hispidation is
and project beyond the cortex, hispidating the surface.
which are confined to the cortex (cortical oxcas).
frequently produced by small oxeas,
Associated with these in some few instances are minute anatriLeues, which much remind
one of the ciadose tylostyles described by Dendy and Ridley in Proteleia sollasi.
Genital P'rocl'ucts.-Spermatozoa, but not ova, have been observed; for an account of

the former see Ga.minus (p. 216).
Development.-The earliest form of Geoclia which I have seen is a small Sponge,
almost spherical, measuring 1-6 and 1-27 mm. along its polar and equatorial diameters;

it occurred among the hispidating spicules of a specimen of Rhaphidotheca rnctrshall-halli,
S. Kent, belonging to the Rev. A. M. Norman's collection of Norwegian Sponges.
Com
paratively large as this specimen is, it yet presents points of difference from the parent
Sponge of considerable interest: the ectosome is scarcely advanced beyond the stage of
Thenea muricata,

certainly not beyond that of Myriastra; a thin membrane covers
extensive subdermal cavities, just as described in the case of Steilettct phrissens, and
chones are absent; just above and bulging out the lower face of the dermal membrane is
a single layer of sterrasters; these lie more remote from one another than in the adult,
but are united together by bundles of granular fusiform cells in precisely the same fashion
the sterrastral layer develops, therefore, in what corresponds to the roof of subdermal
cavities, and thus we meet with confirmation almost
amounting to proof of the con
elusion arrived at in the case of Stelletta phrissens, viz., that in some cases the cortex is

a highly developed dermal membrane and the chones centrifugal extensions of the sub
dermal cavities.
The Geodiicke may be classified as follows

Subfamily 1. ERYLINA.
The megascieres are orthotrines and rhabdli; anatrines and
protrines are absent.
The soma]. microsciere is a diactinate aster or spherule.
Genus 1. Erylus, Gray.
Erylu8, Gray, Proc. ZooL Soc. Loud., p. 549, 1867.
Triate, Gray, Proc. ZooI. Soc. Lond., p. 549, 1867.
The sterraster is seldom spherical; the somal microsciere is a centrotylote microrabdus.
The incurrent chones are uniporal, and the oscule is the patent opening of a cloaca.
Type-Erylus manvlnillar'i8 (0. Schmidt) (p. 238).
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Genus 2.

Caminus, 0. Schmidt.

Caminus, 0. Schmidt, Spong. Adriat. Meeres, p. 48, 1862.
The roof
The sterraster is seldom spherical; the somal microsciere is a spherule.
the incurrent chones are cribriporal, and the oscule is the patent opening of a cloaca.

o1

Type-Uaminus vulcani, 0. Schmidt (p. 241).

Genus 3. Pachymatisma, Bowerbank.
Pac1iyrnatinza, Bowerbank, Mon. Brit. Spong., vol. ii. p. 3, 1866.
The sterraster is subspherical or ellipsoidal; the somal microsciere is a microstrongyle.
The roofs of the incurrent chones are cribriporal, and the oscules are the single openings
of cloacal chones, which each lead into a large cavity beneath the chonal sphincter
(Fig. XIV., A).

Type-Pachy?na tisma johnston ict, Bowerbank (p. 242).

Subfamily 2. GEODINA.
The megascieres are rhabdi, ortho-, or dichotrines, and frequently in addition pro
and anatrienes.
The sterraster is spherical or ellipsoidal; the somal microsciere is a
1)olyactinose aster.
Genus 4.

Gyc1onium (Fleming).

Cidonium, Fleming, History of British Animals, p. 516, 1828.
Sollas, Ann. and Mag. Nat. Hist., ser. 5, vol. v. p. 243.
The incurrent chones are furnished with cribriporal roofs; the oscules are sometimes
uniporal, but more usually cribriporal, openings of excurrent chones which resemble the

incurrerit chones (Fig. XIV., B), but are usually collected in special areas without definite
margins.

Type-Cydonium muller-i, Fleming (p. 254).
Genus 5. Geodia (Lamarck).
Geodia, Lamarok, M6m. Mus. Hist Nat. Paris, vol. i. p. 333, 1815.
Fyxitis, 0. Schmidt, Spong. At1ait. Gebiet., p. 70, 1870.
Geodia, Sollas, Ann. and Mag. Nat. Hist., ser. 5, vol. V. p. 245, 1880.
Vosmaer, Bronn's Mass. u. Ord. d. Thierreichs, Porifera, p. 317, 1887.

The incurrent chones are furnished with cribriporal roofs.
In the young Sponge the
oscule is the patent opening of a cloaca, into which the excurrent canals open by
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sphinctrate apertures (Fig. XIV., c); in the adult the cloaca may persist or become con
verted into a shallow depression, which is usually surrounded by a more or less
sharply
defined margin.
Type-Geodia gibberosa, Lamarck (p. 244).
Genus (3. Synops, Vosmacr.
Synop8, Vosmaer, NiederL Archly f. Zool., Suppi. i. p. 50,1882.
The poriferous and oscular surfaces are distinct.
Oscules the single openings of
excurrent chones; incurrent chones with cribriporal roofs (Fig. XIV., n)
Type-Synops pyrijbrmis, Vosmaer (p. 266).
Genus 7. lops, Sollas.

Lop, Sollas, Ann. and Mn. Nat. list., ser. 5, vol. v. p. 396, 1$0.
Oscules

and

pores similar, both

(Fig. XIV., E).

the simple apertures of similar

uniporal chones

Type-Isops phleg) ai, Sollas (p. 267).

Subdivision of the Genera qf' the Geoclina.-The species of Geodia and Cydoniu?n.
are so numerous that, for purposes of convenience, they are
artificially grouped in
sections determined by the number of different kinds of spicules
they possess; these
sections are as follows:-

Section 1. Pantosa, species with both somal and cortical oxeas, and
or protrieues or both, in addition to orthotrienes or dichotrienes.

anatrines

Section 2. Dirabdosa, species with both cortical and somal oxeas, but without either
anatrienes or protrienes.
Section 3. Ditriaina, species without cortical oxeas, but with oiatrines or
protrienes
or both, in addition to orthotrienes or cichotrines.
Section 4. Monotriarna, species with but one form of
triene, which is never either an anatriarne or a protrine.

oxea and but one form

of

Family II. PLACO8PONGIDIE, Gray.
Placopongiadw, Gray, Proc. Zoo!. Soc. Lond., p. 549, 1867.
Placo8pongina, Carter, Ann. and Mag. Nat. list., sor. 5, vol. vi. p. 55, .1880.
Placopongido, Sollas, Encyclopedia Britannica, vol. xxii. p. 423, 1887.
Sterrastrosa

not possessing trine spicules; the only megascieres are tylostyles.
The sterrastral layer of the cortex is subdivided into irregular or polygonal plates,
which are united together by fibrous tissue.

ci
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Genus 1. Plctcospongict, Gray.
Piacospongia, Gray, Proc. ZooL Soc. Lond., pp. 127-129, 1867.
The only genus of the family.
Type-Pla.cospongia melobesioldes, Gray (p. 271).
That no little doubt should exist with regard to the systematic position of this
as essential spicules in any
remarkable family is only natural.
Tylostyles do not occur
other Tetractinellid Sponge, while they are characteristic of the monaxonid family
Suberitide; there is something, therefore, especially as tria3nes are absent, to be said for
Carter's view, according to which they should be placed with the last-named family.
The tylostyle is not, however, so characteristic and differentiated a spicule as the
sterraster, hence I prefer to follow Gray in grouping the family with the Geodiidie.

Suborder III. MICROSCLEROPHORA, Sollas.
Tetradina, Sollas (pan), Sci. Proc. Roy. DubL Soc., vol. v. p. 177, 1886.
Aficrosclerophora, Sollas, Article "Sponges," Encycloptha Britannica, vol. xxii. p. 423, 1887.
Ohoristida in which

megascieres are absent; the
either tetractinose asters, candelabra, or minute trienes.

characteristic

microscleres

are

In my preliminary report the Tetradina formed the first suborder of the Choristida,
and included the Pachastrefficla; on the removal of this family to the Streptastrosa,

with which it should evidently be associated, the Tetradina ceases to be a distinctive
name, but the essential character of the group, as one in which the microseleres have
not yet given rise to megascleres, is brought into prominence; hence the change in name
and definition.

Family I. PLAcINID, F. E. Schuize.
Pla1dnid, F. E. Schuizo, Zeitschr. f. wise. Zool., Bd. xxxv. p. 407, 1880.
Microscierophora with tetractinose, triactinose, and diactinose asters, and sometimes
The chamber-system is either
mono-, di-, or trilophous candelabra.
eurypylous or
The Sponge is divided into a hypo
aphodal; the mesoderm chiefly collenchymatous.
mere and spongomere.

Genus 1. Placina, F. E. Schuize.
Plalcina, F. E. Sohuize, Zeitsobr. f. wise. Zool., Bd. xxxiv. p. 448, 1880.
Incrusting Sponges, with one or more oscular tubes projecting from the free surface.
Ectosome not differentiated.
Mesoderm scanty, entirely
Chamber-system eurypylous.
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The spicules are tetractinose, triactinose, and diactinose asters, and

Type-Piacina monoloplia, F. E. Schuize (p. 278).
Genus 2. Placortis, F. E. Schuize.
Pla/cortis, F. E. Schuize, Zeitschr. f. wiss. Zool., Bd. xxxiv. p. 449, 1880.
Incrusting Sponges, provided with an ectosome, which is traversed by a network of
The chamber-system is aphodal, with wide short.
widely extending subdermal cavities.
The choanosomal mesoderm is a granular collenchyma.
aphods.
and ci-actinose asters; candelabra are not present.

The spicules are tn

Type-Placortis simplex, F. E. Schuize (p. 279).

Family II. Cø n Ti c I D .X, Vosmaer.
corticidje, Vosmaer, Bronn's Kiass. u. Ord. d. Thierrcichs, Porifera, p. 324, 1886.
Sollas (pars), Sci. Proc. Roy. DubL Soc., vol. v. p. 177, 1886.
Sollas, Art. "Sponges," Encyclopaxlia Britannica, vol. xxii. p. 423, 1887.
,,
The chamber-system is
Microsclerophora with tetractinose asters and candelabra.
The mesoderm is in part sarcenchymatous, in part chondrenchy
aphodal or diplodal.
matous.
In my preliminary report I included the genus Thrombus in the Corticida; on
account of the distinctive characters of its spicules it is now removed thence and made
the type of a separate family.
Genus 1.

C'orticiurn, 0. Schmidt.

Uorticiunz, 0. Scbmidt, Spong. Adriat. Meeres, p. 42, 1862.
F. E. Schulze, Zoitschr. f. wiss. ZooL, Bd. xxxv. p. 410, 1881.
31
The mesoderm of the ectosome and hypomere consists of chondrenchyme, which also
forms the walls of the larger water-canals.
The spicules are tetractinose asters and
heterolophous candelabras.

Type-Corticium candelabrum, 0. Schmidt (p. 280).
Genus 2. Calcabrincz, n. gen.
Corticid
candelabra.

containing

spinose

microrabds

in

addition

Type-Calcabrina plicata (0. Schmidt) (p. 281).

to

tetractinose

asters

or
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Genus 3.

Corticella, u. gen.

Corticic1e containing polyactinose in addition to tetractinose asters.
Type- Corticella stelligera (0. Schmidt) (p. 281).
Genus 4. Rhackella, n. g en.
Corticid

(?) characterised by polyclaclose calthrops.

Type-Rhachcllct complicata (Carter) (p. 281).

Family III. T H R 0 M B I D E, Sollas.
Thro,nbid, Sollas, Encyc1opadia Britannica, vol. xxii. p. 428, 1887.
Microscierophora with trichotrines, and sometimes a peculiar form of amphiaster.
The ectosome is thin and not sharply defined from the choaiiosorne.
The mesoderm is a
dense collenchyma, containing numerous large granular cells in addition to collencytes.
The chamber-system is diplodal.
Genus I.

Thrombus, Sollas.

Thrombus, Sollas, Sci. Proc. Roy. Pub!. Soc., vol. v. p. 179, 186.
With the characters of the family.
Type-Thronthus challengeri, Sollas (p. 275).
Great interest

attaches

to the

suborder

Microscierophora; the family Placinithe
evidently lies near the root of the Tetractinellida and of the Spintharophorous Monax
onida also, while it is not separated by a very wide interval from the still more primitive
Myxospongie; were Oscarella lobularis to acquire tetractinose asters it would of necessity
be included in the P1acinid.
The fact that in my preliminary report I included in the

P1acinide the new genus Epallax, which on fuller consideration I now assign to the
Axiueffid, shows how nearly these families are related, and how
closely the Spintharo
pliora and Tetractinellida approach each other.

Order II. LITHISTIDA, 0. Schmidt.
Liilzi8lid.ir, 0. Schmidt, Spong. Atlant. Gebiet., p. 21, 1870.
Carter, Ann. and Mag. Nat. Hist., 8cr. 4. vol. xii. p. 437, 187..
Lithi8tina,
Carter, op. cit., ser. 4, vol. xvi. p. 185, 1875.
Subfamily
Order Liilii8(ida', Zittel, Abhandl. d. k. baier. Akad. d. Wise., Bd. i. p. 67, 1878.
Suborder Lithishna, Vosmaer, Broun's Kiass. u. Ord. d. Thierreichs, Porifera, Bd. ii. p. 281, 1887.
Tetractinellida provided with a consistent skeleton by the zygosis of modified spicules
or desmas.
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Suborder I. HOPLOPHORA.
Lithistida provided with special ectosomal spicules, and usually with some form of
microsciere.
Demus I. TRLNOSA.
Hoplophora in which the ectosomal spicules are some form of trine, and in which
microscieres (sirasters, amphiasters, or microrabds) are invariably present.
The
chamber-system is aphodal.

Family I. TETRA CLADIDE(Zitte1).
Tel racladina, Zittel, Abhandl. d. k. baier. Akad. d. Wiss., Bd. i. p. 100.
Trinosa in which the desma is tetracrepid.

Genus 1.

Theonelia, Gray.

Theonella, Gray, Proc. Zool. Soc. Loud., p. 438, 1868.
Zittel, AbhandL d. k. baior. Akad. d. Wiss., Bd. i. pp. 103, 151, 1878.
31
Tetracladid

with one or more simple oscules, pores in sieves
generally distributed.

Microsciere a microstrongyle.
Type-Theonella swinhoei, Gray (p. 284).

Genus 2. Discoderinia, Bocage.
Discode;nia, Bocage, Journ. d. sc. math. phys. et nat. Liabonue, p. 160, p1. xi. fig. 1, 1869.
Zittel, AbhandL d. k. baler. Akad. d. Wisa, Ed. i. p. 151, 1878.
Tetracladid

with differentiated oscular and poriferous surfaces; the
pores in sieves,
the oscules numerous and simple.
The microscleres are niicroxeas and
microstrongyles.
Type-Discodermia polydiscus, Bocage (p. 330).

Genus 3. Racodiscula, Zittel.
Racodi8cula, Zittel, Abhandl. d. k. baler. Akad. d. Wiss., Bd. i. p. 151, 1878.
Tetracladiche with discotrines; the microscieres are microrabcls and
spiraaters; the
pores and oscules are simple.
Type-Racodiscula polydiscus (0. Schmidt) (p. 332).
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Genus 4. Kaliapsis, Bowerbank.
Kaliapi, Bowerbank, Proc. ZooL Soc. Loud., pp. 76, 337, 1869.
Tetracladlithe which occur as thin incrusting plates, having the desmas of the base
The micro
peculiarly modified; the cliscotrines are tuberculated on the outer surface.
sciere is a microstrongyle.
Type-Kaliapsis ciclaris, Bowerbank (p. 334).

Genus 5. Neosiplionict, n. gen.
Tetracladid

with a more or less ovate body supported on a longer or shorter stem;
The ectosomal megascieres are dicho- or
canal-system as in the fossil genus &:phonia.
trichotrienes.
The microsciere is a spiraster (?).
Type-Neosip/iomia superstes, n. sp. (p. 299).

Genus 6. Rimella, 0. Schmidt.
Rimella, 0. Schmidt, Spong. Mcerb. Mexico, p. 21, 1879.
This genus is founded on dead specimens of a
single species.
Type-Rimella clava, 0. Schmidt (p. 335).
Genus 7. C'ollinella, 0. Schmidt.
Collinella, 0. Schmidt, Spong. Mcerb. Mexico, p. 21, 1879.
This genus is founded on dead skeletons of a
single species.
0.
Schmidt
Type-Collinella inscripta,
(p. 336),
Genus 8. Sulcast relict, 0. Schmidt.
Sulcastrella, 0. Schmidt, Spong. Meerb. Mexico, p. 27, 1879.

This genus is founded on a single species, the characters of which are
very insufficiently
Schmidt.
given by
Type-Sulcastrella clausa, 0. Schmidt (p. 337).
Family II. CO RALLISTID1.E.
Rhizw,wrina (para), Zittel, Abbandi. d. k. baier. Akad. d. Wise., Bd. i.
p. 97, 1878.
Megamorinidic (pan), Sollas, Encyclopted.ia Britannica, vol. xxii. p. 424, 1887.
Truenosa
aphodal.

in which

the

desma

is

monocrepid

and

tuberculate.

Chamber-system
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Corailistes, 0. Schmidt.

Corallio'te8, 0. Schmidt, Spong. Atlant. Gebiet., p. 22,1870.
Zittel, Abhandt. d. k. baier. Akad. d. Wigs., Bd. i. p. 120, 1878.
21
in which the ectosomal spicule is a dichotrüene, and the microsciere a
The pores and oscules are simple.

Cora11istid
spiraster.

Type-Corallistes typus, 0. Schmidt (p. 301).

Genus 2. Macanclrewia, Gray.
Macandreioia, Gray, Proc. ZooL Soc. Lond., p. 438, 1859.
Dactylocalyx par8), Bowerbank, Proc. Zool. Soc. Lond., p. 86, 1869.
Macandreioza, Carter, Ann. and Mag. Nat. list., ser. 4, vol. xii. pp. 438, 441, 1873.
in which the epirabd of the desma is smooth, zygosis is chiefly terminal
The pores and
the ectosomal spicules are phyllotrines, and the microsciere a. microrabd.
oscules are simple.
Oorallistid

Type-Macandrewia azoricci, Gray (p. 340).

Genus 3. Da?dalopelta, n. gen.
CoraJ1jstjd

in which the desma and cliscotrine are similar to those of Macandrewia

but the microscieres are spirasters.
Type-Dtedalopelta nodosa (0. Schmidt) (p. 342).

Genus 4. Heterophyrn.ia, Pomel.
Heteropliymia, Pomel, Pal. de 1'Oran, p. 143, 1872.
Zittel, Abhandl. d. k. baier. .Akad. d. Wiss., Bd. i. p. 121, 1878.
Dactylocalyx (p.p.), Bowerbank, Proc. ZooL Soc. Lond., p. 85, 1869.
Corallistithe with separate poriferous and oscular surfaces which are distinguished by
different ectosomal spicules, dichotrienes occurring on the poriferous, and small, smooth,
irregularly branched desmas on the oscular surface.

Type-Heterophymia 1ieteroforrais (Bowerbank) (p. 348).

Genus 5.

Callipelta, ii. gen.

in which the ectosomal spicule has the form of a discotrine, but the
axis of a rhabdus.
The microsctete is an ampbiaster.
Coral1istid

Type-Callipelta ornata, n. 8p. (p. .309).
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Family III. PLEROMID.
Megamorina, Zittel, Abhandi. d. k. baier. Akad. cL Wise., Bd. i. p. 99,1878.
29, 1886.
Megamorinidie, Vosmaer, Bronn'a Kiase. u. Ord. d. Thierreichs, porifera, p.
424, 1887.
11 .
(par8), SoUse, Encyclopaedia Britannica, voL xxiii. p.

"

Trinosa in which the desma is monocrepid and smooth, not tuberculated; zygosis
Chamber
occurs between the ends of the cladi of one desma and the epirabd of another.
system aphodal.
Genus 1. Pleroma, n. gen.
in which the flagellated chambers are large, with wide short aphodi.
microscieres are microxeas and spirasters.
Pleromid

The

Type-Pleroma turbinatum, n. sp. (p. 312).

Genus 2. Lyidium, 0. Schmidt.
Lyidium, 0. Schmidt, Spong. Atlant. Gebiet., p. 84, 1870.
Zittel, Abhandl. d. k. baler. Akad. d. Wise., Bd. i. pp. 99,132, 1878.
[Desma]
"Sponge dish-shaped, on both sides simple canals open by large round ostia.
smooth, crooked, branched, the branches terminating in a disciform, or cup-shaped

In the sarcode of the surface numerous simple [strongyles] of considerable
expansion.
size occur."-(Zittel).
Type-Lyidiurn torquilla, 0. Schmidt (p. 343).

Demus II. RHABDOSA.
Hoplophora

in

which the

microstrongyles (discs).

ectosomal

spicules

are

The desmas are monocrepid.

microstrongyles,

Family I. NEOPELTID,E.
Rhabdosa in which the ectosomal spicules are
monocrepid discs.
Genus 1. Neopelta, 0. Schmidt.
Nepe1ta, 0. Schmidt, Spong. Meerb. Mexico, p. 88, 1880.
in which the microscleres are microrabds and
spirasters.
0.
Schmidt
Type-Necpelta perfecta,
(p. 344).
Neopeltid

or

modified
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Family II. SCLERITODERMIDIE.
Rhabclosa in which the ectosomal spicules are microstrongyles, and the other micro
scieres sigmaspires.
Genus 1. Scieritoclerma, 0. Schmidt.
Scieritoderma, 0. Schmidt, Spong. Meerb. Mexico, p. 28, 1879.
Scleritodermid
oscules on the other.

of plate-like form, bearing

simple

pores

on one face and simple

Type-Scleritodcnna packardi, 0. Schmidt (p. 346).

Genus 2. Adculites, 0. Schmidt.
Aciculites, 0. Schmidt, Spong. Meerb. Mexico, p. 29, 1879.
Scieritodermithe in which the ectosomal spicules are rhabdi; microscieres are absent.
Type-Aciculites 1iqginsii, 0. Schmidt (p. 347).

Family 111. OLADOPELTID.
Rhabdosa in which the ectosomál spicule is a monocrepid desma highly branched in a
Microscleres are absent.
plane parallel to the surface.

Genus 1. Siphoniclium, 0. Schmidt.
Leioder?natiurn, 0. Schmidt, Spong. Atlant. Gebiet., p. 21, 1870.
Zittel, Abhandl. d. k. baier. Akad. d. Wise., Rd. i. p. 103, 1878.
&p1zonidium, 0. Schmidt, Spong. Meeth. Mexico, p. 28, 1878.
Leiodermatium, VoBmaer, j3ronn's Elms. u. Ord. d. Thierreichs, Porifera, p. 290, 1886.
The oscules are borne at the ends of narrow tubular prolongations extending outwards
from the sponge body.
Type-Siphonidium ramosum, 0. Schmidt (p. 348).

Suborder II. ANOPLIA.
Lithistida in which special ectosomal spicules and microscieres are absent.
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Family I. AzoRIcID.
Rhizornorina (pars), Zittel, Abhandl. d. k. baier. Akaci. d. Wise., Bd. i. p. 97, 1878.
Micrmorinid, Sollas, Spongit, Encyclopdia Britannica, vol. xxii. p. 421, 1887.
Anoplia in which the desmas are monocrepid.

Genus 1. Azorica, Carter.
Azorica, Carter, Ann. and Mag. Nat. Hist., ser. 4, vol. xii. p. 442, 1873.
The pores and oscules are simple, and are borne on opposite surfaces of the plate-like
sponge.
Type-Azorica pfefferee, Carter (p. 319).

Genus 2. Tretolop/ws, n. gen.
Azoricid

in which the oscules are arranged in a linear series along the summit of a
Main excurrent canals more or less vertical.
ridge-like elevation.
Type- Tretolophus paniceus, n. sp. (p. 325).

Genus 3.

Gastroplianella, 0. Schmidt.

Gasrophazzella, 0. Schmidt, Spong. Meerb. Mexico, p. 29, 1879.
Azoriciche in which a single oscule leads into a long axial cloaca; the excurrent and
incurrent canals are arranged as in Siphonia.
Type-Gastrophanella implexa, 0. Schmidt (p. 349).

(?) Genus 4. Setidium, 0. Schmidt.
Setidium, 0. Schmidt, Spong. Mcerb. Mexico, p. 30, 1879.
Diagnosis not given.
Type-Setidium obtecum, 0. Schmidt (p. 350).

(?) Genus 5. Poritella, 0. Schmidt.
Pori¬ella, 0. Schmidt, Spong. Meerb. Mexico, p. 27, 1879.
Diagnosis not given by Schnndt; founded on a single dead specimen.
Type-Poritella decidua, 0. Schmidt (p. 351).
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Genus 6. Amphibleptula, 0. Schmidt.
A nzphibleptula, 0. Schmidt, Spong. Meerb. Mexico, p. 28, 1879.
Azoriciclie with a single oscule at the summit, and poriferous areas borne at the ends
of short cylindrical processes, irregularly and generally distributed over the sides.
Schmidt (p. 351).
Type-Arnphibleptula maclrepora, 0.

Tremauliclium, 0. Schmidt.

(?) Genus 7.

Tremaulidium, 0. Schmidt, Spong. Mcerb. Mexico, p. 31, 1879.
Founded on a single species.

Type-Tremaulicliurn gerninum, 0. Schmidt (p. 352).

Genus 8. Lelodermatiurn, 0. Schmidt.
Leiuderinatiam, 0. Schmidt, Spong. Meerb. Mexico, p. 28; Spong. AtJant. Gebiet., p. 22, 1870.
Zittel, Abhandl. d. k. baier. Akad. d. Wise., Bd. i. p. 103, 1878.
Azoricid

of vasiform shape, with comparatively large oscules situated on the outer
surface; pores distributed over the inner surface.
Type-Leioderinatium lynceus, 0. Schmidt (p. 352).

Genus 9. Sympyla, xi. gen.
Azorica (p.p.), 0. Schmidt, Spong. Meerb. Mexico, p. 89.
Azoricid

in which the poral terminations of the excurrent canals are collected into
separate areas, which are distributed over one side of the sponge; the öscules are simple,
and are distributed over the side opposite to that
bearing the pores.
Type-Sympyla cribrfera (0. Schmidt, p. 353).

Family II. A N 0 MO C L A D I D, Zittel.
Anonwcladina, Zittel, AbhandL d. k. baier. Akad. d. Wise., Bd. i. pp. 97, 100, 1878.
SoUas, Proc. Roy. Irish Acad., ear. 2, vol. iv. p. 486, 1885.
Anoplia in which the desma is acrepid, a variable number of smooth cylindrical cladi
radiate from a thickened centrum,
zygosis occurs between the expanded ends of the cladi
of one desma and the centrum of another.

Genus 1.

Vetulina, 0. Schmidt.

With a single species- Vetulina stalactites, 0. Schmidt (p. 354);
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6. NOTE ON PHYLOGENY.
Some remarks on the relationship of the Monaxonida to the Tetractinellida will be
found on p. 419.

Of relationships among the Tetractinellida so highly probable that they may almost
be regarded as definitely ascertained, a representation is given in the following scheme,
in which direction of descent, when this is
supposed to be known, is indicated by an
arrow, when not by a straight line :-

Sterrastrosa

Sigmatophora
Lithistida

_ Streptastrosa _

+
Euastrosa

If we attempt to extend our
investigations to the whole of the Tetractinellida and
the associated Monaxonida we encounter
contending hypotheses, upon the relative merits
of which it is at present impossible to decide.
Thus if we accept the certainly very
tempting hypothesis, that the triene is descended from a calthrops or a microcalthrops,
and the sigmaspire (as
analogy in the case of the Lithistida would suggest) from a
euaster, then the two most probable schemes of affiliation are the
following, first :TETRACTINELILIDA.

MONAXON IDA.

Sigmatophora

Methscophora

Astrophora

Lithistida

Spintharophora

MicrosciLoPhora
And next :Meniacophora
Sigmatophora
Astrophora

Spintharophora

Microscierophora
These two schemes are not mutually exclusive, for it is
possible that the Mencophora are not a monophyletic group; part may have been derived from the Signiatophora
a
and part from the Spintharophora; and the
possibility of a Sigmatophorous origin for
part at least of the Menil3cophora is suggested by the frequency with which the trifle
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the Tctihid

is reduced

to a dine

and even a monne, a fact which

clxi
on the

is derived from a calthrops, would lead us to regard it here
assumption that the trine
as a waning form.
If next the weight of evidence 'should lead us to abandon the assumption just made
as to the origin of the triene and to regard it as descended from a rhabdus, and the

our phylogeny on the assumption of
sigmaspire from a euaster, then we might construct
a hypothetical ancestral family (Pansigmata) in which the skeleton should have consisted

and microtriods and micro
wholly of sigmaspires from which rhabdi on the one hand
calthrops on the other would have been derived; we should then have the following
Astrophora
Sigmatophora

Spintharophoia

Meniscophora

Microscierophora

L
Pansigmata
The obvious objection to this scheme is the wide separation it involves between the
Microscierophora and the Astrophora, which we have good reason for believing to be
more directly related;, and in so far as it is thus rendered improbable, it throws doubts

on the assumption on which it is based, i.e., the rhabdal origin of the trine.
On this
vexed question it would thus appear that Taxonomy and Ontogeny offer conflicting
evidence, but considering how scanty the evidence is, particularly that furnished by

Ontogeny, this is no wonder, and with an extension of knowledge a speedy reconcilia
tion is certain.

7. METHODS OF INVESTIGATIOI.
Preliminary Examination.-The gross anatomy of the Sponge, including the general
characters of the ectosome or cortex, of the canal-system, and the forms and disposition
of the spicules, is most conveniently investigated by means of thick slices cut free-hand
with a razor; these are stained with any rapidly actirg dye-stuff,-magenta answers as
well as any,-dehydrated with absolute alcohol, cleared with xylol in the usual way, and
finally mounted in Canada balsam.
By this process, which does not take longer than

from five to ten minutes, the generic and usually the specific characters also of nearly all
Tetractinellid Sponges can be determined.
The, flagellated chambers and other minute
structures are frequently displayed by this process in the .case of such Sponges as possess
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a collenchymatous mesoderm, but since it is
always necessary to prepare thin slices for the
investigation of the finer histological details, but little is gained by this.

Dissociation and teasing must be resorted to for the study of separate histological
elements, and the spicules must be isolated from the soft parts for comparison, measure

ment, and illustration.

Under the head of dissociation and teasing I have nothing to
add to what is already well known, but with
regard to the separation of spicules and the
preparation of thin slices, it may prove useful if I describe here in detail those methods
which I have found most successful.
Preparation of Thin Slices.-The simplest and most generally useful method is that
known as the paraffin process; but sometimes in
special cases and for special purposes
freezing may be resorted to.
Although the hard parts of the Tetractinellida are always
siliceous, spongin being the only other substance
present in the skeleton in addition to
opal, yet it sometimes happens that the sponge contains a considerable quantity of
calcium carbonate which has been introduced as
foreign matter from without, either
during the life of the Spnge or subsequently on being scraped up by the dredge; this
calcareous matter is usually in the form of fine mud or consists of isolated tests of
Foraminifera and other organisms; frequently also calcareous
organisms, more especially
Foraminifera, grow attached to the outer surface of the
As a preliminary to
Sponge.
This is best accomplished
staining all traces of calcium carbonate must be removed.
by
an alcoholic solution of nitric acid; a 1
cent,
solution
of
the
acid
is
made
with
per
60
cent,
alcohol,
and
this
is
added
to
the
per
object placed in 60 per cent. alcohol, drop
by drop, till an occasional bubble of gas is set free; the preparation is then left to stand
for some hours and a further
quantity of acid alcohol added till no more carboii dioxide
is liberated, the preparation is then transferred to
pure 70 per cent, alcohol, which is
till
trace
of
calcium nitrate is extracted.
changed
The advantage of this method in
every
avoiding any unnecessary osmosis is sufficiently obvious.
Fortunately but few of the

Challenger specimens needed to be treated in this manner, but "en revanche"in some
few cases other mineral bodies, such as
fragments of pumice and grains of quartz sand,
were present and there is no process by which these can be removed.
My experience of
acid,
as
hydrofluoric
might a priori have been expected, is altogether unsatisfactory.
When siliceous fragments occur lying
loosely in the canals of the Sponge the razor will
generally tear them out, and fairly satisfactory slices may be obtained, as in the case of
Tetilla sanclalina; but when, as in Psanimastra
mnllayi, numerous quartz grains occur
firmly embedded by fibrous tissue in a dense cortex, one has to abandon all hopes of a
thin slice, and to put up with a very bad example of a thick one.
For staining I have found ha3matoxylin most
generally useful; picrocarmine and
other carmine dyes have also been used, and with
picrocarmine especially very elegant
results may be obtained; this stain is
particularly well adapted for use with the freezing
process.
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The stained specimens are brought into paraffin in the usual way, and cut by the
with proper precautions, a liberal supply of freshly
Cambridge rocking microtome;
as one, rolling seldom occurs; more frequently one has
sharpened razors being regarded
to contend with a determined tendency of the ribbon of slices to fly back and attach

brass cylinder which carries the object; this is clue to an abundant
the friction of the razor with the
disengagement of electricity, produced partly by
the innumerable siliceous spicules of the
paraffin, and partly I imagine by the fracture of
The attraction between the ribbon and cylinder is most trouble
embedded sponge.
itself to the

It may be overcome by strongly blowing away the ribbon with
some in dry weather.
the breath from the razor while cutting.
Rolling usually occurs when exceptionally
thick slices are being cut; it may be obviated by holding a piece of writing paper close

to the edge of the razor and parallel with it, leaving just enough room at the edge for
The paraffin which I have found most suited for this work is
the slice to pass under it.
that supplied by the Cambridge Scientific Instrument Company, it melts at about 54° C.,

If required softer, it can be mixed with paraffin
and is sufficiently hard for all purposes.
In some few cases when I wished to obtain slices with the
of a lowet melting point.
spicules of the Sponge as little displaced as possible (e.g., in the case of Tetilla mergui
ensis, where it was necessary to ascertain the orientation of the calthrops-like trimna), I
found the addition of a little Canada balsam dissolved in xylol useful; the xylol passes off
in the water-oven, and the balsam remains to give additional toughness to the paraffin.
In
the few instances in which I tried this process, it certainly answered its purpose very well.
The slices when cut were attached to the glass slide by the absolute alcohol process;
the slide is first washed with a camel's-hair brush dipped in absolute alcohol, and allowed

to dry, the slices are then laid on it and the brush full of alcohol "dabbed" over them;
slices, if at all wrinkled, spread out under this treatment and come to lie very evenly
on the slide.
The paraffin is then melted and washed away with xylol in the usual
manner.

methods

In

cases the slices so prepared were finally mounted in balsam; other
of attachment were employed, when paraffin-cut slices were brought into

glycerine for

all

final

examination,

but

this

was a process seldom employed; when
glycerine preparations were required, the slices were usually cut by the freezing process,
either embedded in gum or jelly.
The gelatine freezing process has already been
described by me, but it may be useful to add here a brief account of it, with some
additional details, which experience has shown to be necessary.
The fragment to be cut
is brought into distilled water and thence into clear melted jelly, prepared from ordinary
(Nelson's gelatine answers admirably); when the tissue has soaked till it is
completely permeated by the jelly it is transferred to a Rutherford's freezing microtome,

gelatine

and when well frozen cut with a razor as cold as possible.
It is at once transferred by
a cold needle to a glass slide, an operation which requires skill, and which succeeds best
in cold weather, since, owing to the excessive tenuity of the slice, the slightest elevation
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of temperature causes it to thaw and wrinkle up.
In hot weather the
F0CCSS is in
The slices are next covered
consequence not. practicable except in a freezing chamber.
with pure glycerine, and a cover-glass placed over them, glycerine jelly is run round the

edge of this, and the slide is placed in the water-oven and left till the glycerine has
If this part of the process is
completely converted the gelatine into glycerine jelly.
delayed for some few days, the gelatihe undergoes some modification by which it is

rendered incapable of pectimsrng with the glycerine, and this impairs the value of the
preparation in two ways: irr the first place the refractive index of the gelatine is higher
than that of the glycerine, and this interferes with the
optical clearness of the

preparation; and in the next place the modified gelatine exerts in process of time a
In
bleaching action on the stained tissue, and finally entii'ely discharges its colour.
ignorance of these facts many of my earlier preparations were left too long before
warming, and are now in consequence almost worthless.
The value of glycerine in
optically despiculising a sponge-slice has already been
pointed out by me,' and subsequently by Schuize, but frozen slices mounted in glycerine

have other advantages over paraffin preparations; for one
thing the tissues suffer far less
contraction, indeed in this respect there is no
comparison possible between the two
methods; but, still more important in the study of
Sponges, comparatively thick slices can
be cut with better results than in the case of
The value of thick
paraffin preparations.
slices which have suffered only a minimum of contraction is well
exemplified in the case of
the sterrasters of the Geodiida; I should never have made out the scieroblast of these
spicules in paraffin-cut slices, for with a full knowledge of what to look for I have only
once or twice succeeded in finding them in such
preparations; while in slices obtained by
the freezing process there need never be
any difficulty.
Similarly the only traces of
scieroblasts observed in connection with the adult desmas of the Lithistida were met
with in slices obtained by
freezing.
Isolation of the Spicules.-In the case of the Ohoristida a thin
fragment cut from the
surface almost to the centre of the
Sponge is placed on a glass slide and boiled in excess
of strong nitric acid; when all the soft parts have been thus
destroyed, a triangular piece

of blotting paper, moistened at one corner with water, is
placed with the moistened corner
touching the edge of the acid on the slide; when most of the acid has been drawn off,
distilled water is added to the slide from a
dropping tube and drawn off by blotting
paper in the same way, when as much as possible has been removed from the slide lying
flat, it is raised to slope at 'a gentle angle and the
blotting paper replaced by a dry piece,
the angle is gradually increased till the slide stands
A second washing with
vertically.
water is necessary when the fragment of Sponge operated upon is of
comparatively large
size; when sufficiently washed with water, absolute alcohol is added and likewise drawn
off by blotting paper.

The slide is placed in the water-oven and when dry a little XY1°1
'SoBaa, Ann. and May. Nat. Hut., 8er. 5, vol. iv. p. 48,1879.
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is poured on, and if after examination under the microscope the spicules are found to be
clear and dry, they may be at once mounted in balsam; if they have a dirty appearance
washed with alcohol, but if the process has been carefully followed
they must be again

There are many advantages in this method, one
out this will seldom be found necessary.
of the chief being the fact that a complete sampling is obtained of the spicules of the
most minute being lost.
It is also speedy, but has the defect
Sponge, but few even of the
of not furnishing duplicates; if duplicates be desired it is best to boil the piece of Sponge
in a watch-glass and to wash the residual spicules in water land absolute alcohol before
transferring to glass slides; or the contents of the watch-glass may be emptied into a

conical wine-glass filled with water, which may be left to siphon off through a wide
capillary glass tube, the last traces being removed by a triangular piece of blotting paper
as before and the spicules transferred to
supported vertically, absolute alcohol is added

glass slides by a dipping tube.
In the case of Lithistici Sponges, the spicules of which are grown together into a
A fragment of the Sponge is first boiled
dense network, additional steps are necessary.
in nitric aèid in a watch-glass, this liberates all the loose spicules, including the young
forms of the desma, and an occasional almost adult example not yet completely
The skeleton itself remains as a coherent network,
incorporated with the skeleton.
which may be removed with the forceps and washed in a beaker of distilled water.
The nitric acid is removed from the loose spicules in the way already described in the
The skeletal network is cut with a razor into fairly thin slices,
case of the Ohoristida.
which are thrown into water to separate useless chips, the slices are then removed, some
are dried and mounted at once in balsam, others are subjected to further treatment in
order to isolate the component desmas, with a view to studying their general form.
This may be accomplished by boiling in caustic potash in a silver vessel, or by treatment
with hydrofluoric acid.
The later is the simplest plan, but both yield equally good
results.
In treating with hydrofluoric acid the thin slice of skeletal network is placed

on a clean silver coin (a three-penny piece answers the purpose), it is covered with water
and. a drop of the acid added; after a few minutes, the exact time of course depends

upon the size of the slice, the desmas fall apart with the slightest teasing, and imme
diately this happens the further action of the acid must be arrested; this is most simply
accomplished by plunging the coin into a watch-glass filled with water the water is
then siphoned off with a wide capillary tube, and the last traces by blotting paper; a
second washing with water follows, and after this is removed the spicules are washed
out of

the watch-glass by absolute alcohol; to accomplish this with thoroughness
the glass should be held vertically and the alcohol delivered into it by means of a
pipette; the edge of the watch-glass should touch the glass slide so that the alcohol as
it flows out may form a continuous
bridge between the slide and the watch-glass.
ensures complete transference of all the desmas to the slide.

This

By the laat-dcacribod process

entire

wc

i i ~ i I isolated

desmas*

corroded, but revealing the general form of the spicules with fi comJ$ct~nes8that 'caves
nothing to be desired ; the slides obtained by the other processes afford us the
get,
d l the 1 0 0 s ~apiculcs and young desmaa the latter of the first importance ; and tlic
uthcr the network wit11 the (teamas in their
relations to each other.
Ã

DESCRIPTION

OF

GENERA

AND

SPECIES.

TRIBE TETRACTINELLIDA, Marshall.
Demospongiie with triene or tetractine spicules or "Lithistid" desmas.

Order I. (JHORISTIDA, Sollas.
Tetractineffida with trine or tetractine spicules, but without "Lithistid" desmas.

Suborder I. SIGMATOPHORA.
Choristida in which the characteristic microscieres are sigmaspires.

Family I. TETILLID, Sollas.
Sigmatophora in which the characteristic megascieres are slender protritnes.

Tetilla, 0. Schmidt.
The ectosome is never a cortex; the mesoderm is a collenchyma; and the chamber
system eurypylous.
Tetilla sandalina, Sollas (P1. I. figs. 16-27).
Tegilla 8andahna, Sollaa, Prelim. Account, Si. Proc. Roy. Dubi. Soc., vol. V. p. 179, 1886.
Sponge (P1. I. fig. 16) more or less fusiform or ellipsoidal; with a single oscule at
one end, and papillose at the other; ectosome not developed.
Mesoderm very small in

quantity, collenchymatous; flagellated chambers large, round or elliptical, eurypylous.
1. Occea (P1. I. fig. 20), fusiform, aaiisoactinate, tapering
Spicules.-I. Megascieres.
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less gradually to a point at the distal than at the proximal end, which frequently be
comes fihiform; 2326 mm. in length by OO237 mm. in diameter.
Trichoclal oxea; immeasurably thin fusiform oxea, 0"39 5 mm. long, which, lying
side by side with overlapping ends, give rise to spicular fibres (P1. I. fig. 27).
3. Protriiene (P1. I. figs. 21, 23-25).
Rhabdome scarcely perceptibly less in diameter
2.

immediately below the cladome than near the actinal centre, thence tapering very
Clacli usually of unequal length, one, measuring
gradually to a filiform termination.
0197 by 00O5 mm., longer than the other two, which are generally equal in size, viz.,

0,0513 by 00039 mm.; the cladi are also sometimes reduced in number, one or even
both of the shorter disappearing, the longer cladus alone remaining then measures
021 by 00054 Dim.
II. Microsclere.
4. Sigmaspire (P1. I. fig. 22).
This is of the typical form, but is
somewhat larger than usual, attaining a length of from 00237 to 00276 mm.
Anatriwnes are absent.

Colour.-Dark ashen-grey.
Habitat.-Station 78, Azores, July 10, 1873; lat. 370 26' N., long. 25° 13' W.;
depth, 1000 fathoms; bottom, volcanic mud.
Remarks. -Of this species, one of the simplest forms of Tetilla, two specimens
were obtained; they are approximately of the same size, about 20 to 22 mm.
long
mm.
wide.
10
One
bears
a
remarkable
resemblance
to
a
shoe
or
hence
by
slipper,
the name.

The single oscule, 41 mm. wide, occupies a position
corresponding to the
opening of the shoe; its margin is produced into a short tube, supported by spicules,
including numerous protrines, which lie within its walls parallel to its length;

internally it leads into a cloacal chamber, and into this the excurrent canals open freely
In the other more fusiform
by unconstricted apertures.
specimen, the oscule is more
The opposite end of the sponge,
nearly terminal in position, but otherwise similar.
corresponding to the toe of the shoe, is produced into numerous short papillae, from
which protrienes, but no anatrines, project for a short distance outwards.
These no
doubt are reduced anchoring filaments.
The sponge appears to have rested on one side,
corresponding to the sole of the shoe, and if so the anchoring filaments would be without
anchoring function, which might account for their reduction.
The spicules diverge spirally from an excentric node in short fibres which project
obliquely beyond the surface of the sponge, rendering it hispid; the longer clacli of the
protrienes usually have a common direction over limited areas.
and
The spicular fibres are of two kinds, those formed of
large oxeas and protrifle3
those which consist solely of trichodal oxeas: at the oscular margins, the spicular fibres
enter the wall of the oscular tube and assume a close palisade
arrangement.
an
The exterior of the sponge (P1. I. fig. 27) is covered
by a dermis (ectoderm
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adjacent mesoderm), but is not differentiated to form a cortex; so too the walls of both
Vela are absent, as
systems of canals are without any special mesodermic investment.
well as special subdermal cavities.

The flagellated chambers (P1. I. figs. 17, 26), are usually ellipsoidal, and vary in size
from 0048 by OO4O to 0071 by 0,044 mm., measured along their longest and shortest

The
They open by a wide mouth immediately into the excurrent canals.
canals of the sponge are largely occupied by the volcanic mud on which it rested,
particles of pumice being particularly abundant.
diameters.

The mesoderm, which is very poorly developed, contains large amboid cells, but no

genital products.
In general character Tetilla sandalina closely resembles Tetilla polyura as figured
and described by Vosmaer,1 but differs as much from Tetilla polqura as figured by
2
Schmidt as Voswaer's representations do.
But for the absence of anatrines in the
Challenger specimen, I should be disposed to regard them as merely varietal modifica

tions of Vosmaer's species.
That these spicules are not present I can assert confidently,
for they are absent not only from the separate mountings of spicules, but also from

thin sections of the entire sponge; nor are any to be seen when the whole sponge is
examined under the microscope, although the ends of the projecting spicular fibres can
thus be closely examined and their composition clearly determined.

Tetilla leptoderma, Sollas (P1. I. figs. 1-15).
Teiilla leptoderma, Sollas, Prelim. Account, Sci. Proc. Roy. Dubi. Soc., vol. v. p. 179, 1886.
Sponge (P1. I. fig. 1) more or less spherical or ellipsoidal, with a single oscule;
produced below or at the end opposite the oscule into several slender rootlets; ectosome

thin, consisting of modified collenchyma; mesoderm but sparingly present, collenchy
matous; flagellated chambers large, pouch-shaped, eurypylous.
1. Oxea, of the radialfibres, fusiform, anisoactinate (P1. I.
Spicules.-I. Megaseleres.
fig. 2), much more abruptly pointed at the distal than at the proximal end; 4185 by
OO474 mm. to 4,284 by OO434 mm.

2. Oxeas, irregularly scattered (P1. I. fig. 5).
These, though smaller than the pre
ceding spicule, cannot be distinguished from young forms of it, measurements therefore
are not given.
3. Protritne (P1. I. figs. 3, 9).
Usually with one cladus longer than the other two,
which are generally of approximately equal size.
Rhabdome diminishing gradually from
the cladome to an almost filamentous termination; rhabdome 4O3 by 00118 mm., the
lSponges of the "Willem BaTents" Expedition, P. 9, pL i. figs. 1-3.
2 Spong. Atlant. Qebiet,
p. 66, p1. vi. fig. 8, 1&70.
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In another specimen this spicule
longer claclus 0197 mm., the shorter 01065 mm. long.
is 6426 mm. long.
4. Trichoclal protrines (P1. I. figs. 10, ii, 12).
Similar in general form to the
The
preceding, but much smaller and remarkably tenuous, so as to appear hair-like.

Rhabdome 1162 mm. long; unpaired
unpaired cladus much longer than the paired cladi.
cladus 0,06 mm., paired cladi 0012 mm. long.
5. Somal anatriane (P1. I. figs. 4, 7).
Rhabdome fusiform, expanding at the cladal

origin, cladi long and slender, cladome rounded off in a wide curve in front, axial fibre of
Rhabdome 001 mm. in
the rhabdome not produced beyond the origin of the cladi.
diameter in the middle, tapering to a filamentous proximal end, distally at first attenu
ating to a diameter of 0-004 mm., then growing thicker till it attains a diameter of
00158 mm. immediately below the cladome; length about 60 mm.; cladi o118 by
0012 mm.
In another specimen the dimensions of the spicule are as follows :-Rhabdome
74 by 00197 mm. below the cladome, diminishing to 0,004, increasing to 00078 mm.,
and then attenuating to the proximal extremity;
0,142 mm.

cladi 0079 by 00118 mm., chord

6. Radical anatriwne (P1. 1. fig. 6).
This is distinguished from the somal anatrhne
by the characters of the cladome, which is more massive, and terminates distally in a
rounded mucrone; the axial fibre of the rhabdome is continued forwards past the origin
of the cladi to the end of the mucrone.

Rha.bclome from about 6,05 by 0,0355 mm. to
679 by 00276 mm., cladi 0154 by 00237 mm., distal extension of axial fibre 00276 mm.
In another specimen this spicule has the following dimensions :-Rhabdome 75 by
0,0276 mm. below the cladome, diminishing to 00118, and then increasing to 00158 mm.;
cladi 0122 by 00197 mm., chord 0118 mm., axis of rhabdome continued past the origin
of the cladi for 0-0197 mm.
II. Microsclere.
00197 mm. long.

7. Sigmaspire (P1. I. fig. 8).

Of the usual form, from 00138 to

Colour.-Ashen-grey.
Habitat.-Station 320, off the Rio de la Plata, South America, February 14, 1876;
lat. 370 17' S., long. 530 52' W.; depth, 600 fathoms; bottom, green sand; bottom temperature, 37°2.

Remarks.-Six specimens of this sponge were trawled.
All are more or less spherical,
The specimen figured measures 15 mm. in
except one which is a prolate ellipsoid.
height, or 30 mm. if the anchoring filaments be included, and 17 mm. in breadth; the
smallest specimen is 5 mm. high by 4 mm. broad.
The single oval oscule is excentrically placed

on the obliquely depressed upper
It measures 3q18 by 1 *6 mm.
surfaceof the specimen figured.
Its margins are pro
duced into a short membranous tube, strengthened by a dense layer of longitudinally
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arranged trichodal protrines, the cladomcs of which project beyond the aperture, as though
for defence.
The surface of the sponge is irregularly reticulate with numerous low
anastomosing ridges, surrounding oval depressions, in which the pores are situated.
These are round or oval openings, about 0044 mm. in diameter; they lead directly
into wide incurrent canals, which are crossed by numerous vela (P1. I. figs. 12, 14).
The excurrent canal divides into branches, which are comparatively of
large diameter
up to their ultimate ramifications, and are not provided with vela.
Fragments of pumice and other foreign bodies are abundant in the incurrent canals,

and food residues occupy the ultimate branches of the excurrent canals.
Ectosome (P1. I. fig. 15).-The ectosome varies considerably in thickness, from about
006

to

0,118

mm.;

it

consists

of somewhat

modified

collenchyma, many of the
fusiform fibre-cells, which run chiefly more or less

collencytes being elongated into
parallel with the surface; others in

some

parts acquire a vesicular character, and
together with the fusiform fibres produce a fibrous vesicular tissue.
Some of the
collencytes appear to have lost nearly all the protoplasm of the cell-body, and to have

become reduced to mere nuclei 'with their nucleoli; others are of the
ordinary stellate
branching form, and some of these where they lie near the ectoderm of the outer surface
send a slender process to it, and
give off on the opposite side two other similar
processes, which descend into the interior; whether these bedome connected with other

cells or not is an open question.
It will be seen from this description that the ectosome
of Tetilla leptoderma is more highly developed than that of Tetilla sandalina; in
succeeding species of the genus we shall find this development carried further, fore
shadowing the corticate type.
Choanosome (P1. I. fig. 13).-The mesoderm is remarkably poorly
developed; it
consists of collenchyma, in which, besides collencytes, numerous deeply stained more or
less oval cells occur, which appear to be contracted amceboid cells.
In some cases the

flagellated chambers appear to be flattened against one another or against the epithelium
of the canals, with scarcely a discernible trace of mesoderm between them.
The flagellated chambers are more or less spherical or
ellipsoidal pouches, sometimes
the
form
of
approaching
cylindrical sacs-on an average they measure 006 by 005 mm.
but are sometimes larger, in one case an oval section
gave 0*081 and 0-067 mm. for
the two diameters.
They communicate abruptly by a wide mouth, OO32 mm. in
with
the
diameter,
excurrent canal; and by a single
large prosopyle with the incurrent canal.
The spicular fibres of the body consist of the fusiform oxeas
(1), protrines (3),
and somal anatrines (5), and near the surface
of
the
latter, which form
chiefly
a diverging sheaf extending beneath the ectosome and through it to the exterior
The smaller oxeas
(P1. I. fig. 15).
(2) are not aggregated into fibre, but are loosely
scattered throughout the sponge, with a kind of "cries-cross" arrangement, betwen the
At the surface their points
radiating fibres.
project slightly, raising the ectoderm into
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Towards the base of the sponge the somal anatriflCS pass into the
radical form (6), and the protrines become more numerous.
The differentiation in form
is evidently connected with a difference in function either h kind or more probably in
The rooting anatrienes can only resist a pull, they have no rigidity capable of
degree.
in their action
meeting a thrust, and hence we may regard them as strictly comparable
to the anchors used for securing ships at sea.
The trichodal protrines are most abundantly developed around the edges of the pore
tent-like eminences.

The number of the clad is
areas (P1. I. fig. 12), and about the margin of the oscule.
frequently reduced to two, or ore, or they may be altogether absent, the distal club-like
thickening from which they arise when present still, however, persisting.

the spicules of
Owing to the tenderness of the ectosome, and the loose way in which
The course of
the fibres are aggregated, the sponge is extremely soft and easily torn.
the fibres is but slightly spiral.
Tellila pedifera,1 Sollas (P1. XLI. figs. 6-21).
Tetillapedlifera, Sollas, Prelim. Account, Sci. Proc. Roy. Dubi. Soc., vol. v. p. 180, 1886.
Surface finely hispid, owing to
Sponge somewhat thumb-shaped, erect, sessile (1).
the projection of brushes of protrines; raised into irregular, somewhat tent-like

eminences, which tend to form ridges; oscules numerous, small, 1 mm. in diameter and
less, usually situated on the summit of the tent-like projections; oscular margin a wide
smooth membrane, roofing over an excurrent canal of greater diameter than the oscule.
Pores apparently distributed irregularly over the surface.
Ectosome thin, supported
by numerous oxeas, which he in all directions, parallel to its surface.
1. Oxea, fusiform, anisoactinate, maximum
Spicules.-I. Megascieres.

thickness

nearer the distal than the proximal end, the latter frequently attenuated to a filiform
extremity, always more sharply pointed than the distal end, 3213 by 003 mm.

2. Protriame (P1. )MI. figs. 9-11).
A slender conical rhabdome attenuated to a
sharply pointed fihiform extremity; usually slightly swollen just below the origin of the

cladi; cladi simple, three, two, or only one in number, slightly curved, directed forwards,
and only very slightly outwards, usually of unequal length; when all three are present two
are of about equal length, but much shorter than the third; this form by the loss of one
of the shorter cladi produces the variety with two, and by the loss of both the shorter

cladi the variety with one cladus; rhabdome 238 by OO118 mm.; the cladi vary slightly
in length according to the number present; in the true triene form, the longer cladus
is about 015 mm., the shorter cladi about 0,06 mm. long; in the cli&ne, the longer is
O152, the shorter O'071 mm. long; when only one cladus is present it measures O158 flifli.
in length.
I Fsdum, a ehepherd's crook.
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3. Anamontene (P1. XLI. fig.
resembling a shepherd's crook.

12).
The
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This is a very characteristic form, somewhat
rhabdome is conical, wide at the cladome,

tapering rapidly to a fihiform extremity; there is never more than one cladus present;
this is as wide as the rhabdome for nearly half its length, directed at first forwards and
only very slightly outwards, then rapidly recurving backwards and very slightly out

wards; rhabdome 446 by 0,0276 mm., cladus 013 mm. long, measured along two chords,
one from its origin to the middle of its curvature, the other thence to the point; chord
0055 mm.
II. Microscleres are absent.
Colour.-Greyish-white.
Habitat.-Station 196, between Amboina and Samboangan, October 13, 1874; lat.
0° 48' 30" S., long. 1260 58' 30" E.; depth, 825 fathoms; bottom, hard ground;
bottom temperature, 36°9.
Renzarks.-The

single specimen obtained of this sponge measures 17 mm. in
diameter, and 24 mm. in height.
It is readily distinguished from all other species of
Tetilla, except Tetilla coronicla, by the presence of the anamonne, and it is the only
species of the genus in which microscieres are not present.
The ectosome is a very thin collenchymatous layer, usually not more than 0 *02 mm.
thick; below the investing epithelium it presents a few fusiforin cells tangentially

disposed; about the margins of the oscules these are more abundantly developed and
The concentric fibres are crossed by others
concentrically disposed to form a sphincter.
running radiately, the outer ends of these project a little beyond the surface, their inner
ends are

either simple or once branched, and appear to unite with large branching
These radiating fusiform
collencytes which lie on the distal border of the sphincter.
cells stain deeply with hmatoxylin; they are about 004 mm. long, with an oval
nucleolus about 0004 mm. long, and a deeply stained spherical nucleolus.
The choanosome (P1. XLI. fig. 7) may be regarded as composed of a folded lamella,
consisting of an ectodermal epithelium on one face, separated from an endodermal

epithelium on the other by a single layer of closely adjacent flagellated chambers, with
a very small quantity of intervening collenchymatous mesoderm.
By the folding of this
lamella and the coalescence of the folds in places, a complicated labyrinthic structure
arises, the spaces in which, bounded by the endoderm, are the excurrent canals, and those
bounded by the ectoderm the incurrent canals.
These canals are therefore reduced to
their

The
simplest expression; they are not provided with vela or special walls.
flagellated chambers are about 004 mm. long by 0032 mm. broad; the thickness of
the folded sponge-wall is thus also about 0O4 mm.
Genital Products (PL XLI. figs. 7-20).-The mesoderm contains not only flagellated
chambers, but clusters of spermatozoa in various stages of development.
These resemble
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the flagellated chambers in shape and size, and frequently occupy the place that would
otherwise be taken by these chambers, but sometimes they project beyond the general

surface of the sponge-lamella into the sinus of a canal.
In their earliest observed stage they exist as single, finely granular, deeply stained oval
cells situated in the mesoderm, and about 00197 by 0,0 158 mm. in size (P1. XLI. fig. 13).
This primitive oval cell by repeated segmentation gives rise to cells continually in

creasing in number and diminishing in size, till the mature spermatozoa are produced.
The sperm-clusters lie within definite cavities of the mesoderm, lined by so-called endo

thelium; they are not provided with a "cover cell."
The cavities are mostly larger
than the clusters, owing to
in spirits.
The largest
shrinkage consequent on preservation
cluster of mature spermatozoa observed measured 0,045 mm. in diameter, the con

taining vesicle 0,064 mm.
Some of the commoner stages represented furnish the following characters.
In a
cluster 0,032 mm. in diameter, the cells are spherical granular bodies 00079 mm. in
diameter, with a clear vesicular
nucleus
and small
deeply stained
spherical
nucleolus.

In

more

advanced

clusters

0O4

mm.

in

diameter,

the

cells

have

diminished to 0O04 mm. in diameter, the general protoplasm is much diminished in
quantity, the nucleus with its darkly stained nucleolus constituting the greater part of
the cell.
In still more advanced stages scarcely
anything but nucleus and nucleolus

remain, the

little spherical cells now measure 0002 mm. in diameter.
Finally we
meet with the mature spermatozoa, the heads of a round or oval outline, 0,001 mm.
in diameter, furnished with tails, the
length of which it was not found possible to
measure (P1. XLI. fig. 20).
The head has every appearance of being the transformed
nucleolus.

Problematical Body (P1. XLI. fig. 21).-Occupying a position similar to that in which
the sperm clusters occur, and deceptively similar to them in structure, is a curious little
body of which a series of sections were obtained, one of which is shown in the figure.
It is a spherical cluster of cells, each of which measures about 0008 to 001 mm.
in diameter; their outline is circular or oval, and they consist of
very faintly stained
protoplasm, embedding a large oval deeply stained nucleus, 0003 mm. in diameter, and

one or more small, deeply stained granules, which arc surrounded
by a clear spherical
That this is not a cluster of developing sperm-cells, is shown
space.
by the presence of
a structureless, colourless, transparent membrane, within which the cell-aggregate is
enclosed.
By this feature also the possibility of its being a segmenting ovum of the
sponge is excluded; and it would appear to be a stage in the segmentation of the ovum
of some other organism foreign to the sponge.
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Yetilla coronida,' n. sp. (P1. XXXVIII. figs. 13-17).
with a some
Sponge (P1. XXXVIII. figs. 13, 14) spherical, depressed (button-shaped),
what sharply marked equatorial margin; surface slightly hispid, raised into low conules,
incrusted with grains of sand, Foraminifera, and other foreign bodies, base produced into

A single oscule situated in the centre of the upper surface, its margins
rooting fibres.
produced into a short membranous transparent tube.

1. Oxect, isoactinate, fusiform, very sharply pointed, 3q37
Spicules.-I. Megascleres.
by OO37 mm.
2. Frotril?Jne (P1. XXXVIII. fig. 15), rhabdome regularly tapering from the cladome
to a fihiform extremity, 337 by OO2 mm.; cladi usually strongylate 01 mm. long,
chord 0071 mm.

3. Anatriiie (P1. XXXVIII. fig. 16), rhabdome fusiform, 714 mm. long, at the
actinal origin about O015 mm. in diameter, tapering thence in both directions, esactine

ending in a fihiform extremity, ecactine enlarging below the cladal centre to twice its
previous diameter at its origin; cladi 01 mm. long, chord 011 mm.
4. Ananzonene (P1. XXXVIII. fig. 17), this is a reduced and modified protriene,

two of the cladi being suppressed, and the remaining one recurved at about the middle of
its length; the single cladus is 028 mm. long, measured along two chords, one from its
origin to the middle of its curvature, the other thence to its termination.
II. Microsciere.

5. Sigma.spire of the usual form, 0,016 by 0002 mm.
Colour.-Dark grey, speckled with black and white by incrusting foreign matter.

Habitat.-Station 150, off Heard Island, February 2, 1874; lat. 52° 4' S., long.
71° 22' E.; depth, 150 fathoms; bottom, coarse gravel; bottom temperature, 35°2.
Remarks.-This little sponge, represented about twice its natural size in the illustration (P1. XXXVIII. figs. 13, 14), measures 13 mm. in length by 10 mm. in width and 8
in height.
It resembles Tetillapedfera in so far as it is characterised by the retharkable
shepherd's crook spicule or reduced protrine, which, however, is far less abundant in
this sponge than in Tetilla pedfera.

The two species are otherwise very sharply distinguished; they not only differ in
habit, external form, and in the characters of the oscules, but in Yetilla coronida some
what large sigmaspires are abundantly present, while microscleres do not occur at all
The single cladus of the anamonne in the latter sponge is only
in Yetilla pedfera.
one-half the length of that in the former.
Although the anamonne looks at first

sight like a reduced anatrine, it is much
more probably a modified protrine; the single clactus for the first half of its course pro
jects forwards, and the suppressed cladi, as represented by short axial fibres which
1
*oeNpIc, lhç, crook-beaked.
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terminate within the spicule without affecting its form, are wholly and highly porrectate,
reminding one of the two shorter cladi which occur in protrines characterised by one
cladus much longer than the other two.

Tetilla granclis, Sollas (P1. V. figs. 1-14).
Tetilla grandis, Sollas, Prelim. Account, Sci. Proc. Roy. DubI. Soc., vol. 1 p. 180, 1886.
Sponge (P1. V. figs. 1-3) large, somewhat cylindrical or ellipsoidal in form, anchor
Oscules several, comparatively
ing filaments matted together to form a massive base.
small, the patent openings of the excurrent canals, chiefly distributed on the summit
of the

Surface more or less hispid, raised into ridges and low papillae, which
sponge.
unite to form an irregular reticulation, in the
depressions of which the pores are
situated in groups.
Ectosome thicker than in most Tetilia3, consisting of fibrous and
fibro-vesjcular coflenchy-ma.
The skeleton consists of spicular fibres radiating spirally
from an excentrically situated core.
1. Oxea, fusiform, anisoactinate, the distal end more
Spicules.-I. Mega.scleres.
The difference
obtusely pointed than the proximal, which is sometimes almost fihiform.

between the two ends is less marked in spicules occurring near the origin of the fibre,
than in those which form its
peripheral ends, where they may sometimes be seen with
the distal end quite rounded off, or
strongylate; from 607 by OO75 to 572 by
0O79 mm.
2. Protriwne, rhabdome

cylindro-conical, diminishing from the cladome to a fili
form termination; cladi typically three in number, but frequently reduced to two or even
one.

Rhabdome 86 by 0.0158, cladi 0'15 by 0,0118 mm.
3. Trichodal protrine, usually with one cladus
longer than the other two, which are

equal in length; chiefly disposed about the cribriform areas over the incurrent canals.
4. Somal anatrine (P1. VI. fig. 6) a fusiform rhabdome, attenuated
proximally
to a ffliform extremity, distally at first diminishing and then
increasing in diameter
up to the cladome; cladome rounded in front, axial fibre not prolonged into it, clacli

Rhabdome 1214
long, slender, springing from the rhabdome in a bold sweeping curve.
by 0'02 mm. just below the cladome, diminishing to 0006, and then increasing to 00118
mm. in diameter, finally tapering to its filiform extremity; cladi 0,158
by 00 118, chord
016 mm.

5. Radical anatritene.

The cladal end of the rhabdome is much thicker than that

of the cortex, and provided with shorter stouter cladi; the axial fibre of the rhabdome
extends halfway into it. The rhabdome is thickest just below the cladi, and somewhat
a
rapidly tapers for the first half of its course, and then more gradually till it ends in
fihiform termination.
Rhabdome 31'S by 003 15 near the origin of the cladi, 0-0276
just beyond their points, and 0,021 mm. a little more than a millimeter lower down;
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cladi 01 by 00237, chord 01 mm.; cladal end of rhabdome 0,021 mm. long, the axial
fibre of the rhabdome extending into it 0'07 9 mm.
6. &gmaspire of the usual form; 0'0118 mm. long.
II. Itherosciere.
In young specimens the spicules are smaller, in correspondence with their size; thus,

in an individual measuring 18 and 13 mm. along two diameters, the oxea is only 35
mm. long; in another, 32 and 26 mm. in diameter, it is 465 mm. long.
Colour.-White to yellowish-grey.
Habitat. -Kerguelen, 10 to 100 fathoms.

Station 149B, off Royal Sound, Kerguelen, January 17, 1874; lat. 490 28' S., long.
700 30' E.; depth, 25 fathoms; bottom, volcanic mud.
Remarks.-About fifty specimens of this fine sponge were brought from Kerguelen,
where they grow in company with Cinachyra barbata.
The largest is 130 mm. high,
and 75 mm. in diameter, but is without roots.
One specimen, 92 mm. high and 70 mm.

in diameter, stands on a basal mass 32 mm. high and of about the same diameter as the
sponge.
In its youngest state, as represented by a specimen 8 mm. in diameter, the
sponge is
nearly spherical (P1. V. fig. 4) ; it soon becomes egg-shaped, and the narrow end is
produced into anchoring tufts, which as it increases in size very soon agglomerate into
wool-like clots; and by the time the sponge has reached a height of 25 mm. it is
pro
vided with the characteristic basal mass.

The ectosome is about 0,3 to 08 mm. thick; it consists of fibro-vesicular
collenchyma,
the vesicles being more numerous in the outer, and the fibres in the inner part of the layer.
Just below the epidermis the vesicles are comparatively small and filled with
faintly
stained protoplasm, enclosing an oval nucleus with its nucleolus.
Deeper towards the
interior the vesicles are much larger, 00276 by 0,0395 mm., and the included nucleus,
surrounded by a thin film of protoplasm, lies at some distance from the wails, with which

it is connected by thin protoplasmic strands.
In the larger cavities the remains of
several cells usually occur (P1. V. fig. 5), but they disappear subsequently, so that in the
largest cavities no trace of cells may occur.
The ectosome is not sharply marked off from the choanosome; the
appearance of
flagellated chambers in the latter is the only certain sign by which it can be distinguished.
The flagellated chambers differ
considerably in size amongst themselves, the larger
from
0032
to
0,044 mm. in diameter. They are eurypylous, the prosopyle
ranging
measures about 00125 mm. in diameter, the apopyle from 002 to O03 mm. in diameter.
Around the margin of the apopyle two or three
sigmaspires are frequently embedded;
and a nucleus with granular protoplasm sometimes lies on one side, the
protoplasm
apparently extending around the margin, the whole suggestively like a single bounding
myocyte.
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The choanocytes are well preserved; all the details of their well-known structure,
The fenestrated membrane is preserved in
except the collar, being clearly displayed.
On the other
some of the chambers only, and when present the flagella are not visible.

The
hand, when the flagella are preserved the fenestrated membrane cannot be traced.
length of the body of a collencyte is about 0004 mm., of the flagellum OO16 mm.
The mesoderm of the choanosome is a collenchyma; it varies considerably in relative

abundance, amongst the chambers it is frequently very poorly developed, the walls of
these often lying nearly in contact with each other, but in other places it attains
considerable thickness, and is subject to extensive modification; thus it forms a proper
wall to the water canals, which are furnished with vela, usually provided with sphinctrate
apertures, and it follows the spicular fibres in their course, and then contains numerous
fusiform cells which usually lie parallel to the length of the spicules.
Genital products.-Sperm masses are abundantly present, occupying cavities in the
mesoderm.
They arise from finely granular cells, about 0,018 mm. in diameter, with

an evident oval nucleus OOO7 mm. in diameter, and a spherical nucleolus 0003 mm.
in diameter; similar but smaller cells occur in the mesoderm, down to OOO8 mm. in
diameter.

It is not
By segmentation of the mother cell the sperm mass is produced.
enclosed in a cover-cell, but the cavity of the mesoderm in which it lies is lined by
so-called endothelium, surrounding which is the usual collenchyma, without any
special
accumulation of collencytes.
The developing sperm clusters occur in cavities of from
004 to 005 mm. in diameter, but the mature sperm
occupies cavities of much larger size,
from 01 to O175 mm. in diameter.
The ripe spermatozoa present an oval head, about
000 1 mm. long, from the side of which, near one end, the "tail" arises and attains a
length of about 0,01 mm. or more.

Skeleton.-The spicular fibres are spirally arranged, in a manner which will be found
more precisely described under the species Cinachyra barbata, where a similar
arrangement
obtains.
Spicules.-The trüenes begin to appear within the choanosome, just below the
ectosome; the youngest forms are found at a distance of about 225 mm. below the outer

surface, and between these and the exterior a series of cladomes of
gradually increasing
size occur.
The cladomes of the tritenes lie on the exterior of the
spicular fibre, and it would appear
to be owing to the pressure exerted against them, when they come in contact with other

spicules, that one or more clad are sometimes suppressed, or, if not suppressed, forced
into an irregular mode of growth, by which they become deformed, one or more cladi of
an anatrüene, for instance, pointing forwards instead of backwards, or, if retaining their
usual direction, losing the usual regular curve and
becoming crooked.
Associated with these variously deformed spicules are others in which a fourth cladus
is developed, but this more
frequently happens with the anatria3nes than the protriiieS
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Sometimes, again, and this is a fact of some importance, a cladus of either a protriene or
auatrinc gives off a secondary cladus at the point of enforced bending, and thus becomes
I have previously suggested that bending leads to the budding of fresh cladi
dichocladose.

at the point of flexion, and this seems to be a case in point; for dichotrienes are unknown
amongst the Tetillicla as regular constituents of the skeleton, and we have not the least
fragment of evidence to show that they have descended from ancestral sponges which once

possessed them, but many general considerations to the contrary. Hence, when bifurcation
arises, as in this case, we must regard it as a variation appearing de nOVO, and may attempt
to account for it by the conditions of the case, which appear in this instance to be the

action of secondary pressures or tensions different to those under which the regular
trienc form was produced.

The oxea also exhibits interesting departures from the normal type.
The distal end is
not unfrequently rounded off, and this may occur close to where the point would other
wise have been, or a millimeter or more away from it.
Not only so, but secondary cladi

may be developed from it, thus producing in a rudimentary and unsymmetrical form
a kind of prodiene spicule (P1. V. fig. 13).
The young anatrines (P1. V. fig. 7) differ from the adult in that they terminate
distally in a swollen bulb-like cud, through which the axial rod or fibre passes, and after
enlarging somewhat in the middle of the claclome, continues right up to the end of the
From the sides of the bulb the cladi project, making a larger angle with the
spicule.
rhabdome than they do in the adult spicule.
In the adult spicule the axial fibre is not

continued past the origin of the axial fibre of the cladi.
In the young forms one some
times meets with a projection of the rhabdome for some considerable distance beyond
the cladome; it then terminates in a rounded end (P1. V.
This seems to me
figs. 8, 9).
a point of some significance in connection with the
question of the origin of the trine.
The differentiation of the anatriEenes into those of the cortex and those of the roots,

seems to stand in connection with the additional tension to which those of the roots are
exposed.
The young protrines (P1. V. figs. 10, 11) differ from the adult in somewhat the
same fashion as in the case of the anatria3nes.

Tetilla grandis, var. alba, nov. (P1. V.
fig. 3).
Sponge similar to Tetilla grandis, but distinguished by the absence of an anchoring
In addition, the
basal mass.
flagellated chambers are larger, attaining a diameter of
from 00513 to 00671 mm.
The spicules, which are quite similar to those of Tetilla grandis,
gave the following
measurements :-Oxea 57 by 0O63 mm.;
protria3ne 1178 by 0,0316 mlxi.; trichoclal
protniene 10 mm. long; anatria,ne 19-6 mm. long, 00118 mm. broad in the middle
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diminishing distally to 0005 mm., and then increasing to 002 mm. just below the
cladome; cladi 018 long, chord 0175 mm.
Habitat.-Christmas Island, 120 fathoms, January 29, 1874.
Station 150, Heard Island, February 2, 1874; lat. 52° 4' S., long. 710 21' E.; depth,
150 fathoms; bottom, coarse gravel; bottom temperature, 35°2.

Remarks.-The general appearance of this variety differs in an undefinable way
from Tetilla granclis, chiefly
all over the sponge,
owing to the projection of long spicules
The absence of
and these lying flat on the surface give it a white glistening appearance.

an anchoring mass is probably connected with a difference of the ground on which the
sponge occurs; Tetilla granclis lives on a muddy bottom, and Tetilla grandis, var. alba,
on coarse gravel.
Tetilla merguiensis (Carter).
Tethya merguiensiB, Carter, Ann. and Mug. Nat. His., 8er. 5, voL xi. p. 366, p1. xv. figs. 6-8,
1883.
Sponge, a thick disc with rounded edges, or cushion-shaped, texture loose; surface
densely hispid; ectosome thin, densely charged with pigment-cells; oscules several,

large; pores in sieves.

Spicules.-I. Megascieres.
42 by 0058 mm. (Cr.).

1.

Oxea, fusiform, anisoactinate, 32 by 004 mm. (Oh.),'

2. Protril8ne, rhabdome fusiform, cladome variable, tending towards two
types, one
in which the cladi are comparatively short and thick, the other in which
they are longer
and more slender.
iRhabdome 35 by 0,008 mm. (Oh.), 617 by 0013 mm. (Or); cladome,
clad

00775 mm., sagitta 0,071 mm., chord 00645 mm. in length
(variety 1 Oh.); clacli
02 mm. long (variety 2 Oh.); cladi 0,09 mm., chord 005 mm.
long (Or.).
3. Anatrine, rhabdome conical, attenuating from the cladome to a hair-like
termination,

cladome

terminal,

cladi

not very much recurved.
Rhabdome 35 by
0009 mm. (Oh.), 617 by 0007 mm. (Cr.); cladome, cladi O0387 mm., chord 0058 mm.,
sagitta 0026 mm. in length (Oh.); cladus 0.039 mm., chord 0058 (Or.).
4. Ectosomal orthotrine, rhabdome conical,
usually shorter than the cladi, frequently
strongylatc; in one instance the rhabdome measured 0058 mm., the ciadi 0206 mm. in
length; in another the rhabdome 010 mm., and the cladi 021 mm.; in a third the
rhabdome 013 mm., and the cladi 010 mm.; the maximum
cladi
length attained by the
in the Challenger specimens is 027 mm., in Carter's specimen 043 mm.
II. Microscieres.

5. Microxea; 025 mm. in length,
immeasurably thin.
spire; O017 mm. (Oh.), 0016 mm. (Cr.) in length.

6. Sigma

Colour.-Brownish-black.

'(Oh.) indicates measurements obtained from Challenger specimens, (Cr.) from Carter's epecimelL
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3 to ii fathoms.
Habitat.-Cape York, Torres Strait; depth,
Burmah.
Distribution.-King's Island, Mergui Archipelago; coast of
Rcrnarks.-The single specimen of this sponge in the Challenger collection is a
conical segment of a more or less rounded sponge, with an apex corresponding to the
centre of the sponge, the sides to the radiating spicular fibres, and the base, which is more

or less flattened, to the outer surface of the sponge; it measures 12 mm. in radius and
It would appear therefore to have been torn away
12 mm. in width across the base.
Carter's
from a specimen which was somewhat larger than that described by Carter.
acint for the greater length of the
specimen, however, is complete, and this may

trienes given in his measurement, though it will not explain the larger size of the oxeas.
The general characters of the spicules in the two specimens are, however, so similar that,
notwithstanding this, I have not felt justified in creating a separate species for the
Challenger specimen.
The ectosome varies from O16 to O27 mm. in thickness, and consists of collenchyma,
the matrix of which stains with hiematoxylin, and the collencytes of which are not

usually visible; small fusiform cells occur in it, especially where it adjoins the choano
some, and pigment-cells are closely scattered through it, they are round or oval in

outline, about 008 mm. in diameter, and contain numerous darkly coloured pigment
Most of the megascieres of the sponge are
granules enclosed within a distinct cell-wall.
arranged in radiating fibres, but a few lie loosely scattered tangentially in the ectosome.

I have not been able to satisfactorily determine the characters of the choanosome.
They
abnormaL
The
to
be
somewhat
chambers
to
be
somewhat
appear
flagellated
appear
small, about OO276 mm. in length.
I could not discover the manner of their communi
cation with the
The mesoderm

excurrent canals, but they do not present a eurypylous appearance.
appears to be generally granular, but a number of vesicles, about

0,0118 mm. in diameter, are scattered through it; they contain an oval, protoplasmic,
deeply-stained, nucleated body; with these occur less frequently pigment-cells; in
places this tissue passes into one wholly composed of the vesicular cells, separated by a
framework composed of small fusiform cells, which run in one general direction, curving
on each side of the vesicular cells; not more than one fusiform cell lies between two
vesicular cells as a rule.
The megascieres, as previously stated, are chiefly
arranged in spicular fibres, but the
ectosomal orthotrines are separately distributed throughout the ectosome, within which
From Carter's illustrations they hive much the appearance
they are entirely immersed.
of calthropides, though Carter himself terms them zone-spicules.
This suggests several
interesting questions, for the solution of which slices showing these spicules in their true
orientation are necessary.
These I readily obtained by adding Canada balsam to the
paraffin used for embedding, which thus acquired great toughness, and by cutting the
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slices fairly thick.
I then found that the clad
diverge from the " rhabdome at about a
right angle, and that the spicule is usually orientated, with the rhabdome radial and the
cladi tangential in position with respect to the sponge; so that the spicule appears to be
an orthrotrine with a remarkably short rhabdome, situated more deeply within the

ectosorne than is usually the case with this spicule.
Fortunately I observed in several
instances, lying close by the side of the fully formed spicule, smaller examples
These are always plagiotrienes in which the
representing it at a very early stage.
relative length of the cladi and rhabclome is normal, i.e., the rhabdome is considerably
longer than the cladi, e.g., in one instance, the rhabdome measured 0,065 mm., and the

cladi 0026 mm. in length.
These pass into the adult by a general growth, involving
both rhabdome and cladi, but the latter increase at a far greater rate than the former; so
that in the fully formed spicule they attain a considerably greater length.
The young

spicules probably arise from a scieroblast budded off by that of the adult, with which they
are associated, towards the completion of its growth.
The supposed calthrops which makes such a startling appearance in Tetilla is thus
nothing more than an interesting modification of an ordinary triene; and not a
In other sponges, such as Pa?cillc&stra (Normania), in which an
persistent tetraxon.
apparent calthrops occurs in the choanosome, it is equally possible that it is not derived
from a microcalthrops, but from a trüene; and furthermore, as the
calthrops of the
Pachastrellid
is almost certainly descended from that of Pccillastra, a trine origin
may likewise possibly be ascribed to it.

In some cases it appeared to me that when oxeas occurred
lying tangentially in the
ectosome, the young trienes were displaced from their normal position, the rhabdome
having a tangential position; if so we have a still further approach to the conditions

under which the calthrops occurs in Pcecillastra, and further, the
apparent short rhabdome
of the adult orthotrines in the Tetilla may in some cases be
really a cladus turned out
of the tangential into the radial position by a rotation of the whole
These
spicule.
cases may, however, possibly be explicable as
artificially produced in the process of
cutting.
The microscieres, both microxeas and
sigmaspires, are scattered generally throughout
the sponge.

Tetilla sp.
Sponge small, ovate, free, surface piose, spicules projecting obliquely from the
surface, and chiefly towards the base; ectosome a fibro-vesicular
0-02
collenchyma about
to 0047 mm. thick.
Ohoanosome with a richly-developed
collenchymatous mesoderm,
which forms a somewhat thick layer about the walls of the chief canals, and is
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of the flagellated chambers, where it is finely
abundantly present in the neighbourhood
Flagellated chambers O'04 mm. in diameter.
granular.

1. Oxect, anisoactinate, fusiform, more finely pointed at
Spicules.-I. Megascieres.
the proximal than at the distal end; 25 by OO31 mm.

rhabdome, tapering to a fihiform termination; clacli two
nearly equal in length, but shorter than the third; rhabdome 2q32 by 0,01 mm.; cladi
longer 014 mm., shorter 0067 mm. in length.
3. Trichoclal protritene of the usual form, very diminutive.
2. Protriarne, a conical

4. Anatrine, a conical rhabdome, tapering from the cladome to a ffliform termination; 2856 by 0,0135 mm.; cladi 0075 mm. long, chord OO75 mm., the axial fibre of

the rhabdome extends OOO8 distally beyond the origin of the axial fibres of the cladi,
the cladal end of the rhabdome correspondingly projects in a rounded process in front.
II. Microsciere.
5. Siginaspire of the usual form, OO12 mm. long.

Colour.-White, of a faintly grey tint.
Habitat.-Station 236, off Japan, June 5, 1875; lat. 34° 58' N., long. 139° 29' E.;
depth, 775 fathoms; bottom, green mud; bottom temperature, 37°6 F.
Remarks.-There is but a single small specimen of this sponge; it measures about
7 mm. in height and 6 mm. in breadth; it is probably a very young form, and, as it

does not offer any unusual or particularly distinctive character, I refrain from giving it
a name.
The characters of the oscules and pores I could not determine.

(Jhrotella,' n. gen.
The

ectosome is a cortex, excavated by subdermal cavities, and

furnished with

tangentially disposed spicules.
Chrotella simplex, Sollas (P1. II. figs. 1-4).
Clirotella simplex, Sollas, Prelim. Account, ScL Proc. Roy. Dubi. Soc., vol. v. p. 181, 1886.
Sponge ellipsoidal or subspherical, free, surface uniformly piose, conules absent.
Oscules small, one or more in number.
Pores in sieve-like areas overlying the aubdermai
cavities.
Spicules.-I. Megascieres.
0-0217 to 0*0237 mm.

1. Oxea, fusiform, almost isoactinate; 28 to 3O mm. by

2. Protritene (P1. II. fig. 3).
Rhabdome cylindrical, tapering to a fihi.form termina
tion; clad
conical, widely extended; rhabdome 34 by 0,02 mm.; cladi 0158
by
OO16 mm.
1
,j, .n4, the skin.
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3. A'natriwne (P1. II. fig. 4).
Rhabdome cylindrical, tapering to a filiform end,
cladi conical recui'ved, axial fibre continued past the cladal origin into the cladome, which
is sometimes rounded, sometimes pointed in front; rhabdome 5-3 by 0,0158 mm.; cladi
00474 by 00118 mm.
If. Microsciere.
4. Sigmaspire, 001 18 mm. long.
Colour.-Cream-white.

Habitat.-Station 163A, off Twofold Bay, Australia, April 4, 1874; lat.
long. 1500 20' E.; depth, 150 fathoms; bottom, green mud.

36° 59' S.,

Remarks.-Four specimens of this sponge were dredged, the largest, of an irregular
ellipsoidal form, measures 21 by 18 by 15 mm., the smallest is subspherical, and about
9 mm. in diameter.

The sponge is soft to the touch, with a velvet-like surface.
The
oscules are very small, from 05 to 2 mm. in diameter, in 'one specimen none were seen,
and a series of sections failed to reveal any.

The cortex (P1. II. figs. 1, 2) 04 mm thick, is a collenchyma, vesicular just below the
outer epithelium and cavernous further in, the lowest layer of the cortex, one-quarter
the thickness of the whole, is markedly fibrous, the fusiform cells running tangentially.
Spicules disposed some" tangentially, and others crossing these obliquely, are irregularly
scattered through the inner layer of the cortex.
The subdermal cavities excavate the
cortex between the radiating spicular pillars, they are about 02 to 0.3 mm.
high, and
the thin roof which covers them is perforated by numerous pores.

The floor of the subdermal cavities is furnished
by the fibrous layer of the cortex,
through this they communicate with the incurrent canals by passages surrounded by
concentrically arranged myocytes.
The mesoderm of the choanosome is a

collenchyma or early form of
The flagellated chambers differ
sarcenchyma.
considerably in size, measuring from 0,035
to O048 mm. in diameter.
The incurrent canals communicate with them
directly, the
prosopyle measuring from 00158 to 00276 in diameter; they are sometimes eurypylous,
sometimes aphodal, the apopyle is about 00 118 mm. in diameter; an
aphodal canal in
one very clear instance measured 002 mm. in
length, its diameter being that of the
granular

A choanocyte with collum extended measured
apopyle.
O"0035 mm. in diameter at the base.

00118

mm. in length, and

Sperm clusters occur but rarely, one oval mass, 0,05 mm. in diameter, was met with;
the spermatozoa were seen as spherical granules without tails,
to
they measured 00015
0002 mm. in diameter.
The skeleton consists of radiating spicular fibres, crossed
by a great number of loosely
scattered oxeas, which lie tangentially and obliquely; the skeleton of the cortex is pro
duced simply by the extension of this skeleton into it.
The radiating spicules emerge from the surface without
forming conules; the pro-
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the pilosity of the surface, are the cladi of protrftenes
jecting spicular ends, which produce
and anatrienes, and the points of oxcas, but chiefly the cladi of protrienes; they do not
extend, as a rule, much more than 025 mm. beyond the surface, though, judging from
broken rhabdomes, some probably extend much further.
The clacli of most of the projecting protrines measured in situ are 0142 mm. long
by 0,006 mm. in diameter, the length of the chord is 0108 mm.; these dimensions are
below those given in the description of spicules, which, however, were taken from selected
largest examples.
C/trotellc& inacellatct,' Sollas (P1. 1ST. figs. 1-22).
Chrotella ,nacellata, Solins, Prelim. Account, Sd. Proc. Roy. Dubi. Soc., vol. v. p. 181, 1886.
Sponge (P1. IV. figs. 1, 2) subspherical, depressed, with a flat base; oscules more than
one in number, each leading into a large cloacal chamber; upper surface minutely hispid,
lower surface coarsely so, by the projection of spicules to a longer distance.
Ectosome
a cortex, not differentiated into two layers; choanosomal mesoderm
flagellated chambers small, aphodal.

sarcenchymatous,

1. Oxea of the spicular fibres isoactinate, fusiform (P1.
Spicules.-I. Megascieres.
IV. fig. 3) with similar sharp ends, which sometimes however become rounded off.
Length 5.7 mm., breadth 0,055 mm.

Oxea of the interspaces between the spicular fibres, smaller than the preceding
(P1. IV. fig. 10), somewhat curved, and only very slightly fusiform;
3. Protrüvne (P1. IV. figs. 8, 15) with short stout cladi, highly porrectate, measuring
2.

0079 by 00197 mm.; rhabdome but very slightly less in diameter immediately below the
cladome than in the middle, thence tapering gradually to a sharp but not ffliform termina
tion, 795 mm. and over, by 0,0276 mm.
4. Protritvne (P1. IV. fig. 14) with longer cladi than No. 3, 023 mm. long by
0,0197 p.m. thick, less porrectate; rhabdome also shorter, 25 by 00237 mm., and

tapering from
termination.

immediately below the cladome, rather rapidly, to an almost fihiform

5. Prodine and promonne (P1. IV. figs. 4, 5).
Derived from the preceding by
reduction in the number of cladi.
The rhabdomes of these measure 3,49 by 0,0316 mm.;
the cladi of the prodine 044 by 0,0316 mm., and that of the promonne O'58 by
0O3iG mm.
These spicules present a singular appearance, owing to the relatively large
size of their cladi and the sudden tapering of the rhabdome.
6.

Trichodal p'otriame (P1. IV. figs. 6,
and elsewhere.
7. Anatriene (P1. IV. figs. 9, 13).

7).

Occurring in bundles in

the cloaca

The cladi are 0,059 mm. long by 0'0138 mm.

1fiJu7, Jy, a pick-axe with one point.
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in diameter; the rhabdome 65
a considerable
by 0O158 mm., is nearly cylindrical for
distance below the cladome, and ends in a filiform termination.
IL Microscieres.

8. Sigmaspire of the choanosome.

This is

of the usual form;

0012 to 0016 mm. long.
9. Toxospire of the cortex
This is a sigmaspire modified by
(P1. IV. figs 11, 12).
continued growth in a spiral direction; it has the form of a widely open helix of nearly
two turns with a variable spiral
Its length is from 0.03 to 0,04 mm.
angle.
Colour.-Dark grey.
Habitat.-Station 208, off Manila, January 17,1875; lat. 110 37' N., long. 1230 31'E.;
depth, 18 fathoms; bottom, blue mud.

Remarks.-Four specimens of this
sponge were trawled; all more or less hemi
spherical or dome-shaped with a flat base.
The largest measures 42 mm. by 38 mm.
along its horizontal diameters, and 32 mm. in height.
The oscules (P1. IV.
fig. 2) are borne on the summits of more or less conical
eminences on the upper surface of the
sponge; the smallest specimen bears two, the
largest six, having an average diameter of somewhat under 2 mm. They lead into a large

cloacal chamber, the wall of which is perforated
by numerous small round or oval apertures,
Trichodal protrienes he in bundles in the wall of the
giving it a cribriform appearance.

chamber and project obliquely forwards,
surrounding the pores with their cladomes.
Skeleton.-The long spicules (1, 3, 4, 5, 7) are collected, into
radiating fibres, the
trines appearing at the distal ends.
From the terminal sheaf of the fibre the
protrines
with widely diverging cladi
their
cladi
into
the
cortex
5)
1V.
(4,
project
(P1.
fig. 18), thus
The cladomes of many of the anatrianes, indeed
contributing essentially to its support.
almost all, are also embedded in the cortex.
The highly porrectate
protrines (3) project
The numerous smaller oxeas (2) lie
beyond the surface as hispidating spicules.
irregularly scattered through the cortex, crossing one another in directions oblique to the
general surface, but more nearly parallel than perpendicular to it.
Around the oscule
the spicular fibres project in a kind of
fringe; these fringing spicules are chiefly
The sigmaspires are scattered
protri2encs.
generally through the choanosome, but are
most abundant in the walls of the canals and cloacal chambers.
The toxospires of the cortex are most abundant beneath the external
epithelium, where
Outside the sponge, covering the
they form a dense layer.
epithelium, is a quantity of
granular debris, in which numerous deciduous toxospires occur.
The crowding of the
toxospires towards the exterior, and the presence of deciduous examples beyond it, point
to an outward movement and final extrication of these
spicules.
Ectosome.-Beneath the external epithelium the cortex consists of a layer of
collenchyma, very difficult to analyse, partly on account of its complexity, partly by
reason of the slight but numerous variations which it exhibits in different
The
regions.
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besides collencytes and vesicular cells, numerous long fusiform
gelatinous matrix presents,
In
cells, some running more or less parallel with the surface, others quite irregularly.
some places small, round, granular cells, 0,006 mm. in diameter, occur crowded together

to the exclusion of other elements; in some the vesicular, and in others the fusiform cells
predominate.
The incurrent canals burrow irregularly through the cortex; they are irregular in
their course and in their form; they are swollen into vesicles of various sizes, irregularly
branched and broken up by trabecuhe; they thus give to the collenchyma a cavernous

character which adds to the difficulty of describing it.
The collenchyma is continued from the cortex inwards along the spicular tracts,
undergoing certain modifications, of which the most important is the appearance of
conspicuous cells, which at once arrest the attention, partly on account of their
comparatively large size, and partly because of the regular manner in which they lie one
after another in linear series upon the sides of the spicules, and apparently in immediate
contact with them.
These cells, although evidently all of one kind, are of such various

forms and characters that they are not easy to describe in a few words.
They are more
or less rounded masses, prolonged into filmy or fibrous processes, finely granular, staining
somewhat deeply, with an average diameter of 0016 to 0O2 mm.
Some have a columnar
form, seated by a flat base on a spicule, and produced at the opposite end into a short
tail-like process; the columnar body in one case measured 0024 mm. in length, the tail
0016 mm.
The outer part of the cell loses in many cases its property of staining
deeply, and the change thus begun appears to extend inwards till it affects the whole
cell.
This appears to point to exhaustion with age, and suggests a glandular, rather
than a nervous function for these cells.
They lie tolerably close together; in one case
I counted six in a row O13 mm. long, in another fourteen in a row O32 mm. long.
I could not determine whether they formed a sheath or not to the spicule.

Cloaca.-As the cortex approaches the margins of the oscule, round or oval, deeply
staining granular cells, 0012 mm. in diameter, appear within the collenchyma, and
increase in numbers, till a tissue, consisting of these and some fusiform cells, embedded
in collenchyma results (PL IV. fig. 19).
This tissue, invested of course by epithelium,
is continued from the margins of the oseule as a lining, 0.475 to 0,56 mm. thick, to the
whole of the cloacal chamber.
The oxeas of the cortex disappear at the margin of the
oscule, a little before the lining tissue of the cloaca commences, and the toxospires, at the
same time or a little later, i.e., nearer the cloaca, are replaced by ordinary sigmaspires.

The choanosomal tissue intervening between the cortex and the walls of the cloaca, is
converted into collenchyma similar to that of the cloacal lining, but distinguished by the

This modification of
predominance of the myocytes which form the greater part of it.
,the choanosome extends for a distance of about 01 mm. inwards from the margin of the
oscule.
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Around the pores in the cloacal walls myocytes are concentrically arranged, and
stdllate cells occur close to their margins, which send a process to the epithelium on the
one hand, and one or two processes inwards in the opposite direction.

Sexual Elemcnts.-Spermatozoa.-Around the lower end of the cloaca the choano
some is densely crowded with sperm-clusters, each lying in a distinct cavity, which it
does not fill, owing no doubt to shrinking produced by immersion in spirits.
They are

of round, oval, or sometimes irregular shape, and vary from 0006 by 0012 mm. to
OO47 by 0075 mm. in diameter.
Most of them consist of small spherical cells, about

in diameter, with a very obvious nucleus and a dark-stained nucleolus.
They are therefore not mature, though some few instances occur in which the con
A cover-cell
stituent cells are of smaller size, and appear to be produced into a tail.
0004 mm.

is certainly not present, but the wall of the containing cavity is lined by epithelium, and
the adjacent mesoderm stains more deeply in its immediate neighbourhood than elsewhere.

The sperm-clusters are so numerous that they reduce the surrounding mesoderm to
little more than a trabecular network, in which flagellated chambers are only rarely
seen.
It would therefore seem that we have here a specialised sperm-bearing region or
rudimentary testicular tissue, recalling the specialised ova-bearing region or rudimentary
ovary which Schulze discovered in Euspongia.
Ova.-Certain remarkable cells of great size and complexity occur here and there
in cavities of the choanosoe; their true nature is doubtful, and if not ova, they must
be regarded as parasites.
They present numerous variations both in form and structure.
Some

a resemblance

to

gigantic Rhizopoda, extending into large branched
pseudopodial extensions (P1. IV. fig. 22), which enter the surrounding tissue, and lose
themselves in it.
Others (P1. IV. fig. 21) present a round or oval outline,
varying
from about 01 mm. to 02 mm. in diameter.
The nucleus is an oval body, OO395 mm.
long by 0,0276 mm. broad, with evenly and finely granular, faintly-staining contents,
enclosed in a well-defined limiting membrane.
It always presents at least one well
suggest

marked, highly refringent, non-granular, deeply-stained, spherical nucleolus,
varying
from 0,0039 to 0,0118 mm. in diameter.
Often, however, two or three nucleoli
are present, and in one instance no less than six were counted.
Outside this nucleus,
next the

nuclear membrane, succeeds

a layer of dense, darkly-stained
protoplasm; then a clearer zone follows, in which a vesicular structure can sometimes be
made out; outside this again is a dense, darkly-stained
margin, which is sometimes so
distinct as to look like a second nuclear envelope; finally, outside this succeeds the
immediately

While the structure just described is o most
general mass of external protoplasm.
common occurrence, cases also occur in which it becomes
simplified, the nucleus for
instance simply lying in protoplasm, which is rather more
deeply stained immediately
next to it than elsewhere.
In general character the mass of external protoplasm of these cells is
finely granular
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and deeply staining, but it is not simply a granular mass, but a complex of discrete parts,
Thus in many cases we may
each of which in a manner simulates the structure of a cell.

fibrils radiating through the protoplasm towards the
readily discern fine darkly-stained
in fortunate cases these can be traced in continuity with small
periphery of the cell, and
columnar or stellate bodies, within which an oval vesicular space containing a small deeply
In other cases oval vesicles with a distinct wall, and
stained granule can be distinguished.
not merely vesicular spaces, can be distinguished, and within these granular material with

In fig. 21, P1. IV., numerous columnar
one granule larger than the rest is to be seen.
pseudocells are shown with their bases adjacent to the nucleus and their filamentous

The structures shown in this figure are those which it
extremities directed peripherally.
was found possible to trace with a camera; the rest of the cell left blank presented
Small deeply stained
similar appearances, but hardly sharply defined enough to be traced.
amboid cells, about 0,03 mm. in diameter, also occur in the choanosorne, and appear to
If so, the latter are in all probability ova.
be young forms of the cells just described.
Parasitism. - 1.

Each cloaca in all four specimens of the sponge
Ophiuricls.
This Ophiurid, though
harbours an individual belonging to some species of Ophiurid.
small compared with some other species, is large compared with the size of the cloaca,

which it nearly fills.
Its disc is 5 mm. in diameter, and its arms when uncoiled 45 mm.
long; they are recurved over the aboral surface of the disc, leaving the mouth exposed
and the teeth projecting.
Its position within the cloaca is rather to one side of it,

within a faintly marked recess.
The oscule of the chamber is large enough to allow of
the egress of the tenant, but the rat-trap-like arrangement of the fringing spicules would
seem to preclude return, and, as the Ophiurid does not feed on the sponge itself, it
becomes a curious problem to discover by what means it obtains its food.
2. Worms.
Numerous encysted worm-like parasites in various stages of development
are common on the choanosome.

Cinachyra,' n. gen.
excavated by subdermal cavities; oxeate spicules traverse it
The incurrent and excurrent openings are confined to special flask-shaped
radliately.
recesses.
The mesoderm of the choaiiosome is a collenchyma; the chamber system
The

cortex is

not

is eurypylous.

Cinachyra barbata, SOllOmS (Pis. III., XXXIX.).

Cinachyra barbata, SolIaa, Prelim. Account, Sci. Proc. Roy. DubL Soc., vol. v. p. 183, 1886.

Sponge (P1. III. fig. 1) a subspherièal or subcylindrical body seated on a dense mass
of tangled spicules.
Oscules large and numerous, with a conspicuous sphinctral margin,
'xn.t6pm, ,, a kind of bag or sieve for bolting flour.
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the body.
rare on the summit, chiefly distributed in an irregular zone round the sides of
Surface hirsute, with obliquely projecting spicules; projecting ends longer over the sides
than the summit of the sponge.

1. Somal oxea, large (P1. III. fig. 4), fusiform, sharply
Spicules.-I. Megascieres.
of the spicular fibres,
pointed, straight, or curved in correspondence with the curvature
803 by 0O71 mm.

2. Cortical oxea (P1. III. fig. 7) smaller than the preceding, cylindrical or fusiform,
usually curved, obtusely pointed, 0892 by O0355 mm.
3. Protritne (P1. III. fig. 6).
A somewhat fusiform rhabclome, 0O197 mm. wide just
below the cladome, increasing to 0,0296 where widest, and then tapering to a filiform
The cladi, usually three in number, but sometimes
extremity; its length is 13 2 1 mm.
reduced to two or even one, are conical, 01776 mm. long, and 0,016 mm. broad at the base.
4. Trichoclal protrine.
A slender filiform rhabdome, and three cladi usually

Dimensions :-Rhabdome 013 by 0,0039 mm.; cladi very variable,
unequal in length.
two shorter and unequal 0,016 mm. long, one longer from 00237 to OO31 mm. long.
5. Anatrivne (P1. III. fig. 5).
Confined to the lower part of the sponge-body; the
rhabdome long, somewhat fusiform but nearly cylindrical, terminating at the proximal
end in a fihiform extremity; cladome variable in shape, axial fibre of shaft prolonged
into it; cladi usually much recurved, sometimes so much so as to become parallel with
the rhabdome.

Dimensions:-An anatriene with its claclome embedded in the cortex

gave the following measurements :-Rhabdome 19,6 by 00316 mm.; clacli 0215 by
00276 mm., chord 02 mm.; length of claclal end of the rhabdome 0059, extension of
axial fibre into it 0-0119 mm.
An example from the anchoring filaments of the base
gave :-Rbabdome 40 mm. by 0,0237 just below the cladome, lower down 00158 mm.
in diameter, from this increasing to 00235, and finally
attenuating to a filiform
extremity; cladi 0087 by 00197 mm., chord 009 mm., length of the cladal end of the
rhabdome 00474 mm.

The cladome of this specimen is smaller than the
average, a more
usual size for the cladi is 0,1026 by 00158 mm., chord 0118 mm.
II. Microscleres.

6. Sigmaspire (P1. III. fig. 8) of the usual form, 00118 to 0,0156

mm. long.
7. Globules; accessory or accidental forms, 0,0535 mm. in diameter.

Colour.-Ashen-grey.
Habitat.-Station 149B, off Royal Sound, Kerguelen,
January 17, 1874; lat. 49° 28'
S., long. 700 30' E.; depth, 25 fathoms; bottom, volcanic mud.
Station 149c,

Balfour Bay, Kerguelen, January
70° 0' E.; depth, 60 fathoms; bottom, volcanic mud.
Remarks.-Over
of the genus, were

19, 1874;

lat.

490 32' S., long.

specimens of this remarkable sponge, the only speciea
dredged off the shores of Kerguelen.
They vary considerably
sixty
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in shape; the smallest is a prolate ellipsoid, 2q85 by 21 mm. in size, the next a little
mm. high by 4 mm. in width, both are provided with the
larger is egg-shaped, about 5

characteristic oscules of the species, but without anchoring filaments; these are present,
however, in specimens but very slightly larger (P1. III. figs. 2, 3); and by the time
the sponge has attained a length of 20 mm., they are already matted together into a

The largest specimen in the collection presents a somewhat cylin
compact basal lump.
drical body, 70 mm. high by 85 and 70 mm. in breadth and width, it is seated on a
basal spicular mass 50 mm. high, and 100 by 70 mm. in breadth and width; another large
specimen is 47 mm. high, 52 mm. wide, and 43 mm. broad; with a basal mass 29 mm.
In a few large specimens the basal mass is
high by 56 mm. broad and 49 mm. wide.
absent, and the anchoring spicuics confined to a few ragged tufts; in one case a sponge
with the form of a long prolate ellipsoid presents scarcely a trace of roots.
On cutting open the sponge a yellowish choanosome is exposed, surrounded by a
whitish cortex, the thickness of which varies somewhat in different specimens, but on
the average, in full-grown forms, is about 1.75 mm.; near the base it is produced into
conical thickenings around the anchoring fibres us they pass out through it.
The spicular fibres proceed from a spicular core or so-called nucleus, which is
situated excentrically within the choanosome, so as usually to lie much nearer one side
The core is a somewhat spherical mass of radiating
of the sponge than the other.
spicules, with very little associated tissue, and consequently of great hardness; as the
spicular fibres leave the core they become flexed somewhat sharply, particularly so on
that side of the core which lies nearest to the exterior of the sponge; they then continue
in a spiral course, but with a much gentler curve towards the exterior, from which they
The obliquity of emergence is often diminished
emerge usually more or less obliquely.
by a slight change in the direction of curvature, sometimes amounting to a reversal,
tending to bring the spicules into a position more nearly normal to the si.rface. The
spiral curvature of the fibre is often so great that in a sponge of 30 mm. radius a single
It is different in amount in different directions
fibre may attain a length of 50 mm.

within the sponge; being least, and indeed sometimes vanishing, along an axis which
may, but which more frequently does not, correspond with the axis of symmetry of the
We may most
sponge, and attaining a maximum in a plane at right angles to this.
readily picture this arrangement by supposing the spicular fibres to have originally a
radiate direction, and subsequently to become twisted by a rotation of the cortex, carrying
with it their outer ends, around any axis passing through the sponge.
The downwardly directed fibres of the sponge are usually less twisted than those
ascending, so that they emerge normally to the surface to form the anchoring roots.

The direction of the spiral curvature of the fibres is sometimes left- and sometimes
right-handed, in nineteen cases it was found to run counter to the hands of a watch, and
in twenty-two with them; in three other cases, so far as one could judge from the direc.
Rrr 4
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tion of the externally projecting spicules of the fibres, the spirals had not all a common
direction, but on one side were left, and on the other right-handed; where the change in

direction occurs the spicules project at right angles to the surface, instead of obliquely,
and are differently arranged around the oscules which occur in this region, for instead of
forming a fringe, which lies obliquely over the oscule on one side and slopes obliquely
away from it on the other as is the case usually, they here surround the margin of the
oscule radiately, diverging from it on all sides, like the feathers around the eye of an owl,
The spicular fibres are composed of the large oxeas (1) which are sometimes much

curved in accordance with the curvature of the fibres.

Oscar Schmidt has suggested'
has produced the spiral course of

that the fusi.form shape of the oxea in the Tetilhicli
the fibres; this is obviously not the case, the curvature of the fibres is due to some other
cause, and may influence, but is not determined by the shape of the spicules.
At the peripheral ends of the fibres protrines appear and project beyond the cortex;

indeed these are the chief hispidating spicules of the sponge, anatriues
scarcely appearing
towards
the-base,
where
become
the
forms,
and radiate
except
they
prevailing projecting
in long brushes downwards amidst the matted mass of sand and spictiles which furnish a
solid foundation to the sponge.
The smaller oxcas, though characteristic of the cortex,
are not confined to it, but also occur in the choanosome
just below; probably they are
formed in the choanosome and pushed out from it into the cortex.

Next to the massive spicular base the oscules are the most
striking feature of the
sponge; they are very conspicuous, large, and numerous; in one small specimen, 19 mm.
high by 23 mm. broad, twenty-three oscules were counted, the largest 5 mm. in diameter; of
course in larger specimens they are
correspondingly more numerous, and may attain an
outside diameter of 10 mm.
They are chiefly confined to the sides of the sponge and are more numerous on one
side than the other, that namely which lies most remote from the
Thus of
spicular core.
the twenty-three oscules in the case just quoted, five only can be seen at once on one
side of the sponge, and as many as twelve on the other.
The margin of the oscule is a smooth, white, shining
ring, very conspicuous amidst
the dark grey forest of surrounding spicules (P1. III.
It
fig. 1; P1. XXXIX. fig. 1).
forms the outer end of a cylindrical or oscular tube which extends
through the cortex
and then expands into the flask-shaped cloacal chamber.
The walls of the oscular tube

are solid, imperforate, and thicker than those of the cloacal chamber, which communi
cates through sieve-like groups of pores with the excurrent canals.
These are wide open
tubes, which as they approach the cloaca become subdivided
again and again by
numerous

trabecul, till they are reduced to sinuses, which surround the immersed side
of the cloacal wall, radiating away from it in all directions.
The free surface of the
cloacal chamber is raised into a polygonal network of rounded
ridges, produced by fibrous
I Spong. Atlant Gebiet., p. 8, 1872.
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In the depressed
strands, which branch and unite again in the thickness of the wall.
areas mapped out by these ridges, the pore groups are situated.
On approaching the lower margin of the oscular tube, the ridges affect a longitudinal

direction, and expanding on each side as they enter it, give to the outermost row of
depressed areas the form of arched recesses.

No pores or intercortical cavities are to be detected over any part of the cortex, although
they have been searched for in several sections of entire sponges; it would appear
therefore that the oscules and cloacal chambers, so-called, are some of them incurrent in

function, and in accordance with this we find, proceeding from some of the cloacai chambers,
subcortical canals, occupying the same. relative position in this sponge that the undoubted
incurrent canals do in Disyringa clissirnilis (see P1. XLI. fig. 3).
Notwithstanding this supposed difference in function we shall continue to speak of the
flask-shaped recesses and their openings to the exterior, whether excurrent or incurrent,
as cloacal chambers and oscules.

The minute structures of the "flasks" has been very carefully studied in transverse,
longitudinal, and tangential sections, and by teasing.

Oscular Tube.-The wall of the oscular tube (about 064 mm. thick in
average-sized
is
XXXIX.
of
examples)
mainly composed (P1.
fig. 2)
concentrically arranged myocytes,

traversed by a few longitudinal strands of similar cells, from which branches arise at
intervals and proceed towards the free face in a radiate direction; as they do so their
constituent cells, diverge from each other upwards and downwards, giving them a fan

The concentric myocytes represent the fibrous cortex some
shaped outline in section.
what modified; in the immediate neighbourhood of the oscular wall the cortex is a
collenchyma with tangentially disposed fusiform fibre-cells running through it in various
directions; by the reduction of the collenchyma to an almost imperceptible residuum,

and the consequent approximation of the fusiform cells, which at the same time fall
into a concentric arrangement, the chief mass of the oscular tube results.
The longi
tudinal fibres are derived from the walls of the cloacal chamber, but these are simply
a part of the cortex invaginated, with fibres of fusiform cells running tangentially
through them just as in the rest of the cortex.
The epithelium of the cortex is continued inwards, lining the interior of the flask
shaped recess; below it in the case of the oscular tube is a layer of tissue,
about OO8

mm.

thick,

sometimes less,

presents in places structures which are
These are fusiform, finely granular cells,
they are usually somewhat swollen in the
darkly-stained nucleolus is situated; the

which is of

considerable

interest, since it

sense-cells (P1. XXXIX. fig. 8).
more deeply stained than the adjacent tissue;
similar to

middle, where an oval nucleus with a spherical
outer end is elongate, conical, with a rounded

point, but no apparent sense-hair, it lies either immediately below the epithelium or
projects between the epithelial cells, at the inner end it terminates in one or two fine
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filaments; side by side with these fusiform cells, cylindrical forms occur, with a broad
outer end, and an inner end produced into long tail-like processes not more than two in
number.
It was not found possible to trace these processes into connection with any

These elongate cells are not uniformly distributed below the
epithelium, but occur in patches, which can be generally recognised by a more than
Some
usually deep stain; frequently they converge towards the middle of the patch.
times they are found below an even surface of epithelium; sometimes in ridges, which
other cellular elements.

look like papillEe, but which are probably only wrinkles produced by the contraction of
follows a tissue
the muscular oscular tube.
Immediately below this outermost layer
Most conspicuous and lying nearest
complex which is somewhat difficult to interpret.
the surface are little roundish granular bodies, 0,004 to 0005 mm. in diameter, with a
nucleus and nucleolus, lying in distinct cavities of a stained material.
They appear to
be the most visible portion of cells which are extended into processes difficult to
Lying deeper are granular irregularly branching cells, which look like
Next to these follows the layer of concentric myocytes.
Scattered
coUencytes.
irregularly through the tissue of the oscular tube are numerous oval cells about
0,015 mm. in diameter, consisting of granules 0,003 mm. in diameter, some of which
distinguish.

stain much more deeply than others.
The detailed structure of the layer of concentric myocytes is best made out in teased
Each myocyte (P1. XXXIX. fig. 9) is then seen as a
specimens mounted in glycerine.

fusiform thread-like cell, O4 mm. long by O0035 mm. thick; in the middle is an
elongated oval vesicular nucleus, 00118 by 0,003 mm., containing a minute nucleolus,
and surrounded by granular protoplasm, which extends 004 mm. along the axis of the
cell on each side of it.

The rest of the cell consists of structureless stained material.

Associated with the myocytes are abundant collencytes (P1. XXXIX. fig. 10) produced
into very numerous branching thread-like processes, which unite
among themselves into
an intricate network which pervades the whole muscle.
Not only do they unite with one
another, but with the myocytes also, so that all the constituents of the muscular mass are

in protoplasmic continuity.
Though this structure is best made out in teased specimens
it can also be traced in tangential sections (P1. XXXIX.
fig. 5), appearing particularly
evident at those places where the pillars of fibre from the cloacal chamber enter the mus
cular tube of the oscule; the constituent myocytes of these fibres diverge to the right and
left on entering this tube, and thus render the collencytes
From the
readily visible.
foregoing description it would appear not impossible that a communication extends from
the subepitheial columnar cells, through the underlying
collencytes, to the collencytes
of the muscular mass, and thence to the myocytes themselves, and thus the stimulus
provoked by a foreign body touching the sides of the oscule, might extend to the muscle
and bring about its contraction.
(Jloacal Chamber.-The walls of this chamber (P1. XXXIX.
figs.

formed
1-4) are

REPORT ON THE TETRACTINELLIDA.

29

of a middle layer of myocytes, having collencytes associated with them, as in the oscular
tube, and superficial layers of collenchyma containing similar cellular elements to those
which occur below the epithelium of the oscular tube, excepting the subepithelial columnar

The
and fusiform cells, which are here only to be observed rarely and as isolated examples.
muscle-fibres may be distinguished as main fibres and their branches, the former sur

rounding the larger oval or polygonal areas of the wail, the latter subdividing them into
still smaller areas.
In the centre of the smallest areas is a circular pore or short tube,
which opens freely into the surrounding sinuses of the excurrent canals.
Each pore is

concentrically arrged myocytes, which are crossed by fusiform cells
The outer ends of these cells unite with the epi
running radiately (PL XXXIX. fig. 4).
thelium, the constituent cells of which are very clearly indicated by the outward dome-like
surrounded by

bulging over the nucleus, or they may apparently sometimes project beyond, though I
could by no means be sure of this, in a fine short bristle-like process. From the nucleus
to its outer extremity, or about half the length of the cell, is a distance of 004 mm., as
seen in portions of the wall viewed en/ace mounted in glycerine.
In transverse sections
these cells are not often seen, as they are not numerous, from ten to twenty to each pore,
when visible their inner ends can be

apparent continuity with adjacent
Trichodal protrines in dense bundles lie within the walls of the chambers,
collencytes.
running longitudinally and obliquely, so that their cladomes project into the cavity of the
traced into

chamber, bristling around the pores (PL XXXIX. fig. 2).
The Cortex (PL III. fig. 10).-The thickness of the cortex in full-grown specimens
varies from about 125 to 15 mm., the outer part (P1. III. figs. 11, 12) from 0,2 to

04 mm., below the epithelium consists of collenchyma with fusiform cells and granule
cells strewn through it; the rest is mainly composed of fusiform cells variously orien
tated in planes parallel to the surface.
The sigmaspires occur chiefly just below the
epithelium; the oxeas crowd the exterior half, so that between the main spicular fibres,

the lower part, for a thickness of 06 mm., is devoid of spicules.
The Choanosome (PL III. fig. 13).-The mesoderm is a collenchyma, which is finely
granular about the flagellated chambers, but of the usual character when it accompanies
the spiculaz fibres.
The flagellated chambers have an average diameter of about 0,0395
to 0,043 mm

The Young Sponge (P1. III. figs. 2, 3, 9).-In the smallest specimen of the collection
(under 3 mm. in diameter), the cortex is from OO8 to 016 mm. thick, and the oscular
tubes and cloacal chambers are not
The latter are repre
yet completely differentiated.
sented by a part of the cortex, which is thinner here than elsewhere (O016 mm. thick),
perforated by numerous pores, and curved inwards below the general level of the sponge.
Thus in their inception the cloacal chambers are simply poriferous areas of the cortex.
The pores open into sinuses (they can
left by the folding of the
hardly be called canals),
The oscular tube is represented, simply by the margin of the general
choanosome.
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cortex where it surrounds the poriferous area.
It already presents, at the entrance to the
In the next
poriferous area, cells remarkably like sense-cells (P1. XXXIX. figs. 6, 7).
smallest specimen (P1. III. fig. 9), over 4 mm. in diameter, the walls of the cloacal

chamber are thicker, more deeply invaginated, and the whole structure is essentially
The spiral arrangement of the
similar to that of the adult oscule and chamber.
oxeas
spicular fibres is already well developed in the youngest specimen, and the young

are bent in exact accordance with the curvature of the spiral, which is not much more
than one spicule in length; thus showing that the spiral is not due to the form of the
spicules, but the form of the spicules to the spiral; both are caused by a spiral growth
of the sponge.

Craniella, 0. Schmidt.
The cortex is differentiated into an inner fibrous layer traversed radiately by cortical
oxeate spicules, and an outer collenchymatous layer, excavated by subdermal cavities.
The choanosomal mesoderm is a sarcenchyma; the chamber system aphodal.

Craniella simillima (Bowerbank) (P1. II. figs. 5-20; P1. IV. figs. 23-31).
Tethea simillima, Bwk., pars, Proc. ZooL Soc. Lond., p. 15, pl. iii. figs. 7-8,1873 (South Seas).
Craniella Bowerbanlcii, Sollas, Prelim. Account, Sci. Proc. Roy. DubL Soc., vol. v. p. 181, 1886.
Sponge subspherical, surface conulose; a single oscule at the summit, its position
indicated by the greater length of the conules which project around it; base distinguished
by a general piosity and absenèe of conules.
1. Somal oxea, anisoactinate (P1. II. fig. 6; P1. IV.
Spicules.-I. Megascleres.
fig. 24), fusiform, maximum diameter nearest the distal end; proximal end highly attenu"

ated; 326by0047mm.
2. Cortical oxea (P1. IV. fig. 27), fusiform, 14 by O04 mm.
3. Protriivne (P1. II. figs. 7, 8, 14, 15; P1. IV. figs. 26, 28).
Rhabdome slightly
narrower just below the cladome than a little further down, attenuated to a fihiform

distal end; rhabdome 512 by 0O2 to 0024 mm.; cladi 012
to 0,07 mm.

mm. long, chord 006

4. Anatritene (P1. II. figs. 9, 10, 16, 17; P1. IV. figs. 25, 29).
Rhabdome at first
nearly cylindrical, thin, tapering to a fihiforin extremity; cladome almost conical,
somewhat pointed in front; axial fibre of rhabdome continued into it 0016 mm. past
conical, rather short; rhabdome 58 by 002 mm.;
the origin of the cladal axes; clad
cladi 0058 mm. long, chord 0,08 mm.
II. Microscieres absent.
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Colour.-Ochreous-white, or cream-coloured.
Habitat.-Station 163B, Port Jackson, Sydney, June 3, 1874;
bottom, hard ground; bottom temperature, 63°.
(Type specimen.)

depth, 35 fathoms;

Var. a. Samboangan, Philippine Islands.
Var. /3. Station 186, between Cape York and the Arrou Islands, September 8, 1874;
lat. 10° 30' S., long. 142° 18' E.; depth, 8 fathoms; bottom, coral mud.
Rernarks.-Bowerbank's description of Tethea simillima, Bowerbank, loc. cit., is a
medley of the characters of two specimens belonging to different species, and indeed

different genera; one, as can be readily seen from his illustrations, a cortical sponge like
C-raniella (figs. 7, 8, loc. cit.), and the other (fig. 6, ib.) non-corticate and apparently
Now a species has no claim to recognition unless it is described so
resembling Tetilla.

that it can be distinguished, and instead of spending time on a discussion as to which of
these two species the term 8imillima should be applied, I thought it safer when drawing
up my Preliminary Report to suppress the name altogether; though I had but little
doubt as to the identity of the corticate sponge with C-raniella bowerbankii.
Since then
I have had an opportunity of examining one of the two types on which Bowerbank

founded his species, and the other is not to be found; it happens that the still existing
type which is preserved in the collection of the Royal College of Surgeons is specifically
identical with the sponge under description, and to save confusion I now return to
does not give measurements of the spicules of this
sponge, but as he states the magnification of his drawings it is possible to get approximate
dimensions from these; thus I find the large oxeate spicule measures 3,15 by 0 O3 1 mm.,
Bowerbank's name.

Bowerbank

and is therefore much the same size as that in our specimens.
Craniella simillirno closely resembles Oraniella carteri, from which it is distinguished
by the absence of pigment-glands in the outer layer of the cortex.
Three specimens of this sponge were obtained, one from Port Jackson, Sydney,
20 mm. high by 23 and 16 mm. in diameter; one from Samboangan, Philippine Islands,
29 mm. high by 27 mm. in diameter, and the third from Torres Strait, 20 mm. high by
In general appearance the specimens from Samboangan and Port
Jackson are most similar, the Torres Strait specimen differs in the character of the
15 mm. in. diameter.
conules,

which are more slender and more

other specimens,
the projecting spicules of the conules also extend further from the surface than in. those
numerous

than in the

specimens.
Similar differences exist between the other two specimens, that from Port Jackson
being distinguished from that of Samboangan by coarser and more rigid conules.
Differences

these are
follows :-

not

occur

also

sufficiently

in the

size

great for

but
spicules of all three specimens,
The measurements are as
distinctjon.

of the

specific
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Specimen from
Torres Strait,

.

.

.

285 x

Port Jackson,

.

.

.

326 x

.

3.37 x

Samboangan,

.

Protriene.

Anatriarne.

0028

465 x 0016

5355 X 0016

(OO35

465 x 0024

(0047

516x002

Somal oxea.

.

(0044
OO47

)

.
)

465 x 0016

5-8

x OO2

663 x 0012

The specimens are arranged in the Table in the order of their size, that from Torres
Strait being the smallest.

The structure of the cortex is that of the genus; the inner layer of the cortex varies
from 08 to 19 mm. in thickness, the outer layer from 016 to O8 mm., increasing to
1-6 mm. in thickness, where it forms the tissue of the conules; and even to 27 mm. in
the region of the oscule where the conules are longer.
The outer layer of the cortex consists of cavernous collenchyma, the cavities usually
so numerous and large as to reduce the tissue to the thinnest
The
possible films.

matrix, in addition to containing stellate cells (collencytes), is crowded with depressed
oval cells, bounded by a sharply defined outer wall, and containing a vesicular nucleus
with a spherical nucleolus, the former surrounded by
granular protoplasm from which

thin threads extend and pass into a protoplasmic film coating the inside of the wall.
These cells occur crowded together where the collenchyma forms a dense tissue around
the margin of the oscule, and are scattered parallel to the surface
through the walls of
the cavities of the cavernous

Fusiform cells also are numerous in the
collenchyma.
collenchyma, especially where it forms the roof to the subdermal cavities, and the tissue
of the conules.
The outer layer of the cortex has the usual structure, but the cortical oxeas appear to
lie more regularly radiate in it than in Craniella cranium, their distal ends extend
into the collenchymatous floor of the subdermal cavities, and they pass through the
conular pillars up to the skin.

The subdermal cavities are either simple open chambers, often
extending continuously
within the outer layer of the cortex from one conule to another, or they may be broken
into a number of small communicating cavities.
The roof is
up by irregular trabecul
formed by the skin which extends 4etween the conules and is pierced by numerous pores,
which either open into the cavity directly, or, when the roof is thick, by short canals.
The oscule is surrounded by concentric myocytes; several excurrent canals pass
through the inner cortex to open into the cavities
finally discharge by the oscule.

of the

outer

cortex, and

these
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The choanosome is a sarcenchynia, the flagellated chambers measure about 0028 by
0,036 mm. on the average, but are sometimes longer, 0028 by 00434 mm.
The
choanocytes are 0,0039 mm. in diameter at the base, and about 0,007 mm.
long.

Development (P1. II. figs. 18, 19).-The type specimen is crowded with embryos in
an advanced stage of development, they are somewhat lenticular bodies, with a flattened

base and convex summit, about 115 mm. in horizontal diameter, and 08 mm.
So
high.
numerous are they that, from the upper half of a single cut face of the
sponge, I extracted

no fewer than thirteen entire examples.
raised into conules.

In colour they are dark grey; the surface is

Ectosome.-The ectosome is already highly differentiated, and
recognisable at once
as that of a corticate sponge.
It consists of a thick inner layer,
underlying the extensive
subdermal cavities, and a thin outer or dermal layer, which roofs these cavities over.
The
dermal membrane consists of an
extremely thin layer of collenchyma, invested on both
sides by pavement epithelium.
The thick lower layer of the cortex is differentiated
into two zones which pass into each other, an innermost
consisting of fibrous collenchyma,

i.e., collenchyma containing fusiform cells, the matrix surrounding them being finely
abrifiated; and an outer
consisting of cavernous collenchyma, in which branching
collencytes are predominant, but which also contains fusiform cells; these, however, run
more or less radially in the outer zone,
converging towards the spicular columns when
in their neighbourhood, while the fusiform cells and the fibrillation
parallel to them in

the inner zone have a tangential direction, as in the inner fibrous
layer of the adult
cortex.
The thickness of the entire ectosome varies from 01.6 to 0,24 mm., but over the
base, where the subdermal cavities are less
developed, it is only about 006 mm. or
even less.
Certain very conspicuous elements, most obvious in the ectosome, but also
These are small, dark coloured,
present in the choanosome, remain to be mentioned.

almost black, approximately
spherical, granular aggregates, which in the ectosome lie
separately in small vesicular cavities of the collenchyma.
They are about 0008 mm.
in diameter, consist of spherical
granules about 0,001 mm. in diameter, and arise from

the transformation of small nucleated cells, about 0,006 mm. in diameter.
They form
a layer beneath the epithelium of the subdermal cavities,
surrounding these.on all sides;
in the dermal membrane the
layer is only a single cell in thickness, but beneath the floor
of the subdermal cavities it
The layer of
may be either one or several cells thick.
pigment-cells is continued beneath the epithelium of the canals which extend from the

floor of the subdermal cavities
through the inner layer of the cortex into the choan
osome.
These pigment-cells appear to
represent the oval depressed cells, which were
mentioned as occurring in the cortex of the adult
sponge, and which are probably to be
regarded as exhausted pigment-cells.
The Choanosorne.-This has very much the same structure as that of the adult
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The mesoderm consists of sarcenchyma, except about the spicular tracts, where
sponge.
it passes into collenchyma.
The Canal System.-The dermal membrane is perforated by pores which lead
directly into the subdermal cavities, from these canals are continued inwards through the

cortex and descend radiately into the choanosome, where they soon lose all regularity of
direction, and finally communicate with the
flagellated chambers, which vary from 0-0276
to OO395 mm. in diameter, and open into the excurrent system by narrow
aphodal canals.
Spicules.-The cortex is without special oxeate spicules, but the radiating spicular
fibres are well developed, and
already present traces of a spiral arrangement.
They are
The oxeas do
composed of all the forms of spicules which are present in the adult.

not call for special remark, but the anatrhnes
present a very interesting series of forms;
the simplest are terminated
distally by a swollen bulb-like thickening (tylote), within which
the axial fibre ends simply, or in a
slight enlargement; in other cases small processes

representing the axial fibres of cladi proceed from it, but end within the bulb, the cladi
themselves being absent (P1. V. fig. 15).
are
Stages in which only one or two clad
occur
with
others in which all three are developed.
present,
The cladi extend at
along
right angles to the rhabdome for a considerable part of their course, and are suddenly
bent back near the ends.
The protrines are similar to those of the adult,
though cases
in which only two cladi are present
Microscieres which
appear to be more numerous.
are absent in the adult do not appear in the embryo.
Spicule-cells or

&leroblasts

(P1. If. fig. 20).-These somewhat fusiform darkly
staining granular cells are very numerous and well displayed.
They are about 0,01 mm.
broad by O023 mm. long, and the contained
granules, which are spherical, are about
0002 mm. in diameter.
Granules similar in size and appearance can in
many cases be
traced from the cell along the whole length of the
spicule, showing that the spicule does
not simply penetrate the scieroblast, but lies
In the case of the
wholly immersed in it.
anatrienes the film coating the rhabdome thickens over the cladome into a mass of
protoplasm, completely embedding it up to the points of the cladi.
Planula

Stage (P1. XL. fig. 5).-The preceding embryos, fully developed, but
for the absence of an oscule which I could not find, are
large and consistent enough to
be separated from the mother sponge and sliced
separately; less developed embryos are
also present in the basal part of the mother
sponge, but they so readily fall to pieces that
they can only be sliced along with the tissue in which they occur, and as this is traversed
by stout spicules, it is very difficult to obtain slices as perfect as could be wished.
I

have succeeded, however, in preparing serial sections of the
planula of this sponge, the
other
in
its
I
have met with.
It may be added that ova were"
only
stage
development
not observed in any part of this preparation.
The planula is egg-shaped, about 0,8 mm. long by 05 mm. broad where broadest.
The hypoblaat consists of oval masses, often polygonal
by appression, about 0065 by
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OO97 mm. in length and breadth; they are aggregates of more or less spherical or
which are not immersed in any kind of matrix, and
polygonal, discrete granules,
thus at the slightest touch fall apart; hence the want of consistency in these embryos

The
which renders it impossible to isolate them in a whole state from the parent.
1
in diameter;
granules are of very different sizes, ranging from about 000 to 0,006 mm.
they are deeply stained, transparent, and under high magnification appear to consist of a
I sought
homogeneous substance, in which several very minute granules are embedded.
in vain for a nucleus either in the polygonal aggregates, or in the granules of which

The epiblast occurs over each end of the planula as a layer of
they are composed.
columnar flagellated cells; they are from 0006 to 0,01 mm. long, by 0,002 to 0,004 mm.
thick.
The outer ends of these cells end evenly in a comparatively darkly stained
margin from which the flagella proceed; the inner ends are rounded and do not end at
the same level, but adapt themselves to the inequalities of the surface of the granule
The nucleus lies in the outer half of the cell.
The thickness of the
aggregates.

columnar layer diminishes as it extends from the ends on to the sides of the planula, and
appears to pass into an epithelium consisting of cells broader than high, but this is a
The cavity of the choanosome within which
point I could not satisfactorily determine.
the embryo is contained is lined by a distinct epithelial layer.
Craniella carteri, Sollas (P1. I. figs. 28-35).
Craniella carteri, Sollas, Prelim. Account, Sci. Proc. Roy. Dubi. Soc., vol. v. p. 182, 1886.
Oscules two or more in number.
Surface
Sponge (PL I. fig. 28) subspherical, free.
irregularly conulose, the conules differ in size and proximity to each other; around the
oscules they are larger than elsewhere; the skin between them is smooth.
Anchoring

filaments absent, as also

a differentiated base.

The ectosome as in the genus; the
outer layer of the cortex distinguished by subdermal pigment-glands.
1. Sornal oxea (P1. I. fig. 29), anisoactinate, fusiform,
Spicules.-I. Megascleres.
maximum diameter nearer the distal end; 256 by 0,0276 to 00345 mm.
2. Cortical oxea fusiform, 0,8 by 0,026 mm.

3. Protriame (P1. I. figs. 31, 32).
Rhabdome regularly attenuated from the cladome
to a fihiform termination; cladi conical, equal; rhabdome 349 by OO138 to O0158 mm.;
cladi 00868 by 00118 mm.
4. Anatrimne (P1. I.
Rhabdome as in the protrines; clad not quite
figs. 30, 33).
terminal, the rhabdome
being continued far enough to give a double curvature to the
distal margin of the cladome; rhabdorne 675 by 0,016 to 0,02 mm.; cladi 006 mm. long.
II. Microscieres absent.
Colour.-An ochreous-white or brown tint; one
specimen dotted over with brown spots.
Habitat.-Bahia.
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RernarZs.-Two

20 mm. in diameter.

specimens

were

obtained

of this

sponge,

each

measuring about

The cortex (P1. I. fig. 34) is that of a typical Craniella, it varies in thickness from
about 1q27 to 1,75 mm.; the outer layer varies from 016 to 08 mm., the inner or
fibrous layer from 08 to 09 mm.
As a rule the subdermal cavities separate the outer
from the inner layer, but when these are absent, as happens in some places, the two
The inner layer does not differ in any essential
layers pass gradually into each other.
characters from that of Oraniella cranium, the outer, however, is
distinguished by

the presence of a number of
conspicuous, round or oval bodies, ranging from 009 by
005 to 048 by 0,32 mm., in section they are dotted through with coloured granules,
and, as they do not stain with
reagents, they stand in strong contrast to the sur

Seen under
rounding tissue from which, at the same time, they are sharply delimited.
a higher magnification (P1. I.
fig. 35) they present themselves as parenchyma-like
masses of polygonal cells, each 0015 to 0035 mm. in diameter, with a distinct, well
marked

cell-wall, like

that of a vegetable cell; the most conspicuous contents are
spherical, yellowish, or ochreous granules, about 0002 mm. in diameter, several lying in
each cell.
The remaining contents are only with difficulty discernible;
they consist of

an unstained or only faintly stained
finely granular substance, in which, besides the
coloured granules, a spherical body 0004 mm. in diameter,
containing a spherical
The constancy and
granule, occurs, and probably represents a nucleus with its nucleolus.
abundance of coloured granules within the cells would lead one to regard the bodies
they

compose as pigment-glands.
The surrounding tissue, often relatively very small in quantity, is a
collenchyma,
the matrix of which, however, stains evidently with hematoxylin.
It sometimes
becomes fibrous, sometimes vesicular, and occasionally contains isolated oval cells pre
cisely similar in structure to those which compose the pigment-glands.
The larger pigment-glands are sometimes invaded
by strands of the collenchyma,
which penetrate into their midst.

Briefly summarising the structure of the cortex; most externally is the investing
epithelium, beneath this a layer of dense collenchyma, traversed by tangential fusiform
cells, and about 0005 to 0008 mm. in thickness; then follow the
pigment-glands, with a
variable quantity of associated collenchyma; and finally a thinner or thicker
layer of
collenchyma, covered on its lower face with epithelium, which completes the outer layer.
Then follow the subdermal or intercortical cavities, and beneath these the inner layer of
the cortex, consisting of a felt of tangentially arranged fusiform cells, traversed by the
cortical oxeate spicules.

The choanosome does not contain any pigment-cells; its mesoderm is a sarcenchyma,
except where it surrounds the larger water canals, where it becomes a collenchyma, the
collencytes of which are elongated in directions radiating from the canal; numerous

REPORT O

THE TETRACTINELLIDA.

37

The branching. processes
fusiform cells are associated with them, similarly arranged.
of the collencytes also take other directions, both concentric and oblique.
The
be traced into connection with the epithelial cells on the
processes of the collencytes can

choanocytes and the cells of the sarcenchyma on the other.
Collenchyma also forms the spicular tracts, the collencytes lying around the spicules.
Near the cortex large stellate-cells, lying in vesicular cavities bounded by a definite wall,
one

hand, and

the

are frequent.
The flagellated chambers vary from O02 by O0237 to O0237 mm. by 0O35 mm.;
the choanocytes are from 0,002 to O003 mm. in diameter at their base.
Oraniella pulchra, n. sp.
Sponge subsphericai, surface with numerous conules, bearing projecting spicules.
Oscules, one or more in number, surrounded by longer conules than occur over the rest

of the surface.

1. Sornctl oxea, fusiform, anisoactinate, obtusely pointed
Spicules.-I. Megascieres.
at the distal end, sharply pointed and almost fihiform at the proximal end, 46 by
0,0513 mm. in one specimen, 3q93 by 0,0513 mm. in another.
2.

Cortical oxea fusiform, 12 by 0,0395 mm.
3. Protritene.
Rhabdome cylindrical, tapering to a filiform extremity, clad
conical;
rhabd6me 71 by 0O225 mm. in one specimen, and 6,07 by 0,0225 mm. in another; cladi
0125 mm. long.
4. Anatriiene.

Rhabdome cylindrical, tapering to a fihiform extremity; cladome
almost conical, somewhat pointed in front; the axial fibre of the rhabdome continued

into it up to its termination, i.e., for a distance of 00158 to 00197 mm. past the origin
of the cladi.
Rhabdome 857 by 00165 mm. in one specimen, 7678 by 0'0165 mm. in
another; cladi 0.0434 by 00118 mm.
II. Microscleres absent.

Colour.-One specimen almost snow-white, the other cream-coloured with a tendency
to brown.
Habitat.-Station 163A, off Twofold Bay, Australia, April 4, 1874; lat. 36° 59' S.,
long. 150° 20' E.; depth, 150 fathoms; bottom, green mud.
Remarks.-This sponge is very similar in most characters to Craniella sirnillima,
Bwk., but is distinguished by the considerably greater size, both in length and breadth,
of the oxeate spicules, and by the
There
greater number and smaller size of the conules.
are two specimens of the species, both
in general
dredged together, but differing somewhat
The larger, which measures 31 mm. in average diameter, has three oscuics,
appearance.
and its conules are coarser and more
rigid than those of the sma1lei form, which measures
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The smaller specimen differs in other details from the larger; there
is but one oscule, and the oscular conules are not so much longer than those of the general
surface as they are on the larger specimen; the colour is almost snow-white, while the
21 mm. in diameter.

These external differences are accompanied by a
larger one is tinted faintly brown.
difference in the length but not in the thickness of the spicules, those of the smaller
It occurred to me that these differences might possibly be
specimen being the shorter.
sexual, and thin slices from both specimens were therefore particularly examined for
sexual elements; in neither, however, do they exist.

The cortex presents the typical Craniella structure; the outer layer is from 032 to
1,0 mm. thick, the inner layer 143 to 193 mm. thick, and the total thickness is from
175 to 24 mm.

The flagellated chambers measure about 00276 and 0O37 mm. along two diameters,
the prosodal canals are short, not over 0016 mm. long, the aphodal canals are longer;
the choanocytes are about 0,0039 mm. in diameter and 0OO39 mm. long, where the
flagellum is not extended; where it is, they are 000G mm. long, and the flagellum over
0,01 mm. long.

(Jraniella schmicltii, n. sp.
Sponge spherical, similar to Craniella cranium.
1. Sornal oxea, fusiform, the proximal end more sharply
Spicules.-I. Megascieres.
pointed than the distal, but not fihiform; 1,34 by 0,03 mm. to 16 by &04 mm.
2.

Cortical oxea fusiform, 0414 mm. by 00276 mm.
3. Protriame, of this there are two varieties which pass into each other; one with
shorter and stouter, the other with longer and more slender cladi; in the latter the rhab
dome has a diameter of 0'0 118 mm., and the cladi measure from 0142
by 0O12 mm. to
0,16 by 0016 mm., in the former the diameter of the rhabdome is 0,0237 mm., and the
cladi measure 0127 by 0,0237 mm.

4. Anatritene, a rapidly tapering rhabdome, with the cladi
extending horizontally
for a great part of their course before recurving.
Oladi O075 by 0O158 mm., chord
001 mm.; the axial fibre of the rhabdomc extends 00158 mm.
beyond the origin
of the cladi.

II. Microsciere.

5. Sigmaspires numerous, 0'0197 mm. long.

Colour.-Greyish-white.
Habitat.-Station 24, off

CuI.ebra

Island,

West

Indies, March

25,

1873;

lat.

18° 38' 30" N., long. 65° 5' 30" W.; depth, 390 fathoms; bottom,
Pteropod ooze.

Remarks.-This little sponge, 45 mm. in diameter, resembles in outward appearance
and general structure C'raniella cranium, Mull., of which I have given a full account in D3
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It differs in the characters of its
report' on the Rev. Dr. Norman's Norwegian Sponges.
spicules; the sigmaspires are considerably larger (as 5:3), and the anatrines and protrines
differ from those of (Jraniella cranium both in form and size, the cladi of the a.natrianes

make a larger angle with the rhabdome, and the cladi of the protrienes are both thicker and
The cortex is 04 mm. thick.
Oscar Schmidt has described two
more widely divergent.

sponges, one from Iceland and the other from Florida, both as the species Graniella cranium.
From an examination of the spicules mounted from these, and presented by Dr. Schmidt
to the British Museum, I am led to doubt whether either of them is rightly assigned.
The one from Iceland does not appear even to belong to the genus, and is probably a
Tetilla.
Its spicules include an oxea, 355 mm. long, two kinds of protrienes, one with
stout equal cladi, and the other with one cladus longer than the other two; the rhabdome

of this is 1q67 mm. long, the longer cladus 0,106 and the two shorter clacli 0,035 mm.
The anatrines are broken, so that their length cannot be ascertained; the dia
long.
meter of the rhabdome is 0011 mm., the cladi measure 0iOl by 0,009 mm., and the
chord is OO7 mm.; the sigmaspire is OO19 mm. long.

The spicules of the specimen from Florida, also named Craniella cranium, are very
different from those of the preceding, and probably come from a species of C'raniella
The large oxea measures 4,26 by OO44 mm., the sigma
(probably craniella carteri).

spire 0,014 mm.

Craniella schmidtii (?).
There are two other small specimens (4 to 5 mm. in diameter) in the collection,
which, so far as regards their spicules are almost identical with Craniella schmidtii.

They differ, however, from this species and from the genus in the structure of the cortex,
which is not differentiated into an outer and an inner layer as in Oraniella, but consists

of a single thick fibrous layer without cortical spicules.
Apart from the spicules it
somewhat resembles the cortex of Craniella cranium, as represented in Bowerbank's
In one of the specimens, however, it assumes over a small area the usual
figures.
structure, though still remaining without cortical spicules.
In the other no trace of the
Craniella structure exists; it is, however, in such an unusual state, being crowded with large
embryos, that I hesitate to give their true taxonomical value to the differences it presents.
The embryos are in different stages of development, and many of them so large, that
escape, unless by perforation of the cortex, seems impossible; one embryo indeed
occupies a cavity which extends into the cortex, and is only separated from the exterior

by a thin membrane.
Many of the embryos are also crowded with spicules, and thus it
may be possible that the supply of silica obtained by the mother-sponge has been
exhausted by the embryos in forming their skeleton, and thus fresh spicules to replace those
'Ann. and May. Nat. HUt., ser. 5, vol. ix. p. 149, 1882.
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naturally shed from the cortex have not been forthcoming; a non-spicular cortex through
which the young sponges can easily make their way to the exterior has been the result.
It is true that in a specimen of Oraniella si?nillima, Bwk., also containing large

The spicules
embryos with fully developed spicules, the cortex retains its usual structure.
of the embryos of this species, however, are not of so massive and rigid a character as

those of Graniella schmicltii (?), so that the embryos may in this case possibly be
squeezed through the canals of the parent sponge, which is, however, not a very likely
supposition, and it is still possible that even in this sponge expulsion may take place
through the cortex, which at a later stage may become modified for the purpose.
Development. -Three stages in the embryonal history of the sponge are represented.

In the earliest, the embryo is a solid, more or less oval body, about 0,64 to 01 mm.
It appears to consist entirely of rounded or polygonal cells,
long, by 04 mm. broad.
from 0,025 to 0.035 mm. in diameter; these cells are in turn composed of granular
spherules, from 0002 to 0004 mm. in diameter; in their midst is one larger than the
rest, and somewhat more deeply stained, varying from 0 *006 to 0012 mm. in diameter;
it must, I suppose, be regarded as the nucleus, though very different in appearance
from ordinary nuclei.
On the exterior of the embryo is a thin layer of structureless or
finely granular stained material, which extends inwards between the cells, filling the
interstices left by them.
This material is similar in character and distribution to the
structureless blastema which I have described as investing the blastomeres of Oscarella
lobularis, 0. Sch.

The existence of an outer layer of columnar cells could not be demonstrated in
embryos at this stage; though traces of such a layer appear in those of the succeeding
The subdivision of the large granular cells of the embryo appears to proceed very
stage.

irregularly; in one embryo, the other cells remaining unchanged, one in the centre has
disappeared, its place being taken by a multitude of small (0008 to 001 mm. in diameter)
more or less polygonal, finely granular, not deeply stained cells, in which a comparatively
large spherical, vesicular nucleus, 0004 to 0006 mm. in diameter, with a small spherical
deeply stained nucleolus, 0002 mm. in diameter, can be distinguished.
In embryos of the next stage a structureless gelatinous matrix makes its
appearance
between the cells, many of which have lost their individuality and appear to be resolved
into a crowd of granules; others remain unchanged and are sharply defined
against the
Numerous finer fibrils traverse the matrix and can be traced into
gelatinous matrix.
connection with isolated granules and minute fusiform and polygonal cells.
Traces of a
columnar epithelium are now observable at the poles of the embryo, and spicules make
These earliest spicules are oxeas; they are of almost hair-like
their first appearance.
fineness, and are arranged more or less radiately, their distal ends pointing at right angles
to the surface of the embryo, their proximal ends
the
lying tangentially about
centre.
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In the third and last stage the large granular cells have disappeared, and their con
version into collenchyma, suggested by the changes commencing in the preceding stage,
is complete.

The ectosome is differentiated from the choanosorne, the latter consists of

includes numerous oval cells,
collenchyma, which in addition to the ordinary collencytes,
0008 to 001 mm. in diameter, composed of spherical granules, OOO2 mm. in diameter.

Its passage into the ectosome is marked by the appearance of tangentially arranged
fusiform cells in the collenchyma, which is finely fibrillated, parallel to the length of these
Further outwards, forming the floor of the subdermal
cells where it surrounds them.

cavities, the gelatinous basis of the collenchyma almost entirely disappears, and granular,
ends, form a layer
deeply stained, fusiform cells, tangentially arranged, with overlapping
two or three cells deep, and about OO2 mm. thick.
Canal Systern.-The subdermal cavities extend as canals into the choanosome and

end in flagellated chambers, 002 by 003 mm. in length and breadth; so similar both
in size and form are these with their choanocytal lining to the oval granular cells
associated with them, that one can hardly help the suggestion that the latter have been
produced by the transformation of the granules of the granule cells into choanocytes.
are found
Spicuies.-All the forms of spicule present in the adult, except sigmaspires,
The absence of microscieres is remarkable,
in the embryo of the last described stage.

since trienes are present, while we have every reason to believe that phylogeneticaily the
sigmaspire preceded the triene in development.
Abnormal forms appear to be more common in the young than the adult state;
several instances of ana- and. pro-trines, with one or more bifurcated cladi, were observed.
The protrines gave the following measurements :-Rhabdome O4 by 00197 mm.,

cladi 007 by 0,016 mm.
Genital Elements.-In addition to embryos, sperm-bails but not ova are present in
the sponge; they he in vesicles lined by an epithelium; the diameter of the head of a
a sperm-ball measured OO63 by OO28 mm.,
spermatozoon measures about 0,002 mm.;
and the cavity containing it 0075 by 0,0316 mm.
The spicules of the specimen containing embryos have the following dimensions:OO316 mm.; (2) cortical oxea
(1) Somal oxea fusiform, 1q33 by 0021 to 175 by
absent; (3) protrine, rhabdome 127 and over by OO276 mm., cladi 0119 by 00197
chord
mm.; (4) anatriee, rhabdome 0,024 mm. in diameter, clacli O103 by 0021 mm.,
016 mm.; (5) sigmaspire, 00197 mm. long.
In the specimen without embryos the measurements are:-(1) Oxect, fusiform, 223
below
mm. long; (2) protrieene, rhabdome 1q27 to over 1,6 by 0021 mm., immediately
cladi 016 by
the cladome increasing to 0,0237 mm., and then diminishing in diameter;
0,019 mm.; (3) sigma-spire, OO19 mm. long.
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SUPPLEMENTAL ACCOUNT OF ALL OTHER KNOWN SPECIES OF TETILLIDIE
NOT IN THE CHALLENGER COLLECTION.
Tetilla antarctica (Carter).

Tethya antarctica, Carter, Ann. and Mag. Nat. Hist., ser. 4, vol. ix. p. 412, pl. xx., 1872;
non Carter, Tethya antarctica, Phil. Trans., vol. clxviii. p. 287, 1879.

in sieves generally distributed; surface
Sponge globular; oscules large, several; pores
papillose with projecting spicules.
mm. long.
2. Protriame.
3. Somal
1-25
1. Oxea,
Spicules.-I. Megascieres.
4. Radical anatrine, with a grapnel-like
anatrine, with hastately-shaped cladome.
cladome; rhabdome 375 mm. long.
II. Microscieres absent.

Habitat -Antarctic Ocean; lat. 74° 30' and 77° 30' S., long. 175° 0' W.; depth, 206
to 300 fathoms.
Remarks.-Carter has referred to this species a sponge obtained from 20 fathoms in
latitude
Royal Sound, Kerguelen, distant about 120° of longitude and more than 20° of

from the locality which furnished the type.
Beyond stating that the oxeate spicules of
the sponge from Kerguelen are larger than those of the type, Carter gives us very little
information about it.
One of the characters of Tctilla antarctica, however, is the
absence of sigmaspires, and upon this Carter justly lays great stress, not only mentioning
it in describing the species, but subsequently referring to it in the course of general
On examining preparations of the sponge from
Tetilla antarctica, I find sigmaspires abundantly present;

remarks on the Tetillid,' and elsewhere.

Kerguelen identified with
this alone is sufficient to show that the identification is erroneous.

Comparing its spicules,
however, with those of Tetilla grandis in the Challenger collection, I find so marked a
correspondence that I can scarcely doubt the identity of the second sponge referred to
by Carter with this species.
Tetilla arabica (Carter).
TeThea arabica, Carter, Ann. and Mag. Nat. Hist., ser. 4, vol. iv'. p. 3, p1. i. figs. 1-13, p1. ii.
figs. 19, 20, 1869.
Sponge spherical and free, or hemispherical and fixed; surface hispid, irregularly
reticulated with ridges; pores in the depressions; oscules several large, on conical
eminences.
Size about 75 mm. in diameter.
1. Oxea, 3.5 by 0035 mm.
2. Frotrine, rhabdome
Spicules.-I. Megascieres.
3. Anatriwne, rhabdome 45 by 001 mm.;
64 by 0014 mm.; cladi 0084 mm. long.

cladi 0084 mm. long.

'Ann. and May. Nat. Hut., aer. 5, vol. xi. p. 360.
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II. Microscieres.

4. Sigrnccspire, 0O125 mm.

long.

5. Spherule, 00O42 mm.

43
in

diameter.
Colou'4'. -Grey.

Habitat.-South-east coast of Arabia.
Remarks.-Carter's description leaves little doubt as to the genus to which this sponge
must be assigned, since he speaks of the cortex as "loose and ill-defined, with tufts of

There are but a few dried fragments of
spicules matted together with dermal sarcode."
the sponge in the British Museum collection, and so far as the structure of the ectosome
could be made out in these, it appeared to be that of Tetilla.

Tetilla (?) australiensis (Carter).
Tethya cranium, var. australicn.sis, Carter, Ann. and Mag. Nat. list., ser. 5, vol. xvii. p. 127,
1886.
Sponge ellipsoidal, sessile (?), surface finely hispid; oscules numerous, small; pores
generally distributed.
1. Oxea, fusiform, finely pointed, 51 by O038 mm.
2.
Spicules.-I. Megascleres.
Protriene nearly the same length as the oxea; cladi O135 mm. long.
II. Microscieres.
3. Microxca, minutely spined, 021 mm. long.
4. Sigmaspire,
0,017 mm. long.
Colour.-Yellow.

Size 112 mm. high, 65 mm. wide, and 37 mm. broad.
Habitat.-Port Philip Heads, South Australia; depth, 20 fathoms.

Remarks.-This species is distinguished not only by the oxeate microscieres but
also by the large size of the sigmaspire.
The oxeate microscieres are almost unique
among the Tetillida3, Tetilla merguiensis being the only other species possessing them,

and in it they are nothing like so abundant as in the present species.
Tetilla casula (Carter).

Tethya casula, Carter, Ann. and Mag. Nat. Hist., ser. 4, vol. viii. p. 99, p1. iv. figs. 1-9, 1871.
Sponge, see Carter's description (loc.
fringe of spicules.

cit.),

distinguished by its remarkable basal

1. Oxea, fusiform, so by 0,045 mm.
2. Protriivnc,
Spiciulcs.-I. Megascieres.
rhabdome 10,42 by 0,013 mm., cladome distinguished by its short cladi, 0039 mm.
3. Trichoclal protriwne, marginal to the pore-areas, 0416 mm.
long, chord 0026 mm.
4. Anatrine absent.
long.
5. Sigmaspire, 0O14 mm.
II. Microsciere.
long.
Habitat-Port Elizabeth, Natal, South Africa (Carter).
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indeterminable (the
Remarks.-Although the minute characters of the cortex are
specimen is a dry one), there can be little doubt that it belongs to the Tetilla type;
the presence of trichoclal trines is strongly in favour of this determination.
spreading circular fringe of basal spicules reminds one of Trichostern'rna
llern2spherica, Sars, it differs from the fringe of this species, however, in several details,
The

chiefly in being denser and composed of larger spicules, which again are trienes and not
styles.

Tetilla clactyloiclea (Carter.)
Tethya dactyloidea, Carter, Ann. and Mag. Nat. Hist., ser, 4, vol. iii. p. 15,1869; vol. ix.
p. 82, p1. x. figs. 1-5, 1872; and ser. 5, vol. xi. p. 365, 1883. Non
Riciley, Voyage of the "Alert," p. 625, 1884.
Sponge, a highly prolate ellipsoid; with a leash of anchoring spicules proceeding from
the base; a single circular oscule at the apex; pores generally distributed.
Surface
piose.

1. Somal oxea, fusiform, exceedingly sharply pointed,
Spicules.-J. Megascleres.
135 by 0,006 mm.
2. Somal protrivne, rhabdome 143 by 0004 mm.; cladi O'026
mm. long; chord 0013 mm., or clad of different lengths, the longest OO4 mm.
3.

Radical anatritenc, rhabdome 12'O by OOO4 mm., cladi OO32 mm. long, chord OO355 mm.
II. Microsclere.
4. &gmaspirc, 0008 mm. long.
The oxeas are

arranged partly in fibres and brushes, partly irregularly scattered.
Except on approaching the ectosome the fibres are arranged longitudinally, but near the
ectosome short brushes of spicules, directed at right
angles to the surface, radiate
outwards; the longitudinal fibres are crossed by the
irregularly scattered spicules, and as

they descend they curve outwards and enter the ectosomal brushes, to the formation
of which they contribute; near the base, however,
they appear to converge, and
anatriarnes making their appearance, the fibres issue from the
sponge as the leash of
The claclomes of the anatrines form a series of successive
anchoring filaments.
stages of
growth within the sponge, evidently growing forwards to replace those of the protruding
filaments as these become effete.
Colour.-Brownish-grey.
Habitat.-South-east coast of Arabia; Mergui
Archipelago; Burma.h.
Remarks.--I owe to Mr. Carter's
generosity a perfect example of this sponge front
Mergui. It is well enough preserved in spirit to admit of examination in thin slices; the
Whether it is altogether identical with the
foregoing measurements are based upon it.
type of the species found off the south-east of Arabia I do not feel quite certain. Cart81' $
drawing representing the whole sponge suggests the

existence

of several imPO1't.
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The hispitlating spicules are represented as all directed downwards, and the
base of anchoring fibres are much larger in proportion to the sponge, and apparently
1ifl'erenccs.

Measurements obtained from Carter's description and
denser than in my specimen.
illustrations of the spicules of the type exceed those obtained from the Mergui specimen,

by the comparative smallness of its spicules; though small
they are remarkably numerous, as if in compensation, and both by their abundance and
smallness give quite a distinctive facies to the sponge.
The ectosome is thin; the
which

is

characterised

choanosome is crowded with flagellated chambers, lying so close together as to reduce to
a minimum the mesoderm, they measure about 004 by 0032 mm.; the
choanocytes are

free (i.e., not confluent by their collars), with long flagella.
Although my observations
were not altogether satisfactory, I came to the conclusion that the chambers are
eury
pylous, but the common canal into which they open is so small in most cases, that the
nature of the communication is generally somewhat obscure.
About the oscule the
mesoderm is developed to the exclusion of flagellated chambers, it there forms a tissue
consisting of oval, granular, not very deeply stained cells, set near together in a matrix
which stains more deeply than the cells themselves.
Tetilla euplocarnu$, 0. Schmidt.
Tetilla euplocarnu8, 0. SchmidL, Spong. Algiers, p. 40, P1. v. fig. 10, 1868; Atlant. Spong.
Gebiet., p. 66, 1870.
E.
Selenka, Zeitschr. f. wiss. Zoo]., Bd. xxxiii. p. 469, 1880.
('i)
Sponge
anchors.

small,

surface

pear-shaped;

Spiculcs.-I. Megascleres.
(and anatriencs ?).

piose;

rootlets

formed

of

spirally twisted

Oxea, fusiform, 23 by 022 mm.; trichodal protriwnes

II. IJicroscleres (?).
Habitat.-Desterro, South Atlantic (0. Schmidt). Western part of the Bay of Rio
tie Janeiro; depth, exposed at lowest spring-tides; bottom, sandy mud (Selenka).
Remarks.-No one from Schmidt's meagre description of this species could hope to
identify it, unless by means of the spiral twist of the anchoring filaments, and this, very
A slide of mounted spicules, presented by Schmidt to
possibly, is not characteristic.
the British Museum, showed oxeas of Tetilla-like form, and trichodal trienes, but no
auatrkenes nor sigmaspires.
Selenka, with great probability, assigns a small Tetilla
which he found at Rio to this species; it is of an olive-green to yellowish-brown colour;
and is found at lowest ebb-tide, with the roots completely immersed in the sandy
mud of the sea-floor, and the body projecting above.
Tetilict euplocamus is most readily
distinguished from Tetilice leptocierma (vide p. 3) by the smaller size of its oxeate
spicules, which are only half the length and breadth of those in the latter species.
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Tetilla gravata, Hyatt.
Tetilla gravata, Hyatt, Johnson's New Universal Cyclopdia, vol. vi. p. 1668, fig. 1, 1878.

Sponge rounded, cylindrical, one or more large oscules at the summit; surface
finely but densely hispid; size, 100 mm. in height by 100 to 150 mm. in diameter.

1. Oxect. fusiform, distal actine shorter and more
Megascieres.
2. Protrine, rhabdome 35 by
abruptly pointed than the proximal; 20 by 0,016 mm.
001 mm.; cladi 0,035 mm. long.
3. Trichoclal protriwnes marginal to the pore-areas.
4. Anatritene, rhabdome 35 by 0006 mm.; cladi 004 mm. long, chord 0,04 mm.
Spicules.-I.

II. Microsclere.

5. Sigmaspire, 0013 mm. long.
Habitat.-Buzzard's Bay, Massachusetts, North America.

Remarks.-This sponge is distinguished by its disproportionately small spicules;
the cladomes of the trines are also much smaller than usual.
There is a fine specimen
in the British Museum Collection; this I have examined, but have not seen Professor
Hyatt's description; for the reference to it I am indebted to the kindness of Professor
A. C. Verrill.

Tetilla geniculata, Marenzeller.
TeUlla geniculata, E. von Marenzdllor, Poriferen, &c., von Jan Mayen, 1886, p. 5, p1. i. fig. 4
(published in Die Internationale Polarforechung, 1882-83, Die oesterreichischo Polarstation Jan Mayen, Bd. iii.).
Sponge; a fragment,
upper surface.

bearing a single oscule, 40 mm.

in diameter on its intact

1. Oxea, 5-0 by 0,03 mm.
2. T?%ichodalproti-imne.
3.
Spicules.-I. Megascieres.
Protriwne with cladi of unequal length.
4. Anatria3ne, rhabdome 100 mm. and over in
length.
II. Microsclere.

5. Sigmaspire with a central spherical
(centrotylote) 0013 mm. long.
Habitat.-Jan Mayen, 191 to 216 fathoms.

thickening of the

spire

Remarks.-This species, which is fully described and illustrated by its author, is
distinguished from all others of the genus by the characteristic centrotylote sigma
spires.
Tetilla japonica, Lampe.

Tetillajaponica, W. Lanipe, Ems neue Tetractinelliden form mit radiiirom Bau.'

Sponge ellipsoidal; bearing a single circular oscule at the summit; produced into
rooting filaments at the base; surface hispid, with projecting spicules, raised into
'Inaugural Dissertation, 1888, pp. 1-18, p1. i.Reprinted from the Archivf. Nagurguch.
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conules, which are united by ridges, circumscribing shallow depressions, in each of which
Size 24 by 12 mm.
is situated a large pore.

1. Oxca, 4 mm. and over by 0,008 mm.
Skeleton.-I. Megascieres.
2. Pi'otri-encs
of two kinds; one with three equal cladi, rhabdome 0,001 mm. in diameter, cladi
0004 mm. long; the other with two shorter cladi and one longer, rhabdome OOO3 mm,

in diameter, longer cladus 0,04 mm., shorter clad.i 002 mm.
3. Anat?za?ne,
long.
rhabdome 0005 mm. in diameter; cladi O025 by 0,005 mm.
II. Microscieres.
4. Sigmaspire, spined on the outer side of the spire, 0O17 mm.
5. Spheraster, consisting of rosette-like groups of fifteen
arranged fusiform actinees.

long.

to twenty radiately

Canal System.-Flagellated chambers, 003 by OO2 mm.; main excurrent canals six
in number, radiately arranged.
Habitat.-Japan; depth?
Rernarks.-This sponge is fully described and illustrated
distinguished by its small spined sigmaspires, and the regular

by the

author;

it is

arrangement of the six
main excurrent canals.
The splierasters are unique, and one feels a certain
suspicion
that they may not belong to the sponge.
would
lead
one
to infer
Lampe's description
that the canal system is aphodal; this is not the case in
any Tetilla I have examined,

nor in any sponge with a collenchymatous mesoderm, such as this is stated to
possess;
so that there may be some error in this observation.
Both ova and spermatozoa were
observed.

Tetilla polyura, 0. Schmidt.
Tetilla polyura, 0. Scb.midt, Spong. Atlant. Gobiet., p. 66, p1. vi. fig. 8, 1870.
19
it
(1) Vosmaer, Spong. "Willom Barents" Exped., p. 9, p1. i. figs. 1-3; p1. v. figs.
3-7,1885.
Habitat.-Iceland, 85 fathoms (0. Schmidt).
Arctic Ocean; lat. 770 7' N., long.
49° 37' E.; lat. 75° 20' N., long. 46° 40' E.; lat. 72° 36' N.,
long. 24° 57' E.; from 140
to 170 fathoms (Vosmaer).
Remarks.-The possibility of Tetilla sandalina, n.
sp., being identical with this species
has been already alluded to (p. 3).
Schmidt's description is inadequate, and the mounted
spicules of Schmidt's sponge in the British Museum are too fragmentary for satisfactory

The protrine presents two shorter clad about 0,07 mm., and a third
comparison.
The sigmaspires measure about 002 mm. in length.
longer cladus about 018 mm. long.
Vosmaer's illustrations of the sponge, which he think may belong to Schmidt's species,
are excellent; unfortunately he gives no measurements of spicules.
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Tetilla racliata., Selenka.
Tetilia radiata, E. Selenka, tJeb. omen Kiesel-Schwamm v. achtstrahuigem Bau, &c., Zeitschr.
f. wiss. ZooI., Bd. xxxiii. p. 467, pl. xxvii., 1880.
Habitat.-Rio de Janeiro; depth, 3 fathoms; bottom, blue-black mud.

Re,narks.-Selenka distinguishes this sponge from that which he identifies with
Tetilla euplocamus, 0. Schmidt, by its smaller size, rose-red colour, and thinner oxeate

spicules, which are from 0,008 to 0,01 mm. in diameter. Its chief excurrent canals show a
tendency to a radiate arrangement in multiples of four (4 x 2) ; but though eight thus
The sexes are distinct, but
usually occur, seven and nine have also been observed.
multiplication also takes place asexually by budding.

Tetilla ridleyi, n. n.
Tetilia dactyloidea, Ridley, Voyage of the "Alert," p. 625, 1884.
Sponge. (?), an imperfect specimen, 40 mm. in diameter.
L Oxea., fusiform, 2,5 by 0O26 mm.
Spicvles.-I. Megascieres.

rhabdome 0004 mm.

2. Protrine,

in diameter; cladi 0071 mm. long.
3. Anatritene,
0,004 mm. in diameter; cladi 0045 mm. long, chord 006 mm.
II. Microsclere.

rhabdome

4. Signiaspire, 0011 mm. long, rarely becoming toxospiral, then

O016 mm. long.
Habitat.-Glorioso Islands, low water (Ridley).

Remarks.-This sponge is very different to that from Mergui which Carter has named
Tetilla dactyloiclea, as I judge from a comparison of specimens.
It would appear also,
from Carter's description, to differ considerably from the sponge to which Carter first
applied the name "dactyloidea."
The ectosome is not furnished with a special skeleton, but attains a considerable
thickness, about 01 mm.; it consists of soft fibrous tissue, charged with what appear to
The surface is thickly hispidated by spicules, of which the outer ends
be pigment-cells.
Tria3nes appear to be rare, those from
are broken off; they appear, however, to be oxeas.
which the measurements were taken were situated wholly within the sponge, the cladome
lying just below the outer epithelium.

Tetilla robusta (Carter).
Tetliya cranium, var. robu8ta, Carter, Ann. and Mag. Nat. Hist., ser. 5, vol. xi. p. 367, 1883.
in
Sponge more or less spherical; ectosome perforated by apertures about 10 mm.
diameter, which lead into large irregular roundish cavities, lined by a smooth membrane,
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Surface hispidated by projecting spicules, chiefly oxeas, which are frequently borne at
the ends of band-like processes; these and the numerous apertures give the spolige
a characteristic ragged appearance.

1. Oxea, isoactinate, 334 by OO45 mm.
2. Frotriwne,
Spicules.-I. Mega.scleres.
rhabdome 4O mm. (and over?) by OOO8 mm.; cladi 013 mm. long; chord 0048 mm.
3. Anatriwne, rhabdonc 4O mm. (and over?) by OOO4 mm.; cladi 0,045 mm. long;
chord 0O58 mm.
If. Microsclere.

4. &grnaspire, 0034 mm. long.
Habitat.-King's Island, Mergui Archipelago, coast of Burmah.
Remarks.-The large cavities beneath the ectosome may be of the nature of
vestibules, as indeed Dr. von Lendenfeld when I called his attention to them
appeared
to think they were; and it is possible that they may prove of sufficient
importance for
generic distinction of the species.
The sigmaspires are much longer than usual, and the cladi of the auatrines much
shorter.

Tetilla (?) stipitata (Carter).
Tctliya di:pitata, Carter, Ann. and Mag. Nat. Hist., ser. 5, voL xviii. p. 460,1886.
Sponge fig-shaped, stipitate; stem hard, dense, cylindrical, expanding into the
body of the sponge above, and into a root-like mass below, which is charged with
coarse sand.

Oscules several, the largest on. the summit.
1. Oxea isoactinate, 35
Spicules.-I. Megascieres.

2. Radical
by OO32 mm.
anatritene; cladi short and stout, only slightly reflexed backwards.
3. Radical amphitriwne, very variable in form and size; rhabdome 032 by 0032 mm., and O56 by
0,019 mm.; cladi simple, 015 mm. in length.
II. Microscleres.
4. Sigmaspire,. 0024 mm. in length.
5. Radical microstrongyle,
variously curved, from a parabola to an almost straight line, minutely spined, 0,059 mm.
Protrines and somali anatrines absent.
long.
Colour.-Reddish-purple above, white below.
Ha bit at.-Port Phillip Heads, South Australia.
Remarks.-For the opportunity of
I am
examining preparations of this sponge
indebted to the kindness of Mr. Carter, who has not only sent me mounted spicules,

but a coloured illustration of the whole sponge.
It is one of the most remarkable of
the Tetillids, distinguished by a conjunction of unique characters.
The rigid stem is
peculiar to it, §0 also are the amphitriienes which' occur only in the stem, and the
curved microtrongylcs, which are also chiefly confined to the stem.

The sigmaspires are
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from a
larger than usual and appear to pass into the microstrongyles, and as these pass
case of the
highly curved to an almost straight form, we appear to have here another
development of a rhabdus from a spire.

The specimen of the sponge is unfortunately a dried one, and in the absence of any
exact knowledge of its general anatomy, it is impossible to determine its true place
The cortex appears to be that of Tetiila, but the characters
among the Tetillid genera.

of its spicules are so peculiar (probably in adaptation to the stalked manner of attach
ment) that one would not be surprised if, on further examination, it were found to be
the type of a new genus.
The amphitrines sometimes are reduced to simple trüenes,

the end of the rhabdome, from which a trine has disappeared, being then strongylate.
I was not able to satisfy myself of the independent existence of the anatrine, it appeared
to me possible that it might be a form of the amphitriarne.
C'raniella abyssorum (Carter).
Tethya cranium, var. abyasorum, Carter, Ann. and Mag. Nat. Hist., ser. 4, vol. xviii. p. 405,
p1. xvi. fig. 49,1.875.
Norman, Bowerbank, Mon. Brit. Spong., voL iv. p. 39, 1879.
Sponge similar to (Jraniella cranium.

1. Somal oxea, 43 by 0045 mm.
2. Cortical oxea,
Spicules.-I. Megascieres.
3. Protrine, rhabdome 43 by 0022 mm.; clad
01 by 0,045 mm.
022 mm. long;
chord 011 mm.
4. Anatria'ne, rhabdome 65 by O02 mm.; cladi 01 16 mm. long;
chord 016 mm.
If. Microsciere.

5. Sigmaspire, O02 mm. long.
Habitat.-Deep-sea, between the north of Scotland and the Fröe Isles (Carter).
Remarks.-The sigmaspire is much larger than in Craniella cranium, and frequently
forms a little more than one revolution of a spiral; in addition the cladome of the
anatrine is characterised by longer, more slender, and more divergent cladi than in
corresponding spicule of Graniella cranium; the cortical oxea also is smaller.
Hence I prefer, while admitting that it is very much a matter of taste, to make Carter's
the

variety a distinct species.

Craniella atropurpurea (Carter).
Tetiiya atropupurea, Carter, Ann. and Mag. Nat. list., vol. vi. p. 176, p1. xiii. figs. 1-10, 1870.
Sponge spherical, compressed, free; surface raised into conules.
1. Somal oxea, 357 by O0556 mm.
Spicules.-I. Megascieres.

125 by 00556 mm.
0014 mm..

3. Protritene, 50 by 0014 mm.

2.

Cortical oxea,

4. Anatrine, rhabclomc 50 by
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The sigmaspires are spined on
5. Sigmccspire, OO625 mm. long.
the outer side and at their extremities; they are also three to four times as large as
II. Microsciere.

those of most Tetilhide.
Colour.-Purplish -black.
Habitat. -Unknown.
Remarks.-The cortex of this remarkable sponge is that of a genuine 1raniella, it
measures about 1 *2 mm. in total thickness, the outer layers, with the usual characters of

Graniella, being about O9 mm., and the inner layer with widely extending subdermal
Carter represents the natural surface of a half of
cavities about O3 mm. across.
the sponge, which in the entire state was approximately spherical; apparently it had
been bisected,

one

half sent to

Carter to

describe,

and

the

other retained

in the

British Museum collection; the two halves are now placed together with a common label.
The gigantic spined sigmaspires are quite sufficient to characterise the species.

Craniella cranium, auctt.
ilicyonium cranium, Mull., Zool. Dan., pl. 85, fig. 1, 1789.
Tethya cranium., Lmk., Mm. d. Mus., vol. 1. p. 71, 1815.
Alcyoniuni cranium, Lmx., list. d. Polypes, p. 347, 1816.
Spongia pilo8a, Mont., Mem. Wern. Soc., vol. ii. p. 119, p1. xiii. figs. 1-3, 1818.
Tethya cranium, Flem., Brie. Animals, p. 519, 1828.
,,
,,
Blainv., Mm. d'Act., p. 544, 1834.
Tethea cranium, Johnst., Brit. Spong., p. 83, p1. 1. figs. 1-8, 1842.
,,
,,
Bwk., Mon. Brit. Spong., vol. i. p. 182, p1. xxxi. fig. 362, 1864.
Bwk., Mon. Brit. Spong., vol. ii. p. 83, 1866.
Telhya cranium, 0. Sch., Spong. Adriat. Moore; Suppl. ii., pl. i. fig. 14, 1866.
Gray, Proc. Zool. Soc. Lend., p. 543, 1867.
Carter, Ann. and Mag. Nat. Hist., vol. viii. p. 104, 1870.
,,
Carter, Op. cit., vol. ix. p. 419, p1. xxii. fig. 9, 1872.
unca, Bwk., Proc. ZooL Soc. Lond., p. 118, p1. v., 1872.
,,
cranium, Bwk., Mon. Brit. Spong., vol. iii. p. 315, pis. xiv., lxxxix., 1874.
Telilla cranium, Mull., and (Yraniella cranium, Soil., Ann. and Mag. Nat. Hint., vol. ix. p. 149,
p1. vii., and p. 327, 1882.
Tethya cranium, var. typica, Norman, Bwk., Mon. Brit. Spong., vol. iv. p. 39, 1882.
Tetilla cranium, Hansen, Norske Nord. Exped., Spongiathe, p. 18, pl. v. figs. 3, 4; p1. vii.
fig. 16, 1885.
Craniella mullen, Vosmaer, Sponges of the "Willem Barents" Expedition, p. 6, p1 ii.
figs. 9-15; pl. v. figs. 1, 2, 1886.
Non Tetilla cranium, 0. Sch., Spong. Atlant. Gebiet., p. 63, 1870.
1. Somal oxea, anisoactinate, distal actine thicker than
Spicules.-I. Megascieres.
the proximal, which is attenuated to an almost fihiform termination, 21 by 0,05 mm.
(Bwk.), 2q18 by 0,027 mm. (Soil. N)., 428 by 005 mm. (Soil. C.).
2. Cortical oxea, O83 by OO38 (Bwk.), 09 by 0,032 mm. (Soil. C.).
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3. Protriame, rhabdome 32 by 0O18 mm.; cladi O'17 mm. long (Bwk.); rhabdome
54 by 0013 mm.; cladi 015 mm. long, chord 0O84 mm. (Soil. C.).
4. Anatrianie, rhabdome 21 by 0011 mm. (Bwk.), rhabclome 39 by 0,012 mm.;

cladome subterminal, cladal centre OO12 from the distal termination of the axis of the

rhabdome cladi; O05 mm. long, chord 0O63 mm. (Soil. N.); rhabdome 114 by 0,02 mm.;
cladome terminal, cladi 0084 mm. long, chord O095 mm. (Soil. C.).
II. Microsciere.

5. Sigmaspire, O0095 mm. long (Bwk.), 0012 mm. long (Soil. N.),

0012 mm. long (Soil. C.).
Habitat.-The Island of Arran; Galway, Ireland (Bwk.); Shetland Isles, deep water
(Bwk.); The Minch, deep water (Norman); Kors Fjord, Norway, 180 to 300 fathoms
(Norman, Soilas); lat. 61° 0' N., long. 4° 49' E., 200 fathoms, bottom, ooze and clay,
temperature 6°6 C.; and lat. 72° 53' N., long. 21° 51' E., 223 fathoms, bottom, clay,
temperature 1°5 C. (Hansen); near the last mentioned locality, in 140 to 165 fathoms
(Vosmaer); deep sea, between Fröe Isles and North of Scotland (Carter).

Remarks.-The initials (Bwk.) indicate measurements taken from Bowerbank's descrip
tions; (Soil. N.) measurements by Soilas of specimens dredged by Norman; (Soil.
C.)
measurements by Soilas of specimens described by Carter.
None of these sets of
measurements are accordant, except in the case of the cortical oxeas and the
sigmaspires.
The discrepancy is probably due to the spicules measured having been obtained from sponges
of different size, thus Carter's are many times larger than Norman's specimens. As to the

size of the specimens from which Bowerbank obtained his spicules we have no
knowledge;
it would be worth while to re-examine some of the three hundred
specimens obtained
Mr. Carter
by Bowerbank, with a view to determining the size of their spicules anew.
has kindly sent me mounted spicules of the specimen of Oranicila cranium
figured by
Bowerbank as seated in. Phakellia ventilabrum; these are of the largest size
given in the
The spicules of Tethya unca, Bowerbank, have the same size
preceding measurements.
as the larger ones of the foregoing descriptions, and it would seem
just possible that the
fact of their being about twice as long as those of Tethya cranium, as given in Bowerbank's
published measurements, led him to distinguish between the supposed two species; on
the other hand, he expressly states that the distinction rests on the smaller size of the
sigmaspire in Tethya unca, and as, after an examination of specimens in the British
Museum, I do not find even this difference to exist, I see no alternative but to include
Tethya unca as a synonym of Tethya cranium.
Norman describes as Tethya cranium, var. acufera, specimens in which one-third of the
rhabdus spicules are strongyloxcas.
Craniella zetlanclica, C'raniella abyssorurn and

Craniella infrequens he also regards as varieties of Craniella cranium. Vosmaer's proposal
to re-name this species appears superfluous.
The fact that Miller's
sponge, which appears
to have been Craniella c:anium, was erroneously identified as
in
Alcyonium cranium,
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nowise disqualifies the specific designation from being used with a new generic name, and
since, for the last fifty years, it has been continuously employed by a succession of authors
to designate the same sponge, it is likely to continue to be so employed, unless more cogent

objections than those alleged by Vosmaer are forthcoming.
Good accounts of the general characters are given by Johnson and Bowerbank; the
Vosmaer found in his
histology is described in my paper on the species (loc. cit.).
specimens "a stronger developed dermal mesoderniic layer with smaller subdermal

cavities" than I figured in mine, and conjectures that this may be due to a "different
state of contraction."
The fact I do not doubt, the explanation I do not understand,
but this is of no consequence as Vosmaer's description explains itself.
There is, as he
truly says, relatively more mesodermal tissue in the outer part of the cortex in his
specimens than in mine, and consequently the subdermal cavities are smaller; the relative
abundance of mesoderm is connected with the growth of the sponge, in one
sponge there
may be more, in another less (indeed, in the same individual the cortex may vary from

the structure shown in Vosmaer's figure to that
represented in mine), and in a young
sponge there is less than in a fully grown one; evidently Vosmaer's specimens were more
fully grown than mine, which are not more than 10 mm. in diameter. Vosmaer
complains of my illustrations of this species as being "diagrammatic," I take the
opportunity of explaining that there are no grounds for this charge; my drawings are
nccurate tracings by "camera lucida," mere outlines, and
very inartistic, no doubt, but
absolutely faithful, and, after all, on comparing them with Vosmaer's more finished
figures, I fail to sesthat they convey less real information (loc. cit., p1. ii. fig. 10).
0. Schmidt fell into great confusion with respect to this
One almost doubts
sponge.
whether he could ever have seen it, or
surely he would not have referred it to Tetilla.
His genus Craniella is
evidently, however, founded on the characters of this species. The
two slides of mounted spicules presented
by Schmidt to the British Museum as examples
of Tetkya cranium are evidently from two
quite different sponges, one from Iceland may
be Tetilla polyura, the other from Florida some
species (not cranium) of C'rctniella.
Craniella infrequens (Carter).
Teth?Ja cranium, var. infrequena, Carter, Ann. and Mag. Mat. Hiat., ser. 4, voL xviii. p. 405,
p1. xvi. fig. 48, 1876.
92
to
Norman,
91
to
Bwk., Mon. Brit. Spong., vol. iv. p. 43, 1882.
of
to
is
Hansen, Norske Nord. Exped., Spongiadte, p. 18, pL v. fig. 5,
1P
and p1. vii figs. 17, 18, 1885.
Sponge similar to Craniella cranium.
1. Somal oxea.
Spicule-s.-I. Megascieres.
2. Cortical oxea, 0,58 by 0,032 mm.
3. .Protrine, rhabdome 0,032 mm. in diameter; cladi 014
by 0,026 mm., chord 016
mm.4. Anatriiene, cladi 016 by 002 mm. chord 0,22 mm
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11. Microsclere

absent.

Habitat.-Station 57, "Porcupine" Expedition between Scotland and the Feröe
Isles, 632 fathoms (Carter).
Station 286, Norwegian Expedition; lat. 72° 57' N., long.
140 32' E., 447 fathoms; bottom temperature, 00*8 C.; bottom, clay (Hansen).

Remarks.-This is an excellent species, differing from Uraniella cranium, not only in
the absence of sigmaspires, but more particularly in the singular and striking character of
the protriene, which has been well described and illustrated by Carter.
The cladome of
the anatrine is also very different in form from that in Craniella cranium, its clacli being
much longer and more divergent.
Carter's suggestion that the form of the protrkone is
the result of disease cannot be entertained.

Craniella insidiosa, 0. Schmidt.
(Jraniella in8idio8a, 0. Sch., Spong. Atlant. Gebiot., p. 67, pl. vi. fig. 11, 1870.
Habitat.-Florida; depth, 17 fathoms.
Remarks.-This species is insufficiently characterised.
obtain specimens for examination.

I have

not

been

able

to

Craniella lens, 0. Schmidt.
C!ranieila lens, 0. Sch, Spong. Atlant. Gebiet., p. 67, p1. vi. fig. 10, 1870.
1. Somal oxec,,, 33 by 0,05 mm.
2. Cortical oxea,
Spicules.-I. Megascleres.
096 by 004 mm.
3. Protrine, rhabdome 518 by 003 mm.; cladi about 0,17 mm.

4. Anatriaine, rhabdome about 0,045 mm. in diameter.
long.
II. Microscieres.
None are present on the slide presented by Schmidt to the British
Museum.
Habitat.-Florida; depth, 135 to 152 fathoms.

Remarks..-I give the dimensions of the spicules on the slide mounted by Schmidt as
a contribution to our knowledge of this species.
By itself this is quite insufficient to
determine the species, and Schmidt's description is of no value whatever.
The species
must therefore remain doubtful till some one is fortunate enough to obtain access to the
type.

It appears to resemble Craniella sirnilli?na, Bowerbank.

Craniella tethyoides, 0. Schmidt.
Cranieila tethyoldes, 0. Sch., Spong. Atlant. Gebiet., p. 66, p1. vi. fig. 9, 1870.
1. Oxea.
Spicules.-I. Megascieres.
009 mm. long, chord OO8 to 0,011 mm.

2. Protriarne (fr').

3. Anatritene, clacli 007 to
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4. Sigmaspire, surface raised into
irregular rounded
ridges, 0,035 by 0006 mm
Habitat. -Florida; depth, 100 to 123 fathoms (not from -Iceland
II. Microsciere.
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transverse

Remarks.-This is probably a good species, distinguished by the large and character
istic sigmaspire.
Schmidt assigns specimens from Iceland to this species, but the
mounted spicules in the British Museum do iiot support this determination.
O,'anic.ila zetlan dicci (Carter).
Tvthya zeilandica, Career, Ann. and Mag. Nat. lust., ser. 4, vol. ix. p. 417, pl. xxii. figs.
1-6,13-17,1872.
Tetliya cranium, var. zetlandica, Norman, Bwk., Mon. Brit. Spong., vol. iv. p. 39, 1882.
Sponge similar to cran.iella cranium.
1. Soinal oxea, 4.6 by 006 mm.
2. cortical oxea
Spicuies.-I. Megascieres.
I 'l by 005 mm.
3. Protriwne, rhabdome 53 by 0,018 mm.
4. Anatriwne, rhabdome
5,3 by 0025 at the cladose end, rapidly diminishing to 0,013 mm.; clacli 008 mm. long,

chord 0O13 mm.

II. Microscieres absent.
Ilabitat.-Shetland Islands.
Remarks.-This species very closely resembles both Graniella siinillima, Bwk., and
Graniella cranium, Lmk.
From the latter it differs chiefly in the absence of sigmaspires,

which are not present at any stage of its existence; that no other notable differences are
correlated with this is a remarkable fact, suggesting grave suspicions as to the value of
the sigmaspires for classificatory purposes.
That their presence or absence is of sufficient
value, at least for specific distinction, however, will, I think, be admitted, and we may,

therefore, fairly recognise the validity of Carter's species, Tetliyct zetlanclica, as opposed to
When we come to compare Oraniella simillimct with Graniella
Tethya cranium.
zetlandica the case is different; neither of these species possesses sigmaspires, and the only
characters on which a distinction can be made are the relative dimensions of the spicules.
In the Challenger specimens of Graniella similliina the somal oxeas range from 285 by
0,028 to 337 by 0047 mm., the cortical oxeas measure 14 by 004 mm., the latter are
therefore larger than the corresponding spicules in Oraniella zetlandica, the former smaller.
Whether this difference is sufficient for the distinction of species appears to me very doubtful.
Fanyophilina submersa, 0. Schmidt.

Fan gopliilina 8ubrner8a, 0. Sch., Spong. Meerb. Mexico, p. 73, pl. x. fig. 3, 1880.

This evidently very interesting species is insufficiently characterised by Schmidt.
recalls in some sort the general appearance of Ginachyra barbata, Sollas.
Habitat.-Caribbean Sea.

It
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Tabular View of the Tetillidie.

Genus Tetilla.
I. Species without microscieres.
1. Tetilla antarctica (Cr.),
.
2. Tetillapedifera, Soil.,
.
If. Species with a single form of microsciere.
(a) Simple sgmaspires under 002
mm. in length.
3. Tetilla dactyloidea (Cr.), .
(/3) Simple sigmaspires over 001
and under 003 mm. in
length.
4. Tetilla gravata, Hyatt,
.
5. Tetilla sandalina, Soil.,
.
6. Tetilla ridlleyi, n. n.,
.
7. Tetilla coronida, " p",
8. Tetilla arabica (Cr.),
.
9. Tetilla leptoderma, Soil., .
10. Tetilla ca8ula (Cr.), .
.
11. Tetilla grandis, Soil.,
.
12. Tetillapolyura, 0. Seb., .
13. Tetilla radiala, Selenk.,
.
over
003
mm.
() Simple sigmaspires
in length.
14. Tetilla rol,u8ta (Cr.),.
.
(8) Sigmaspires centrotylote.
15. Tetilla geniculata, Marenz.,
Sigmaspires
spined.
(c)
16. Tetila japonica, Lampe, .
III. Species with two forms of microscieres.
(a) No additional megascieres present.
17. Tetilia australiensi8 (Cr.), .
(/3) Modified tritenes also present.
18. Tetilla merguienai.s (Or), .
(y) Aniphitrimnes present.
.
19. Tetilla 8hpztata (Cr.),
Genus Chrotella.
20. Chrotella simple, Soil.,
.
21. Chrolcila macellata, Soil., .
Genus Cinachyra.
22. Cinachyra barbata, Soil., .
Genus Craniella.
(a) Species without sigmaspirea.
.
23. Craniella carteri, Soil.,
24. Cranielia simitlima (Bwk.),
.
25. Craniella lens, 0. Sch.,
26. Craniella pulchra, n. sp., .
27. Craniella zetlandica (Cr.), .
28. Craniella infrequeli8 (Cr.), .
29. Craniella insidiosa, 0. Sch.,

Oxea.

Protrkeno.

Anatritene.

F25
32

present
24

present
45

*

135

Sigmaspire.

Microrhabd.

1-43

120

8

20
233
25
3.4
3.5
4.3
50
60
present
...

3.5
present
present
34
64
40
1042
86
present
...

35
...
present
714
45
75
absent
315
present

13
28
16
16
12
20
14
12
20

334

4l

4"0

34

50

present

100

13

40 and over

present

present

17

5.7

5.7

...

17

210

42

617

617

1].

250

3.5

...

...

24

59

SomaL

Cortical.

30
57

...
...

3.4
80

5.3
65

12
16

80

09

210

401)

16

35
56
5'18
71
53
present
...

675
663
present
present

256
...
33
14
33
096
46
1-2
46
Li
0-58
present
(inoerta sedis)

present
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Tabular View of the Tetillid-continued.
Oxea.
(p) Sigmaspires from 001 to 002 mm.
in length.
30. Craniella aby8soruni (Cr.),.
3]. Uranzella cranium, auctt., .

Somal.

Cortical.

43
I 21
4"3
22

0T
083
09
present

32. (iraniella 8chrnidtii, n. sp.,
(y) Sigmaspires over 002 mm. in
length.
33. Craniella tethyoides, 0. Sch., present present
(6) Sigmaspires large and spined.
34. C'raniella atropurpurea (Cr.),
357
125

Protria3ne.

Anatritne. Sigmaspixo.

43
32
5-4
present

65
21
114
present

20
9
12
20

present

present

35

50

5.0
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Microrhabd.

The measurements give the length of the megascieres in millimetres, of the microseleres in micromillimetres.

Family II. SAMIDJE.
Sigmatophora in which the characteristic megascieres are amphitrines.

Genus Samus.
Sarnus anonyrnus, Gray.
Bowerbank, Spiculo of an Unknown Sponge, Mon. Brit. Spong., vol. i. p. 234, p1. ii. figs. 41, 42.
Samus anon!,ma, Gray, Proc. ZooL Soc. Lond., p. 526, 1867.
Carter, Ann. and Mag. Nat. Hist., ser. 5, vol. iii. pp. 350-352, p1. xxix.
it
fo
figs. 1-.4, 1879.
Samu8 anonymu8, Carter, Ann. and Nag. Nat. Hist,, ser. 5, vol. vi. p. 59, 1880.
Sponge excavating.

1. Amphitriwne; rhabdome cylindrical, OO8 by 00375
Spicules.-I. Megascleres.
mm.; cladome with trichotomate cladi; protocladi 0,043 mm. long, deuterocladi OO75
mm. long.; chord 0'16 mm.
2. Heteropolar amphitrie8ne; rhabdome cylindrical, O0197 mm. long, the cladome
at one end with simple cladi, at the other with trichotomate cladi; simple cladi 0024
mm.

long;

trichotomate cladi, protoclacli

long.
II. Microselere.
Habitat.-Baliia.

O'016

mm. long, deuterocladi

3. Sigma$pire, smooth, 0O12 mm. long.

OO16

mm.
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Habitat.-Carter states that this

sponge

occurs in the

West

Indies,

Australia

and the
(excavating Millepora alcicornis), the South Seas (in Stylaster sançjuineum),
Seychelles (in rooting fibres of Euplectella cucurner).

Remarlcs.-I owe to the kindness of Mr. Carter a mounted slide bearing spicules of an
Australian example of this species; as in all other cases in which the sponge has been
observed, it occurs in association with spicules, some of which are certainly foreign to it,
and possibly all.
The amphitriarnes and sigmaspires are evidently proper to the sponge,

but tylostyles are associated with these both in Mr. Carter's specimen from Australia
arid that of the Challenger from Bahia.
Mr. Carter regards these tylostyles as derived
from an associated Cliona; but there is just a possibility that this may not be the case;
and if they really are proper to the Sarnus, this Bahian example would have to be
assigned to a different species from the Australian ones, since in this latter the tylostyles

measure 0,29 by 0,015 mm. in length and breadth, the tylus being 0,015 mm. in
diameter, and in the former they measure O142 by 0008 mm., with a tylus about 001
mm. in diameter.
Associated with the spicules from Australia, I found a tylocladus

derived probably from some species of Acarnus (Gray), but resembling the tylostyles in
all respects except for the presence of the four cladi.
The amphitrienes vary considerably
in dimensions, hence there is some little difficulty in comparing by meaus of measure
ments those from different localities; a careful comparison of the Australian examples
with those from Bahia showed, however, complete identity between the two.

There seems to be some little confusion attaching to Carter's stated measurements,
they do not agree with those obtained from his figures, which are accurately drawn to

scale.

Thus, measurements made

from

the

drawing of the amphitriene give the
following; rhabdome OO67 by OO267 mm.; cladi 008 by 0,02 mm.; chord 016 mm.,
but, according to the text, the spicule is O28 mm. long by 011 mm. across the head.
This is probably explicable as an accidental inversion of statement; it should, I think,

read Oil mm. long, by O28 mm. across the head.
The heteropolar amphitrb.ne is
said to measure 0,042 mm. in diameter across the trichocla.dome; this is no doubt an
average dimension, but I found one exceptionally large example, with a rhabdome
00276 by OO1l8 mm.; simple cladi OO4'4 mm. in length, and trichotomate cladi with
the protocladus 00237 mm., and the deuterocladus OO276 mm. in
length.
The length of the sigmaspire is given by Carter as OOO83 mm., this is an
average
also,
measurement
the maximum length is the same as that of the similar
spicules in
the Bahian specimens, viz., 00118 mm.
The minute spination of these forms and
of the heteropolar amphitrines described
by Carter is not visible under a Zeiss's objective
D. and is a character of no importance.
Amongst the very small, young amphitrines .1 found two interesting examples
which may throw some
light on the origin of this form of spicule; one of them presented
a slender rhabdome
at each end, those of the one end lying in the
bearing two clad
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same plane as those at the other; but the one pair are trichotomate and the other
The other presents a rhabdome O0118 mm. long, bearing two cladi as long as
simple.
The
itself at one end, but terminating in a sharp point without branching at the other.

cladi each bear two very minute spines, one on each side, near the pointed extremity;
in other words, they are trichotomous.
forms suggest an origin from some
character to the large asters of Thenea, or Plakina.
Both

these

microsciere

similar

in general
Amongst the transitional forms
one frequently meets with examples in

from a spiraster to an oxyaster in Thenea,
which a slender rhabdome bears two cladi at each end; if the rhabdome instead of
shortening and aborting as in Thenea should increase in size and an additional cladus
On the other hand, the
appear at each end, a simple form of amphitrine would result.

occurrence of irregular amphitriarnes in Tetilla stipitata suggests another origin for these
The curved form of the cladi
forms, and they may have been derived from a triarne.

observed in the immature triradiate form of ainphitriarne mentioned above, suggests the
Let a sigmaspire pass into a sigma, and from analogy
possibility of a third mode of origin.

with the calcareous sigmata of Echinodermata and Nudibranchiate Molluscs, we may
This
expect this in some cases to develop an actine from the middle of its convex side.

Let these develop spines, one on
would give a triracliate form, with two rays curved.
each side of their termination, and the immature form of amphitrine described results.
Thus, there is considerable room for speculation on the mode of origin of these spicules,
but without a basis of embryological data speculation is likely to prove barren.

Suborder II. ASTROPHORA.
(Jhoristida in which one of the microscieres is some form of aster.

Demus I. STREPTASTROSA.
Astrophora in which one of the mieroseleres is some form of spiraster.
Family I. THENEID.
The ectosome never forms a cortex; the mesoderm is a collenchyma; the flagellated
chambers eurypylous.
Thenec, Gray.
Theneiche of symmetrical form, with one or more distinct oscules,and with specialised
The distinctive spicules are
pore-areas, in addition to pores generally dispersed.
dichotrines, which are arranged together with the other megascieres in radiating fibres.
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Thenea delicata, Sollas (P1. VI. figs. 10-20; P1. VIII. figs. 9, 10).

Thenea delicala, Sollas, Prelim. Account, Sci. Proc. Roy. DubL Soc., vol. v. p. 185, 1886.

Sponge (P1. VI. fig. 10) small and symmetrical, upper portion larger than the lower,
obtusely conical, apically truncated by a single oscule, surface hispid; tegminal edge
circular, fringed with hispidating oxeas; basal portion convex, apparently smooth, but

rough to the touch; its dermal membrane passes imperceptibly into the fenestrated
membrane of the equatorial recess, so that the lower margin of the recess is not externally
defined; a lower fringe of hispidating spicules is not present; anchoring rootlets few,
slender, thread-like, issuing abruptly from the basal surface.

Flagellated chambers large;

collenchyma comparatively scanty.
1. Oxea, slender, fusiform, usually 483 mm., but some
Spicules.-I. Megascieres.
times 6,3 mm. in length by 00434 mm. thick.
2. Protric'ene, rhabdome and cladi slender, cylindrical, sharply pointed;
3927 by 0,0197 mm.; clacli 035 mm. long.

rhabclome

3. Dichotriane, of the usual form; rhabdome 482 by 0065 mm.; protocladi 0143
by 0058 mm.; deuterocladi 1q07 by 0058 mm.
4. Somal anatriivne, a short, slender, cylindrical rhabdome, and comparatively long,
slender claci, the latter curved outwards and backwards in a gentle regular are, so that
two of them seen together in outline form a semicircle; rhabdome 0954 by 00075 mm.,
cladi 0075 mm. long, spread 00876 mm.

5. Radical oxytylote (P1. VI. figs. 11, 12), a long, slender, cylindrical rhabdome,
sharply pointed at the proximal end, at the distal end swollen to form a more or less

The axial fibre of the rhabdome may either terminate simply within the
spherical tylus.
tylus, or, as more frequently happens, it may give rise to three or fewer branching or
bifurcating fibres, which thus remain to indicate its triene nature; rhabdome 5.35 by
00387 mm., tylus 00645 mm. wide.
II. Microscieres.
6. Plesiasters, few and comparatively
spined, 0079 by 0,0079 mm.

small.

Actines minutely

7. Amphiasters, not very numerous, axis short and straight, giving off at each end
a whorl of three or four spines, and a single spine in continuation of its own direction.
The spicule is 00395 mm., the spines
Spines roughened, frequently somewhat tylote.
00158 mm. long.

Colour.-Greyish-white.
.Habitat.-Station 147, near the Crozet Islands, December 30, 1873; lat. 46° 16' S.,
long. 48° 27' E.; depth, 1600 fathoms; bottom, Diatom ooze; bottom temperature,
34°2 F.

Remarks.-Three specimens of this delicate and symmetrical sponge were trawled,
two of them measure 20 mm. in diameter, and from 16 to 18 mm. in
height, the third
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is a little smaller, viz., 18 mm. in diameter and 12 mm. in height.
The oscule of one of
the larger specimens is 3 mm. in diameter.
The slender thread-like rootlets are about
There are about four or five to each
The oscule, which is
sponge.
not protected by a spicular fringe, leads into a wide almost spherical cloaca lined by a
fenestrated membrane, beneath which are seen the circular
openings of several small
25 mm. long.

excurrent canals.

Horizontal transverse sections were prepared to determine whether
any trace of radiate
symmetry occurred in the arrangement of the excurrent canals. The result was negative,

but the sections confirmed a suspicion suggested by an examination of the entire sponge
both in this species and others, namely, that the excurrent canals near the oscule are

bounded on the outer side by the ectosorne only, as shown at a,
It is
fig. 10, P1. VIII.
possible that a membrane like that of which traces are shown at b may originally have
existed, and subsequently been torn away or displaced in the preparation of the slices;

but I could, at all events, detect no signs of it in any of them.
If the appearances
represented in the drawing are to be relied upon, we may suppose that after the folding
of the choanosome which gave rise to the canal system, an upward growth of the sponge
took place, in which the choanosome only incompletely participated, leaving only
longitudinal zones of ectosome to complete the external covering of the exeurrent
canals.
In vertical transverse section (P1. VI. figs. 13, 14) the regular radiate arrangement of
the spicules is clearly shown (though not in the illustrations), as well as the interdigitation
of the excurrent and incurrent canals, the latter starting chiefly from the poriferous zone
as widely open channels which ramify within the substance of the sponge as they proceed.
The spicules are remarkably few in number, and this is true of all alike, from the
oxeas to the amphiasters.
The small size of the somal anatria3ne is worth noting, though
a similar reduction, but not to the same extent, occurs in some other species of the genus,
e.g., Thenea unjvillii.

Still more interesting is the transformation of the radical anatrines; in most species
of Thenea a few club-shaped spicules, which are reduced anatrimnes, occur along with
the normal anatrünes of the roots, but in this case all the spicules which compose the
rootlets are of this form.
Most frequently the axial fibre of the rhabdome after entering
the

tylus gives off three irregular fibres, either from the same point, not necessarily
the end, or at different points
These fibres are thinner than that of
along its course.
the rhabdome, swollen and constricted
irregularly, and crooked in their course; they
usually bifurcate, and frequently give off a number of small lateral branchiets which
the tylus
give them a ragged appearance.
Frequently when they reach the surface of
their termination is marked by a small rounded projection, suggestive of an aborted
cladus.

In other cases only two, or even one, branch may arise from the axial fibre,
and sometimes branches are altogether absent.
In this last case the spicule is in every
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essential respect similar to the oxytylote so
(S. Kent).

characteristic

to a dermal membrane

thick;

of Esperia marshal-ha lii

Ectosorne (P1. VIII. fig. 9).-This may be regarded as that outer layer of tissue in
which the subdermal cavities are included.
On an average it measures 03 mm. in thick
ness.
The subdermal cavities occupy the greater part of it; above them it is reduced
Q004

to

0008 mm.

traversed

between

them it forms pillars
dermal membrane with the

by the megascieres, and connecting the
choanosome.
The collenchyma of the ectosome is of the normal type; and so well
preserved that the union of the collencytes by the anastomosis of their branching
processes into a continuous network

is

Some of the
particularly well displayed.
processes of the collencytes can be traced up to the epithelium, in which they appear
to terminate,-in what way I could not precisely ascertain, but it
appeared to be by
coalescence with the epithelial cells.

The ectosome contains generally but few myocytes, which lie immediately below the
outer epithelium tangential to the surface, and in the pillars of the subdermal cavities
where they are radiately or longitudinally directed; but where it becomes modified to

form the poriferous membrane of the equatorial recess, and the membranous
margin of
the oscule, myocytes constitute the greater part of it, so that in these
regions the whole

of the middle layer between the outer and inner epithelia may be regarded as a muscular
sheet.
In the wall of the cloaca just below the oscular margin (P1. VI.
fig. 18), the
collenchyma becomes modified by the abundant development in it of certain elements
which elsewhere are only sparingly present (P1. VI. fig. 19); these are more or less oval
cells with very sharply defined outlines, from 002 to 004 mm. in diameter, enclosing
one, two, or several more or less spherical vacuoles, in at least one of which is usually
situated a deeply stained transparent globule, 0004 to 0008 mm. in diameter; probably
of the same nature as similar globules described in my paper on Thenect wa.llichii.
The
granular protoplasm of the cell forms a network of which the vacuoles are the meshes,

and in one of its widest trabecuhe, from which the others radiate, is situated a nucleus,

0,012 mm. wide, enclosing a spherical nucleolus, 0004 mm. in diameter, which is attached
to the sides of the nucleus by radiating threads.
The exterior of the cell is produced
into slender branching processes like those of a collencyte, and it may possibly be regarded
as a collencyte modified to form a reserve of nutriment (thesocyte).
Choanosome (P1. VI. fig. 17; P1. VIII. fig. 9).-The collenchyma of the choanosome

is reduced to a minimum, being present as the merest film between adjacent flagellated
chambers, and as a very thin layer forming the walls of the larger water-canals, which

are without vela, and scarcely modified from their primitive character as spaces left by
the folding of the sponge-wall; collenchyma also sparingly accompanies the spicular tracts.
2 Ann. and Mag. Mat. Md., vol. ix. p. 447, p1. xvii,
figs. 18,19) 43-46, 188g.
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Where the collenchyma is more abundantly developed, as in the angle formed between three
sometimes presents small, deeply-stained granular cells, 0006 to
adjacent chambers, it
OO2 mm. in diameter, these are no doubt contracted amcbojd cells.

The flagellated chambers are very perfectly preserved, so as to show every detail of
to 0032
structure.
They measure about 0087 by 0,067 mm.; the apopyle is from 0012
The apopyle is situated in the
mm. in diameter; the prosopyles are usually obliterated.

midst of an excessively thin membrane, which is devoid of choanocytes, but bears
evident though minute nuclei; it sometimes shows traces of concentric striation, and

The darkly stained, more or less spherical bodies of
may attain a width of O0l8 mm.
the choanocytes are produced into a collum, defined by two parallel lines, which curve a
little apart as they become continuous with the margin of a fenestra in the fenestrated

The fenestre are about 0006 to 0008 mm. in diameter, and in the middle of
lining.
each is frequently seen a little dark spot, which may represent the retracted flagellum.
The body of the choanocyte is extended into thin thread-like lateral processes, by which
In some regions of the sponge the
adjacent clioanocytes are united continuously together.
the choanocytes
flagellated chambers (P1. VI. fig. 20) have suffered a contraction, by which
are brought close together side by side, possibly through the contraction of their con
from
necting processes; in such cases exceedingly tenuous tail-like processes, proceeding
the base of the choanocyte in an opposite direction to the collum, are rendered plainly
visible; and what is of particular interest, these processes can be traced into continuity
with those of the choanocytes of adjacent chambers, with the fine branching processes
of the surrounding collencytes, and with the epithelial cells of neighbouring canals.
T/ienea wrightii, Sollas (PL VIII. figs. 11-20).
Thenea w-riglitii, Sollas, Prelim. Account, Sci. Proc. Roy. Dubi. Soc., vol. v. p. 185, 1886.
Sponge (P1. VIII. figs. 11, 12) depressed, with flat or very obtusely conical upper
surface, and flat base.
Margin more or less lobate, rounded over the lobes, where the
upper and lower surfaces pass insensibly into each other, thus interrupting the equatorial
recess and converting it into a series of circumscribed poriferous areas.
Neither the oscule, which is excentrically placed on the upper surface, nor the pores,
are protected by a marginal fringe of projecting spicules.
Rootlets absent, but the lower surface strongly hispid.

Flagellated chambers large.

(Jollenchyma scanty.

1. Oxeas fusiform, of the usual characters; a stout form
Spicules.-I. Megascieres.
5.4 by 0,07 mm., and a longer and more slender form 857 by 0055 mm.
2. Protriane, rare, and. then evidently a reduced dichotrine.

3. Dichotriane, of the usual character; rhabdome so by 00645 mm.; protocladi

0286 by 00645 mm.; deuterocladi 1,07 by 0058 mm.
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4. Anatrines (P1. VIII. fig. 13) of one form only, rare; a long rhabdome, of which
no complete example has been observed, and three conical widely extended cladi;
rhabdome 003 mm. wide; cladi 0138 by O0276 mm., chord O21 mm.

end, at
Oytylote; a long stout conical rhabdome sharply pointed at the proximal
the distal end swollen into a rounded tylus, within which the axial fibre terminates
5.

One example measured 606 mm. by O095 mm. in width
abruptly without branching.
just below the tylus; the tylus is 0115 mm. in diameter, and the axial fibre terminates
0059 mm. from its end; a second example is shorter but with a thicker tylus, 32 mm.

by 0,087 mm.; tylus O13O2 mm. in diameter, the axial fibre terminates O075 from the end.
II. Microscieres.
6. Oxyasters (P1. VIII. figs. 14-19), large and
exceedingly
numerous.
The actines are long and stout, one actine of a tetrad form 01 97 by
00237 mm.; of a triad 0,21 by 0O25 mm.; of a dyad 0'258 by 0024 mm.
7'. Metaster; predominant form, a short slender axis curved once, with

com

paratively few long spines, proceeding from its convex side and in whorls near its
ends.
Total length of the spicule 00355, of a single spine 0,016 to 002 mm.
8. Spiraster; predominant form, a slender spire with spirally arranged spines
having a roughened surface; total length 00355, of a single spine 0008 to 0,015 mm.
colour.-White with a somewhat yellowish-brown tinge.
Habitat.-Station 302, off west coast of South America, December 28, 1875;
lat. 42° 43' S., long. 82° 11' W.; depth, 1450 fathoms; Globigerina ooze; bottom tem
perature, 35°6 F.
Remarks.-Of this species, which by reason of its lobate margin and flattened form
is one of the most curiously modified examples of the genus, six specimens were trawled.
The largest is a cake-like mass, flattened above and below, with strongly lobate margins,
the poriferous areas being confined to the sides of the lobes or the sinuses between them.
It measures 50 by 35 mm. in length and breadth, and only 8 mm. in thickness;
the other specimens are not so depressed as this, one measures 35 by 27 mm. in length
and breadth, and 17 mm. in height or thickness, and another 30 by 27 mm. and 11 mm.

In all the excurrent canals near the upper surface are plainly visible through the skin
as dark channels, which radiate in stellate fashion from the oscule, subdividing as they
approach the margin of the sponge.
Beneath the fenestrated membrane there is as usual a sinus or large subdermal cavity,
from which the incurrent canals originate, their communication with the sinus being
guarded by a sphinctral velum.
The ectosome varies from the thin skin covering the subdermal cavities to a layer
019 to 0395 mm. in thickness, where it forms the pillars connecting this roof with the
choanosome.
The collenchyma of the ectosome contains in places collencytes, in which,
enclosed within a spherical vacuole, is a darkly stained finely granular mass of reserve
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to

a

minimum;

the
from
each other by the thinnest film.
In size these
flagellated chambers being separated
chambers measure about 0079 by OO63 mm.; the fenestrated membrane which is
collenchyma

produced by the coucrescence of the collars of the choanocytes is remarkably well shown,
appearing as an inner second wall to the chambers, separated from the true wall by an
interval of about OO16 mm.

Its fenestr, round or oval in outline, vary from about
OO118 to OOO8 by OOO6 mm. in length and width.
The choanocytes are arranged in
quincunx, stand about OOO75 mm. apart, and are connected by protoplasmic threads.
The oxyasters are large and present a great variety of forms-monactines (tylostyles)

(P1. VIII. fig. 19); cliactines (microxea), straight, or more usually angulate (P1. VIII.
fig. 18); triactines (triods) like the triracliate spicules of calcareous sponges (P1. VIII.
fig. 16); tetractines (microcalthrops) like those of Dercitus (P1. VIII. fig. 15); pentactines

and hexactines (P1. VIII. fig. 14) like those of Hexactinellid sponges, and. divers other
forms.
They are thickly crowded together, as in T/ienect schmidtii, giving to the

The metasters are very similar to
sponge quite a Pachastreffid or Plakinid appearance.
the spirasters, the latter as usual are most abundant in the ectosome.
Titenea grayi, Sollas (P1. VI. figs. 21, 22).
Thenea grayi, Sollas, Prelim. Account, Sd. Proc. Roy. Dubi. Soc., vol. v. p. 183, 1886.
Sponge (P1. VI. fig. 22) with a more or less flattened summit and rounded base,
which in young forms is hemispherical.
Oscule large, rounded, laterally placed, and
defended by a thick fringe of oxeate spicules, the projecting ends of which are longest
over the upper margin and become shorter as they descend to the lower margin of the
The oscule leads into a somewhat hemispherical depression, or cloaca, which
opening.
is lined by a smooth, poriferous, or fenestrated membrane.
Poriferous area also lateral,

restricted to one side of the sponge, opposite to the oscule, elongated laterally, defended
by a fringe of projecting spicules, which are most abundant over the upper margin.
Rootlets few and slender, surface of the sponge not produced into conical projections at
the points whence they issue.
diameter.

Flagellated chambers of medium size,

0063

mm.

in

1. Ova, slender, fusiform, straight or curved, 1OO7 by
Spicules.-I. Megascleres.
OO26 mm., and a stouter form 78 by 0,08 mm., the former forms the spicular fringes,
the latter the spicular fibres within the
sponge.
2. Protriene, a stout rhabdoine 588 by 0,087 mm., with three strong, more or
less undulating conical cladi 0828 by OO83 mm.
3. Dichotrine of the usual form; rhabdome 58 by OO87 mm.; protocladi 0,238
by OO725 mm.; deuterocladi 1193 by OO59 mm.
4. Sonv1 anatrijene, a short,

slender

rhabdome,

rounded

at

the proximal

end,
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1'07 by 00O6 mm.; cladi curving from the rhabclome at a wide angle and then bending
nearly into parallelism with it, 0048 mm. long; chord OO9 mm.
5. Radical ctnatri'vne, a long, slender rhabdome, with a stout cladal end, and three
Rhabdome 1033 by OO175 mm.; cladi 009 by
stout conical cla(li projecting from it.
0,012 mm.; chord 0123 mm.
II. Microscieres.

6. Plesiaster, small, with slender actines ; a single actine 0-143 by

00 118 mm; this spicule is present in considerable numbers.
7. Metaster; of the usual characters; the axis is about O0O4 to O'008 mm. long, the
spines 0032 by 00O4 mm.
8. Spiraster,
mm. long, with spirally arranged spines,
spire stout, 0O118
00158 mm. long, smooth or roughened, sharply pointed or slightly tylote; total
length 0039 mm.
Colour.-Greyish-white.
Habitat.-Station 164c, off Sydney, June 13, 1874; lat. 340 19'S., long. 151° 31' E.;
depth, 400 fathoms; bottom, green mud; bottom temperature, 400.
specimens of the sponge were dredged, one larger and two
smaller; all possess the same characteristic form, which is also met with in specimens,
The largest
probably referable to Thenea muricctta, Bwk., from the North Atlantic.
specimen is 35 mm. wide by 19 mm. high, and 19 mm. broad, or including the spicular
Remark-s.-Three

The two smaller
fringe to the oscule and special poriferous recess 33 mm. broad.
specimens are about 17 by 14 mm. wide and 16 mm. high.
The ectosome is an extremely thin dermal layer except where it forms the pillars to
the subdermal cavities, where it attains a thickness of from 006 to 0,12 mm., and over
the summit of the sponge, where it forms an irregular layer from 005 to 013 mm. thick.
A local thickening also takes place about the margins of the poriferous recess; the
poriferous membrane presents the usual structure.
The choanosome consists chiefly of the flagellated chambers; collenchyma is scanty,
though not so deficient as in Thenea delicata; it forms a wall to some of the canals,
as much as 008 mm. thick.

The canals are also provided with vela.
The flagellated
chambers are mostly spherical, but frequently they lie so close together as to become
The plesiasters which lie among them are so disposed that
polygonal by appression.
their rays he tangentially between adjacent chambers.
The chambers are not large,
from 005 by 0055 mm. to 0063 by 0,063 mm.: the apopyle is about 0017 mm. in
diameter.
A quantity of granular stained material occurs in many of the chambers and
is abundant in the canals.
I take this to be ingested food material.
The spirasters are most abundant beneath the outer epithelium, the metasters in the
choanosome; both are highly variable in form and. dimensions.
Parasite.-.A curious instance of commensalism occurs in this sponge; situated in
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the walls of the incurrent canal, which starts from the poriferous recess, is a simple
form of Hydroid, lying with its tentacles just below the surface of the canal and its
It is about O3 mm.
basal end extending inwards amongst the flagellated chambers.
The cavity of the collenchyma in which it
broad at the oral end.
long by 0,05 mm.
lies is lined by the epithelium of the sponge and opens by a somewhat constricted
I have more than once found Hydroids overgrowing the
aperture into the canal.
surface of a sponge, but never before met with one inhabiting the interior.

Thc'nea schmicltii, Sollas (P1. VII. figs. 1, 2; P1. Viii. figs. 21, 22).
S(eiIelta agaricforrni8, 0. Schmidt, 1870, Spong. Atlant. Gebiet., p. 68, pl. vi. fig. 12.
Tisi.plaonia agaricformi, 0. Schmidt, Spong. Meerb. Mexico, 1880, p. 71.
Thenea 8chmzdtu, Sollas, Prelim. Account, Sci. Proc. Roy. Dubi. Soc., vol. v. p. 183, 1886.
in form; special poriferous area either
Sponge (P1. VII. fig. 1) more or less spherical
restricted to one side, opposite the oscule, which is then also lateral, or surrounding the
one or more
sponge as an equatorial recess, which divides an upper portion, bearing

Surface hispid,
produced into anchoring filaments.
Collenchyma but
margins of poriferous and oscul.ar areas fringed by projecting spicules.
scantily developed in the choanosome; flagellated chambers large.
1. Oxea, fusiform, sharply or bluntly pointed, straight or
Spicules.-I. Megascleres.
oscules, from a lower, which is

The hispidating oxeas of the oscular margin and the
by 0079 mm.
mm. thick) than those of the
tegminal edge are usually more slender (from 0045 to 006
In a specimen with a
body-fibres, from which the foregoing measurements are taken.
lateral poriferous area I found the distal ends of these spicules preserved in several
curved, 143

and they proved to be not oxeas but protrienes, the cladi of which are
liable to reduction, sometimes all but one disappearing, in others all, a club-like thickening
(tylus) then replacing them.

instances;

rhabdome conical, straight or flèxuous, with straight conical cladi
outwards and forwards.
Rhabdome 5.4 by OO71 mm.; cladi 107 by

2. Protritvne;

diverging
0063 mm.

3. Dichotriiene;

rhabdome

straight or irregularly flexuous, sharply or bluntly
pointed; protocladi diverging outwards and forwards, deuteroclacli tangential. Rhabdome
93 by OO87 mm.; protocladi 01.75 mm. long; deuterolaci 15 by 0,055 mm.
4. Somal ana&itene;

cylindrical, with a sharply pointed or rounded
end; actmes diverging at first almost at right angles, subsequently somewhat suddenly
bent backwards, till nearly parallel with the rhabdome.
Rhabdome 179 by 002 mm.;
clacli Oi43 by 0008 mm.; chord O12 mm.
rhabdoine

ö. Radical anatrine; rhabdome as in the

preceding; clacli curving backwards
and outwards from their origin, thicker, and more divergent than those of the soma]
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anatrienes; rhabdome swollen in the angle of the cladi.
Rhabdome 215 by O025 mm.;
cladi 0,196 by 0025 mm.; chord 0,19 mm., length of the cladome 0065 mm.
II. Microscieres.
6. Oxyaster or pies-iaster.
The actines usually diverge from a
common centre; a single actine of a tetrad form in three different specimens of the
sponge gave the following measurements; 0175 by 0,017 mm., 0197 by OO276 mm.,
and 0205 by 00177 mm.
This spicule is very abundant.
7. Metaster;

of

exceedingly

various

forms, passing from

the spiraster

into the

plesiaster.
8. Spiraster;

this is about O032 mm. in total length; it presents a short spire
about 0,008 mm. long, with spirally arranged slender spines, each about 0,012 mm.
long.
Colour.-Almost white; faintly grey.
Habitat.-Station IV., west of Gibraltar, January 16, 1873; lat. 36° 25' N., long.
8° 12' W.; depth, 600 fathoms; bottom, blue mud.
Station

24,

off

65° 5' 30" W.;

Culebra

Island,

March

25,

1873;

lat.

18°

38'

30"

N.,

long.

depth, 390 fathoms; bottom, Pteropod ooze.
Station 73, near the Azores, June 30, 1873; lat. 38° 30' N., long. 31° 14' W.;
depth,
1000 fathoms; bottom, Pteropod ooze; bottom temperature, 390.4
Also, according to Schmidt, Florida, 198 fathoms.

Remarks.-Four perfect specimens and some fragments of this
sponge were obtained;
the largest specimen, from Station 73, is 47 mm.
high by 55 mm. broad; another from

the same station is scarcely smaller, viz., 52 mm. high by 47 mm. broad.
Each possesses
but a single oscule, which is large, 7 mm. in diameter in the largest specimen.
A smaller
specimen from Station TV. presents two oscules, or rather three, if a very small one be
taken into account.

Around the margin of the oscules there is in all the agariciform
specimens a smooth annular area 2 to 3 mm. wide (in the case of the largest specimen),
white, and translucent owing to the presence of collenchyma beneath it, and furnished
with

no spicules except spirasters; outside this is the fringe of
hispidating spicules,
which point towards the centre of the oscule when it is situated on the summit of the

sponge; when, on the contrary, it lies on one side, only the upper half of the fringe is
developed, and the spicules point downwards, overhanging the oscule.
The spicular fringe of the poriferous recess is chiefly developed along the tegminal
edge, and is directed downwards; when the lower margin of the recess is also provided
with fringing spicules these also point downwards.
The pores of the poriferous membrane
are remarkably coarse in the specimens from Station 73, many of them measuring as
much as 1 mm. in diameter; those of the specimen from Station IV. are much smaller.
The oscule is surrounded by collenchyma containing numerous concentric muscular
fibres; it leads at once into a short wide canal which divides into several branches; these
secondary canals are wide and open, not provided with a thick collenchymatous wail, nor
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They exhibit no trace of a regular radiate arrangement.;
repeatedly constricted by vela.
and can be traced continuously from the oscule to the equatorial sinus, from which they
are excluded by the thinnest of membranes, and in some cases this membrane is absent,
so that the excurrent canal becomes freely continuous with the incurrent sinus.
appears to me that this must be the result of accident.

It

The equatorial sinus is the bottom of the equatorial recess, covered in by the porifèrous
membrane; the floor of the sinus presents several large, more or less circular openings;
the mouths of the chief incurrent canals, which, originating as wide open tubes, extend
into the interior of the sponge repeatedly ramifying in their course.
The flagellated chambers (P1. VII. fig. 2) are large; the. following are measurements
-O05 by 0O35 mm., 0067 by 0,055 mm., 0,067 by 0063 mm., and O09 by 009 mm.

The apopyle is about 0035 to 0O4 mm. in diameter.
External gemmation (P1. VIII. fig. 21).-Several little ovate or club-shaped bodies,
about 1,25 mm. long by 015 mm. broad, were observed seated on the hispidating spicules
of specimens from Station 73.
Sometimes they form a swelling at the end of a spicule,

sometimes they surround it in the middle like a bead on a needle.
They closely resembk
structures which Carter first alluded to as adhering to Tisiphonia (Thenea) agaricJbrmis.'
and which Vosmaer has since described in connection with Thenea muricata. from the

Arctic Seas, and which he regards as buds.
Serial sections were prepared of several of
them, all of which displayed the same structure.
Exteriorly they are invested with
epithelium in continuation with that of the rest of the sponge with which they are
associated.

Within this is a solid mass of collenchyma traversed by a vast number of
small granular fusiform cells, which drift chiefly in a longitudinal direction, but which

are also partly transverse,
Microscieres, plesiasters, and
artly spiral in arrangement.
spirasters are also present, plentifully scattered throughout the collenchyma.
The structure figured by Hansen2 as a new genus and species of sponge, Clcte'ello
morplia minima, appears to be very similar to this, but is much larger, being as much
as 5 mm. in length and proportionately wider.
I was at first disinclined to regard these
bodies as buds, but after an examination of the admitted buds of Tethya, that possess a

It follows that the canal system
precisely similar structure I see no room for doubt.
with its lining of pinnacocytes and choanocytes is developed from solid collenchyma.
There is no evidence of the migration of endodermic cells into the buds, and the collen
ehyma, like the mesenchyme of so many sponge-embryos, may therefore be regarded
as a potential endoderm.

Small ovate bodies occur detached from, but
Young Sponge (PL VIII. fig. 22).
entangled amongst the anchoring spicules of the same specimens as furnished the buds
One measuring r68 by ru mm. was sliced in serial sections.
just described.
1 Ann. and
Mag. Nat. Hut., 8er. 4, vol. xviii. p. 405, 1878.
2 Norwegian North Atlantic
Expedition, vol. xxv. p. 117, pl. v. fig. 4,1885.
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The ectosome appears in these as a continuous outer investment, not in the least
The choanosome on the
folded, but as even in its curvature as the shell of ,in egg.

and incurrent
contrary is folded within it in a complex manner, so that the excurrent
canals, or rather cavities, are already produced in various orders of size, the smallest in

The collenchymatous mesoderm is very
communication with the flagellated chambers.
of the
poorly developed either in choanosome or ectosome; it is thickest where the folds
former, bulging outwards, become continuous with the latter, producing the earliest
formed pillars of the subdermal cavities, which are represented at this stage by the
incurrent cavities or sinuses left between the ectosome and the choanosome by the folding

These cavities also represent the rudiments of the incurrent
canals, so that we can hardly yet speak of the subdermal cavities as differentiated from
inwards of the latter.
the incurrent canals.

The folding of the choanosome evidently takes place in complete
independence of the ectosome, and for its accomplishment we must either suppose a
rapid ingrowth of epithelium from the pores of the latter following the retreating. folds of
the former, or we must suppose a genuine cleavage to occur between the two layers, and

at present we have no evidence to decide this point.
Appearances are in favour of
cleavage, which, judging from general embryological data, we might regard as a
substitute for the invagination which we know to occur in other forms of sponges.
Spicules are already present in the young sponge, anatrüenes were not seen, but
otherwise all the spicules characteristic of the adult were observed; of course they are

very diminutive.
The species of Thenea are so liable to variation that it is often difficult to find good
characters for them, or to feel sure in all cases whether one is dealing with a species or a
I rank Titenea scltmicitii as a species because the characters which distinguish
variety.
it are constant throughout a series of specimens, which in other respects, such as external
form, are very variable, and which were obtained from several different localities.
The

same is true of the other North Atlantic species, Thenea ?nuricata, but it will
possibly
require the examination of many more specimens than have come under my observation
before the distinction of T/ienca schmidtii and Thenea muricata can be
regarded as fully
established.

The following is a summary of the characters in which
they differ:1. Plesiastcr.-This spicule is larger and much more abundant in Thenea schmidtii
than in T/ienea muricata.
In the latter its numbers sink into insignificance beside

those of the spirasters, in the former it is as numerous as those
spicules or more so, and
plays quite as important a part in the skeleton o the sponge as .the tetrad spicules do in
Dercitus and its allies.
This relative abundance characterises specimens of very different
size and. external form.

2. Mesoderm.-This is richly developed in T/ienea muricata
(P1. VII. fig. 8), forming
a thick wall about all the canals, and
converting them by its velar extensions into
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no other Thenea approaches it in the abundance of this tissues
In Thenea schmidtii it is
except Thenea wyviliii.
comparatively scanty, even the maui
canals being but sparingly provided with it.
a series of vesicles;

3. Flagellated Chambers.-These are considerably larger in Thenea sckmicltii, being
on the average of about twice the diameter of those of T/ienea muricctta.

4. Distribution.-Thenea muricata is a northern species, found in company with
Oraniella cranium, auctt.
Thenea. schmidtii is a more southern form, with which
Oranielia schmidtii, n. sp., is associated.
There may be a slight difference in colour between the two species, Thenca schmidt ii
being nearly white, and Thenea muricata a very evident grey, but I lay no stress on this.
With regard to the differences which exist between different
specimens of Tlicnea
schinidtii, they are chiefly differences of external form and size-some resembling Tlienea

grayi, and others being agariciform-and in the dimensions of the plesiaster, though not.
in its relative abundance. The rays of the plesiaster in specimens from Station IV.
(depth,
600 fathoms; bottom, blue mud) are almost twice the thickness of those from Station 73
(depth, 1000 fathoms; bottom, Pteropod ooze); it is to be supposed that the difference
in the size of the plesiaster, in different examples of what has every appearance of being
the same species, is due to some difference in local conditions, but from so small a basis

of observation, one cannot connect it with the difference observed to exist in the
depth
and character of the sea-bottom.

It only remains to explain the adoption of "schmidtii" as the specific name of the
sponge. I avoided the designation "agaric(formis" because Schmidt did not at first call
his Floridan specimens by this name, but simply stated that they resemble Tisiphonia
agaricformis, Thomson, and he refrains from describing them because Thomson had
As the Florida
previously sent him examples and plates illustrative of this sponge.

specimens are probably of the species just described, and Thomson's is the northern
form Thenea ?nuricctta, it would lead to confusion to credit Schmidt with Thomson's.
name; while all uncertainty is avoided by the adoption of a new one.
Theneafenestrata (0. Schmidt) (PL VIII. figs. 1-8).
Tiiphoniafene8trata, 0. Schmidt, Spong. Meerb. Mexico, p. 71, Taf. x. fig. 2.
Sponge (P1. VIII. fig. 1) cushion-shaped with an oval margin; upper surface rounded,
rising in the middle into a conical eminence, truncated by the oscule at the summit.
An equatorial series of poriferous areas (six to seven in number), separated by intervals
where the upper and lower surfaces pass insensibly into each other over a rounded edge.
As a rule only one large incurrent canal originates in the cavity lying beneath each

poriferous sieve.
The oscule is protected by a dense conical fringe of projecting oxeas; spicular fringes
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also defend the upper and lower margins of the poriferous areas; the upper fringe is directed
downwards over the area and over the lower fringe; this also is directed downwards and

The skin of the sponge is produced about the proximal
therefore away from the area.
part of the fringes, both of the oscule and poriferous areas, thus converting them into
membranous tubes.
The rootlets are small, without basal cones, for the most part torn away.
In young forms the sponge resembles Thenea grayi in form, the oscule is lateral and

a single poriferous area is situated on the opposite side; additional poriferous areas
appear to be added with growth.
1. Ovea, fusiform, 50 by 006, and 93 by 005 mm.
Spicules.-I. Megascieres.
2. Protria3ne of the usual form, with long conical cladi curving forwards; rhabclome

39 by 0052 mm.; claci 0785 by OO4 mm.; chord 14 mm.
3. Dic1totritne of the usual form; rliabdome 314 by 003 to 0,05 mm.; protocladi
0163 by 004 to 0045 mm.; cleuterocladi 0,678 by 0'032 mm.

4. Somal and radical anatric'enes (P1. VIII. figs. 2, 3) of the same form.
A slender
cylindrical rhabdome with slender, sharply-pointed, much recurved, cladi; in specimens
from Station 106 the rhabdome is frequently produced beyond the cladal origin for a

variable distance, so as to give rise to a mere mucrone or tubercle, or a long rod-like spine,
either rounded off or sharply pointed at the end; in other words the cladome is sub
terminal to mesactinal in position.
Rhabdome 4641 to 556 (probably often longer) by
00125 mm.; cladi 04 by 0,0115 mm.; chord
rhabdome from 00 to 0357 mm. long.

0239 mm.; distal prolongation

of the

II. Microscieres.

5. Plesiaster (P1. VIII. figs. 4-5) small, with slender actines
obviously spiral, seldom monocentral; actines often minutely spined; a single actine
006 to 009 by 00039 mm.
6. Spiraster (P1. VIII. figs. 7, 8) large, a spire with numerous spirally arranged
spines, sometimes roughened, and sometimes slightly tylote; total length from 00395
to 00474, length of a single spine 00012 to 00019 mm.
.Metaster; absent.

Colour.-Yellowish-white (Station 123); greyish-white (Station 106).
Habitat.-Station 106, south-west of Sierra Leone, August 25, 1873; lat. 10 47 N.,
long. 24° 26' W.; depth, 1850 fathoms; bottom, Globigerina ooze; bottom temperature,
360.6.

Station 123, off Macjo, September 11, 1873; lat. 100 9' S., long. 35° 11' W.; depth,
1715 fathoms; bottom, red mud; bottom temperature, 37°.
Specimens described by Oscar Schmidt were obtained from Bequia at
1591 fathoms; and from lat. 24° 36' N., long. 80° 5' W., at 955 fathoms.
Remarks.-In

giving

an

accotint of

Thenea rnuricata,

Bwk.,

I

1507

suggested

and

that
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Thenea frnestrata, 0. Sch., had no more right to specific distinction than some of
the abnormal varietal forms of the former species;' Vosmaer, in a subsequently published
the same opinion; I had not at that time examined
paper.' expresses very decidedly
Thenea fcnestrata, and hail, like Yosmaer, to depend solely on Schmidt's
specimens of

descriptions, which were inadequate, the sole distinction between this and allied species
The Challenger specimens
to be elicited from them being one of external form merely.
to recognise the species
having afforded me additional information, I am now prepared
as valid.

At Station 106 four or five specimens were trawled, one fairly large and full grown,
The large specimen measures 44 by
the others small and apparently young forms.
The oscule is central, concealed
35 mm. in length and breadth and 24 mm. in height.
by its surrounding fringe of spicules, the upper and lower surfaces are smooth, except to
The poriferous areas, seven in number, are elliptical, with their long axes directed
touch.
equatorially, and about 10 mm. long, they are well defended by long spicular fringes.

The upper fringe of spicules is sometimes united to the lower by a single fibrous thread,
apparently muscular, and if so serving to clos the upper fringe like a lid on the lower.
The smaller specimens all differ in form from the larger, the oscule being lateral and

not more than one or two poriferous areas being present, they occur on the margin
Schmidt describes similar forms amongst those he examined, and
opposite the oscule.
appears to attribute their divergence from the typical form to a difference in age.
In full-grown examples the poriferous areas number from five to seven, according to
Schmidt.
At Station 123 a whole specimen and a fragment were obtained; the former is
almost perfectly symmetrical in shape; its, on the whole, elliptical margin measures
There are six poriferous
49 by 31 mm. in length and breadth, its height is 20 mm.
areas, their margins are produced into membranous tubes; and they are regularly
arranged three at each end of the elliptical margin, as though at the corners of an

In the middle of the upper surface is the conical membranous cloacal
elongated hexagon.
tube bearing the oscule with its long spicular fringe.
So strikingly radiate is the whole
appearance of this sponge that it is fortunate, as preventing vain analogies, to find that
the number

regards the poriferous areas is not rigidly adhered to in other
The specimens from the two different stations are remarkably similar to
six

as

specimens.
each other in all respects; the chief differences arc to be found in the absence of the
terminal mucrone from the anatrines of the specimens of Station 123, and in the
greater thickness of the spicules generally in the specimens from this locality.
plesiasters and spirasters are similar in both.

The

The ectosome is a well-developed layer of irregular thickness, sometimes as much as
1 Ann. and Mqg. Nat. Hut., ser. 5, vol. ix.
p. 436, 1882.
2 Report on the Sponges of the " Willeni Barents"
Expedition, Niid. ArcMuf. Zeoi., Suppi, Bd. i., 1882.
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025 mm. across; it undergoes a considerable thickening at the margin of the poriferous
The choanosome is
recesses, and is continued inwards as a wall to the incurrent canals.
amply supplied with collenchyme, which forms a wall to the main excurreut canals and
The chambers
their branches, except those into which the flagellated chambers open.
are fairly large, 006 by 004 to 0065 by 0055 mm.
The plesiasters occur chiefly in
the walls of the canals, where they are so situated that two or more of their rays extend
parallel to the surface of the canal, and one projects from it at right angles; so that the
cavity of the canal is echinated throughout.
The spiraster occurs in the choanosome

as well

as

the ectosome;

it

varies

in

dimensions, especially in the length of its spines.
Thenea wyillii, Sollas (P1. VI. figs. 1-9).
Thenea wyiliii, Sollas, Prelirn. Account, Sci. Proc. Roy. Dubi. Soc., vol. v. p. 184, 1886.
Sponge (P1. VI. figs. 1, 2).-Upper surface rounded, cushion-like or flat; equatorial
margin sharp, thin, and not provided with a spicular fringe; projecting considerably
over the lower surface, which is produced into large conical processes from which several

strong roots are continued downwards as short fibres, which splay out at their lower ends
and lose themselves in a dense mass of tangled spicules forming a basal support.
The
oscule in the centre of the upper surface is the open mouth of a wide, somewhat shallow

basin-like depression or cloaca, which is lined by a delicate, smooth,
minutely perforate
membrane, below which the numerous excurrent canals open by small circular mouths,

The minute perforations of the cloacal
arranged more or less in vertical or radial series.
membrane are sometimes replaced-either along the oscular edge or generally-by large
oval fenestre, radially elongated and serially arranged, within which the excurrent canals

The equatorial poriferous
open, one or more to each fenestra, by a sphinctrate aperture.
membrane, of which the pores are unusually small, is very finely, closely, and
regularly
striated, owing to the close and regular disposition of its
supporting fibrous strands.
Although the equatorial membrane is continuous round the sponge, the equatorial
sinus is broken up into a number of
subsidiary cavities by the frequent attachment of the
membrane to the underlying tissue.
The

incurrent and

excurrent

canals are lined by a thick layer of collenchyme.
Flagellated chambers eurypylous, from OO32 to OO4 by 005 1 mm. in diameter.
1. Oxea, fusiform, usually curved, sharply pointed, 7'85
Spicules.-I. Megascieres.

by 0,07 mm. to OO84 mm.
2. Protritene, with short conical cladi, straight or
slightly undulating; sometimes
reduced to two or even one in number; rhabdome 6,783
by OO72 mm.; cladi O5 mm.
long.
3. Dichotri!ene (P1. VI. fig. 4) of the usual form,
except as regards the rhabdome,
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Rhabclome 428 by 00968 mm.;
which is always irregularly undulating or crooked.
008 mm.; deuterocladi 0535 by OO64 mm.
protoclacli 01785 by
4. Sornal anair ne (P1. VI. fig. 5), a short, slender, cylindrical rhabdome, rapidly

cladi long, slender, springing at a wide angle
tapering to a sharp point proximally;
from the rhabdome, and afterwards recurving till nearly parallel with it; rhabdome
0876 by 00079 mm.; cladi 095 mm. long; chord 01 mm.
5. Radical a'natriwne (P1. VI. fig. 6), a very long, slender, sharply pointed rhabdome,
terminating distally in a thickened end, from which three stout conical cladi recurve

backwards and outwards;

rhabdome 18-2 by OO25 mm. at the level of the claclal angle,
diminishing to 0,016 mm. at the level of the ends of the cladi, and 0,011 mm. for the
greater part of its length; length of the cladal end of the rhabdome 0O4 mm.; cladi 01

The rhabdome may in some cases be longer; the
by OOt4 mm.; chord 0095 mm.
above is the length of the longest complete anatriarno which I have observed.
6. Plesiater (P1. VI. fig. 8), the multiradiate forms often closely
II. Microscleres.

approach the monocentral type, but seldom quite reach it; and in most cases their spiral
'
character is very obvious.
There is the usual variety in the number of the actines, from
six or more down to one.
One actine of a tetrad form measures from 008 to 009 by
0O118 mm.

7. Metaster (P1. VI. fig. 7), axis very short, usually straight, sometimes slightly
curved; spines slender, about four to ten in number, each about 002 mm. long.
8. Spirastcr; a slender spire of about three to four turns, with numerous slender
spines, spirally arranged; total length 002 to 0025 mm.; length of a single spine 0,004 mm.
The spirasters are chiefly distributed below the epithelium of the exterior of the sponge.
Colour.-White, with a yellowish-grey tinge.
Habitat.-Station 209, off Zebu, January 22, 1875; lat. iO° 14' N., long. 123° 54'W.;
depth, 95 fathoms; bottom, blue mud; bottom temperature, 71°.
Also Zebu (Sollas on Thenea wallichii, loc. cit., p. 451).

Remarks.-This handsome sponge forms a well-marked species, distinguished by its
general form, the characters of its oscilar and poriferous areas, and the unusually thick
and crooked shaft of its dichotriiene.

The rich development of collenchyma and the
smallness of its flagellated chambers are characters which it shares with Thenea nuricata

only.
Three specimens (one uninjured and complete) and several fragments were observed.
The upper moiety (pileus) of the perfect specimen measures 50 by 47 mm. along two
diameters, its total length from base to summit is 68 mm., the thickness of the body of
the sponge is 26 mm.
The cloaca, an elongated depression, is 23 by 14 mm. in breadth
and width, the lining membrane is minutely perforated and without fenestr.
The
second almost complete specimen is more circular in outline as seen from above, the
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cloacal depression is also somewhat circular in outline and measures 13 mm. in diameter.
The lining membrane is fenestrated by large oval openings along the edge of the oscule,
and minutely perforated over the remaining central portion.
The third specimen is
rendered somewhat abnormal in form by the flatness of its upper surface, which is an
almost mathematical plane bordered by a sharp circular edge.
Since the upper surface
does not as usual curve downwards over the equatorial poriferous area, he latter rises

The diameter of the upper surface is 21 mm., of the cloaca 6 mm.
steeply up to meet it.
The cloacal membrane of this specimen, and of some of the remaining fragments, is
fenestrated all over, one or more excurrent canals opening within each fenestra.
In transverse section the numerous small excurrent canals

are seen

terminating
beneath the cloacal membrane, with which their walls become continuous; along the line
of union the walls are somewhat thickened, so that the end of the canal is dome-shaped.

In the centre of the dome, in the fenestrated specimens, is a sphinctrate aperture.
The
skeleton has a regular radiate arrangement; and, on dissecting away the equatorial
poriferous membrane, the underlying thin spicular fibres are seen crossing the underlying

zone in close regular series at right angles to the equatorial edge, which they enter, and
slightly deploying out as they reach their insertion along its margin, form a disc of
contiguous spicules, on which the support of the thin sharp equatorial edge
depends.
The membrane of the cloacal depression appears imperforate to the unaided eye.
It
may be dissected and examined under the microscope, when it is found to be riddled
with small pore-like apertures varying from OO16 to 0,318 mm. in diameter.
Beneath

this poriferous membrane is a second thicker layer of tissue, raised over its upper surface
into a polygonal network of low ridges, the summits of which unite with the overlying
poriferous membrane, while within the depressed areas of the meshes are the openings of
the excurrent canals.
Ectosome

VI. fig. 9).-This has the usual structure, consisting of a layer of
collenchyme containing in addition to the usual collencytes fusiform myocytes; where
it forms the poriferous roof of the incurrent canals, it has a maximum thickness of OO4
(P1.

mm., and consists of an upper and lower layer of epithelium, succeeded by collenchyme
containing a single row of spirasters above and below; in the middle is a layer of
Where it forms the pillars about a subdermal cavity it may
myocytes, 0,012 mm. thick.
attain a thickness of 0,14 to 02 mm.
"

Ciioanosorne (P1. VI. fig. 9).-The mesoderm is a typical collenchyme; it forms thick
walls about the incurrent and excurrent canals; in one instance a canal with a lumen
024 mm. wide is surrounded by a wall of collenchymc 037 mm. thick.
By transverse
extensions of the walls, the canals are constricted at intervals so as to form a succession of
vesicles, and, as usual in such cases, the velar diaphragms are provided with concentricallY
arranged myocyte8 and act as sphincters.
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The abundant development of collenchyme leads to a marked decrease in the number
of flagellated chambers, and, in accordance with a very general rule, to a decrease in size
remain enrypylous, the apopyle measuring about 0012 mm. in
also.
They still, however,
smaller incurrent canals,
diameter.
They lie in immediate contact with the walls of the
which, devoid of any marked collenchymatous investment, and surrounded with flagellated

chambers, can be traced into the midst of a mass of collenchyme bounded externally by
The smaller excurrent canals, on the other hand, excavate the
two excurrent canals.

The chambers and the
collenchyme which lies on the excurrent side of the chambers.
smaller canals are frequently filled with a granular material which stains with eosin and
would appear to be food in process of
gives a very dirty appearance to sections; it
digestion or egestion.
With regard to the arrangement and distribution of the microscleres, it may be noted
that the plesiaster is confined chiefly to the neighbourhood of the flagellated chambers,
seldom extending into the collenchymatous walls of the canals; the metasters are chiefly
scattered in a layer beneath the epithelium of the canals, and the spirasters are chiefly
confined to the under surface of the epithelium of the surface of the subdermal
cavities.
The figure given of the metaster (P1. VI. fig. 7) is not characteristic, and I regret
that no illustration appears of the spiraster; in its absence I would refer as an excellent
substitute to that of the spirast.er of Dactylocalyx masoni given by Bowerbank.'

Titenea sp. (P1. VIII. fig. 23).
Sponge (P1. Viii. fig. 23).-Small, ovate; surface hispid; excurrent canals opening in
a Cril)rlform area which occupies the summit, and which is surrounded by a marginal

fringe of long oxea; incurrent canals communicate with the exterior by pores generally
dispersed; no specialised poriferous area; base marginally fringed with projecting
spicules, the distal ends of which are broken off.
1. Oxea, cylindrical with pointed ends; no unbroken
Spicules.-I. Megascicres.
specimens met with; OO44 mm. in diameter.
2. Protritene,

a stout cylindrical rhabdome, proximal end not seen; cladi stout
and long, curving outwards and forwards at first, then forwards only, or forwards and
slightly inwards; diameter of rhabdome OO55 mm., clad 095 by 0043 mm., chord 01 mm.
3.

Dichotriame, of the usual

form;

protocladi

018 by O045 mm.;

deuterocladi

093 by 0"039 mm.
4. A naritvne, a cylindrical rhabdome with a sharply pointed end; cladi diverging
"
outwards and backwards; rhabdome 271 and longer by 00l3 mm.; cladi O24 mm.
long; chord 024 mm.
'Proc. Zool. Soc. Lond., p1. vi. fig. 4,1809.
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5. Plesiasters of the usual form; single actine of a tetrad form,

0079 by 0004 mm.
6. Metasters, spines about 0019 mm. long.
7. Spirasters, a slender spire with comparatively few long, slender, pointed spines;
spire O012 mm. long, spines 0012 mm. long, total length 0032 mm.
Colour.-Brownish-grey.
Habitat.-Station 297, off west coast of South America, November 11, 1875; lat.
370 29' S., long. 83° 7' W.; depth,
temperature, 35 °"5.

1775 fathoms; bottom, Globigerina ooze; bottom

Remarks.-Only a single specimen of this sponge was trawled; it is small but
perfect, 4 or 5 mm. in height, and 3 mm. in diameter, excluding the projecting spicules.
It is probably a distinct species, but as from its small size it may be supposed to be
immature, I refrain from giving it a separate name.
The main excurrent canals descend

vertically from the cribriform area at the summit; they are provided with thick cohen
chymatous walls, constricted at intervals by velar diaphragms, and riddled with lateral
The ectosorne is about 0,02 to O04 mm. thick.
openings leading into branch canals.
The greater part of the choanosome is occupied by the flagellated chambers, which in their
expanded state measure as much as 0055 mm. when spherical, and 0059 by 0043 mm.
when oval in section.
Many of them are contracted, and then exhibit the backward

extension of the body of the choanocytes into a long filament which has been described
previously (vide, Thenea delicata, p. 63, P1. VI. fig. 20).
The

specimen differs from other species of Thenea in the absence of a special
poriferous area, but this is probably a mark of immaturity; in the presence of a basal
fringe of hispidating spicules, which appear to take the place of rootlets; and in the

The
presence of numerou protrines, which are rare in other species of the genus.
presence of an additional character (that of the basal fringe), coinciding with the absence
of a common character (that of a special poriferous area), led me to think that what I took
for the base might really be the special poriferous area, and the basal fringe the spicules
surrounding it, I therefore searched for some signs of a poriferous area in this position in
my thin slices, but could not detect any.
young form of Thenea wrightii.

It seems very possible that this may be the

Thenea sp.
A small and fragmentary sponge, evidently not adult; the spicules are similar to
those of Thenea muricata.
As it is without characteristic features, I think it sufficient
to record its occurrence.

It may possibly be a young form of Thenea wyvilli.
Habitat.-Station 218, near the Admiralty Islands, March 1, 1875; lat. 2° 33' S.,

long. 144° 4' E.; depth, 1070 fathoms; bottom, blue mud; bottom temperature, 36°4.
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Genus 2. Pa3ciliastra,1 n. n.
Norinania, Boworbank, Brit. Assoc. Rep., p. M28,1868.
Theneiclie not possessing specialised poriferous recesses; usually of plate-like form,
The
bearing incurrent pores on one face, and small evenly dispersed oscules on the other.

megascieres are not radiately arranged; and, in addition to trienes occupying the usual
position, calthrops are present within the choanosome. The microscieres are microxeas and
spirasters, the former forming a loose felt throughout the sponge.

Pwcillastra schuizil, Sollas (P1. IX.).
Normania seliulzii, Sollas, Prelim. Account, Sci. Proc. Roy. Dubi. Soc., vol. v. p. 185, 1886.
Sponge (P1. IX. fig. 1).-A thick plate-like growth, with rounded margins, erect,
flabelliform or vase-shaped; attached; surface even; rough to touch; pores on the outer
side in generally dispersed cribriform areas; osc.ules small, evenly dispersed on the inner
side; excurrent canals, small and numerous, entering the wall more or less transversely,
separated by intervals usually less than their own diameter from each other near
their oscular terminations.

Flagellated chambers various in size, the largest about 0,0395 mm. in diameter when
circular in section, and 00355 by 0 O434 mm. when oval.
Apopyle 001 58 mm. in
diameter.
1. Oxea (P1. IX. fig. 2), straight or slightly curved, not
Spicules.-I. Megascleres.
very sharply pointed; 357 by 0,071 mm.
2. Oxea (P1. IX. fig.
4q28 by 0013 mm.

3), slender, cylindrical, sharply pointed, irregularly curved;

Orthotrivne (P1. IX. fig, 4).
With straight, conical, sharply pointed rhabdome
and cladi; cladi slightly projecting forwards, sometimes retroflexed or bent laterally
3.

(P1. IX. fig. 16) near the ends; rhabdome 0714 by 0,071 mm.; cladi 0157 mm. long.
4. Calthrops (P1. IX. fig. 5), of the usual form; actines 04 by OO48 mm.
II. Microscleres.
5. Microxea (P1. LX. figs. 6, 19-21), fusiform, sharply pointed,

curved or somewhat sharply bent in the middle, roughened or minutely spined or smooth;
0129 by 000395 mm.
6. Metaster (P1. IX. figs. 8-13), axis curved once, bearing spines on the convex
side and at the ends, or straight and spined at the ends only; rarely reduced to a
Total length 0 03 16 mm., of a single spine
plesiaster with three or four spines.
0O138 mm.

7. Spiraster (P1. IX. figs. 14, 15), spire of about two or three revolutions, extended
on the outer side into a lamella or ala, bearing short, rod-like, abruptly truncated spines
1 oxAoç, variegated, various.
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at its edge, radiately arranged with respect to the spire; the length of the spicule does
not exceed 002 mm., of a single spine 0,004 mm.
Colour.-White, with a faintly yellowish tint.
Island, February 2, 1874; hit. 52° 4' S., long.
71° 22' E.; depth, 150 fathoms; bottom, coarse gravel; bottom temperature, 35°2.
Habitat.-Station

150, Heard

Remarks.-This species is readily distinguished from Peciilast ia (Normania) crassa,
The fusi
Bwk., by the dimensions of its spicules and the characters of its canal system.
form oxea (1) and the trine (3) have twice the length and breadth of the corresponding

spicules in Pcecillastra crassa; and the oscules are small, numerous, evenly dispersed,
while in Pacillastra crassa there are several somewhat large oscules congregated

Two complete specimens and fragments of a very large one occur in the
together.
collection.
Of the complete specimens, the larger is represented on P1. IX. fig. 1.
It
measures 100 mm. in height, 85 mm. in breadth, and is 9 mm. thick.
The other and
smaller one is more irregular in form; a somewhat fan-shaped plate, irregularly undulating,
raised. in places into irregular ridges, and, with sinuous margins.
It measures 42 mm. in
The fragments consist of several
height, 53 mm. in width, and 4 to 5 mm. in thickness.
plate-like pieces, and one in which a plate-like wall has grown from a linear attached base

into a wide tube of an oval section, 72 by 43 mm. in diameter.
It appears to form the
basal part of a cup, of which the remaining pieces helped to form the wall; part of the
sponge, however, has been lost, as I could not build the pieces together into a complete
form.

From the reconstruction I effected, the whole sponge would appear to have been
a vase at least 160 mm. high, and 160 mm. broad. The wall is about 8 mm. in thickness.

The pores, 009 to 01 mm. wide, occur several together in oval
groups, each group forming
a fenestrated membrane, which roofs over a circumscribed subdermal cavity-in other

words, the origin of an incurrent canal; this is broken up below by numerous partitions
of collenchyme, coated by epithelium, into several smaller incurrent canals.
The oscules
occur as single apertures, 016 to 0,318 mm. in diameter, in the centre of a membrane
which roofs over the ends of cavities in the ectosome in which the excurrent canals

This and the poriferous membrane are supported by oxeate
spicules lying
tangentially, and by the extended arms of the trüenes, the rhabdomes of which descend
terminate.

through the ectosomal pillars.

Beneath the epithelium of these membranes is a layer of
thickly evenly dispersed spirasters, which extend up to the margin of the pores and
oscules, their spines projecting beyond.
Beneath these, again, microxeas occur, which
tangentially surround the margins of the oscules and the poriferous areas, but do not
extend to the extreme edge.
The subdermal cavities of the incurrent face are irregular,
winding, branching canals, from which the incurrent canals take their origin, extending
transversely through the sponge-plate in the opposite direction to that of the excurrent
canals, which extend inwards from the oscules.

The course of both sets of canals, though
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on the whole transverse, is exceedingly irregular in detail, as shown by the illustration
The ectosome is not clearly defined from the choanosome; on the
(P1. IX. fig. 26).
incurrent face, where it includes the subdermal cavities, it may attain a thickness of
O64 mm., but this is often reduced to O24 mm. or less by the presence of flagellated
chambers in the pillars, which unite the roof of the subdermal cavities with the floor. The

collenchyme of the ectosome is continuous with that which forms the walls of the larger
canals, and, of course, no line of demarcation between the ectosomal and choanosomal

collenchyme exists.
The thick collenchymatous layer which lies beneath the epithelium of most of the
Its
large canals forms a large, perhaps the larger part, of the tissue of the sponge.
distribution appears to be capricious; in the case of some of the larger canals it is almost
So fir as I can make out., these canals are incurrent, but it is not as a rule
absent.
absent from the incurrent canals; about many of them it exists as a. thick wall.
The collencytes of the collenchyme are usually so disposed that the majority of
their slender processes lie at right angles to the nearest epithelial surface ; thus tley are
radiately arranged in the walls of the canals.
Frequently one sees a more or less fusiforni
collencyte running at right angles to the epithelium, in which at one end it terminates,

while the other end extends inwards and unites with a. process of a stellate colleneyte,
which is in continuity also with other similarly situated fusiform collencytes, and with
more deeply seated stellate or other forms.
Eventually the collencytes are brought into

continuity with the choanocytes (P1. IX. figs. 25, 27), and thus the epithelium of the
canal walls as well as of the exterior is in protoplasmic continuity with the choanocytes of
flagellated chambers.
In addition to collencytes, the collenchyme contains two other kinds of cells; the one
(P1. IX. fig. 29) very numerous, deeply stained, more or less oval in outline, and about
0,025 mm. in diameter, consists of minute spherical bodies, about 000.4 mm. in diameter,
having in optical section the appearance of double contoured rings surrounding a clear

These cells, abundantly scattered through the collenchyme, and particu
central space.
larly abundant on the margins of the regions occupied by flagellated chambers, are
perhaps the most conspicuous elements in the sponge.
They are not modified collencytes,
but may possibly be symbiotic Alga, or perhaps pigment cells.
The other kind (PL IX. fig. 25) is far from uncommon, though less abundant than
the preceding; it is chiefly found in the neighbourhood of the flagellated chambers,
frequently occupying a distinct cavity in the collenchyme lined by epithelium; in some
cases this cavity appears to be that of a canal.
These cells are oval or irregular masses
of protoplasm, coarsely granular and darkjy stained, about 003 mm. in diameter, produced
at the periphery into long, thick,' branching, pseudopodia-like processes, which burrow
Within the
between the flagellated chambers, amidst which we lose sight of them.
cell is situated a large, oval,

clear vesicle or nucleus, about 0,012 mm. in diameter,
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enclosing a spherical, darkly stained translucent nucleolus OOO4 mm. in diameter, which
is connected with the walls of the nucleus
These cells have
by radiating processes.

somewhat the appearance of the large elements of nervous ganglia, so much so that a
c Cells from the
distinguished zoologist on seeing them for the first time exclaimed,

It is scarcely probable, however, that they are nervous in function; they
spinal cord!"
are "too good to be true," i.e., we should expect such large and striking cells to exist
in evident connection or association with nervous tracts, and to occur more usually in
other and similar sponges.
They appear to me to resemble the large amwboid cells
which I previously described in Titenea wce.llichii (loc. cit., p. 448, pl. xvii. fig. 48),
but in a different state of extension.
Of probable hypotheses as to their nature there are

three open to us: they may be parasites, or immature ova, or amwboid wandering cells.
If parasites, they can only be Protozoa, and we should
expect to find other stages
of their life-history represented, but we do not; the same is true if we regard them as
ova, they are so large that we should expect to find some
examples in that stage in
which they present a regular oval outline, but we do not; if they are wandering cells,
they are much larger than those cells are usually; and they do not appear to wander,
since

they lie in distinct cavities, and their pseudopodial extensions are thread-like
towards their extremities and not lobose, as is usually the case in wandering cells.
The

possibility of their being nervous elements must by no means he disregarded.
The flagellated chambers (P1. IX. fig. 29) are usually spherical in form, and about
004 mm. in diameter; they occur in areas frequently bounded on all sides, in thin slices

of the sponge, by collenchyme, but the ultimate branches of the canals in direct com
munication with them are without any special cofleuchymatous investment, and the
chambers are truly eurypylous.

Skeleton..-As in all species of Fcecillastra, the spicules are not united together in
fibrous tracts, though they sometimes lie parallel to one another in groups.
The large
oxeas tend to run more or less transversely and longitudinally thi'ough the sponge, the
Some lie
longitudinal spicules diverging obliquely outwards as they proceed upwards.
tangentially beneath the skin, others are directed at right angles to it, their distal ends
either lying below the epithelium, which often rises tent-like over the points, as much as
O15

to

O25 mm. beyond the general surface, or they perforate it and protrude as

hispiclating spicules.
The calthrops lie within the choanosome, irregularly disposed, though there is a
The
tendency for their actines to lie tangentially to the surface of the adjacent canals.
orthotrienes are disposed with their cladi tangential to the surface, the rhabdomes
radiating from it at right angles.
The spirasters are most abundant immediately beneath the external epithelium, but
are not confined to it.
The metasters are generally distributed through the sponge, but
are rare beneath the outer epithelium.
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The microxeas are scattered in considerable numbers through the collenchyme, but
are not abundant enough to form a felt.

Spongin.-Whcrc the large spicules touch each other they are sometimes united by a
small quantity of spongin, which is developed around the point of contact.
When the

spicules are separated from each other the spongin remains adherent to one of them in
the form of a little cup; several such cups are sometimes to be met with on one and the
same spicule (P1. IX. fig. 28).
Pecillast a crassjuscula, Sollas.
Norinania rrassiu.sdula, Sollas, Prelim. Account, Sci. Proc. Roy. DubL Soc., vol. v. p. 185, 1886.
Sponge.-A thick vertical plate, outer incurrent face even, ending sharply above along
a well-marked linear edge; inner excurrent face rounded off above against the incurrent
raised

into

rounded

eminences,

Both surfaces
bearing a single oscule.
Incurrent canals running more or less vertically upwards to terminate
sparingly hispid.
in the patent oscules.
Pores distributed in sieve-like areas over the origin of the incurrent
edge ;

each

canals, which cross the sponge wall more or less transversely.
The flagellated chambers measure O'0355 by 0,0395 mm. in length and breadth.
1. Oxea, stout, fusiform, not sharply pointed, straight
Spwulcs.-1. Megascieres.
or more usually curved, 2,856 by OO58 mm.
2.
Ortlwtriame, with
conical somewhat

sharply pointed rhabdome
rhabdome not much longer than the cladi, both of about the same diameter.
0,678 mm., cladi 0607 mm. long, both 0,0387 mm. in diameter.
3. Galthrops, of the usual form, one actine
orthotriane comparatively rare.
II. Microseleres.

mm.

065 by O'048 mm.

and

cladi,

Rhabdome

Both this and the

4. Microxea, slender, straight, or gently curved, 0'136 by 000395

5. ATetaster, numerous, frequently reduced to a plesiaster with
actine of a tetractinose plesiaster measures 0'0198 by 000197 mm.
6. Spiraster, numerous, spire with several
0'0197 mm., length of a single spine 0004 mm.

turns, spines

four actines.

numerous,

total

One
length

Colour.-Greyish-white.
Habitat.-Porto Praya, St lago; depth, 100 to 128 fathoms.
Rcmarks.-Both in

general character and, minute anatomy this sponge closely
resembles Pacilla.stra schulzii, the chief difference lying in the longitudinal course taken
It is represented by a single fragmentary
by the excurrent canals in the present species.

specimen, which is perfect, however, as regards the upper margin, the basal part being
that which has disappeared.
It measures 19 mm. in height, 10 to 14 mm. in thickness,
and 30 mm. in width, but was wider when complete.
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The ectosome, including the suhclermal cavities, is 0079 mm. in thickness.
The spirasters are not confined to the immediate vicinity of the outer epithelium,
but occur throughout the sponge.
Fciilc,st i ct laminajmis, Sollas.
N'r,nania laminari8, Sollas, Prelirn. Account, Sci. Proc. Roy. Dubi. Soc., vol.

p. 186, 1886.

Inner surface even, regularly pitted
Sponge.-A thin irregular lamellar expansion.
by minute circular depressions, rounded off above as it approaches the outer surface
outer surface faintly striated by subdermal oxeate spicules longitudinally disposed ; raised

into irregular longitudinal ridged and rounded prominences; terminating above where it.
meets the inner face in a sharply marked margin, which is fringed with slender oxeate
A few hispidating spicules in addition are present
spiculesprojecting 45 mm. beyond it.
here and there over the whole outer face.

1. Oxect, stout, fusiform, not sharply pointed, frequently
Spicules.-I. Megascieres.
with one or both ends rounded off; 35 by 0,0516 mm.
2. Oxea, long, slender, cylindrical, projecting to form the marginal fringe ; 53 by
O008 mm.
3.

Orthotria,ie, rhabdome straight, conical, sharply pointed; cladi similar; rhabdorne
0,678 by 0,06 mm.; cladi 0357 by 0O6 mm.
4.

Cvaithrops, similar to the trienes, sometimes with all four actines approximately
equal, sometimes with one much elongated in the direction of the spicular bundle in which
it lies.
The ends of the actines or cladi in both calthrops and trines frequently
rounded off, sometimes quite close to their origin, so as to become reduced to mere
tubercles.
One actine of an isoactinate calthrops measured 0G36 by 0063 mm.
II. Microscleres.
5. Microxect.
Of the usual form; 0145 by 0004 mm.
6. Metaster.

the usual character, frequently reduced to a plesiaster with three
or four actines; spines rough and sometimes tylote; one spine measures 0-0150 mm.;
total length 0,0197 mm.
Of

7. Spircister.
Abundant and stout, spire with numerous short
spines, blunt or
abruptly truncated at the ends, spirally arranged; total length 00l97 mm. ; of a single
spine 0,0039 mm.
Colour. -Greyish -white.

Habitat.-Off Amboina., 1000 fathoms.
Remarkc.-Several

fragments of this sponge are in the collection; the largest
measures 103 mm. in length by 90 mm. in breadth; when placed together they form a
plate 155 mm. wide and. 110 mm. high, but whether originally they all formed parts of
one individual or not I do not feel at all sure.
The thickness of the plate varies from
about 4 to 5 mm.
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lamellae are slightly curved; the concave may be spoken of as the inner face, the
Beneath the skin of the inner face is a network of subderma.l
convex as the outer.
canal-like cavities, running in a crooked course, chiefly longitudinally, i.e., radially from
'11i

A similar but more widely marked
the base, and branching and anastomosing laterally.
The skin of the
network of subdermal canals occurs over parts of the outer surface.
inner surface is perforated by oval apertures from 008 mm. in diameter to 0,254 by
0334 mm., one or sometimes two lying in an area of membrane bounded by the arms of

The pore-bearing area is depressed
adjacent trines and tangentially disposed oxeas.
within the spicular framework, and this produces the regular pitting already mentioned
That of the outer surface is perforated by more
as characteristic of the inner surface.

numerous and smaller apertures about 005 by 0O8 mm. in diameter, several lying
On removing the skin from the
together in the areas bounded by adjacent spicules.
inner face, the open ends of transverse canals of small but somewhat uniform diameter
are exposed; on removing the skin from the outer nice, the open ends of canals are
similarly displayed, but these are of less uniform size, many being much larger than
those of the inner faces.
The oxeate spicules and triaues are much subject to a rounding-off of the ends;
in one instance the usually slender, sharp-pointed microxea was found to have
undergone
the same modification; the ends, which are roughened, are rounded off, at some distance

from what would have been their normal position, and in addition the spicule has become
swollen in the middle (centrotylote), so that it presents a very close resemblance to
the ceutrotylote oxea, which occurs as the sole microsciere of some other
sponges.
The spirasters are present in a dense layer below the outer
epithelium, and do not.
The microxeas
appear to be present elsewhere, metasters replacing them in the interior.
are far less numerous than in Pci1la.stra tenuilaminaris.
In

minute

structure and the

Pecillastra schulzii;
diameter.

arrangement of the spicules the sponge resembles
the flagellated chambers measure about 0 O2 76 to 0.0316 mm. in

Pwcillastia tenuzlaminarzs, Sollas (P1. V.
figs. 17, 18).
Kornania tenuilaminaris, Sollas, Prelirn. Account, Sci. Proc.

Roy. Dub]. Soc., vol. v. p. 186, 1886.

Sponge (P1. V. figs. 17, 18).-.k very thin lamellar wall 3 to 35 mm. thick, irregu
larly curved, with an irregularly sinuous rounded margin; surface generally but sparingly
1US1)ldated by projecting oxéate spicules; no special hispidatrng fringe at the margin;
oscules minute, distributed evenly over one face of the
sponge; pores similarly dispersed
over the opposite face.
1. Oxea, stout, fusiform, straight or curved, not
Spicules.-I. Megaseleres.
sharply
pointed, frequently rounded at one or both ends, and so reduced either to styles or a short
cylindrical strongyle; 34 by 0042 mm.
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2. Orthot?tine and Gaithrops of the usual characters; actines or cladi frequently
rounded off into short rods or tubercles; rhabdome of triene 05 mm. long; cladi 0464
by 0,045 mm.
II. Microscieres.

3.

.Microxea,

straight

or

curved,

sharply

pointed,

surface

roughened; 0,136 by 0005 mm.
4. Metaster, very numerous, of every variety of form, passing into plesiasters of four
actines, in which the actines may attain a length of 002 mm.; those with a straight or
once-curved shaft, and more numerous spines spirally arranged, are about 0,0237 in total

length, and the spines are about 0008 mm. long.
Colour.-Yellowish or greyish-white.
Habitat.-Station 236, June 5, 1875; lat. 340 58' N., long. 139° 29' E.; depth,
Trawled.
775 fathoms; bottom, green mud; bottom temperature, 37°6.

Remarks.-Three small fragments of this sponge, all from the same station, are the
The largest fragment is 20 mm. broad by 20 mm. wide.
Its
only specimens obtained.

distinction from Pcciliastra larninaris rests not only on the greater thinness of its
sponge-wall, but also on the absence both of a marginal fringe of hispid spicules and of
spirasters.
The canals cross the wall transversely, those of one side alternating with those of the
other; they are comparatively wide, but largely filled up by collenchyme, which crosses
them in irregular vela.

The flagellated chambers are about 00237 by 00316 mm. to 00316 by 0,0473 mm.
in diameter.

The abnormal forms of the calthrops are very numerous; it may be reduced to tn-, di-,
or monactinose forms, the monactine or style frequently becoming spherically enlarged

(tylostyle) at the end from which the lost actine has disappeared; the diactinose or
rhabdus form is frequently swollen in the middle about the actinal origin; on the other
hand, additional actines may be abnormally present; there may be five-four in one plane
directed along two rectangular axes and the fifth at right angles to them,-or six, of which
five may lie in one plane.
These various forms resemble those of the plesiasters in
Thenect, but while the plesiasters chiefly afford instances of reduction, the modifications
of the calthrops are produced by increase as well as decrease in the number of actines.

Given a spicule liable to vary, and under the action of the tensions
existing in the sponge
actines will be suppressed or developed in accordance with the tensions, and thus similar
forms may be evolved from different starting points.
The "orthotrienes are most abundant at the upper margin of the sponge, where
they lie close together, with the cladi tangential to the surface, and the rhabdonie

descending at right angles to it into the interior, in the manner usual with trine
spicules.
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Sp1wictrelia, 0. Selimitit.

Spliincfrella, 0. Schmidt, Spong. Atlant. Gobiet., p. 65,1870.
Fulcanella, Sollas, Prelim. Account, Sci. Proc. Roy. 1)111)1. Soc., vol. v. p. 186, 1886.
TlleneithB ill which the pores are generally dispersed, but the oscules few and
highly
each
the
of
a
shallow
which
is
lined
a
cloaci.,
specialised,
large patent opening
by
coarsely
fenestrated membrane ; spicules as in Paiciilastra.

Sphznctrelia cribrftrci., Sollas.
Vukanella

(P1. X. figs. 13-20.)

Sollas, Prelim. Account, Sci. Proo. Roy. Dubi. Soc., vol. v. p. 186, 1886.

Sponge (P1. X. fig. l3ct) more or less ovate ; lower half (P1. X. fig. l4ct) embedded in
a specimen of Ualt/iropeilct geo(iiirles, Carter.
Upper half bearing one or more large
round oseules (P1. X. fig. 16), each surrounded by a marginal
fringe of long oxeate
spicules, the patent opening of a wide shallow cloaca, which is lined by a somewhat

Surface
coarsely fenestrateci membrane, covering the termination of the exeurrent canals.
Canals with thick collenchymatous walls.
hispid.
Flagellated chambers 004 mm. in
average diameter.

1. Oxea (P1. X. fig. 17), stout, fusiform, straight or
Spicules.-I. Megascleres.
curved, not sharply pointed; 3035 by 00671 mm.
2. Oxea, long, slender, cylindrical, sharply pointed, straight or curved; 7.5 nm and
over, by 00316 mm.
3. Orthotritvne (P1. X. fig. 18), rhabclome straight, sharply pointed, with the cladi
diverging chiefly outwards, scarcely at all forwards, usually bluntly pointed, or with the
ends rounded.
Rhabclome 10 by 00395 mm., cladi 0,25 by 003l6 mm.
4. Calth.rops, isoactinate with conical pointed actines, each
0636 by 0,08 mm.

from 0286 by 00395, to

5. Sirongyle, straight or curved, terminating abruptly in rounded ends (sausage
This form is confined to the margin of the cloaca.
shaped); 0357 by 0,0276 mm.
II. Microscieres.

6. Microxea, slender, fusiform, sharply pointed, straight or curved,
of very various dimensions, from 0011 mm. and
upwards in length.
7. Metaster (P1. X. fig. 20, the upper one of the two figures), very various in form,

sometimes reduced to the plesiaster type; spines often 0-0118 mm. long.
8. Spiraster (P1. X. fig. 20, the lower one of the two figures), a slender spire of
several turns, with slender
spirally arranged spines; O016 to 002 mm. in total length, a
single spine from 0,002 to 0004 mm. long.
Colour.-Brown.

Habitat.-St. lago, Porto Praya, Cape Verde Islands, August 1873; depth, 100 to
128 fathoms.
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Rernarks.-Several individuals of this species occur embedded in the specimen of
The largest, which bears three
Ualthropelia geoclilcies, Carter, described on page 110.
oscules, is 37 mm. long, 25 mm. broad, and 10 mm. high.
The oscules, usually oval,

measure about 9 by 6 mm., the depth of the surrounding fringe of oxeate spicules is
7 mm. and over.
The fringe is sometimes erect, but more often very obliquely inclined,
The margins
sloping over the oscule on one side, and away from it on the other.
of the oscule are produced over its base into a short tube, an extension of the cloaca.
The cribriform membrane of the cloaca is attached below to the margins of the
terminal apertures of the ex-current canals.
Along the line of attachment it is not

perforate, and this iinperforate tissue forms a kind of framework enclosing oval sieve-like
areas, which cover the ends of the excurrent canals.
The fenestra3 of the sieves vary from
O16 to 0,024 by 034 mm. in diameter.
The ectosorne is vaguely defined from the choanosoinc ; and sul)dermal cavities are not
present.
The mesoderm is a collenchyme of the ordinary type; it forms thick walls about the
chief canals, which are frequently constricted by vela, and so converted into a succession
of vesicles.

The flagellated chambers open by wide mouths into the ultimate excurrent.
canals which are not thickly lined by collcnchyme ; indeed, the
regions occupied by the
chambers are remarkably P°°" in this tissue, the chambers
lying closely contiguous, so
that the existence of the mesoderm between them is
scarcely apparent, and best indicated
by the metasters which accompany it.
to 0,036 by 0,051 mm.

The chambers measure from 0,032 by 0036 mm.

Skeleton.-The chief constituents are microxeas, which, from dimensions no
greater
than usual, increase to such a size that it is difficult to delimit them from the immature
megasclera.1 oxeas.
into a megasciere.

riahey thus present a striking instance of the passage of a microsclere
On the
They are very irregularly distributed, forming a loose felt..
whole, there is a tendency to take up a position
tangential to the walls of the canals.
The size of the spicule seems to depend to a
great extent on its position; it is checked
by meeting the opposition of a free surface-thus, when it lies parallel to the axis of a
canal it may attain a considerable length, but when it runs
transversely to two epithelial
surfaces facing each other, it will not exceed the distance between them in
length.
The spirasters are most abundant in the ectosome, beneath the outer
epithelium, but

they also occur beneath the epithelium of the main canals, where these are furthest
removed from the exterior.
The metasters are most abundant in the choanosorne, though
The oxeas are distributed quite
they are sparingly present beneath the outer epithelium.
irregularly within the sponge, only becoming radiate in direction close to the surface; as
The calthrops
already mentioned, around the oscule they project far beyond the surface.
are

irregularly distributed also, but the orthotrines lie radiately, their cladomes
The cc stusage "tangential to the surface, and the rhabdomes at right angles to it.
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to the hispidatiug spicules, in the walls of the cloacal
shaped strongyles lie transversely
The
tube.
It does not appear quite certain that they are proper to the sponge.
characters of the oscules clearly distinguish this sponge from Pcecillastra, and,

this, I substituted a new genus, Vulcanella, to receive it.
Subsequently I came
recog-nising
to recognise the similarity in the characters of its oscules and those of Sphinctrclla,

0. Schmidt; and as it was upon these very characters that Schmidt seized on founding
his genus, there can be but little doubt as to the identity of Vulcaneila and Sphincerella;

on the other hand, the species Sphinctrella cribrifera and SphinctreUa horrida appear
to differ considerably in form and general characters.
Sphinctrelia giacilis, n. sp. (P1. XLII. figs. 1, 2).

Oscules large, circular, surrounded by an erect fringe of long
Sponge, incrusting.
oxeas, closed by a thin membrane resembling a velum.
Pores (?).
1. Oxea, stout, fusiform, straight or curved, sometimes
Spicuies.-I. Megascleres.

irregularly bent, not sharply pointed; 38 by 01 mm.
2. Oxea, long, slender, cylindrical, sharply pointed, straight or curved; 5-6 and over
by 0,015 mm.
3.

Calt1irops, seldom quite isoactinate; actines conical, pointed, O83 by 0,064 mm.
II. Microseleres.
4. Microxea (P1. XLII. fig. 1), fusiform, slightly curved, sharply
pointed, surface raised into an irregular spiral ridge or a succession of annular ridges, for
the middle one-third or two-thirds of its length; 0,35 by 0,0115 mm.
5. Microxea, fusiform, slender, sharply pointed, smooth, curved, usually somewhat
suddenly bent in the middle, 014 by 0004 mm.
6. Spiraster (P1. XLII. fig. 2), small, slender, spire of two complete revolutions,
spines very small and slender, total length 0,015 mm.; of a single spine 0OO4 mm.
7. Metaster, small, axis short and straight, 0,004 mm. long; spines 0,012 mm. long.
Colour (?).-The sponge is overgrown by some species of Monaxonid, of a black colour,
which masks that of the Sphinctrella.
Habitat.-St. lago, Porto Praya, Cape Verde Island, August 1873; depth, 100 to
128 fathoms.
Reinarks.-This sponge occurs incrusting a specimen of Corallistes masoni; it measures
about 25 by 30, mm. in length and about 4 or 5 mm. in thickness; three oscules are

present, each from two to three millimetres in diameter, they closely resemble the oscules
of the preceding species, but the membrane lining the shallow cloaca presents a com
paratively large central aperture.
Possibly the sponge is not fully grown and additional
The annulated microxea bears a close resemblance to
apertures may appear with age.
that of Sphinctrella hor'rida, 0. Schmidt (vide p. 100), with which indeed the present
The presence of this spicule distinguishes the present species
species may prove identical.

THE VOYAGE OF H.M.S. CHALLENGER.

90

from Sphinctrella cribrfera.
A thin membrane forms the distal part of the cloacal tube,
and through this in a layer but one spicule thick the fringing oxeas (chiefly form No. 2)
The membrane is further supported by a thin felt of the annulated
proceed to the exterior.
microxeas, which are more abundant here than elsewhere.
In the choanosome the smooth
microxeas

chiefly contribute to the felt, though

the

annulated forms are

far

from

infrequent.
Sphinctrella ornatus, n. sp. (P1. XLII. figs. 3, 4).
Sponge., incrusting, oscules large, circular, surrounded with a fringe of long oxeas,
which lie prostrate over the oscule, completely, concealing it; pores (?); surface covered
with long prostrate oxeas.
Spicules.-I. Megascieres.
pointed, 32 by 008 mm.
2.

1. Oxea, stout, fusiform, usually

Oxect, long, slender, cylindrical, sharply pointed; 4,3 mm.
spicule is that which fringes the oscuJ.ar margin.

curved,

not sharply

by 0O15 mm.

This

3.

It is doubtful whether this spicuic is present; out of seven or eight
Calth.i'ops (?).
preparations only one or two instances were met with, and these may have been accident
ally introduced from specimens of Sphinctvellct grcwilL, which are preserved in the same
bottle.

II. Microscieres.

4. Microtriocl (P1. XLII. fig. 3), the three actines usually make
an angle of 1200 with each other, but occasionally two of them are
paired, as in the
Sometimes an additional actine is present, and
sagittal triradliate of the Calcispongie.

the spicule becomes a microcalthrops; more rarely an actine is suppressed and a diactinate
form results, which may be a microxea or not.
The most remarkable feature of this
spicule is the presence of a ridge-like thickening of the actines, giving to their marginal
outline a spined appearance.
The ridge winds round the actine spirally or forms a series
of transverse rings.
It is minutely spined on the summit.
In an average example the
spire made one complete revolution in a distance of 001 mm. measured along the length
of the actine, the diameter of the actine being 0O14 mm., and its total
length 016 mm.
In the smallest annulated triod the actines measured 006 mm., in the
largest 02 mm.
in length.
5. Microcalthrops, the actines are slender, roughened
by minute granules and sharply
pointed; occasionally a fifth actine is present; the actines measure OO6 mm. in length.
6, Spiraster (P1. XLII. fig. 4), the spire is concealed
by the spines, which are
long and numerous, total length O'0276 mm., of a single spine 00118 mm.

7. Metaster; this is a very variable spicule, usually of
an
comparatively large size;
amphiastral variety with only four spines at each end measured altogether 0'035 mm.
in length; the spines 0O16 mm.; in a
genuine metastral form with long slender spines,
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extremities, the axis measured only 0,004 mm. in length,
pointed or slightly tylote at the
the spines 002 mm.

Colour.-Greyish -white.
Habitat.-St. lago, Porto Praya, Cape Verde Islands, August 1873; depth 100 to

128 fathoms.
Remarks.-This sponge occurs incrusting another fragment of the same species of
Lithistid (Corallistes masoni) as that which furnished the preceding species of Splzinc
trella.
That three different species of the same genus should have been obtained at one

There can, however, be
time from the same locality may appear somewhat remarkable.
The last two species arc widely different from each other, not
little doubt about the fact.
withstanding the occurrence of an uiusua1 feature in the spicules of both, i.e., the annulation
which occurs in the case of the oxea of Sphinctrella gracilis and of the triod in Sphinctrella
orncttus.
In the latter species microxeas are absent or only rarely present as modifications

of the triods, which with the microcalthrops form the felted skeleton of the sponge; in
Sphinctrella gracilis, on the contrary, microcalthrops and microtriods do not occur,

The an.nulated
replaced by niicroxeas, which form the felted skeleton.
microtriods and microcalthrops of the species under description recall the annulate
but

are

microcalthrops figured by Carter as characteristic of the species Tisiphonia annulata,
Carter.' They are very similar both in size and general appearance, and it would seem
probable that Carter's species, which is from the Gulf of Mananr, may be assigned to the
Carter also calls attention to the resemblance of the annulated
genus Sphinctrella.
microcalthrops to certain fossil spicules from the Haldon greensand, described by him
under the name of Monilites haldonensis.
There exists no doubt a striking similarity

both in size and form between the fossil and the recent spicules, but in the absence of
associated spirasters it would be hazardous to do more than point this out.
The cloaca

does

not appear in Sphinctrella ornatus to be separated from the
excurrent canals by a special. membrane, or if so, the apertures in it are of so large a
diameter as to render it inconspicuous.

Genus 4.

c/ictracella,8 Sollas.

Theneidie with spicules like those of Pa?cillcfstra, but distinguished by the absence of
calthrops from the choanosome.
Aim. and Maq. Nat. 1114., set 5, vol. vi. p. 494, pl. v. fig. 28, 1880.
'!Ann. and May. Nat. 1114., ser. 4, vol. vii. p. 132, p1. ix. figs. 44, 45, 1871.
:1
X~,eve4, êoç ó, a pointed stake.
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charctcella asperct, Sollas (P1. XL. fig. 6).
Citaracella aspcra and Norrnania golialli, Sollas, Prelim. Account, Sci. Proc. Roy. Dubi. Soc.,
vol. v. pp. 186, 187, 1886.

Sponge (P1. XL. fig. 6), irregular in form, growing into irregular ridges, lobes, and
folds; the furrows between the ridges sometimes prolonged as tubes into the interior.
Oscules numerous, the freely open ends of large excurrent canals, situated on the sides
and summits of the ridges. Pores numerous, dispersed generally, or collected into circular
Surface rough, hispid with projecting oxeas and orthotriencs.
depressed areas.

1. Oxea, massive, fusiform, usually slightly curved, not
Spicules.-I. Megascleres.
sharply pointed; 2476 by 0073 mm.
2.

Orthotrinc (and c1ichotrine), a conical not sharply pointed rhabdome; cladi
simple or bifurcate, projecting outwards and more or less forwards; rhabdome 0-2 to 0-4
by 0-024 to 0047 mm.; cladi, when simple, 02 to 063 mm. long; when bifurcate,
protocladli O143, deuterocladi 0-27 mm. long.
II. Microscieres.
3. Microxea, fusiform, straight or curved, sharply pointed, smooth;
032 by 0-008 mm.

4. A?np/Iiaster, a short fusiform axis, with a whorl of four to six conical
sharply
and
a
the
direction
of
the
axis
at each end
pointed spines,
single spine continuing

0-0276 to 0-0434 mm. long; axis about 0-008 mm. long, spines from 0-0118 to 0-0237
mm. long.
5. Globules, about 0-048 to 016 mm. in diameter,
occasionally present.
or
Colour.-Greyish
yellowish-white.
Habitat.-Station

122, September 10, 1873;
350 fathoms; bottom, red mud.
Trawled.

lat.

90 5' S., long. 340 50' W.; depth,

Remarks.-Two fragments of this sponge were obtained, the
larger about 60 by 80
mm. in breadth and width, and about 25 mm. thick; when
complete it must have been
thicker as the under surface is broken.
The large oxeas lie irregularly scattered
through the sponge; but near the surface
many of them are disposed perpendicularly and project beyond it.
Horny matter is
sometimes found associated with them, as in Paicillastra.
The trines are confined to
the exterior and are not numerous there, they lie with the rhabdomes at
right angles to
the surface, the cladi directed towards it, and either extended beneath or outside it.
The microxeas are thickly dispersed in all directions through the tissues of the sponge,
forming a kind of felt; they exhibit a general tendency to lie tangentially to the walls of
the canals.

They are evidently the homologues of the microxeas of Ptxcillastra.
The amphiasters are not numerous, they occur beneath the epithelium of the canals,

and especially around the margins of the pores.
ôf Peecillastra.

They evidently represent the spirasters
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The ectosome is only distinguished from the choanosome by the absence of flagellated
chambers.
The mesoderm is a finely granular collenchyme, which in the immediate neighbour
hood of some of the larger canals becomes clear of granules, cavernous, and traversed

The flagellated chambers are eur)pylous, from 0,0276 to
by a few fusiform cells.
0031 by 0039 mm. in diameter.
The choanocytes are about OOO4 mm. broad at the
base, and 0006 mm. high, the fenestrated membrane in which their distal ends terminate

is more clearly marked than the outer wall of the chamber.
The pores vary from about OO6 to 016 mm. in diameter; the oscules are about 2 to
3 mm. in diameter.

The chief interest in this sponge lies in the rarity of its tetractinellid or trine
spicules, the trines of the surface are few and easily overlooked; so difficult, indeed, are
they to find that at first I was in some doubt as to whether the sponge really possessed

them, or belonged to the Tetractinellida at all; some fragments 8 mm. square and 4 mm.
thick yielded no trienes when boiled with nitric acid; and it was only by finding them

in position in the sponge that I arrived at certain conclusions.
They are best found
by examining the hispid surface with a powerful simple lens, or by slicing off a part
of the superficial layer of the sponge with a razor and examining it en face.
The sponge is evidently very nearly allied to Pcecillastrct; indeed, I feel by no means
sure that it differs sufficiently for generic distinction; further discoveries will determine
this.
By the disappearance of trhenes or calthrops from the interior, a certain resemblance

to Stryphnus is produced, which differs, however, by the presence of true asters, in
possessing a cortex, and in the substitution of a sarcenchymatous for a collenchymatous
mesoderm.

Genus 5. Triptolernus,1 n. gen.
Theneid

in which the characteristic megasciere is a mesotrine.
The microscleres
are similar to those of Normania, but the microxeas are of hair-like thinness and entirely
spined.
Triptolemus cladosus, ii. sp. (P1. XXXV. fig. 23).
Sam= quadripartita, MS., Carter.
Sponge.-Small, incrusting.

1. Oxea (?).
Spicitles.-I. Megascleres.
2. Mesotriwnc (P1. XXXV. fig. 23) tetracacladose.
Rhabdome with conical similar
actines, not sharply pointed; the length of the actines could not be exactly ascertained,
' By a singular omission, which I hasten to
supply, no one so far as I can ascertain has yet honoured Triptolemu
with a genus.
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it is probably not much over O06 mm.
Protocladus O052 by 0021 mm.; deutero
cladus 0036 mm. long; tritocladus 0O276 mm. long; tetracladus OO276 mm. long.
The dichotomy of the cladus is not confined to a single plane.
II. Microscieres.

3. Microxect, smooth, more or less fusiform; 0118 by 0,004 mm.

4. Microxea, trichose, covered with minute, erect spines; 00276 mm. long.
5. Spirater, minute; spines of hair-like fineness; 00118 mm. long.
Habitat.-Station 192, September 26, 1874; lat. 5° 49'15" S., long. 132° 14' 15" E.;

depth, 140 fathoms; bottom, blue mud.

Retnarks.-The mesotrines of this sponge occur isolated in the insoluble residue left
after treating with hydrochloric acid a fragment of limestone on which a species of

For further information regarding this sponge I am indebted to the
kindness of Mr. Carter, who presented me with two slides, labelled Sarnus quaciripartita.,
Lithistid is seated.

and bearing mounted fragments of sponge tissue containing the characteristic mesotrienes
of Triptolemus and the associated microscleres.
The spined microxeas form a loose felt
similar to that of Pcccillastra, the mesotrienes lie with the cladi on the whole parallel to
the surface of the sponge, and the actines directed at right angles to it.
Other spicules
occur with those of Triptolemus, notably a curious rhabdus or style, bent at the blunt

end at right angles like a trenail; this belongs to a sponge named by Carter Microciona
intexta, var.
This is interesting, because a precisely similar spicule occurs along with
the mesotrines of my slides, and it would hence appear probable that Carter's specimens,
the habitat of which is unknown, were obtained from near the same locality as those
brought home by the Challenger. The dimensions given for the mesotriene are taken
from the largest spicule I could find; in other instances different measurements were
obtained, the deuteroeladus being sometimes longer than the protocladus-in one instance it
measured 0055 mm., and the latter only 0,035 mm. The dichotomy is not always repeated
four times; in many instances the spicule is only tricladose, and it frequently happens
that two cladi may be tricladose and the third tetracacladose only on one side, i.e.,

tetracladi only appear at the ends of two of the tritocladli arising from the same deutero
cladus, the tritocladi of the other deuteroeladus not branching further.
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NOT IN THE CHALLENGER COLLECTION.

Titenea muricata., Bwk. (P1. VII. fig. 3).
i. Te/liea muricata, Bwk., MS.; Phil. Trans., p. 308, p1. xxv. fig. 18,1858.
Bwk., MS.; Phil. Trans., pp. 782, 793, 826, p1. xxxi. figs. 14, 15, 1862.
iii.
Bwk., MS.; Brit. Sponges, vol. i. pp. 25, 108, figs. 35, 304, 305, 1864.
iv. l'henea muricata, Gray, Proc. Zool. Soc. Lond., p. 541, 1867.
v. Tethea muricata, Bowerbank, Proc. Zool. Soc. Lond., p. 131, 1868.
vi. Ti8iphonia, ii. gen., W. Thomson, MS.; Phil. Trans., p. 712, 1869.
vii. Wyville-Thom.sonia Wailichil, K P. Wright, Quart. Journ. Micr. Sci., vol. x. P. 7, p1. ii.,
January 1870.
viii. Non Stelletta agaricfoini.s (W. Th.), 0. Schmidt, Spong. Atlant. Gebiet., p. 68, May 1870.
ix. Doruillia agaricforrni8, Kent, Monthly Micr. Journ., p. 293, p1. lxvi., December 1870
Kent, Ann. and Mag. Nat. Hist., ser. 4, vol. vii. p. 37, 1871.
x.
,,
,,
xi. Thenea Wallichii, Traquair, Monthly Micr. Journ., vol. iv. p. 293, 1871.
E. P. Wright, Zool. Rec., 1870 (1872).
,,
,,
Tethea muricata, Bwk., Proc. Zool. Soc. Lond., p. 115, p1. v. figs. 1-6, 1872.
xiv. Tethya agaricformi8, Kent, Ann. and Mug. Nat. Hist., ser. 4, vol. x. P. 209, 1872.
xv. Tiip1tonia agarieaormis, W. Thomson, The Depths of the Sea, pp. 74, 167, fig. 7, 1873.
xvi. 7 Stelletta echinodes, 0. Schmidt, Archiv f. mikrosk. Anat., vol. xiv., 1877.
xvii. Non Halyphysema echinoide.s, Haeckel, Jenaisehe Zeit.schr., vol. xi. p. 16, pl. ii., 1877.
xviii. Tethea muricata, Carter, Ann. and Mag. Nat. Hist., 8cr. 5, vol. ii. p. 174, 1878.
x--*x.
h
Wyville-Thonwonia agaricifoi-mis, Norman, Journ. Conch., vol. iL p. 13, 1879.
xx. Tisiphonia, Carter, Ann. and Mag. Nat. HisL, ser. 5, vol. vi. p. 140, 1880.
xxi. Tisiphonia agariciforrnis, 0. Schmidt, Spong. des Meeresbusens v. Mexico, p. 71, 1880.
xxii. Thenea Wallichii and Thenea muricata, Sollas, Ann. and Mag. Nat Hist., sor. 5, vol. ix.
pp. 427-452, p1. xvii., 1882.
xxiii. Thenea inuricata., Yosmaer, Niederland. Archiv f. Zool., Suppl. Bd. i. p. 5, p1. ii. figs. 1-21,
p1. iv. figs. 114, 115, 1882.
and Thenea Wallic/zii, Carter, Ann. and Mag. Nat. Hist., ser. 5, vol. xi.
xxiv.
p. 354-362, 1883.
and Clavellornoipha minima, n. gen. et sp.; Hansen, Norwegian North
xxv.
,,
,,
Atlant. Exped., p. 18, p1. v. figs. 2 and 6, and p1. vii. fig. 19, 1885.
Vosmaer, Sponges of the "Willem Barents" Exped., p. 4, 1885.
xxvi.
xxvii. Thenea Wallichii, Mareuzeller, Porifera, &c., from Jan Mayen, p. 6, 1886.
Characters.--These are fully given in my report on Norwegian sponges (xxii.);
additional details will be found in Vosmaer's memoirs (xxiii. and xxvi.).
The following

may be added :-Plesiasters not numerous; collenchy-me, excessively developed, granular
in the immediate neighbourhood of the flagellated chambers; flagellated chambers small,
about O035 mm. in diameter.
North Atlantic Ocean; lat. 58° 23'
Distribution.-Vigten Island, Norway (Bwk.).
Kors Fjord, Norway,
N., long. 48° 50' W.
depth, 1913 fathoms (E. P. Wright).
Arctic
Between Anticosti and Gaspé (Whiteaves).
depth, 200 to 3.00 fathoms (Norman).
Ocean, from lat. 71° 52' N., long. 19° 47'E.,-to lat. 72° 36'N., long. 25° 58' E., depth,
North Sea and Arctic Ocean; lat. 61° 15' N.,long.
87 to 185 fathoms (Vosrnaer).
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60 36' E., depth, 650 fathoms, 6°G C., clay bottom; hat. 700 36' N., long. 320 35' E.,
147 fathoms, 1°9 0., clay bottom; lat. 72° 57' N., long. 14° 32' E., depth, 447 fathoms,
0°"8 0., clay bottom; lat. 75° 12' N., long. 3° 2' E., depth, 1200 fathoms, - 1°6 C.,

bilocuhna clay; lat. 72° 53' N., long. 21° 51' E., depth, 223 fathoms, 1°5 C., clay
bottom (Hansen).
Jan Mayen, 191 to 216 fathoms (Marenzeller).
The species, so far
as known at present, ranges through the Arctic and North Atlantic Oceans, from about
lat. 75° to 50° N., and from long. 32° E. to 60° W., and from 78

to

1913 fathoms in

depth.
Remarks.-The history of this sponge, which is a veritable "Comedy of Errors," will
be found in the report (xxii.) cited above.
The claims of Thenea as the rightful
Soon after the
generic designation, therein advocated, are now generally recognised.
appearance of that report,-this is doubtless what is meant by Yosmaer's expression
"about the same time,"-Vosmaer independently adopted the genus Thenea; but while

I had consented to recognise two species, Thenea waliichii, Wright, and Thenea muricata,
Later writers (Carter, xxiv.;
Bwk., Vosmaer could only accept one, and that the latter.
Marenzeller, xxvii.) recognise two species; Carter after an examination of a
large number

of specimens.
The study of the material brought home by the Challenger, and a renewed
examination of Dr. Norman's specimens, which include several obtained
by Sir Wyville
Thomson in the "Porcupine" expedition, lead me to doubt the correctness of
my earlier
views; and I am now inclined to admit the
identity of T/tenect muricata, Bwk., and
T/ienea waliichii, Wright.
But which of these two specific names should be retained?

Bowerbank admits in the fullest manner the
insufficiency of his MS. descriptions, for
he states that Gray, in suggesting the genus Thenea, knew
nothing of the sponge on
"
which it was founded beyond illustrations of a
single connective spicule" (Bowerbank, v.).
As to this I have reason to believe that Bowerbank was in error.
Wright's (vii.) was

certainly the first clear and complete description of the sponge; and the identification
of Thenea rnuricatct with Thenea wallichii would not have been
possible but for
Bowerbank's subsequent publication in full of the characters of the former
(Bower
bank, xiii.).
This was in my mind when I wrote my
on
Thenea
wallichii, Wright,
paper
and had to choose a name for the
sponge of which I was then describing the anatomy.
It will be seen that material still remains for a
very pretty controversy on this

important question.
The reference to Stelletta eclainoides, 0. Sch.
(xvi.), as given by Vosmaer (xxiii.), must
I think be erroneous; at all events I am unable to
verify it.
Vosmaer

definitely assigns Halyphysema echinoides, Haeckel (xvii.), to Thenec
nuricata, Bwk.
That there is a general resemblance between the former and young
examples of the latter cannot be doubted, it has been noticed and commented on by
Haeckel himself; but the
similarity extends no further, for the asters of Halyphysema
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echinoides are those of a Geodinid; and if proper to the organism, they prove that it is a.
I have seen many young Geoclias, but never one quite like this;
young Geodine sponge.

there is, however, just so much resemblance as would lead me to conjecture that Haeckel's
figure (pI. ii. fig. 128, loc. cit.) is a bold but unsuccessful attempt to restore a badly
prepared section, were it not that with the figure before my eyes I can scarcely conceive

this possible.
In my paper on Thenea wallichii, I was not able to say precisely whether the
flagel
lated chambers of that sponge are eurypylous or aphodal.
This is remarked upon by
Vosmaer (loc. cit., xxvi. p. 5, Sep. copy). Considering that Vosmaer,
writing subsequently,
contributes nothing further to our knowledge of the canal system, beyond the
suggestion
-which I need not characterise-that the sponge appears to be too full of holes to afford

room for flagellated chambers (I), his comments on the intelligibility of
my descriptions
and the finish of my drawings seem.somewhat uncalled for.
The illustrations represent
in faithful outline-they are camera lucida
tracings-just what I could see in the
sponge and no more; my sections were not perfect enough to enable me to state
positively whether the

chambers were

each

provided with an aphodus, or whether
they opened several together into a common canal; but I observed the wide mouths
by which the communication is effected, and with my present knowledge should have
inferred their curypylous character.
At that time I was less familiar with flagellated
chambers, but even now, with vastly better prepared slices, I cannot state as a
matter of positive observation the exact manner of their communication with the
excurrent canals; I infer that they are eurypylous from
analogy with Thenea wyvilli,
but taking into account the excessive development of
collenchynie, I should not be
A section through the ectosome and part
greatly surprised to learn that I am mistaken.
of the choanosome of Thenea muricata is shown in P1. VII.
fig. 3.
Thenea intermeclia, n. sp. (P1. VII. fig. 4).
T/ienea muricata, Bwk. (par8), Vosmaer, Sporig. "Wfflein Barents" Exped., p. 5, 1885.
Sponge.-Similar in general characters and composition of the skeleton to Thenea
muricata; distinguished by larger
flagellated chambers, obviously eurypy]ous, and by
comparative deficiency of collenchyme.
I-lab itat.-Medjterraneau.
Jjniarks.-As the distinction of Thenea schrnidtii depends on our knowledge of
the specific characters of Thenea muricata, I
prepared fresh slices of Norwegian examples
of this sponge, and of specimens from the Mediterranean, which Vosmaer has identified
If the characters of the soft
with it.
parts have that value in classification which I have
assigned to them-and this can only be determined after an examination of a large
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number of specimens-then the Mediterranean and Arctic species of Thenea are distinct.
In the latter the canals are reduced to vesicles by very thick walls of collenchyme
(P1. VII. fig. 3), in the former only some of the canals are provided with collenchy
matous walls, and the chambers open into wide spaces, the sinuses of folds which in some
The part of the section
cases have scarcely yet been converted into tubular canals.
chosen for illustration (P1. VII. fig. 4) shows more abundant collenchyme than occurs
elsewhere in the same slice.
The flagellated chambers vary from about 0036 by 0.044
mm. to O04 by 0,06 mm. in diameter.

In the slices of the Mediterranean specimens
a thick layer of spirasters, three or four deep, characterises the outer layer of the ectosome;
in Thenea rnurica.ta this is not present.

Pcecillastra compressa Bowerbank).
Ecionernc compressa, Bowerbank, Mon. Brit.
figs. 1-12,1874.
Norinania cra8sa, Bowerbank, Brit. Assoc.
p. 258, p1. lxxxi. figs.
flymeniacidon placentula, Bowerbank, Mon.

Spong., vol. ii. p. 55, 1866;

vol.iii. p. 19, p1. Lx.

Rep., p. 328, 1868; Mon. Brit. Spong., vol. iii.
1-12, 1874; vol. iv. p. 29, 1882.
Brit. Spong., vol. iii. pp. 189, 353, p1. lxxii., 1874.

Sponge.-Irregularly plate-shaped or cup-like; oscules conspicuous, the patent ends
of excurrent canals, irregularly distributed over one face of the
sponge, pores evenly
dispersed over the other.
Skeleton as in Pwcillastra schulzii.

1. Oxea, fusiform, 16 to 19 by 003 to 0045 mm.
Spicules.-I. Megaseleres.
2. Orthotriene, cladi varying from about 017 to 032 mm. by 025 mm.; one or two
cladi frequently suppressed.
This spicule passes into a calthrops in the interior of the
sponge.
II. Microscieres.
0,028 mm. long.

3. Microxea, O14 to 02 mm. long.
5. Spiraster, 002 mm. long.

4. Pies-laster, a single actine

Colour.-Light grey.
Habitat.-Shetland, 110 fathoms; west of Scotland and Hebrides; Queen Charlotte
Islands, North America..
Remarks.-Type specimens of Bowerbank's three species were kindly lent me by Dr.
Norman, and, after a careful comparison, I can find no difference between them.
Mr.
Carter's assertion of their identity must therefore be
At first I thought I had
accepted.

discovered a difference in the oscules, but closer examination shows that they have the
same characters in all-those, namely, so well
portrayed in Bowerbank's figure of .Nor
mania crassa.
Since the specific name "compressa" has priority, we have no choice but
to adopt it,
though it is not very applicable as a descriptive term to all the individuals!
of the species .The additional
locality (Queen Charlotte Islands) rests upon my deter-
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mination of a specimen sent me by Mi:. Whiteaves, along with other sponges which lie
obtained there.
After a critical comparison of this with Bowerbank's types, I can dis
The spicules agree remarkably well in dimen
tinguish no difference of specific value.
sions, the only difference in this respect being the presence in the American specimen of
some very slender forms of oxea, 25 by O016 mm. in length and breadth, which are

absent in the British forms.

The occurrence of the same species in such widely separated
localities is explicable on the supposition that its distribution is Arctic-an idea which is
supported by the fact that it has not been dredged south of latitude 57° N., other species

It probably belongs to the northern group in
replacing it as we proceed southwards.
which Thenca muricatct and Oraniella cranium are included.
Pcecillastra sccthra (0. Schmidt).
Stellefta scabra, 0. Sch., Spong. Adriat. Meeres, Suppi., iii. p. 19, pl. iv. fig. 3, 1868.

Sponge.-A flat cake-like mass, about 20 mm. thick, and as large as a hand; ecto
some but slightly developed; canals large and open.
1. Oxea, fusiform, 0887 mm. long.
2. Ort/eotricvne,
Spicules.-I. Megascieres.
rhabdome 01775 mm., cladi 005 mm. long.
II. Microscieres.
3. Microxea, with an irregular nodose or roughened surface, 0127
mm. long.
4. Spiraster, 00316 mm. long.
Habitat.-Coast of Algiers.

Rcrnarks.-The dimensions of the spicules were obtained by measurements made
I did not succeed in finding any
from a type-slide in the British Museum collection.
true asters, and as the general facies of the spicules is more that of Recillastra than
Stelletta, I with some hesitation refer the sponge to the former genus; it may possibly
be more nearly allied to Characella.
The megascieral oxea is remarkably small, and if
the spicules on Schmidt's slide fairly represent those of the sponge, it may be considered
as affording a good specific character.
.Pcecillastra arnygdaloides (Carter).

Pachastrella arnygdaloides, Carter, Ann. and Mag. Nat. Hist., ser. 4, vol. xviii. p. 406, p1 xiv.
fig. 22, 1876.

Sponge. -A rounded mass, sessilé; surface even, rough; oscule, the patent opening
Size, 25 mm. long
of a shallow cloaca; pores in the interstices among the microxea.
by 15 mm. broad and 105 mm. high.
1. Oxea, fusiform, sharply pointed, 1 *62 by 0014 mm.
Spiculcs.-I. Megascleres.
2. Triod, actines 01 by 006 mm.
The rudiment of a fourth actine is represented by
a short axial fibre, and is sometimes developed into a short strongylate cylindrical
process.
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3. Microxea, 0115 mm. lohg; a smaller, centrally-thickened variety
4. Spiraster, passing into a metaster, 0-0316 mm. long.
of this is also present.
II. Microscieres.

Colour.-Yellowish-white.

Habitat.-Atlantic Ocean, near Cape St. Vincent; depth, 292 fathoms.
Remarks.-Carter calls attention to the resemblance of the spicules of this sponge
to those of Sphinctrella hôrrida, 0. Schmidt ; this suggested to me its relationship to
Fcecillctstra, and, after carefully considering Carter's description, I think it highly pro

bable that it belongs to this genus. The triod appears to represent the
orthotriene, the rhabdome of which has been suppressed.

cladome of an

Sphinct'rella horrida, 0. Schmidt.

Sp/Linctrella lzorrida, 0. Schmidt, Spong. Atlant. Gebiet., p. 65, pl. vi. figs. 6-7,1870.

Sponge.-A vertical plate, 2 to 3 cm. thick, with rounded edges; surface rough;
oscules, the patent openings of oval elongated cloacas, fringed by a palisade of long
spicules; cloacas lined by a fenestrated membrane.

1. Oxea, 50 by 0142 mm.
2. Tril!3ne, triradiate and
Spicules.-I. Megascieres.
quadriradiate; a single actine 1,06 by 0106 mm.
II. Microscieres.
3. Microxea, with an irregularly swollen surface, O5 mm. long,
and with a smooth surface, 018 mm. long.
4. Spiraster, 0022 mm. long.
Colour.-Ectosome blackish, choanosome colourless.

Habitat.-Florida; depth, 111 to 228 fathoms.
Sphinct'rella annulata (Carter).
Tisp1zonia annulata, Carter, Ann. and Mag. Nat. Hiet., ser. 5, vol. Vi. p. 140, pL v. fig. 28, 1880.
Sponge.-Massive, 2q12 mm. in diameter, attached.
1. Oxea, fusiform, 0,885 by 002 mm.
2. (Jalthrops,
Spiculcs.-L Megaseleres.
actines annulated by transverse, minutely spined, rounded ridges, each actine 024 by
002 mm.

II. Microsciere.
Colour.-White.

3. Spiraster, 00127 mm. long.

Habitat.-Gulf of Manaar.
Remarks.-Carter, in recognising the position of this species as one of the Theneidie,
compares the calthrops (2) with the calthrops-like triene of No7lnania crassa (Pcecillastra

But since, as he states, the microxea characteristic of Pcecillastra is absent,
compressa).
it cannot be assigned to this genus.
Still less can it be assigned to Thenea (Tisiphonia).
The calthrops from its close resemblance to that which occurs in Sphinctrellc ornata
suggests the reference to Sphiiwtrella, to which genus I provisionally assign it.
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C'/iaracella stellettocles (Carter).
Paclia8trella stellettode8, Carter, Ann. and Mag. Nat. Hist., ser. 5, vol. xv. p. 403, p1. xiv. fig.
14, 1885.
Sponge.-Form (?).
Spicules.-I. Megascieres.

1. Oxea, 42 mm. long.

2.

Galthrops, actines 1,15 mm.

long.
II. Microscieres.

3. Microxea, minutely spined, 0127 mm. long.
4. 5pira8ter or
The oxeas radiate in bundles from a common centre outwards, the
Amphiaster.
calthrops
lies in the ectosome, with three actines facial, and the fourth, which is shorter than the
others, directed inwards.
Habitat.-Japan, off Misaki, at the entrance to the Bay of Tokio.
Remarks.-The arrangement of the calthrops of this sponge appears to ally it with
C'haraceila; the radial distribution of the oxcas is not met with in Characella aspera;

whether it occurs in Characelia agassizi or not I am uncertain.

Characella agassizi, n. sp.
Pacha8lrella connecten8, var., 0. Schmidt, Spong. Meerb. Mexico, p. 68, 1880.
Sponge.-" A large plate-like fragment" (0. Sch.).
1. Oxea, stout, fusiform,
Spicules.-I. Megascieres.

slightly curved, somewhat
Ort/iotrine, rhabdome and cladi of about the same

anisoactinate, 32 by 0,11 mm.
2.
size, conical, oxeate, from 05 to 0125 mm. in length.
II. Microscleres.
3. Microxea, slender, smooth, curved, rarely centrotylote, from
0225 to 055 by 0005 mm.
4. Amphiaster, axis fusiform, produced into a slender

spine beyond each terminal whorl of spines, more or fewer of the spines frequently
reduced to mere tubercles, but usually long and slender; axis 0004 mm.
long, spines
0,018 mm.; total length of the spicule 0035 mm.
Habitat.-Grenada, 164 fathoms.

Remarks. -Schmidt gives no information by which this sponge can be identified,
and at first I placed it by itself as of unknown genus and species; subsequently, owing

to the kindness of Professor Perrier, I had an
opportunity of examining a fragment of
the original specimen; it has the same general appearance as the sponge which Carter
described as Pachastrella amygdaloides (vide Pcecillastrct amygclaloides, p. 99), but
since trines are entirely absent from the choanosomo it must be referred to Characella;
in the general character of its spicules it approaches Characelict aspera, Sollas.
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Triptolernus intextus (Carter).
Pachastrella intexta, Carter, Ann. and Mag. Nat. Hist., ser. 4, vol. xviii. p. 409, pl. xv. fig. 41,
1876.
Sarnns (7) intextus, Carter, Ann. and Mag. Nat. list., ser. 5, vol. vi. p. 60, 1880.
Sponge. -Incrusting on a fragment of corallistes bowerbankii, Johust.
1. Oxea comparatively long (dimensions
Spicules.-I. Megascieres.

not

ascer

2. Mesotriwne., aetines conical, pointed; eladi dichocladose or trichocladose;
O186 mm. "in total diameter" (Carter).
tained).

II. Microscieres.

3. Microxea bearing blunt spines of different lengths, 0021 mm.

4. 4mphiaster, 001 mm. long.
Distribution.-Station 25 of the "Porcupine" Expedition; a few miles north of Cape
St. Vincent; depth, 374 fathoms.

long.

T'riptolemus pa 'ctsiticus (Carter).
Pachastrella parasitica, Carter, Ann. and Mag. Nat. I-list., ser. 4, vol. xviii. p. 410, pl. xvi. fig.
50, 1876.
Samus para8itirns, Carter, Ann. and Mag. Nat. Hist., ser. 5, vol. vi. p. 60, 1880.
Sponge.-Incrusting (found on a specimen of Polytrema utriculare).
1. Oxea, O38 by 0016 mm.
2. Mesotriwne, rhabdome
Spicule&-I. Megascieres.
with conical pointed actines, actines thrice bifurcate, protocladus OO6 mm. long; deutero

and trito-cladi having together about the same length as the protocladus.
II. Microscieres.
3. Microxea, slightly undulating, thickly beset with minute spines,
O024 mm. long.
4. Arnpltia.ster, OO12 mm. long.
Habitat.-Unknown.

Observation.-The dimensions of the spicules were obtained by direct measurement of
Carter's figures, which are drawn to scale.

Genus 6. Stceba,1 n. gen.
Theneitho in which the skeleton consists of dichotrienes, and spined microxeas like
those of Triptolemus.
Stceba simplex (Carter).
Samus simplex, Carter, Ann. and Mag. Nat. Hist., ser. 5, vol. vi. p. 60, p1. v. fig. 26, 1880.
Sponge.-Excavating.
Spicules.-I. Megaselere.

1. Dichot'riwne, rhabdome 0-21 by 0,042 mm.
uioi, Jj, a stuffing, filling up.
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2. Microxea, rod-like, covered with numerous small spines, 0-0127

mm. in length.
Habitat.-Gulf of Manaar.

Genus 7. Nethea,1 n. gen.
Theneithe, resembling Pccillastra in the characters of the spicules, but distinguished
rhabdomes.
by peculiar dichotrines, with scarcely developed
Nethea nana (Carter).

Titip1tonia nana, Carter, Ann. and Mug. Nat. lUst., sor. 5, vol. vi. p. 138, p1. vii. fig. 43, 1880.

Sponge.-Lamelliform, thin, incrusting or burrowing; surface even.
1. Oxea, fusiform, curved, 038 by
Spicules.-I. Megascieres.

Dichotritenc, rhabdome reduced, represented only by a short, conical,
OO85 by 0,042 mm.; chord of cladome 01 mm.

mm.

2.

blunt process,

4.
centrotylote, 0056 mm. long.
? Spiraster (a stellate, with a tendency to assume a spinispirulate form, Carter), 00125
mm. long.
If.

Microscieres.

3.

0,014

Microxea,

fusiform

Colour.-White.

Habitat.-Gulf of Manaar.

Genus 8. Placinastrella, F. E. Schuize.

-

The megascieres are calthrops, triods and oxeas; the calthrops when occurring near
The microseleres
the surface is orientated like a trine, which it then much resembles.
are of two orders of size, a larger consisting of tn- and cli-actinose asters, and a smaller,
chiefly confined to the cctosome, and consisting of tetra-, tn- and di-actinose asters.
Placina.strella copiosa, F. E. Schulze.
Plalcina8treUa copiosa, F. E. Schulze, Zeitsohr. f. wise. Zool., lid. xxxv. pp. 434, 449, 1880.
Sponge.-Small, a segment of a sphere seated on a flat base, bearing near the summit
a single oscular tube.
Ectosome excavated by subdermal cavities, and traversed by
numerous minute asters and. microxeas, the latter near the surface being directed at right
angles to it, and thus minutely hispidating it.
1. Calthrops with four equal actines in. the choanosome,
Spicules.-I. Megascieres.
2. This passes into
near the surface, trine-1ike, the longest actine O142 mm. long.
triods and oxeas.
1 The name Hethea in an anagram of Thenea, itself a fortuitous combination of letters.
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II. Microscieres.

3. Large oxya.stcrs with three or two actines.
with four, three, or two actines.
Colour.-Clear yellowish.
Habitat. -Naples.

4. Small oxyasters

Size, 20 mm. in basal diameter, 5 mm. high.

Family II.

PAOHASTRELLIDZE.

Streptastrosa in which the chief megascieres are calthrops;
The microscieres may be spirasters, spherasters, or microrabds.

trines being absent.

The choanosomal mesoderm is sarcenchymatous, and the chamber system aphodal.

Genus 1.
Pachastre11id

Pachastrella, 0. Schmidt.

in which the megascieres are caitlirops and oxcas; the microscieres

spirasters and microstrongyles.

Pacha.strella abyssi, 0. Schmidt (P1. XT.; P1. X. fig. 15).
Pachastrella abys.ii, 0. Schmidt, Spong. Atlant. Gebiet., p. 64, p1. Vi. fig. 4,1870; Spong.
Meerb. Mexico, p. 68, 1880.
Carter, Ann. and Mag. Nat. hat., ser. 4, vol. xviii. pp. 405, 407, 410; 1876.
Sponge (P1. XI. fig. 1).-Massive, free, an irregular, horizontally extending, plate
like mass, irregularly thickened, with rounded edges; osculiferous surface soiuewhat
depressed below the general margin, incrusted with foreign matter; poriferous surface
irregularly convex, free from incrusting material; oscules small, numerous, simple,
opening at the level of the surface, not sphinctrate; confined to one side of the plate;
pores simple, confined to the side of the plate opposite to that bearing the oscules.
The excurrent canals, which are wider than the oscules, descend perpendicularly into
the sponge, and repeatedly branching in their course, extend up to the
poriferous surface;
The incurrent canals are
nearly as far as which they are traceable by the unaided eye.
smaller, more numerous, and not traceable without the aid of a lens.

The ectosome is from 10 to 1.5 mm. thick, and consists of collenchyma, including
The choanosomal mesoderm is a sarcenchyme approaching a
abundant granule-clusters.
granular collenchyma.
The flagellated chambers are somewhat large, about 0O355 mm. wide, and 00237
mm. long; both the apopyle and prosopyle are usually wide, often 00158 mm. in
diameter.
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1. Oxea (P1. XI. fig. 2), slender, cylindrical, sharply
Spicuies.-I. Megascieres.
pointed, curved or undulating, 254 by 0016 mm.
2. C'althrops (P1. XI. figs. 3, 4); actines conical, sharply pointed, usually simple,
occasionally dichotomous, sometimes irregularly branched, bent and tubercular (P1. XI.
figs. 15-19); a single actine, 0796 by 0,0636 mm.

microxca, slender,
Gentrotylote
sharply
pointed, surface
These spicules are precisely similar to the corresponding
roughened, 0O83 mm. long.
ones of Pcillastra; they occur sparingly and locally, and may possibly have been derived
II. Microscieres.

3.

from a species of Pcecillastra (Pciilastra incrustans) which incrusts
surface.

the

poriferous

4. Microstrongyle (P1. XI. figs. 11-13), of variable form, sometimes prolately ellip
soidal, sometimes cylindrical, with rounded ends, and sometimes centrotylote, then navicula
like in outline, surface usually smooth, sometimes roughened; from 0014 by 00046 mm.
to 001 by 00052 mm.
This spicule has probably been derived from a diactinose oxyaster.

5. Spircester (P1. XI. figs. 9, 10), of variable character, sometimes a true spiraster,
more often a metaster or amphiaster; axis or spire slender, spines numerous, very slender;
O0118 to 0,0158 mm. long; a single spine may attain a length of 0O06 mm.
Gob ur.-Cream-yellow.
Habitat.-Station 135c, Tristan da Cunha, October 17, 1873 ; lat.

370 25' 30" S.,

long. 12 28' 30" W.; depth, 110 fathoms; bottom, hard ground, shells and gravel.
Florida, 228 fathoms (0. Schmidt, loc. cit., . 64), and various places in the Gulf of
Mexico (0. Schmidt, loc. cit., p" 68).
Near Cape St. Vincent, 292 fathoms, "Porcupine"
Expedition, Station 24 (Carter, loc. cit., p. 407).

Remarks.-Two specimens of this sponge were obtained; one is entire, the other
subdivided into six pieces and not quite complete.
The perfect specimen is that repre
sented in the plate.
It is 78 mm. wide, 150 mm. long, and 25 mm. in average thickness.
The pieces of the other specimen when put together form a mass 200 by 150 mm. in
length and breadth, aw4 90 mm. in maximum thickness.
The oscular surface in both specimens is incrusted by blue sand and various attached
The oscules are about 1 to 1,5 mm. in diameter. The
foreign bodies and organisms.

poriferous surface, otherwise bare, is overgrown over a considerable area by a species of
Pc2cillastra (Pcillastra incrustans), the canals of which, passing vertically through its
plate-like growth, terminate immediately over the poriferous ends of the incurrent canals
of the Pachastrella (P1. X. fig. 15). The ectosome consists of collenchyma which is crowded
with oval, not very deeply stained, cells, from 0,016 to 002 mm. in diameter; they

consist of spherical granules, about 0004 mm. in diameter, which lie close together, con
Each granule-cell lies in a distinct cavity in the
cealing the nucleus if it be present.
iollenchyme, which consists of a clear, colourless matrix and not very easily discerned
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This tissue extends from the ectosome inwards, forming a wall to the
collencytes.
Near the free surface of the canal walls or of the.
larger incurrent and excurrent canals.

ectosome the granule-cells are crowded closely together in cavities only just large enough
for them; but further inwards they are separated by wider intervals, and the cavities in
which they lie are sometimes several times the diameter of the cells themselves both in
The walls of these cavities are usually very thin, mere
length and width (P1. XI. fig. 27).
immeasurable films, in which, however, collencytes can be discerned under favourable
The granule-cells in some parts of the tissue lose their granules, and are
reduced to a finely granular protoplasm, in which a nucleus and nucleolus are to be seen
conditions.

In some cases these cells take a far fainter stain than usual, while the
(P1. XI. fig. 26).
surrounding matrix becomes stained, so that, instead of appearing as darkly coloured
cells on a colourless ground, they are seen as pale cells on a darker ground (P1. XI.
fig. 25).
The mesoderm of the choanosome does not take a very deep stain; more gelatinous
matrix appears to be present than is usual in sarcenchyme, and it might perhaps be
more properly termed a highly granular colleuchyme.
The Skeleton.-The oxeate rhabdi are collected together into bundles which run more

or less parallel to the sides of the larger canals, and at right angles to the external
surface of the sponge; the tissue surrounding them is not modified to form a spicular
tract.

The calthrops appear, for the most part, to be scattered through the sponge
without any arrangement, they are densely crowded together, their actines crossing each
other in all directions.
Near the exterior of the sponge, however, two or three of the

actines tend to lie tangentially with the surface, and a similar disposition is to be observed
in those calthrops which lie adjacent to the wails of the canals.
Near the bundles of
oxeas also the calthrops show a tendency to definite arrangement, three of the actiucs
extending more or less at right angles to the course of the bundles, and the fourth
parallel to it; in this case the cidthrops is orientated in the same manner as a tritene
would be in a corresponding position.
The microstrongyles form a dense layer
immediately beneati the outer epithelium
(P1. XI. fig. 25), and occur in a single layer beneath the epithelium of the canal walls,

The
they are also irregularly scattered throughout the tissues of the sponge generally.
spirasters appear to be restricted to a position immediately beneath the lining epithelium
of the canals, occurring in conjunction with the microstrongyles, or occasionally by them
selves, in the latter case usually only in the vela of the canals, or in the smaller canals
of the choanosome.
In the earliest observed stage of the calthrops (P1. XI. fig. 4) its actines are traversed
by disproportionately large axial fibres, which are probably continued into the substance
are
of the surrounding scleroblast, since in nitric acid
preparations the axial canals
freely open at the extremities of the actines.
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the form of the calthrops are not uncommon (P1. XI. figs. 15-23);
Irregularities in
the actines may branch, often more or less irregularly, the branches becoming crooked
and tubercular towards their termination (P1. XI. figs. 17-19), and then suggesting a
resemblance to the tetracrepid desma of the Lithistida; in other cases the actines may be

reduced (P1. XI. figs. 21-23) to three or even two in number.
The canals of the sponge are crossed by velar diaphragms, and the aphodal canals of
the flagellated chambers (P1. XI. figs. 28-31) are frequently alternately constricted and
enlarged as though by minute vela.
Genus 2.

Gaithropella, n. gen.

Pachastrelliche with only one form of microsciere, which is a euaster.
Caitliropella

impiex, n. sp. (P1. X. figs. 13, 14, and 21-29).

Sponge (Pr. X. figs. 13, 14).-Massive, irregularly ridge-like, with a flattened base
Surface smooth, raised in places into small rounded tubercles, each
and rounded sides.

with a crater-like depression at the summit, from 015 to 05 mm. in diameter, and a
Oscules and pores similar, the central perforation of the
centrally perforated floor.
tubercles leading into comparatively large, underlying cavities, from which numerous
canals descend into the choanosome.

1. Calthrops of the first order (P1. X. figs. 21-27);
Spicules.-l. Megascieres.
actines conical, smooth, simple, oxeate, tornote, or strongylate, 0,8 by 009 mm.
The actines are frequently reduced to three in number, sometimes to one, occasionally

they are more numerous than four; a tendency to a tubercular growth sometimes
2. Calthrops of the second order, similar to the foregoing, but
occurs (P1. X. fig. 27).
smaller, actines 015 by 0,02 mm.
II. Microscieres.

3.

(P1. X. fig. 28), centruxn Comparatively large;
actines numerous, reduced to rounded tubercles, 0 *0237 mm. in diameter. A smaller
Spliera.ster

0012 mm. in diameter, bearing fewer tubercles, is present beneath the outer
In the young state the actines are slender, conical, and oxeate (P1. X.
epithelium.

form,

fig. 29).
Colour.-Opaque-cream, or ochreous-white.
Habitat.-St. lago, Porto Praya.
Re?narks.-This sponge, which is not
quite complete, measures in its present state
90 mm. in length, it is 45 mm. broad at the base, and 38 mm. high.
The ectosome consists of coil
enchyme containing numerous, deeply-stained, granule
cells, about 0016 to 002 mm. in diameter, and elongated, fusiform cells, which are
disposed tangentially, and render it fibrous..

Its thickness is variable, in places as much
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Beneath the outer epithelium is a layer of spherasters, chiefly of the smaller
size already described, though the larger forms are freely mingled with them.
The choanosomal mesoderm is a darkly staining sarcenchyma; numerous granule
as 02 mm.

cells are scattered through it.
The canals are traversed by numerous velar diaphragms, the central aperture of which
is surrounded by concentrically arranged myocytes; while fusiform collencytes radiate

The flagellated chambers measure about 002 mm. in breadth
The apopyle is usually wide, 0,0118 mm. in diameter.
The sponge is very nearly related to Galthropelia (Pachastreila) geociiicies, Carter,
which differs from it in the character of the calthrops; in the latter species these
inwards from the margin.
and O'016 mm. in length.

are provided with dichocladose actines.

SUPPLEMENTAL ACCOUNT OF ALL OTHER KNOWN SPECIES OF PACHASTRELLID.E
NOT IN THE CHALLENGER COLLECTION.

Genus Dercitus, Gray.
Dorcitus, Gray, Proc. Zool. Soc. Lond., p. 542, 1867.
Pacliastreila, 0. Schmidt, Spong. Atlant. Gebiet., p. 76, 1870.
Battersbyia,Bowerbank,Mon.Brit.Spong.,vol.iii.p.347,1874.
Pachastrellid

in which the microscleres are spined microrabd.s and toxas.

Dercitus bucklandi (Bowerbank).
Ifalina bucidandi, Bowerbank, List Brit. Marine Invert. (Brit. Assoc.), p. 70, 1861.
Hymeniacidon bucklandi, Bowerbank, Mon. Brit. Spong., vol. ii. p. 226, 1866; voL iii.,pl.
xxxviii. figs. 9-12, 1874.
Dercitu8 bucklandi, Gray, Proc. Zool. Soc. Lonci., p. 542, 1867.
Paclrnstrella bucklandi, 0. Schmidt, Spong. Atlant. Gebiet., p. 76, 1870.
Dercitus niger, Carter, Ann. and Mag. Nat. Hist., ser. 4, vol. vii. p. 13, pl. iv. figs. 1-6, 1871.
Battersbyia buciclandi, Bowerbank, Mon. Brit. Spong., vol. iii. p. 346, pL xcii. fig. 8, 1874.
Dercitu8 bucidandi, Norman, Mon. Brit. Spong., vol. iv. p. 93, 1882.
Sponge.-Massive, sessile.
Pores inconspicuous.
Spicules.-1. Megaselere.
0'32 by 0,045 mm.
II. Microscieres.

2.

Surface minutely hispid, even.
1.

Calthrops, actines

Toxa, 009 by 0003 mm.

simple,

Oscules simple, dispersed.
conical,

smooth,

oxeate,

3. Spinose microrabd, O0276 by

0008 mm., including the spines.
Colour.-When alive dark purple externally, light brown within.
to50mm,longby25mm.broad,and25mm.thick.

Size various, up
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Habitat.-Torquay ; Guernsey, at extreme low
Salterton, Devon (Carter); WTestport Bay (Norman).

water

(Boverbank) ;
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Budleigh,

Remarks.-The ectosome is not more than O5 mm. thick; in dried specimens I saw
no appearance of fibrous tissue in it, it seems to consist of collenchyme, crowded with

The spi nose mierorabds are, when young,
calthrops and pigmented granule-cells.
frequently even up to a length of OO2 mm., smooth centrotylote microxeas, obviously
diactinose asters.

When sparsely spined they call to mind the microxeas of Ecionema.
bacillfei'a, Carter.
They are generally scattered through the sponge, and form a thin
The presence of the. toxa is somewhat surprising,
layer beneath the outer epithelium.
and Schmidt remarks that such spicules, characteristic as they are of the Desmacidinc
series, have, without any doubt, been merely accidentally introduced into the preparation

This, however, is certainly not the case; the toxas are as much parts
(loc. cit., supra).
of the sponge as any of the other spicuies.
It is not probable that any of the Pacha
have points of contact with the Desmacidina., and one would naturally look to
stre1lid
ancestral forms such as Pcecillastrct or Pachastrella for the homologue of this spicule.
The microrabds can very well be explained as representing the microstroiigyles of the
latter or the microxea.s of the former; but the toxas, judging from analogy, are more
The only spiral form in either
likely to be traceable to a spiral than to an actinal form.
Pcecillastra or Pachastrella is the spiraster, and in the absence of intermediate links, and
considering the vast difference in size, it seems hazardous to suggest that this can have

been the parent of the Dercitus toxa.
In Gaminus apiarium, 0. Schmidt, remarkable
toxa-like spicules occur, evidently explicable as diactinose forms of an aster, but the
toxas of Dercitus are not to be explained in this way; they are more probably microxeas
which have acquired a curvilinear growth.

Norman in discussing the nomenclature of this sponge rightly claims priority for
Dercitus over Pachastrella, but adds that undoubtedly Schmidt's genus Pachastrelia is
identical with Dercitus, in this agreeing with Schmidt himself and Carter.
It appears to
me, however, that the differences between them are as great as in some other groups
would serve to distinguish subfamilies. It is true that similar differences indifferent groups
are of unequal value, but this is not always so. The only case in which it can be certainly
alleged is when the differences are inconstant; when they are constant but serve to
divide a family into a number of genera, each containing a single species only, one cannot
assert that they are of unequal value as compared to similar differences which in another
The more natural explanation might
family give us genera each with several species.
then appear to be that a family with genera of single species is one wlch by severe
Such an explanation
exposure to unfavourable conditions has become impoverished.
may possibly be true for the Pachastrellid*, the different genera of which are separated
b

'characters which in the Ste1lettid

are of subfamily importance.
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Pctcliastrella monilifer, 0. Schmidt.
Pachastrella monilifer, 0. Schmidt, Spong. Algiers, p. 15, p1. iii, fig. 7,1868.
sponge.-An irregular nodular fragment with a rough surface;
05 to 10 mm. in diameter.

oscules several, from

1. Oxea, fusiform, almost cylindrical, slender; broken
Spicules.-I. Megsclercs.
specimens measure 003 mm. in diameter and up to 175 mm. in length, but when perfect
2. Calthrops; the young forms, up to a
they may have been as much as twice as long.
stage in which the actines measure 0,2 mm. in length, are regular and isoactinate, but
when fully grown they resemble a trine in the fact that three of the actines are
regularly
curved forwards like the cladi of a large protriene, while the fourth is straight and longer
than the others, resembling the rhabdome of a trine; the spicule then presents a
remarkable similarity to the protriene of Stryphnus ruclis (vide Postea).
The curved
actines attain a length of 0835 mm., the straight actine measures 1,03 by 0095 mm.
In an example in which the curved actines are 08 mm. long the chord measures
0825 mm.

II. Microscieres.

3.

Mic'roxea, fusiform, curved, 035 mm.

in length.
4. Micro
5. Amphiaster, the axis continued into
strongyle, centrotylote, 002 by 0,004 mm.
a spine beyond the whorls at each end, spines and axis remarkably slender, total
length
0,0118 mm.
Hctbitat.-Coast of Algiers.
Rernarks.-This species is the type of the genus Pachastrelia as instituted by
Schmidt.
I at first provisionally separated Pachastreila cthyssi from it as the type of a
new genus, Picraster, on the assumption that Schmidt's description could be
depended

upon.
Subsequently I received through the kindness of Professor Perrier a fragment
taken from Schmidt's type, and to my surprise I find that it is scarcely specifically dif
ferent from Pachastrelia abyssi.
Neither in this specimen nor in a type slide of spicules
presented by Schmidt to the British Museum are any of the concentrically striated
umbiicated discs described and figured by Schmidt as occurring in Paclla$trella rnonilfer
to be found, while the amphiaster, which Schmidt may be supposed to have
regarded as
absent, for he does not mention it, is abundant enough in the specimen I received from
Professor Perrier, though not in Schmidt's preparation in the British Museum collection,
The microxeas are sometimes not only bent in the middle but
slightly reflexed at each
end, in a manner which suggests the idea that the toxa of Dercitus may have been
derived from similar spiculea.
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Calthropella geocli'ides (Carter).
Parha8trella geodioules, Carter, Ann. and Mag. Nat. list., ser. 4, vol. xviii. p. 407, p1. xiv.
fig. 23, 1876.
S)onge.-M ore or less spherical, wider at the base than at the summit; surface even,
slightly roughened by projecting spicules; oscules small, scattered singly.
1. Oxea, 0736 by OOO93 mm.
2. Galthrops, three
Spicules.-I. Megascleres.
actines of equal length, 07 by O085 mm., the fourth reduced to a rounded tubercle, or
3.
suppressed, being represented merely by a short axial fibre within a triactinate form.
Dichocalthrops, variable, one actine simple, suppressed or not, the other three bifurcated
or not.

Smaller than the simple ca.lthrops.
II. Microsciere.
4. Spheraster, centrum large, actines reduced to rounded tubercles
00254 mm. in diameter.
Colour.-Dark grey.
Size, 25 mm. high, by 25 mm. in diameter at the base.
Habitat.-Near Cape St. Vincent.
Calt/iropella () exostitus (0. Schmidt).
Paelias/ re/la exostilus, 0. Schmidt, Spong. Algiers, p. 16, pL iii. fig. 12, 1868.
1. Caithrops.
Spzcules.-I. Megasclere.
2. Tuberculate rnicrorabds and spherasters.
II. Microsclcres.
Habitat.-Red Sea.

Remarks.-The spheraster with actines reduced to tubercles appears to resemble that
of Calthropella geodiides and Calthropella simplex, and I therefore with some hesitation
The tuberculated microrabd suggests
assign this species to the genus Calthropelia.
affinities to Dercitus.

Genus (?).
Facitastrella connecten8, 0. Schmidt, Spong. Atlant. Gebiet., p. 65, p1. vi. fig. 5.
Sponge.-" A smutty brown knob."
1. Oxea, 213 mm. long.
Spicules.-I. Megascieres.
0305 mm.
II.

Microscieres.

3.

centrotylote, 01.9 mm. long.
Habitat.-Florida, 7 fathoms.

mm.

in

Calthrops, actines Oil by

4.
length.
5. Aster, 0O35 mm. in diameter.

Microxea,

01

2.

Microstrongyle,

often

Remarks.-I have pieced together the information afforded by Schniidt's description
and a type-slide in the British Museum, but with, no satisfactory result.
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Genus (?).

Pacliasfrelia lithistina, 0. Schmidt, Spong. Meerb. Mexico, p. 68, p1. ix. figs. 3, 4, 1880.
into many flat
Sponge. -In plates 15 to 20 mm. thick, the upper surface produced
humps, each bearing a single oscule, 05 mm. in diameter; the under surface with similar
These openings lead into a labyrinth below the outer layer of the
oscules or pores.
cortex, penetrating the whole thickness of the plate.
1. Calthrops.
Spicules.-I. Megasciere.
2. Microstrongyle, growing out in irregular processes,
3. Asters, 0008 to 001 mm. in diameter.
tuberculated, 0,008 mm. long.
II. Microseleres.

SPECIES ORIGINALLY DESCRIBED AS PACHASTRELLID

finely

WHICH ARE HERE REFERRED TO

OTHER FAMILIES.
Pacliastrella intexta, Carter= Triptoleinus intextus (see p. 102).
Pacha.strella parasiticus, Carter = Triptolemus parasiticus (see p. 102).
Pachastrella am ygdalo ides, Carter= Pcillastra arnygclaloides (see p. 99).
Pachastrella connectens, var., 0. Sch. = Characella (tçJaSsiZt (see p. 101).

Demus II. EUASTROSA.
Astrophora in which euasters are always present, but never spirasters nor sterrasters.
Trines are present but not calthrops.

Family 1. STELLETTIDE.
Euastrosa in which the megascieres are oxeas, aird orthotrines, or
p1agiotrines, or
dichotrines and frequently in addition anatrines.
The chamber system is aphodal
and the mesoderm of the choanosome
sa.rcenchymatous.
Subfamily 1. HOMASTERINA.
Stellettid, which never possess more than one form of aster.
Genus 1. Myriastra, Sollas.
Sponge small; oscules distinct; pores in sieves, leading into subdermal cavities.
Ectosome thin, collenchymatous, excavated by widely
extending subdermal cavities.
The single form of microsciere is a chiaster.
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Iifyriastrct subtilis, Sollas (P1. XIV. figs. 23-28).
Afyria8tra subtilis, Sollas, Prelim. Account, Sci. Proc. Roy. Dubi. Soc., vol. v. p. 188, 1886.
Sponge (P1. XIV. fig. 23).-Small, cylindrical, compressed, rounded above, produced
into a few short rounded lobes below; at the summit a few small oscules of different
sizes, each leading into a deep cloacal tube, which receives several small excurrent canals.
Pores in sieves, generally distributed over the surface.

Flagellated chambers from 0O2 to 0036 mm. in diameter, with an apopyle from
00118 to 0016 mm. in diameter; aphodus short, about 0016 mm. long, and of the
same diameter as the apopyle; sometimes absent, when the chamber becomes curypylous.
1. Oxea (P1. XIV. fig. 24), fusiform, straight or slightly
Spicuies.-I. Megascleres.
curved, ends variable, sharply or bluntly pointed, or rounded off, or somewhat mucronate,
like a lead-pencil point; 1,33 to 151 by 0,0316 mm.

2. Dicliotrieene (P1. XIV. fig. 25), with a straight conical rhabdome, pointed variably
like the oxea, and bifurcated cladi, the protocladi projecting forwards, the deuterocladi

Rhabdome 116 to 1.33 by 0,04 mm., protocladi 0,16 mm.,
extending horizontally.
deuterocladi 00413 mm. long; chord O4 mm.
3. Anatrine (P1. XIV. fig. 26), with a straight, cylindrical, sharply pointed rhab
dome, and short, curved, sharply pointed cladi; distal outline of the cladome nearly
semicircular.

Rhabdome 1q16 by 0012 mm., cladi 0O4 mm. long, chord 006 mm.
II. Microsciere.
4. C/iiaster (P1. XIV. figs. 27, 28), actines tylote, variable
number, frequently very numerous, rarely reduced to three or four; from 0008

in
to

O"O1 mm. in diameter; when reduced to a triradiate form, each actine 0008 mm. in

length.
Colour.-Greyish-white.
Habitat.-Kobé, Japan; depth, 8 to 50 fathoms.
Remarks.-Two

specimens of this sponge are in the collection; one fragmentary,
and the other complete, the latter is 15 mm. high, 10 mm. and 11 mm. in breadth
and width.
At the summit are three oscules, the largest 1 mm. in diameter.
The

ectosome varies from about 018 to 032 mm. in thickness; it consists of collenchyme,
which immediately below the outer epithelium passes in some places into a layer of
darkly stained tissue containing numerous minute oval vesicles, about 0O06 mm. in
diameter, each containing an oval protoplasmic mass; these cells become more densely
crowded together as they are traced towards the exterior; elsewhere this tissue is
In the midst of the ectosome
replaced by a layer of fusiform cells, probable myocytes.
occur small cell-like aggregates, about 0012 mm. in diameter, consisting of minute
homogeneous, spherical, deeply stained bodies, about 0003 mm. in diameter; these
aggregates,

the

nature

of

which is problematical,

occur in

considerable

numbers,
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in the ectosome,
frequently collected together into clusters, and though most conspicuous
are not confined to it, but extend generally throughout the sponge.
The subdermal cavities communicate with the exterior by short, dome-like, upward
The sarcenchyme of the
extensions, which, penetrating the roof, open in the pores.
choanosome extends up to the epithelium of most of the canals; but the main excurrent
canals are surrounded by collenchyme, which forms a strong partition between them,
The collenchyme in this
where they approach each other about the axis of the sponge.
fusiform cells irregularly
position is rendered highly fibrous by numerous fibrillated

The main incurrent canals are crossed by vela.
distributed through it.
The flagellated chambers communicate with. the excurreut canals by short wide
aphodi, which are sometimes absent, the chambers then becoming eurypylous.
A complete passage can be traced from the young trüenes with simple cladi, which
lie in the choanosome, up to the adult forms with bifurcate cladi, which extend beneath

the outer epithelium.
The chiasters are most numerous in the ectosome, and ill the
walls of the larger excurrent canals; in the neighbourhood of the flagellated chambers
they are rare.

Myriastra siinplic/iirca, Sollas (P1. XII. figs. 29-33).
Myriaster siznplicifurca, Soilas, Prelim Account, Sci. Proc. Roy. Dubi. Soc., vol. v. p. 189, 1886.
Sponge (P1. )UL fig. 29).-Small, rounded, compressed, cylindrical, produced into
lobes below; one small oscule on the upper surface,' pores in sieves generally distributed.
1. Oxea (P1. XII. fig. 30), fusiform, straight or curved
slightly, usually sharply pointed, 20 by 0,0316 mm.
2. Orthotria3ne (P1. XII. fig. 31), a straight conical rhabdome attenuated to an
Spicules.-I. Megascleres.

exceedingly sharp point, and with three simple cladi springing forwards at an angle of
about 45° with the produced axis of the rhabdome, and then extending horizontally;
rhabdome 2325 by 0O55 mm., cladi 0366 by O054.
3. Anatriwne (P1. UL fig. 32), a straight, slender, cylindrical, usually very sharply
the
pointed rhabdome, and curved, conical, sharply pointed cladi, which proceed from
rhabdome almost at right angles for about half their length, and then curve backwards
till nearly parallel with it.
The front of the cladome is thus usually flattened, though
sometimes

rounded;

rhabdome

1,86

0,127 mm.
II.

Microscieres.

4.

Chiaster

diameter.

(P1.

by

00296

XII.

fig.

mm.,

33),

cladi 01.2

actines

mm.

long, chord

tylote, 0,012

Colour.-Ycllowish-white.
September 8, 1874; lat. 10° 30' S., long. 142°
depth, 8 fathoms; bottom, coral mud.
1 The sponge as represented in the plate is inverted.
Habitat.-Station

186,

mm.

in

18' E.;
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Remarks.-But one specimen of this sponge is in the collection; it measures 11 by
The single oscule at the
7 mm. along two horizontal diameters, and 14 mm. in height.
The ectosome, which is about 032 to 04 mm. in thick
summit is 08 mm. in diameter.
ness, consists of collenchyme, with a layer of fusiform cells (myocytes) beneath the outer
epithelium, and beneath the myocytes numerous dispersed vesicular cells.
They are oval
in outline, 0011 by 0,014 mm. in diameter, with colourless, not stained, sharply defined
walls, a spherical nucleus, about 0,0026 mm. in diameter, also not stained, and colourless,

or with only a slightly bluish tinge; radiating protoplasmic strands, or a protoplasmic
network, of similar optical characters, surround the nucleus, and connect it with the wall
of the vesicle.

Abundantly scattered through the ectosome, and generally present throughout the
sponge, are oval clusters of what appear to be minute protophytes, each an elongated,
ellipsoidal, or rounded cylindrical cell, about 0,0035 mm. in diameter and 0,0075 mm. in

length.
Nothing could be made out of the contents, which appear to be homogeneous
and structureless, and though the shining appearance of the cell, due to the difference of
its refractive index to that of the cellular elements of the
sponge, led one to imagine the

presence of a cellulose envelope, yet the application of Schul.ze's solution yielded no
cellulose reaction.
With iodine no indication of starch was obtained.
Clioanosorne.-The flagellated chambers vary from about 0,0276 to 0035 mm. in
breadth, and are usually about 00237 mm. long.
The prosopyle varies from about
00O8 to 00158 mm. in diameter, and the apopyle from 0O12 to 0,027 mm.
The
choanocytes present a rounded, almost spherical base, about 0OO3 in diameter, produced

into a collum of about 0004 mm. in length; from this a tubular collar, 0008 in
length,
extends up to the fenestrated membrane of the chamber, into which it passes; the total
length of the choanocyte, when extended, is thus about 0015 mm.; when contracted, it
is barely half of this, viz., O006 mm.
The spicules are many of them still invested in their scieroblasts, and afford excellent
opportunities for determining the relative position of the seleroblastic nucleus; in the
case of the oxeas two measurements were obtained, in one the nucleus was seated
exactly
between
the
two
ends
of
the
in
the
other
it
was
found
to
be
midway
0197 mm.
spicule,
distant from one end and Q257 mm. from the other; for the anatrines also two
measurements were obtained, in one the nucleus was found on the rhabdome, 011 mm. from
the proximal end and O395 mm. from the cladome, in the other 1 *065 mm. from the

proximal end and 0395 mm. from the cladome; in the case of the single orthotrine,
the nucleus was found to lie 0257 mm. from the proximal end and .OO79 mm. from
the cladome.
If we regard the nucleus of the scieroblast as the
morphological centre of
the spicule, these results show that the cladome of the trines is
equivalent to or
from
one-third
to one-half of the length of the rhabdome.
The size of the
represents
seleroblastic nucleus, which is oval in outline, is about O'02 mm. along one diameter,
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and 0,012
diameter.

mm.

along the other;

the spherical

CHALLENGER.
nucleolus

is

about

OO039

mm.

in

Myriastra clavosa (Ridley) (P1. XII. figs. 34-43).
Stelletta clavo8a, Ridley, Rep. Zool. Coil. "Alert," 1881-82, p. 474, p1. xliii. figs. 1, 2.
Sponge (P1. XII. fig. 34).-Small, spherical, free; flattened or depressed above, in
the centre of the depression a single small, circular, or oval oscule, with a thin membran
ous margin, which roofs over the cloacal chamber, into which numerous small excurrent
canals open.
Surface even; pores uniformly distributed in sieve-like areas.

Flagellated chambers small, on an average 0,02 mm. in diameter.
1. Oxea (P1. XII. fig. 35) slender, fusiform, straight or
Spicules.-I. Megascieres.
slightly curved, sharply pointed; from 2,86 by 0016 mm. to 342 by OO316 mm. in

diameter.

2. Dichotrivne (P1. XII. fig. 36), a slender, conical, usually excessively sharply pointed
rhabdome; protocladli projecting forwards and outwards, deuterocladi extending hori

R.habdome from 2,825 by OO35 mm. to 3q42 by 0,047 mm.; protocladi from
zontally.
008 to 0,11 mm. long; deuteroclacli from 027 to O29 mm. long.
3. Anatritene (P1. XII. fig. 37), a long, slender, sharply pointed rhabclome, cladi

conical, regularly recurved, sharply pointed; front of the cladome usually rounded hemi
Rhabdome 2,32 by 0,002 mm. to 3,02 by 0,024 mm.; cladi from 0055 to
spherically.

0079 mm. long, chord and sagitta from 004 and 008 to 0072 and 0127 mm.
4. Gloacal oxea, slender, fusiform, sharply pointed, 0318 by 0009 mm.
II. Microsciere.
5. chiaster (P1. XII. fig. 38), actines tylote, 0008 to 0,012 mm.
Colour.-Faint yellowish or greenish-white.
Habitat.-Station 186, September 8, 1874;

lat.

100

30' S.,

long.

142° 18' E.;

depth, 6 fathoms; bottom, coral mud.
Dredged.
Station 208, January 17, 1875; lat. 11° 37'N., long. 123° 31' E. ; depth, 18 fathoms;
bottom, blue mud.
Trawled.
Also (Ridiley), Prince of Wales Channel, and West Island, Torres Straits, 7 to 9
fathoms ; bottom, sand and coral; and Arafura Sea, off north-west coast of Australia,
32 to 36 fathoms; bottom, sand, mud, and shells.
Remarks.-The collection contains a series of specimens all remarkably alike in form,
structure, and the characters of their spicules; and it has been a. task of
great difficulty,
attended with considerable uncertainty, to define the exact limits of the species.
Ridley
states that the spicules of the numerous
specimens which he examined varied but

slightly in dimensions; of those which I have regarded as belonging to Myriastra
clavosct, this, as will be seen from the appended table, can
differ in
hardly be said; they
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The anatrines are all longer
dimensions among themselves and from Ridley's type.
than in Ridley's specimens, and were it not that they form a graduated series I should be
and make a distinct variety of it.
disposed to eliminate the specimen from Station 208,
The cladomes of the anatrines also differ somewhat in form as well as size, in some the
than half the length of the chord.
length of the sagitta being less and in others more
Cladorne of the Anatritene.
0 eu.

Station 186 (i.),
11 (ii.), .
99 (iii.), .
208,
Ridley, Report of the
"Alert" Sponges,

.
.
.

286
255
342
279

by
by
by
by

0016
002
00316
0024

30

by 0025

Diehotriniie.

2825
3034
342
3'02

by
by
by
by

0035
003
0047
0044

30

by 0035

Auatritne.

265
232
267
3'02

002
0'02
00175
0024
0022
21 by
to
{ 0024
by
by
by
by

Length of
Cladi.

Sagitta.

Chord.

0055
0071
0079
0'071

004
0055
0072
0048

008
0096
0127
0114

The entire sponge varies from 7 to 11 mm. in horizontal diameter by 9 to 13 mm. in
The ectosome (P1. XII. fig. 41) varies from about 03 to 05 mm. in thickness,
height.

and consists of collenchyme in which very small fusiform cells are present, as well as
collencytes, becoming particularly numerous beneath the outer epithelium (P1. XII. fig.

The tissue of the
They are chiefly tangentially arranged, but some few radially.
ectosome is reduced to a minimum owing to its extensive excavation by the subdermal
These are traversed not only by the usual vertical spicular
cavities (P1. XII. fig. 39).
pillars and velar diaphragms, but also by horizontal partitions, which divide an outer
41).

smaller chamber in immediate communication with the pores from a larger inner chamber
The incurrent canals descend more or less
which is continued into an incurrent canal.
The oscule may
radiately, taking a very irregular course, into the interior of the sponge.
be so small as to be invisible to the unaided eye, or it may attain a diameter of 2 mm.
its size probably depending to some extent on the state of contraction of its margin.
The margin is formed by a thin muscular membrane, about 008 mm. thick, which roofs
over the cloaca.

The cloaca (P1. XII. fig. 39) about 1 mm. deep by 0'725 mm. wide, has
the form of a short cylindrical tube with a rounded base, its walls, about 0.3 mm. thick,

or of the same thickness as the ectosome, consist of collenchyme; they are traversed by
numerous excurrent canals, which open freely on the free face of the cloacal wall, but are
guarded by a strongly sphinctrate diaphragm at the level of-the. deeper face, where they
The margin of the oscule is not fringed with spicules, but
enter the choanosome proper.
the walls of the cloaca are traversed by slender oxeas (4) which render its free surface

The excurrent canals as they leave the cloaca and enter
finely hispid (P1. XII. fig. 39).
the sponge are provided at first with collenchymatous walls, and are crossed by velar
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diaphragms; both vela and collenchyme, however, disappear as the canals subdivide into
branches.
The main incurreiit canals are also constricted by vela.

The cloacal wall is in direct continuation with the ectosome, of which it appears to be

an invaginated portion, its roof or the oscular margin arising as a prolongation or out
growth of the tissue at the angle of flexure.
The mesoderm of the choanosome is a true sarcenchyma, the separate cells of which are
sometimes very clearly displayed (P1. XII. fig. 42).
The flagellated chambers are some

what smaller in the specimens from Station 208 than in those from Station 186; in the
latter they are usually about 00276 mm. broad by 002 mm. long; in the former they
vary from 0016 to 0,02 mm. in diameter. The aphodal canals are usually short and

sometimes absent, so that occasionally the chambers are eurypylous.
The scleroblasts of
the large spicules are clearly shown in the thin slices of the sponge, and in some
instances can be traced extending over the cladome of a trine, as represented in the
illustration (P1. XII. fig. 43), which shows an. accumulation of scieroblastic protoplasm
over the cladome of an anatriene.

Symbiotic Alga.-The collenchyme of the ectosome (P1. XII. fig. 41) and the canal
walls is infested by an Alga, the presence of which was remarked
by Ridley also in the
specimens he examined.
Ridley compares it to a .?'Tostoc, and it appears to closely

resemble the Phycochromaceous Alga which Schuize observed in
Spongelia pallescens,
and which he named Oscilla.ria spongelit
Both Schulze's specimens and those in
Mjricestra clavosa are about 4 mm. in length, but they differ slightly in other dimensions;
thus the disc-shaped cells of Oscillaria spongelit8 are about 0,006 mm. in diameter and
0,004 mm. in thickness, while those of the Australian form are 0,008 mm. in diameter

and 0,0045 mm. thick.

Myriastra clavosa, var. quadrata, Sollas.
Myriaster quadrata, Sollns, Prelim. Account, Sci. Proc. Roy. DubL Soc., vol. v. p. 189, 1886.
Sponge.-Small, free, rounded below, constricted above into three lobes; on
the upper surface a depression between the lobes, in which a
sur
single small oscüle,
rounded by a membranous margin, is situated.
Pores in sieve-like areas, generally
distributed.

Spicules.-I. Megascieres.
2q56 by 00158 mm.

1. Oxea, straight or curved, fusiform, sharply pointed;

2. .1)ichotria3ne, a

straight or curved, conical, sharply pointed rhabdome; proto
cladi projecting outwards and forwards, the deuterocladi
Rhab
extending horizontally.
dome 3,206 by 00276 mm., protoclacli 011 mm., deuterocladi O27 mm. in length.
3. Anatrine, a long, slender, conical,
conical,
sharply pointed rhabdome, with thin,
'Z.ttsC1W. f. iii. Zool., Bd. xuii. p. 147, p1. v. fig. 7, p1. viii. figs. 9 and 10.
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sharply pointed cladi springing from the cladal end at right angles, and, after proceeding
from one-third to one-half their course, recurving till they are nearly parallel to the
rhabdome.

Rhabdome 314 by 002
0095 mm., chord 0143 mm.
II. Microsciere.

4.

mm., cladi 01

mm.

long;

length of cladome

Chiaster, rays tylote; 0008 mm. in diameter.

Colour.-Puce-grey.
Habitat.-Station 212, January 30, 1875; lat. 6° 54' N., long. 122° 18' E.; depth,
10 fathoms; bottom, sand.
Remarks.-This sponge, of which there is a single specimen,
measuring 10 mm. in
height and 15 mm. in breadth, with a single oscule 1 mm. in diameter, is distinguished
from ATyviastra clavosa by the characteristic form of the cladome of the anaträene.
This,
the difference in colour, and other minor particulars led me at first to
regard the sponge
as a distinct species; but, after recognising the variability of
Myriastra clavosa, I
think it may be more convenient to describe it as a
variety of that species merely.

The colour, moreover, does not appear to be
proper to the sponge, for I could not
discover pigment-cells; it is probably produced
by one or other of the infesting
Pro tophytes.
Myriastra toxoclontc&, Sollas (P1. XIV. figs. 29--36).
Myriastra loxodonta, Sollas, Prelim. Account, Sci. Proc. Roy. Dubi. Soc., vol. v. p. 189, 1886.
Sponge (P1. XIV. fig. 29).-Small, in form a prolate ellipsoid, free; on one side a
depression lined by smooth membrane, on the margin of which a few small oscules appear
to open ; pores in sieve-like areas
generally distributed; surface even, rough.
1. Oxea (P1. XIV. fig. 30), fusiform,
Spicules.-I. Megascieres.
straight or curved,
sharply pointed; 342 by 00316 mm.
2. Dichotriiene (P1. XIV. fig. 31), a long, slender, conical rhabdome,
usually thickened
immediately below the cladome for a distance of about 008 mm.; protocladi projecting
outwards and forwards, deuterocladi
rhabdome 35 by
extending horizontally;
O046 mm., enlarging to 00597 mm. below the cladome,
protocladi 0,095 to O127 mm.,
deuterocladi 0,286 to 0318 mm. in length.
3. Anatriiene (P1. XIV. fig. 32), a
long, slender, conical, sharply pointed rhabdome,
with recurved, conical cladi
proceeding from it at wide angles; rhabdome 3-6 by
0O237 mm., cladi 01114 mm.
long; sagitta 00796 mm., chord 0175 mm.
II. Microselere.
4. (Jhiaster (P1. XIV.
figs. 33-35), actines thick, sometimes
minutely spined, with tylote, minutely spined ends, .001 to 00158 mTn. in diameter.
Colour.-Greyish-white.
Habitat.-Station 203, October 31, 1874;
20 fathoms; bottom, mud. Trawled.

lat.

110 6'N., long.

1230 9'E.; depth,
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Remarks.-There is but a single specimen of this sponge in the collection; it measures
14 mm. in length by 11 mm. in breadth.

Its resemblance to Myriastra clavosa is so considerable that I should have included
it in that species, but for the larger size of the claclome of the anatrieuc, and the
thickening of the rhabdome of the dichotrine below the cladal
character would not alone appear to be of much importance, but
early in the development of the spicule, giving to it a striking and
very different from that of the young forms of the corresponding

This latter
origin.
since it appears very
unusual appearance,

clavosa, I am disposed to set some value on it.

spicule in Myriastrct
The chiasters are also distinguished by

slight differences, the actines are usually thicker and fewer in number, reductions to three
or even two being frequent; the tylote terminations are also better developed, and
sometimes become subdivided into three or more rounded lobes.
The ectosome is
03 mm. thick;

the flagellated chambers 0024 by OO16 mm. in length and breadth,
hey are frequently eurypylous; the apopyle measures about 0O16 mm. in diameter.

Genus 2. Pilochrota,1 Sollas.
Oscules usually distinct.
Pores in sieves leading into radial incurrent canals, which
are not constricted on passing through the fibrous
Ectosome differ
layer of the cortex.
entiated to form a cortex, which usually consists of a middle
collenchymatous layer, an
outer thin fibrous layer and an inner thicker fibrous
layer.

The microsclere is a chiaster.

Pilochrota haeckeli, Sollas (P1. X1V. figs. 1-8).
Pilochrota haeckeli, Sollas, Prelim. Account, Sci. Proc. Roy. DubL Soc., voL v. p. 189, 1886.
Sponge (P1. XIV. fig. 1).-Subglobular; attached to it are numerous foreign bodies,
which are most abundant around the oscule.2
The oscule is single, oval, and with a
smooth, thickened, membranous margin; it leads into a
large cloaca, the sides of which,

close to the oscule, are hispid with minute,
The surface is
projecting, oxeate spicules.
rough, the poriferous sieves being situated in pit-like depressions surrounded by non
poriferous ridges, into which the radiating spicules of the interior enter.
1. Somal oxea (P1. XIV.
Spicules.-I. Megascieres.
fig. 2), stout, fusiform,
usually curved and sharply pointed, 207 by 0046 mm.
2. Cloacal and ectosomal oxea, small fusiform,
sharply pointed, 02 by 0,004 mm.
3. Orthotritene (P1. XIV. fig. 3), rhabdome conical, stout below the cladonie,
rapidly attenuating to an almost filiform, extremity, extremely sharply pointed or
1 woog felt;
6Jc, the skin.
t,
'In the illustration the sponge is represented with the surface
bearing the oscule (which is not shown) turned
downwards.
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rounded off at the end; cladi simple, diverging almost at right angles from the rhabdome,
conical, sharply pointed.
Rhabdome 2,18 by O055 mm., cladi 0238 to 0318 mm. long.
4. Anatriwne (P1. XIV. fig. 4), rhabdome stout, conical, much attenuated proxi
mally, either exceedingly sharply pointed or rounded off at the end, cladi long, conical,
sharply pointed, proceeding for a very short distance approximately at right angles to
the rhabdome, and for the rest of their course recurved nearly parallel with it.
Rhabdonie

3.03 by 0035 mm., clad
of cladome 00478.
II. Microsclere.

016 mm. long; sagitta 016 mm., chord 016 mm.; thickness

5.

GYhiaster (P1. XIV. figs. 5, 6), no perceptible centrum; actiues
very slender, rod-like, tylote, few in number, commonly from three to seven, 00l6 mm.
in diameter.
Colour.-Grey.

Habitat.-Samboangan, Philippine Islands; depth, 10 fathoms.
Remarks.-The single specimen of this sponge measures about 27 mm. in height and
breadth; the oscale measures 4 mm. in diameter, and leads into a cloaca about 6 mm.
deep; it is almost concealed by foreign bodies, which are attached by strong fibrous
bands growing out from the cortex.
The pores, from 0,015 to O06 mm. in diameter,
The chones in their course
open into chones of about 04 mm. in average diameter.

through the cortex are crossed by several velar diaphragms, and continue by Un con
stricted apertures into the large incurrent canals of the choanosome.
Ectosome.-The cortex, about 08 to O9.5 mm. in average thickness, presents, as seen
under a 1-inch objective, two well-marked and contrasted layers, the inner consisting of
the deeply stained fibrous tissue usual in this position; and the outer, 032 mm. in
thickness, of pale, unstained, polygonal cells, amidst which are embedded in places, sharply
defined, rounded balls or clusters, from 006 to 022 mm. in diameter, of deeply stained
polygonal cells.

Under a higher magnification one makes out the following details.
Beneath the outer
epithelium (P1. XIV. fig. 7) is a layer from 002 to 0,04 mm. thick, consisting of collen
chyme traversed by numerous, tangentially disposed, small, fusiform cells about 004 mm.
in length.
Beneath this follows the layer of pale granular cells just alluded to; these
are now found to lie in oval cavities in a collenchymatous matrix, each in its own cavity,

which in the living state it probably completely filled.
Although, owing to the abund
ance of these cells, the collenchyine is reduced to a mere intercellular network, it still
retains its characteristic stellate collencytes, the branching processes of which, as they
stain deeply, can be clearly traced extending through the partitions between adjacent
granular cells.
Long slender fusiform cells also extend through this tissue, sometimes
The granular cells of this curiously modified
singly and sometimes in fibrous strands.
collenchyme are polygonal or irregular in outline, about 0,012 mm. in diameter, with a
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in diameter.
They consist of finely granular, appa
spherical nucleus about 0004 mm.
In two instances a chiaster was seen in the interior,
rently protoplasmic, material.
The darkly stained clusters of cells which occur embedded in this
apparently 'in situ&.
cells (P1. XIV. fig. 8) are about 0O16
layer are sharply defined from it; the constituent

mm. in diameter, and consist of translucent homogeneous material, incompletely divided
into numerous lobes or completely divided up into little rounded masses about 0004

Similar cells to these also
No nucleus is apparent in these cells.
occur irregularly scattered separately through the cortex, and more abundantly through
These separate
the choanosome, especially adjacent to the walls of some of the canals.
mm. in diameter.

cells are about OO2 mm. in diameter, and usually consist of a number of quite isolated
little spherical bodies, homogeneous, deeply stained, and translucent, and about. 0004 mm.
The inner fibrous layer of the cortex has the structure usual to it.
It
frequently sends strands of fibres into the outer cellular layer, which thus becomes more
or less divided up into a number of separate masses.

in diameter.

C'hoanosome.-The flagellated chambers measure about 0,024 by 0,02 mm. in breadth
and length; there is a single prosopyle to each, which in many cases measures about
0,004 mm. in diameter, the apopyle is wider, 0008 mm., and leads into a longer or
shorter aphoda.l canal.
The mesoderm is a sarcencliyrne.
Piiochrota packydermata, Sollas (P1. XXXVIII. figs. 18-27).
Fiioc1rofa pachydrnu-z, Sollas, Prelim. Account, Sci. Proc. Roy. Dubi. Soc., vol. v. p. 190, 1886.
Sponge (P1. XXXVIII. figs. 18, 19).-Massive, irregularly lohate, raised into
irregular rounded ridges; free, bearing several foreign bodies attached to the base by
fibrous bands.
Two or more oscules on the upper surface, with strong membranous
margins; wall of the cloaca smooth and imperforate for some distance from the oscule,
afterwards receiving the excurrent canals by several small simple mouths.
Pores in
sieves, sieves collected into patches, chiefly
present in the depressions between the ridges
of the surface.

Surface smooth.

1. Oxea (P1. XXXVIII. fig. 20), slender, fusiform,
Spicules.-I. Megascieres.
usually curved and sharply pointed, 1193 by 00178 mm.
2. Orthotritene (P1. XXXVIII. fig. 21), rhabdome conical,
exceed
attenuating to an
ingly sharp point; cladi conical, at first diverging outwards and forwards, but rapidly
Rhabdome 1114 by 0022 mm., cladi 012 mm. long.
curving into horizontality.
3. Anatriame (P1. XXXVIII. fig. 22), rhabclome cylindrical, attenuated to an exceed
ingly sharp point; cladi at first rising from the rhabdome outwards and forwards, but
rapidly recurving outwards and backwards; the cladome in consequence depressed in
mm.
front; rhabdome 135 by 0,0158 mm., cladi O0G7 mm.
long, chord 0099
sagitta 0155 mm.

REPORT ON THE TETRA CTINELLrDA.
Master, slender, hair-like actines, abruptly terminated,
not tylote, proceeding from a minute globular centre; diameter 0O06 to 0011 mm.
Colour.-Purplish on the surface, yellowish-white within.
II. Mierosciere.

4.
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Habitat.-Reefs off Tahiti; depth, 30 to 70 fathoms.

Reinarlcs.-The single specimen obtained of this sponge measures 59 mm. in width
and breadth, and 32 mm. in height.
Two oscules were visible, of which the largest

measures 3 by 4 mm. in diameter.
Ectosorne.-The cortex (P1. XXXVIII. fig. 25), on an average 1 mm. in thickness,
is composed of fusiform cells, collected together in variable number, sometimes as
many

as twenty side by side, into fibres which cross each other chiefly in tangential planes, but
sometimes,, especially in the outer two-thirds, in a curved radial direction.
Immediately
beneath the investing epithelium is the usual thin layer of vesicles, about 0O04
by
0007 mm. in length and breadth, with their contained protoplasm deeply stained.
At

intervals also in this position occur oval or round clusters of
granule-cells, about 0045 to
01 mm. in diameter.
These are well shown, as seen from above, in the figure of a
tangential slice taken from the exterior of the cortex (P1. XXXVIII. fig. 24).
In this
figure are also seen the pore-sieves and diverging cladi of the trines.
At the edge of the oscule the outer layer of the cortex is extended to form a
membranous

oscular margin about 0,03 to 025 mm. in thickness.
It consists of a
readily staining matrix, bounded by epithelium, and containing granular cells in the middle,
and on each side of these occasional fusiform cells of small size.
These are directed
towards the nearest epithelial surface, with which their distal extremities come in contact.
The oscular or cloacal cavity, as it descends
through the cortex (P1. XXXVIII. figs.
26, 27), is lined by a very evident
epitheium, the constituent cells of which bulge

outwards like a succession of small vesicles; within them a nucleus is
clearly discernible.
Below the epithelium is a pale
layer about 004 mm. in thickness, contrasting strongly
with the dark hue of the fibrous tissue of the cortex which bounds it on the inner side.
Under a low power (P1. XXXVIII. fig. 26), the
epithelial edge of this lining layer appears
transversely striated, and when viewed under higher magnification (P1. XXXVIII. fig. 27),
this is found to result from the
presence of deeply stained elongate cells, which are of
two slightly different forms,
though otherwise similar; the one presents a more or less
cylindrical portion, 0OO78 mm. long by 0,0055 mm. broad, in which the nucleus is
situated, it ends by a broad base
against the epithelium on the one hand, and at the
opposite extremity is produced into one or two fine fibres which are directed towards
the fibrous tissue of the cortex.

The other is fusiform in shape, and ends against the
epithelium in a rounded conical end, which in some cases appears to be produced into
a fine hair-like process, though I could not make sure whether this was not the torn
margin of an epithelial cell.
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The inner half of the pale lining layer contains numerous small vesicular cells, OOO8
to OO12 mm. in diameter, with a small spherical nucleus, and very probably surrounded
made out in my preparations.
The
by a protoplasmic envelope, though this cannot be
inwardly directed fibrils of the cylindrical and fusiform cells sometimes disappear amidst
these vesicular cells, but I have never been able to trace them into connection, sometimes,
on the other hand, they continue their course till they reach the fibrous tissue of the
cortex.
It is also to be noted that strands of fibres from this tissue sometimes enter the
pale lining layer of the cloaca and extend up to the investing epithelium.
Choanosorne.-The mesoderm is a sarcenchyme; numerous deeply stained granule
cells are scattered through it.
The flagellated chambers measure about O'024 by O017 mm. in breadth and length.
The pore-sieves (P1. =VIII. figs. 24, 25), open into wide cylindrical chones, which
communicate freely by unconstricted apertures with wide incurrent canals.
Piloclirotct gigas, Sollas (P1. XX. figs. 1-13).
Pz7oclz rota giga8, Sollas, Prelim. Account, Sd. Proc. Roy. Dubi. Soc., vol. v. p. 190, 1886.
Sponge (P1. XX. fig. 1) massive, rounded; free, attaching to itself by fibrous bands
numerous small stones.
Several large oscules on the upper surface, which is incrusted
with numerous foreign bodies.
The oscular margin strongly membranous, partly con

cealing the large roomy cloaca into which the excurrent cana1 open by large mouths,
which are overspun by a coarsely-meshed network.
The pores in sieve-like areas,
irregularly distributed, leading into chones, from which the incurrent canals proceed,
sometimes traversing as single tubes the whole thickness of the
sponge.
not rough, nor hispid.

Surface uneven,

1. Oxea (P1. XX. fig. 2), isoactinate, stout, fusiform,
Spicules.-I. Megascieres.
straight or somewhat curved, not sharply pointed; 1678 by 00387 mm.
2. Oxea (P1. XX. fig. 3), slender, fusiform, anisoactinate; distal thicker than proximal
half, which is sometimes attenuated to a filiform extremity; 318 mm. by 00237 mm.
3.

Orthotriiene (P1. XX. fig. 4), rhabdome conical, attenuated to an excessively sharp
or fihiform extremity; cladi simple, conical,
curving outwards and slightly forwards,
Rhabdome 1-96 by 00387 mm., cladi 0'223
frequently abruptly reflexed near the end.
mm. long.
II. Microsclere.

4.

Master (P1. XX. figs. 5, 6), centrum very small
actines excessively fine, tylote, somewhat numerous; diameter OO13 mm.
Colour.-Yellowish-white.

Habitat.-St. Paul's Rocks, August 29, 1873.
shore.

or absent;

Taken with a fishing line from the

.Remarks.-This fine sponge, 200 mm. in length, 125 mm, in breadth, and 82 mm-411

REPORT ON THE TETRACTINELLIDA.

125

maximum height, was brought up on a fishing line used from the shore; it is now divided
The surface is more or
into two parts by a transverse section, but no part is missing.
less incrusted with foreign bodies; on the upper surface these are chiefly small fragments
of shell, on the sides and lower surface small pebbles, which are attached by strong
fibrous bands.
There are as many as six large oscules on the upper surface, the largest measuring 12
Each opens through a thick membranous margin into a large cloacal cavity,
by 8 mm.
within which a species of Ophiurid is sometimes found.
The walls of the cloaca are pro
duced into ridges and thick membranous partitions, between which the excurrent canals
open by round or oval apertures, which are spanned over by a fibrous network with large
oval meshes.

The ectosome, as in other species of Piloch rota, extends further inwards than in most
corticate sponges, in so far as it surrounds the canals, which in other sponges would be

known as the subcortical crypts; its total thickness varies from 11 mm. to 1 6 mm.; the
distance from the surface to the homologues of the subcortical crypts is 0,5 mm. to
Ø.5 mm. on an average.
Beneath the outer epithelium is a layer of chiasters, followed

by a darkly stained fibrous felt, usually about 016 mm., but sometimes reduced to
OO3 mm. in thickness; this passes into a layer of collenchyme O24 mm. thick, contain
ing numerous fusiform cells; oval vesicular cells 0012 mm. in diameter, and apparently
empty except for a very evident nucleus, 0004 mm. in diameter; and faintly or not at
all stained granule-cells, which occur singly or in groups of from two or three to a
great
number, forming oval or round clusters 006 mm to 01 mm. in diameter.
These last
cells, when occurring singly, are oval in outline, and about 0O12 mm. to 0016 mm. in
diameter.

The

component granules are spherical and of very uniform size, about
OOO2 mm. in diameter; they appear to be stained at the edges, but not in the middle,
an appearance which may be due to the presence of an intracellular
protoplasmic network.
An oval granular space, about 0004 mm. in diameter, is sometimes
present amidst the
granules, and is often more deeply stained than they are; it may represent a nucleus.
When aggregated in clusters the cells become
polygonal by appression, and are sometimes

separated from each other by thin deeply-stained partitions, which form a kind of inter
cellular framework.
Though most abundant in the outer half of the ¬ortex, these cells
and cellular aggregates are not confined to it, but occur
generally throughout the

sponge, and are especially noticeable in the walls of the larger water canals.
Occasionally
out
they spread
immediately below the lining epithelium of a canal in a single layer,
which has somewhat the appearance of a
layer of granular epithelial cells, like those
figured by Poléjaeff in his Report on the Calcareous Sponges.'
The middle collenchymatous
layer of the cortex passes into an inner fibrous felt,
0,24 mm. thick, and beneath this lie the intercortical canals, which are
homologous with
1
Poléjaeff, Zoo]. Chall. Exp., part xxiv. p1. viii. fig. 8,
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subcortical crypts.
These are surrounded by collenchyma containing numerous fusiform
cells, which are collected in places into fibrous strands or felts.

The walls of the larger canals in the choanosome are similarly constituted.
The velar
diaphragms of these canals consist of a middle layer of fusiform cells, faced on each side

The fibrous
by epithelium, on the inner face of which chiasters are abundantly scattered.
tracts extending from the cortex along the sides of the spicular bundles are
strongly
The
chambers
are
small,
about
0,022
002
mm.
in
breadth
and
developed.
flagellated
by

length, they communicate by long aphodal canals with the excurrent canals, and with
the incurrent canals by prosopyles (P1. XX. fig. 8).
The chones have the irregular form usual in the genus (P1. XX. fig. 7).
The bands for attachment are smooth, tough processes of the cortex, often attaining a
The attachment to a foreign body is brought about simply by
length of 5 mm. or more.

an accurate adaptation of the two surfaces, that of the foreign body and that of the end of
the process, to each other.
A. longitudinal section of an average-sized band is shown.
in P1. XX. fig. 10.
A narrow longitudinal fissure in the interior, continuing the direction

of an irregular cleft at the attached end and lined by epithelium, remains to indicate the
origin of the process in two outgrowths of the cortex, that have subsequently coalesced.
A curved fissure, as shown in the figure, separates a more solid lower part from a cavernous
The latter consists chiefly of collenchyma excavated by numerous irregular
upper part.
cavities, and containing numerous vesicular and fusiform cells.
The lower part is almost
entirely composed of fusiform cells, lying in a stained matrix and running longitudinally

downwards; in fig. 11, which is turned sideways up, these are shown much folded by the
contraction of the surrounding tissue.
Between the fusiform cells oval unstained granule

cells occur, singly and in strings of two or three or more (fig. 9).
Associated with these
granule-cells are others of similar size, consisting of darkly-stained protoplasm, enclosing
two or three vacuoles and. a nucleus; these appear to be the parents of the granule-cells;
other granule-cells in a state of exhaustion are present.
The attached surface of the
the
process is invested with epithelium, against which the fusiform cells terminate in
manner shown in fig. 12.
The margins of the longitudinal fissure are represented as transversely striated in
This is the appearance they present under slight magnification, more powerful
fig. 10.

At one end
objectives resolve this striation into a layer of small fusiform cells.
of the fissure these are continued into the general fibrous structure of the band, but
elsewhere they are more or less separated from the main mass of fibres by the stained
matrix of the fibrous tissue, free from fibres, but containing two or three dark irregular
The fusiforn'
blotches, which have somewhat the form of multipolar ganglion cells.
cells are darkly stained and. about 004 mm. long, and the amceboicl cells, which look like
blotches, occur near their inner ends.
In any other position one might, but for their
excessive numbers, suspect these fusiform cells of a sensitive function.
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Pilochrotce tertuispicuict, Sollas (P1. XV. figs. 28-32).
Piiochrota tenuispicula, Soflas, Prelim. Account, Sd. Proc. Roy. Dubi. Soc., vol. v. p. 190, 1886.
A single comparatively
Sponge (P1. XV. fig. 28), small, irregularly spherical, free.
large oscule on the upper surface, with a membranous margin, leading into a large and
Surface smooth,
deep cloaca, on the walls of which numerous excurrent canals open.
partly incrusted with foreign bodies raised into a honeycomb-like reticulation of smooth
ridges; in
situated.

the

depressions between these, the pore-sieves, overlying the chones, are

1. Oxea (P1. XV. fig. 29), varying from a stout, fusi
Spicules.-I. Megascieres.
form, somewhat sharply pointed variety to a slender anisoactinate form, having its
greatest diameter nearer the distal than the proximal end, from 115 to 21 by 016 mm.
2. Orthotrine (P1. XV.

fig. 30).

Rhabdome slender conical, attenuated

to very

sharply pointed proximal extremity; cladi simple, conical, and extending horizontally
almost immediately on leaving the rhabdome, frequently crooked, and otherwise crippled.
Rhabdome 16 by 016 mm., cladi 0,12 mm. long.
II. Microsclere.
3. C/iiastcr (P1. XV. fig. 31), rare, a small but evident centrum

and very slender actines, not tylote; 0,012 mm. in diameter.
Colour.-Puce-grey.
Ilabitat.-Bermuda.

Remarks.-There is a single specimen of this sponge, 14 by 11 mm. in width and
breadth, and 10 mm. in height.
The single oval oscule measures 3 by P5 mm. in
diameter.
Ectosorne.-The cortex (P1. XV. fig. 32), from 0,5 to 0,72 mm. in thickness, consists
chiefly of fusiform fibres distributed as in Pilochrota pachydermata; beneath the outer

epithelium is a layer of variable constitution, 002 mm. thick; it is not clearly defined from
the rest of the cortex, but appears as in the other species of this genus to consist of the col

lenchymatous matrix which forms the basis of most of the tissues, freer in this case of cellular
elements than elsewhere; the gelatinous basis is stained by hmatoxylin, and contains in
addition to tangentially disposed fusiform 'cells (though these are sometimes absent), either
the minute vesicular cells, about 0009 mm. in diameter, previously described, or minute
oval protoplasmic bodies, about 00O3 mm. in diameter, which may be the protoplasmic
parts of the vesicular cells without the enclosing vesicle; these little bodies are prolonged

into a slender, darkly stained fibril, which proceeds from their distal end towards the
outer epithelium, 0,02 mm. distant, against which it terminates.
Similar bodies occur
in many other sponges, and some are figured from the ectosome of Azorica pfeffert8
Beneath this outermost layer occur the round oval clusters or balls
(P1. XXXVI. fig. 22).
of cells, which appear to be constantly present in species of this genus.
They may
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attain a diameter of 025 mm., and are chiefly

in a non-granular
composed of cells
somewhat vacuolated; some of the

consisting of deeply stained protoplasm
constituent cells, however, consist of unstained finely granular material, and similar
colourless granular cells occur separately scattered amidst the fibrous tissue of the
cluster-bearing zone.
state,

mesoderm are
deeply stained sarcenchyma of the
numerous scattered cells, each lying in a small cavity, caused probably by post-mortem
These cells are of various sizes, the largest about 0,02 mm. in diameter, and
shrinkage.
they consist of deeply stained, finely granular protoplasm, enclosing a well-marked oval
Choctnosome.-Amidst

the

nucleus about 0,01 mm. in length, and in this again is a small spherical nucleolus about
Besides these cells are others similar, but consisting of a
0002 mm. in diameter.
network of unstained material hearing minute stained granules on the nodes; these
appear to result from exhaustion of the stained cells.
The flagellated chambers vary from about OO16 by 002 to 002 by 0,024 mm.

in length and breadth.
The
C?wnes.-The chones have the irregular canal-like form common in the genus.
cortex immediately adjacent to them is somewhat modified, forming a thin layer next the
lining epithelium less fibrous than elsewhere; in the homogeneous matrix of this layer

minute fusiform cells about 004 to O07 mm. long appear, they lie with the long axis at
about right angles to the lining epithelium, against which the outwardly directed fibril
terminates; the fibril of the opposite extremity is lost amidst the fibrous tissue of the
cortex.

The chiasters, which are rare, are best observed in superficial tangential sections of the
cortex, where they will be found in comparative abundance immediately below the
epithelium around the margin of the pores.

Pilochrota. crassispicula, Sollas (P1. XIV. figs. 9-15).
Pilochrota craispicula, Sollas, Prelim. Account, Sci. Proc. Roy. Dubl. Soc., vol. v. p. 190, 1886.
Sponge (P1. XIV. fig. 9), irregularly spherical, about 35 cm. in diameter, free, numerous
at the
foreign bodies attached to the surface by strong fibrous bands, a single large oscule
summit, with a membranous margin, leading into a long tubular cloaca, which descends

obliquely into the sponge; excurrent canals opening in the walls of the cloaca by numerous
mouths, spun over by a coarse reticulation, each mesh of which is occupied by a sphinctrate
velum.
Pores in sieves, overlying chones; situated chiefly at the bottom of narrow
kind of
grooves, which form a network of depressions over the surface, giving it a
embossed appearance.

1. Oxea (P1. XIV. fig. 10), a massive, straight or curved,
Spicules.-L Megascieres.
fusiform variety, sharply pointed, or pencil pointed, o rounded off near the point, 2*3
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slenderer variety, anisoactinate, with the maximum diameter
by 0,0513 mm.; and a long
nearer the distal than the proximal end, which is frequently attenuated to a fihiform
mm.
extremity, 3.5 by 00237
2. Orthotric'vne (P1. XIV. fig. 11); rhabdome conical, slightly constricted below the
cladome, almost cylindrical for the first distal fifth of its course, and then attenuating
cladi conical, diverging
rapidly to an almost fihiform, sharply pointed extremity;
from the rhabdome outwards and forwards, and suddenly reflected close to the pointed
end, so as to become horizontal or bent backwards; one of the cladi may occasionally,
Rhabdome 236 by 0,079 mm.,
but rarely, bifurcate past the point of retroflexion.
cladi O254 mm. long.

3. Chict.ster (P1. XIV. figs. 12, 13), varying from a smaller form with
a distinct centrum and short actines to a larger without a visible centrum and longer
II. Microsciere.

actines, actines in both forms usually tylote, in the larger sometimes much reduced in
numbers, roughened and thickened; smaller form about 0,012, larger OO16 to 0,0197
mm. in diameter.

Colour.-Greyish-white.

Habitat.-Bahia, September 1873; depth, 7 to 12 fathoms.
Remarks.-There are two complete specimens of this sponge in the collection; the
The single
largest measures 37 mm. in height and 40 in width by 32 in breadth.
oscule is 5 mm. in diameter, and the cloaca, which enters the sponge very obliquely, running
almost parallel with the surface, is nearly 20 mm. in length. Its roof for a considerable

The ectosome
part of its course is furnished by the membrane of the oscu]ar margin.
(P1. XIV. fig. 14) is a cortex of variable thickness, depending on the size of the subeortical
It is widely excavated by the ectochones,
canals, and usually ranging from 0,8 to 10 mm.
which are of various sizes, their roof is perforated by the short canals of numerous pores.
The ectochones often communicate below, several together, with a common canal, which runs

of
parallel to the surface, and appears to represent the endochones and subcortical crypts
other corticate sponges.
Beneath the outer epithelium and its associated chiasters lies a
thin layer of fusiform cells variously orientated parallel to the surface; on the inner face of
this numerous oval vesicles, about 0O08 mm. long, are scattered; they contain a darkly
stained protoplasmic body, which about half fills them, and appear to be prolonged into
two darkly stained fibrils, one proceeding from each end; in many cases they lie with
their long axis pointing at right angles towards the outer epithelium up to which the
fibril from the outer end extends, while the other fibril descends into the general tissues

Next succeeding is a layer of tissue, consisting partly of
fusiform cells, partly of collenchyma, the former predominating, but not always to the
same extent; the fusiform cells of this layer wander in tangential, radial, and inter
and becomes lost to view.

mediate directions, and frequently run parallel to the sides of the ectochones.

This layer.

13()
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passes about the inner ends of the ectochones into a fibrous tissue in which the fusiform cells
run tangentially, and are variously orientated.
The remaining part of the cortex is that
which surrounds the tangential canals, the representatives of the endochones and crypts

of other sponges; it is partly collenchymatous and partly fibrous in constitution.
In addition to the elements just described, clusters of granule-cells are present,
chiefly distributed immediately below the outermost layer of fibrous tissue; they vary

from about 01 by OO6 mm. to about 0,2 by 018 mm. in diameter, though some are
smaller.
Each cell, about OO16 mm. in diameter, is wholly composed of unstained,
colourless granules of remarkably uniform size.
Between the cells is a thin layer of

darkly stained protoplasm, which separates them from each other, forming an inter
cellular network throughout the cluster.
A variable number of the cells, sometimes

more, sometimes less, are of very different characters to the others; remaining of the
same size, they present a well-stained oval nucleus about OOO5 mm. in diameter,
enclosing
a minute spherical nucleolus, and surrounded by a film of darkly stained protoplasm,
which extends in radiating processes to the periphery of the cell; or, instead of this

protoplasm, a number of isolated, deeply stained spherical granules may be present.
The granules of the unstained cells, on the other hand, are so numerous that they lie
contiguous in a solid mass.
The ectosome is continued as a membrane 01C to 0,19 mm. thick over the cloaca,

and forms a rounded margin to the oscule (P1. XIV. fig. 14).
This oscular membrane
is very similar in composition (P1. XIV. fig.
15) to the rest of the ectosome, consisting

of a stained matrix traversed by fusiform cells, which take chiefly a concentric direction
around the oscule, but are also partly radiately arranged.
Isolated granular cells and
clusters of these cells are also present, and, at a little distance below the outer epithelium,
the minute vesicles previously mentioned.
On the upper surface of the membrane, near
the oscular opening, these are very clearly seen, with one fibril running to the outer

The tissue of this oscular
epithelium, and the other losing itself in the general. tissue.
membrane extends down the sides of the cloacal tube as a lining layer, 026 mm. thick.
This presents below the outer epithelium first a layer of chiasters, then of fusiforni
cells longitudinally arranged, altogether about OO3 mm. thick; this is underlaid by
clusters of granule-cells, forming a layer, traversed by fibrous strands, of about 005 inn].

The rest of the cloacal wall, about 01.9 mm. in thickness, consists of fibrous.
tissue, the fibres running both longitudinally and concentrically.
The walls of the
larger canals are also formed chiefly of fibrous tissue and associated granule clusters;'
these fibrous walls are frequently 01 mm. in thickness.
thick.

The Choanosome.-The mesoderm is a typical sarcenchyma, with the saxcencytes very
In some of them
clearly defined as small polygonal cells about 0O12 mm. in diameter.

young forms of aters, about 0004 mm. in diameter, are well displayed; the central part
the'
of the cell, as far as the ends of the actines of the aster, is of much
paler colour thati
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surrounding protoplasm of the exterior of the cell, appearing as a pale circular area
within a darkly stained granular field, bounded by a polygonal margin.
In one instance,
instead of a young aster, two minute siliceous globules were observed within the
spicule

Fibrous strands

cell.

sarcenchyma.
The flagellated

are frequently seen wandering irregularly through

the

chambers

vary from about 00197 by 00237 mm. to OO237 by
0,0276 mm. in length and breadth.
The structure of the fibrous bands by which foreign objects are attached to the

sponge is similar to that described under this head in Piloc/irota gigas.
Pilochrota puipurect, var. longancora, Sollas (P1. XIV. fig. 37).

Pilochrota longancora, Sollas, Prelim. Account, Sci. Proc. Roy. Dubi. Soc., vol. v. p. 190, 1886.
Sponge, small, somewhat quadrangular, cushion-shaped, with rounded margins; free.
A single circular oscule on the upper surface, in the centre of a circular periproctal
membrane or cloacal roof.
Margin of the oscule minutely fimbriated by a short fringe

of minute

oxeas

Surface of the
projecting radiately in the plane of the aperture.
sponge rough, uneven; pores lying in irregular winding channels or pits, separated by
irregular spicular ridges and pillars.
1. Oxea, fusiform, straight, or more usually slightly
Spicules.-I. Megascieres.
curved; sharply, but sometimes abruptly pointed; 1-63 by 0035 mm.
2. Orthotrine; rhabdome conical, sharply pointed, with simple clacli, projecting at
first outwards and forwards, but curving into horizontality toward the end.
21 by O047 mm., cladi O35 mm. long.

Rhabdome

3. Anatria3ne;

rhabdome long, slender, conical, sharply pointed, but sometimes
rounded off at the end; cladi conical, making a large angle with the rhabdome, and only
Rhabdome 3,5 by 00237 mm., cladi 0O75 mm. long, sagitta 0O48
slightly recurved.
to O06 mm.; chord from 0,127 to 0,14 mm.
4.

Oxea of the oscular membrane, minute.

II. Microsciere.

5.

Chiaster, 0,009 mm. in diameter in the ectosome, increasing to
0,012 mm. in the choanosome.
Colour.-Ashen-grey; the choanosome of a brownish-white tint.
Habitat.-Toi'res Strait, August 1874;
depth, 3 to 11 fathoms.
Remarks.-This sponge is almost identical with Stelletta purpurea, Ridley, being
There is' but one
chiefly distinguished by the much greater length of the aiaatrine.
specimen in the collection; it measures 20 by 15 mm. in length and-breadth, and 11 rom.
The circular oscule is 15 mm., and the surrounding membrane 3 mm. in
in height.
diameter.
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Ectosome.-The cortex, 048 to 063 mm. in thickness, much resembles that of Pb
mm., is a collenchyma, containing long
fusiform cells running in all directions, clusters of deeply stained granule-cells (P1.
XIV. fig. 37), and separately scattered cells, composed of faintly staining finely granular
material lying in cavities of the collenchyma, and in some places so numerous as to
chrota haeckeli; the outer two-thirds, or 0.318

The chones, as usual in the genus, are irregular
constitute the greater part of the tissue.
in form, traversing the cortex as canals of various diameter, and usually converted
into a succession of vesicles by well-developed velar diaphragms.
The flagellated chambers measure about 00276 by 002 mm. in breadth and length.

Pilochrota anancora, Sollas (P1. XIV. figs. 16-22).
Pilochrota anancora, Sollas, Prelim account, Sd. Proc. Roy. DubL Soc., vol. v. p. 190, 1886.
A single oscule situated
Sponge (P1. XIV. fig. 16), small, spherical, depressed, free.
Surface uneven; pores large, in
on one side of a membranous area or cloacal roof.
sieves; situated in winding, channel-like depressions.
1. Oxea (P1. XIV. fig. 17), varying from a somewhat
Spicules.-I. Megascleres.
stout, fusiform, usually curved, sharply pointed form, 168 by 0023 mm., to a longer,
slenderer, anisoactinate form, with its greatest diameter nearer the distal than the
proximal end; proximally attenuating, often to a filiform, excessively sharply pointed
extremity; distally variously pointed, excessively sharply or pencil-pointed, or rounded

off close to the end; 318 by 0021 mm.
2. Orthotrüene (P1. XIV. fig. 18), a conical rhabdome, usually rapidly attenuating
proximally to a filiform sharply pointed extremity; cladi simple, straight, conical, sharply
Rhabdome 163 by 00276 mm., clacli 0127 mm. long.
pointed.
II. Microsciere.
3. Chiaster (P1. XIV. figs. 19, 20), a small centrum with numerous
fine rod-like actines, terminally tylote; total diameter 00118 mm.
Colour.-Cream-white.

llcthitat.-Bahia; depth, 7 to 20 fathoms.
Remarks.-The single specimen of this sponge measures 15 by 16 by 11 mm.; the
oscule is a little less than 1 mm., and the oscular membrane about 3 mm. in diameter.
The latter is not fringed with oxeas as in Pilochrota purpurea.
The ectosome (P1. XIV.
inwards
fig. 21) or cortex is about O72 mm. in thickness, the outer layer, for a distance
of 024 to 0.35 mm., excavated by wide somewhat irregularly shaped ectochofles, the
inner, 0.4 mm. in thickness, by the inferior cortical canal, into which the ectochoiies open.
The structure of the cortex resembles that of Pilochrota crassispicula, from which
the present species is chiefly distinguished by the slenderness of the rhabdome of its
orthotrine; it

is

possible that

this

character

may not

be

of specific

importance,
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simply a young form of Pilochrota crassispiculcz.
The choanosome is similar to that of Pilochrota crassispioula, but the mesoderm is
and that Pilochrotct

anancora is

The canals are provided with thick fibrous walls,
abundantly developed.
Clusters of granule
and numerous fusiform cells help to form the spicular tracts.
cells, though present in the cortex (P1. XIV. figs. 21, 22), are far less numerous in the
The canals are provided with numerous vela, and I observed here,
choanosome.

less

as I have in other instances, that

a velum is

sometimes perforated by two circular

apertures, each surrounded by concentric myocytes.
The flagellated chambers are aphodal, though sometimes a few appear to be eurypy
lotis; they measure 00276 by 0,031 mm. in length and breadth, and the prosopyle,
which in many cases is exceptionally clearly shown, is single and usually measures about
O012 mm. in diameter.
The

sponge is of much softer texture than Pilochrota haeckeli
longancora, which are hard and harsh to the touch.

and

Filochrota

Filochrota moseleyi, n. sp.
Sponge compressed, ellipsoidal or thumb-shaped, attached below,
oscule near the summit; oscular margin fringed with minute oxeas.

bearing a single
Pores in sieves,

evenly dispersed.

1. Somal oxea, fusiform, straight or curved, more or less
Spicules.-I. Megascieres.
sharply pointed; P2 by 0016 mm., and 14 by 0013 mm.
2.

Oscular oxea, small, fusiform, sharply pointed.
3. Orthotrivne; rhabdome conical, pointed or rounded off near the apex; cladi conical,
pointed, extending horizontally almost immediately after diverging from the rhabdome.

Rhabdome 16 by 005 mm., cladi 0-2 mm. long.
4. Anatritene; rhabdome conical, pointed or rounded off near the apex; cladi curving
evenly backward almost immediately past their origin, the cladome in consequence well
rounded in front.

Rhabdome 1 *6 by 0-02 mm., cladi 0083 mm. long, chord 0103 mm.

sagitta 0 *082 mm.
II. Microscieres.

.5. Ectosomal chici,ster, a small but evident céntrum, and numerous

fine, hair-like, truncated actines; total diameter 0,008 mm.
6.

Choanosomal chia.ster, no evident centrum, actines few in number, usually from
five to seven, slender, rod-like or somewhat conical, roughened,, abruptly truncate, seldom
tylote; total diameter 0,024 mm.

Colour.-Greyish-white.
Habitat.-Torre Strait, August

, 1874; depth, 3. to 11 fathoms.

Remarks.-There is but a single Bpecimen of this sponge, it measures 14 mm. in
The single circular oscule is 2 mm. in
height, and 9 by 12 mm. in width and breadth.
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diameter, and leads into a:tubular cloaca about 3 mm. in depth.
Its systematic position is
a matter of much perplexity. The choanosomal chiaster may be regarded as
foreshadowing
the anthaster of other Stellettids, and it may be preferable to assign the sponge to the

The cortex is thin compared with most species of Pilochrota, from.
genus Anthastra.
O'32 to O'48 mm. in thickness, but since the outer layer to the thickness of O'24 to
O'32 mm. consists of fibrous tissue, its place would seem to be with this genus.
The
inner layer of the cortex, from 010 to O'24 mm. thick, but not always present, consists of

collenchyma in which, however, fusiform cells are usually present in more or less abund
ance,
in the outer fibrous layer oval or round balls of
granule-cells are present in
considerable numbers; they are about 0'l mm. in diameter.
The pores lead either
immediately or by communicating canals into the chones, which are about O'OB to
0,16 mm. in diameter, and usually open by wide unconstricted apertures into
large
incurrent canals, the roots of which frequently extend
tangentially beneath the cortex.

In one of these tangential extensions an Airnelid, O'24 mm. in diameter and over 20 mm.
in length, was observed; it was evidently
living when the sponge was placed in spirits,
and from the neatness with which it fills the canals, looks
very much like an inhabitant.

The chones are frequently crossed by velar
diaphragms, at the level of the inner surface
of the fibrous layer and sometimes at other levels.
Concentric myocytes surround the
lumen of the diaphragm, and small fusiform cells, about O'04 mm. in
length, may some
times be seen radiating from it; similar cells extend inwards from the sides of the

chones; in both cases the
outwardly directed end of the cell stands in contact with the
free epithelial surface.
In one case a conical cell, with a base about O'004 mm. wide
applied against the epithelium, was observed; the conical body of this cell measures
0,008 mm. in length, is produced inwards into a delicate fibril 0'012 mm.
long, and
presents at the middle a well-marked oval nucleus, 0004 mm. in length, containing a
small spherical nucleolus.

The flagellated chambers measure 0,024
The
by O'02 mm. in breadth and length.
canals, both excurrent and incurrent, contain
large quantities of finely granular material,
to
the fact that the animal was
pointing
actively feeding at the time it was captured.
The choa.nocytes, 0'004 mm. in diameter at the base, are
deeply stained, and the proto
of
the base appears more than
plasm
usually granular.

Pilochrota lendenfeicli, n. sp. (PL VII.
fig. 5).
Sponge (P1. VII. fig. 5) more or less spherical, supported on a short stalk; no visible
oscules; pores in sieves
Cortex comparatively thin.
generally distributed.
1. Oxea, stout, fusiform, usually curved, sharply pointed,
Spicules.-I. Megascieres.
2'5 by 00434 mm.
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is either

or rounded off near the point; cladi simple, conical, projecting first
sharply pointe
outwards and forwards, and in the middle of their course
bending into horizontality.

Rhabdome 2856 by 005526 mm.
3. Anatrine; rhabdome conical, much attenuated
proximally, usually rounded off
near the point, otherwise sharply pointed; cladi
proceeding horizontally for only a very
short distance before becoming recurved; thus the front of the cladome is semicircular in
outline.
Rhabdome 1,75 by 00237 mm., cladi 01 mm.
long; sagitta 0,095 mm., chord
0,127 mm.
II.

Microsciere.

4.

Chiaster, varying from a minute form, with an evident centrum
and short numerous actines, to a somewhat
larger variety without a perceptible centrum,
and longer, sometimes roughened actines; actines in both forms
Diameter of
tylote.
the smaller form 0007, of the larger 00118 mm.
Colour.-A dark umber-brown externally,
internally yellowish-grey.
Habitat.-Station 162, off East Moncur Island, Bass Strait,
April 2, 1874;
lat. 390 10' 30" S., long. 1460 37' 0" E.;
depth, 38 fathoms; bottom, sand and shells.
Dredged.
Remarks.-The single specimen of this sponge measures 17 mm. in width; its total
height is 20 mm., made up of 15 mm. for the somewhat spherical body, and 5 mm. for
the stalk, which is 5 mm. in width.
The surface of attachment is
oblique to the axis of
the stalk.
The systematic position of this sponge is more doubtful than that of Pilochrota
moseleyi; it differs from all other species of the genus in the absence of an evident
oscule, and the cortex differs considerably from the
The canals or chones
type.
descending from the pores open into a system of tangential canals from which the
incurrent canals of the choanosome proceed.
The tangential canals, about 0,24 mm. in
diameter, separate an outer from an inner cortical
The outer, 032 mm. in thick
layer.
ness, consists of collenchyma containing abundant. fusiform cells, which wander in all
directions, and render it fibrous.

This is faced externally by a layer of fibrous tissue
0 *02 mm. thick, invested with epithelium.
In this layer also occur oval or round balls
of granule-cells, and numerous isolated
The inner layer, also about 0.32
granule-cells.
in
mm
thickness, consists of large,
densely stained fusiform cells running in various
directions in tangential planes.
They form more or less separate layers, and, between
of
the deeper lying
these, islands of choanosome are included.
There is thus an inter
laminar passage between the cortex and the choanosome.
The flagellated chambers are large
compared with those of other species of the genus;
the following are measurements-0026 by 002, 0032
by 0,025, and 00355 by 00276
mm. in breadth and length.
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Genus 3. Astrella, Sollas.
The cortex is well developed, consisting of a thick outer layer of collenchyma., sharply
defined from a thick inner layer of fibrous tissue: the collenchyrna passes into a thin

Pores in sieves.
Ohones
fibrous layer beneath the investing epithelium.
completely
differentiated, consisting of a main canal lying in the collenchymatous layer,
proximally
constricted into a narrow tube which passes through the inner fibrous layer,
distally
subdivided into several branches, each of which underlies a pore-sieve.
The microsciere

is a pycnaster.

Astrella vosmaeri, Sollas (P1. XVI. figs. 1-5; and P1. XL. fig. 8).
A8trella vosmaer4 Sollas, Prelim. Account., Sci. Proc. Roy. DubL Soc., vol. v. p. 193, 1886.
Sponge (P1. XVI. fig. 1), irregularly prolately ellipsoidal, or compressed cylindrical,
with rounded edges; serving as a basis of attachment to Stelletta phrissens.
Surface
Oscu.Ies not distinguishable
hispid, where the spicules are worn away regularly embossed.
from the pores.
Pores comparatively large, in sieves, generally distributed.
Chones

large, much branched towards the exterior.
1. Oxect, stout, fusiform, not sharply pointed, 3138
Spicule.s.-I. Megascieres.
by
OO592 mm.
2. Dichotriwne (P1. XVI. fig. 2); rhabdome conical,
terminating proximally in a
rounded end about 0O15 mm. thick; protocladi
projecting outwards and forwards,
deuterocladi conical, usually rounded off near the ends, horizontal.
Rhabdome 302 by
0,0789 mm., protocladi O0876 mm., cleuterocladi O238 mm.
long, chord 0636 mm.
3. Anatriwne (PL XVI.
fig. 3); rhabdome somewhat fusiform, rounded off at the
proximal end when about OOO6 mm. thick; cladi diverging outwards and only slightly
backwards for about the first fifth of their course, backwards and
only slightly outwards for
the remaining four-fifths. Rhabdome 361 mm.
long, 0O237 mm. thick below the cladome,
then diminishing to 00197 mm.,
increasing to 0027G mm., and finally attenuating to a
rounded end about 0,001 mm. in diii.meter; cladi 0O395 mm.
long, chord OO395 MM.)
sagitta 00395 mm.
II. Microsciere.
4. Pycnaster (P1. XVI. fig. 4), a small ceutrum
passing into short,
thick, obtusely truncated conical actines, from 00118 to 00158 mm. in diameter.
Colour.-Purplish-grey, darker on the upper exposed surface than underneath.
Habitat.-Station 308, off Tom Bay, Patagonia,
30"
January 5, 1876; lat. 50° 8'
Trawled.
long. 74° 41' 0" W.; depth, 175 fathoms; bottom, blue mud.
Rernarks.-Two specimens of this sponge were trawled, bearing attached to them a"
specimen of Stelletta phrissens, which in the one case is much larger than its support,
(P1. XVI. fig. I), and in the other much smaller.

The larger of the two speciifleDs°
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Astrella vosinaeri measures 30 mm. in height, 45 mm. in width, by 41 in breadth; the
In neither, after a careful search, could
smaller is about 35 mm. long by 23 mm. wide.

The surfaces of both are worn nearly smooth, as if
any trace of an oscule be discovered.
the sponges had been rolled about on the sea-bottom, the hispidating spicules remaining
The pores measure
only where protected by the attached sponge and at the opposite pole.
from O"O"25 to 00775 mm. in diameter, they occur in sieves which overlie the ends of the

The chones (P1. XL. fig. 8) consist of a canal which sends off
canals forming the chones.
numerous branches towards the dermal membrane, each branch terminating beneath a
A single chone thus receives water from several pore-sieves, and may drain
pore-sieve.

In some cases, however, only one or two branches are
In the other direction the canal is continued inwards
given off from the main canal.
through the fibrous layer of the cortex with a very much diminished diameter; it is easily
an area 15 mm. in diameter.

traced in thick slices by the layer of scattered pycnasters which accompany it, and which
extend over the face of the sphinctral muscle which closes its inner end.
This sphincter

forms a ring-like swelling on the inner face of the cortex around the end of the chona.l
canal.

Ectosome.-The cortex consists of a thin outer layer of fibrous tissue, 006 mm. in
thickness, covered by the external epithelium and its underlying layer of pycnasters; of
a thick layer of clear collenchyma, 10 to 1.5 mm. in thickness, containing, in addition to
a network of collencytes, elongated fusiform cells, which, however, are not numerous

enough to give it a fibrous appearance; and finally of an inner layer of fibrous tissue, the
component fusiform cells of which are arranged in the usual way, i.e., in fibres which run
concentric with the surface in various azimuths; this layer varies from 016 to 0475 mm.
in thickness, and the total thickness of the cortex varies from 1.35 to 2,0 mm.
Where
the megascleres pass through the cortex the inner fibrous layer is produced outwards into
conical extensions, which surround the cladal ends of the rhabdomes; a single rhabdome
with the attached fusiform cells extending obliquely downwards from it on all sides into
the fibrous layer may frequently be observed.

C/ioanosome.-The mesoderm is a sarcenehyma, amidst which fusiform cells are some
times seen wandering, especially in the neighbourhood of the canals.
The chones lead

into subcortical crypts, which, like the larger excurrent canals, are furnished with coHen
chymatous walls, in which, in addition to the plexus of collencytes, deeply stained
fusiform cells, and rarely large granular cells elongated in the same direction as the
fusiform cells, are to be seen.

Although no discoverable oscuies exist, there is no diffi
culty in distinguishing the incurrent from the excurrcnt canals, the interdigitation of the
two systems being very clearly revealed in good sections.
The large excurrent canals,
with collenchymatous walls, communicate with the flagellated chambers only by their
terminal branches, and never directly through the walls; indeed, branch canals may some
times be observed extending between the surrounding sarcenchyma and the col]enchyma
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of the canal walls, or excavating the sarcenchymatous face of the latter, in order to
The incurrent canals appear to communicate directly
supply the adjacent chambers.
The flagellated chambers are small,
with the adjacent chambers wherever they may lie.
on an average OO2 by OO275 mm. in length and breadth.
One must not omit to mention that, in the collenchymatous canal walls, cylindrical
cells with swollen bases, extended into one or more long filaments, are to be observed,

the cylindrical end in which the nucleus is situated lying contiguous to the
epithelium, and the filamentous end radiating into the plexus of collencytes.

lining

The remaining Stellettid are heterasterose, i.e., more than one form of microsciere
is present; the additional microsciere may be another euaster, a sanidaster, amphiaster
or microrabcl.
Subfamily 2. EJASTERINA.
Heterasterose Ste]lettide, in which the additional microsclere is a euaster.
Genus 4. Anthastra, Sollas.
Sponge usually more or less spherical ; oscules distinct or not ; pores in sieves over
Ectosome thin, collenchymatous; excavated by extensive
lying subdermal cavities.
subdermal cavities.
In addition to a chiaster an anthaster is present.
Anthcthtra pulchra, Sollas (P1. XII. figs. 1-28).
Anthastra pulchra, Sollas, Prelim. Account, Sci. Proc. Roy. Dubi. Soc., vol. v. p. 191, 1886.
A single small oscule on the summit.
Sponge (P1. XII. fig. 1) small, globular, free.
Pores in cribriform areas, generally distributed.
The
Surface even, harsh to the touch.
oscule is surrounded by a membranous margin, and leads into a cloaca, which receives
several comparatively large excurrent canals
opening into it by sphinctrate mouths.
The ectosome is from O318 to 0478 mm. thick.

1. Oxea (P1. XII. fig. 2), fusiform, straight, or more
Spicule&-L Megascleres.
usually curved, somewhat sharply pointed; from 2q39 to 31 by O0315 mm.
2. Orthotriarne (P1. XII. fig. 3), a conical rhabdome,
very sharply pointed or rounded

off close to the point; simple conical cladi,
rapidly and regularly curving out into bori
Rhabdome 26 to 29 by 00474 mm., cladi 0,25 to 0,27 mm. long.
zontality.
3. Anatritene (P1. XII. fig. 4), a conical rhabdome,
very sharply pointed or rounded
of
off close to the point; cladi
extending horizontally for from one-third to one-half
their course, and then
Rhabdome 2,6 to 29 by
curving backwards and outwards.
00315 mm., cladi 0125 mm. long, chord 0,181,
sagitta 01114 mm.
II. Microseleres.
4. Anthaster (P1. XII. figs. 7-13), actines conical, spined, varying
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from two to seven in number; a single actine of a tetrad form measures about 00158 by
0.004 mm.
5. Chiaster (P1. XII. figs. 6, 14, 15), varying considerably in size and general
character; a small form with a comparatively large centrum and numerous short actines,
about 0008 mm. in diameter, and a larger form, with a smaller centrum and longer actines,
0012 to 00158 mm. in diameter.

In both the actines are abruptly terminated, hair-like
rods, sometimes conical and pointed, scarcely if ever tylote.
Colour.-Yellowish-white.

Hcthitat.-Station 163A, off Twofold Bay, Australia, April 4, 1874;' lat. 36° 59' S.,
long. 150° 20' E.; depth, 150 fathoms; bottom, green mud.
Dredged..
Remarks.-Ten specimens of this sponge were dredged; the largest does not exceed
14 mm. in diameter, with an oscule 15 mm. wide.
The smallest is 10 mm. in maximum
width, with an oscule 0.5 mm. in diameter.
The oscule (P1. XII. fig. 23) leads obliquely into a small cloaca, into which the excur
rent canals open by sphinctrate apertures.
The perforated muscular membrane, thus
tympanising the ends of the excurrent canals, may be regarded as a highly developed
velum.
Velar diaphragms occur at intervals throughout the whole extent of both
incurrent and excurrent canals.

The excurrent canals diverge from the cloaca on all
sides towards the exterior, branching as they go, and interdigitating with the incurrent
canals.

The flagellated chambers (P1. XII. fig. 28) vary from about 0028 to 0032 mm.
in width, and 0,0197 to 0024 in length; the prosopyle varies from about 0,007 to
001 mm. in diameter, and communicates with incurrent canal

by a short prosodus.
The apopyle is from 0008 to 0,016 mm. in diameter, and is continued into an aphodus
from 0,010 to 0028 mm. long.
The choanocytes are very sharply defined; a small but
evident nucleus is seen within the rounded body, which is about 00O4 mm. in diameter;

the collum is defined by a sharp outline on each aide, and passes into the collar, which
is continued into the common fenestrated membrane.
Notwithstanding the clearness
with which the foregoing characters are displayed, no trace of cilia is to be discovered.
The ectosome (P1. XII. figs. 23-27) has the characters usual in the genus; its inner
surface next the choanosome is not defined by any special fibrous layer, but exteriorly,
beneath the outer epithelium, fusiform cells are abundantly present in the collenchyma
of which it is constituted.
Quite as numerous as the collencytes are the rounded clusters
of bacteria which are strewn through this tissue (P1. XII. fig. 25). The subdermal cavities
may be regarded as a system of irregularly winding and branching superficial canals,
crossed by numerous vela, and separated by the collenchyrna of the ectOsome, through
which the spicular pillars proceed (P1. XII.
The pores are collected in sieves
figs. 26, 27).

overlying small canals, which descend directly into the subdermal cavities, and open
into them freely or through a ,velar diaphragm.- in some cases these 'pore-canals are
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The epithelium
constricted into two divisions by a transverse velum (P1. XII. fig. 24).
of the canals is very clearly shown in some parts of the thin slices, and frequently the
outer membrane of the epithelial cells is supported on the tylote ends of the chiastral
The cladi of early forms of the anatriaue project from
actines in tent-like projections.
the primitive tylus at right angles to the rhabdome, as shown in figs. 16-18, P1. XII., the

first two figures representing two successive stages in the growth of the spicule, while the
The
third is a more highly magnified representation of the spicule illustrated in fig. 16.
The tylus
cladi of the protrine project outwards and forwards from the first (fig. 19).
from which the clacli originate is well shown in the end view of a young trine given in
fig. 22.
The anthasters show no tendency to constancy in the number of the actines; six are
The young
frequently present, but five, four, three, and two are quite as common.
anthaster is smooth, with conical pointed actines (figs. 20, 21) ; it is not an overgrown
chiaster, but both probably are modifications of a more primitive form.
Both chiasters and anthasters are found alike in the choanosome and the ectosome,

but anthasters are more numerous in the latter region than in the former, and are wholly
absent near the centre of the sponge.
The chiasters appear nearer the epithelial surfaces

than the anthasters; thus in the ectosome they are plentifully scattere4 over the inner
face of the lining epithelium of the subdermal cavities, almost to the exclusion of
anthasters, which usually are more deeply seated in the collenchyma.

Anthctstra coinimurtis, Sollas (P1. XIII. figs. 1-29; P1. XV. figs. 20-27).
Antha8tra cornmunL, Sollas, Prelim. Account, Sci. Proc. Roy. Dubi. Soc., vol. v. p. 191, 1886.
Sponge (P1. )III. figs. 1, 12, 13) nearly spherical when young, spherical, oval, or
tuberose when older.
Free or attached; frequently sparingly incrusted with foreign
bodies.

Oscules usually not distinguishable from the pores; in one specimen distinct,
Pores in cribriform areas marked out
of the dichotrines.
congregated.
by the clad
Subdermal cavities forming winding, branched,
anastomosing canals within the ectosome.

Excurrent canals usually small, not
distinguishable from those of the incurrent system.
Surface even, rough to the touch, hispici in. places.

1. Oxea (P1: XIII. figs. 2, 14; P1. XV. fig. 23), fusjform,
Spicules.-I. Megascleres.
straight or slightly curved, variously pointed, obtusely or sharply, or tornotate or
A smaller oxea, apparently a young form
strongylate, 42 to 56 by 006 to 009 mm.
of the preceding, is present, and forms within the. ectosome
at the
radiating pencils
ends of the radial spicular sheaves.

2. Dichotriene (PL XIII. figs. 3, 15, 19; P1. XV.
rhabclOme,
fig. 24), a conical
much attenuated proximally, sharply pointed or rounded off near the end; cladi bifurcate,,
protoeladi projecting forwards and outwards, sometimes more outwards than forwards,
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curved,

giving the cladome a cyathiform
appearance, in the former usually straight; deuterocladi sometimes extending horizon
Rhabdome 4418 to 5'7, by 0,09 to 011
tally, sometimes projecting slightly forwards.
MM., protocladi O'143 to O'16 mm. long, deuterocladi 019 to 0,48 mm. long, chord
O524 to 1'114 mm.; distance from the cladal origin to the dichotomy of the arms
measured along an imaginary line representing the axis of the rhabdome produced 0,095

to 0,16 mm.

3. Anatrine (P1. XIII. figs. 4, 21; P1. XV. fig. 25), a conical rhabdome sharply
pointed or rounded off near the end; cladi gently recurving from their origin back
wards, or first projecting outwards and then recurving; cladome rounded or flattened in
front.

Rhabdome 3O to 4,3 by OO32 to OO39 mm., cladi 0,127 to O'16 mm. long,
chord O16 to 02 mm., sagitta 012 to 015 mm.
II. Microscleres.

4. Antliaster (P1. XIII. figs. 5, 22-24; P1. XV. fig. 26), centrurn
usually not enlarged; actines cylindrical or sometimes conical, minutely spined, either
entirely, or partially, in the latter case free from spines near the origin; usually from

three to seven in number, sometimes numerous; from O'021 to O'028 mm. long.
5. Chiaster (P1. XIII. figs. 6, 25-28; P1. XV. fig. 27), centrum usually not enlarged,

but occasionally, though very rarely, forming a sphere of greater diameter than the
length of the actines; actines slender, hair-like, usually smooth and tylote, sometimes
thickened and roughened; sometimes ending abruptly, without becoming tylote; usually
numerous; 0006 to 0008 mm. long.
Colour.-Greyish or cream-coloured white; in one group of specimens russet-red.
Habitat.-Station 162, off East Monccur Island, Bass Strait, April 2, 1874; lat. 39°

10' 30" S., long. 146° 37' 0" E.; depth, 38 fathoms; bottom, sand and shells. Dredged.
Station 163A, off Twofold Bay, Australia, April 4, 1874; lat. 36° 59' S., long. 150°
20' E.; depth, 150 fathoms; bottom, green mud.
Dredged.
Port Jackson, June 3, 1874; depth, 6 to 15 fathoms.

Remarks.-A large number of specimens of this sponge were dredged.
From
Station 162 three specimens, from Station 163A thirty-five specimens,, and from
Port Jackson eleven specimens were obtained.
After examining a few specimens
from

each

station,

I

regard those from different stations as
belonging to three different species, the first distinguished by its reddish colour'
and minute difference in the chiasters; the second distinguished from the first by
was

inclined

to

containing typical chiasters, and from the third by the straightness of the protocladi of
On
the dichotrine; and the third characterised by the curved form of the protocladi.
further examination, the characters of the spicules appeared to be subject to much
variation, and I therefore 'made an examination of the spicules of nearly thirty specimens;
the result showed that none of the differences observed in the, spicular forms could be
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In some of the specimens from Station
relied on for specific or even varietal distinctions.
163A and from Port Jackson the dichotrienes are characterised by cyathiform cladomes
(P1. XIII. fig. 19) (i.e., the protocladi are curved as along the sides of a cup), in others

the cladomes are infundibular (i.e., the protocladi are straight, diverging as along the
sides of a funnel) (P1. XIII. fig. 3).
The cyathiform character is found to vary consider
ably, so that sometimes the cladomes approximate to the infundlibular type, and at others

become more cyathiform than usual; indeed, variations in this respect may be observed
in the same individual sponge.
Carter has made use of the angle which the cladi of the chief trianes make with the
to separate the sponges of this family into smaller
rhabdome in the Geodiid
groups;
it is true that a character which is inconstant in one family may become of
great
in
another,
but
it
does
not
seem
that
a
character
which is not even
importance
probable
of varietal importance in the Ste11ettid
can be employed for making large divisions in
the Geodiide; nor, on further examining into the value of this character in the Geodiiclie,

do we find it more constant there than from the present instance we might expect.
The limits assigned to the dimensions of the spicules in the description above
given
were obtained from an examination of a considerable number of specimens, and
apply to

the species, not to the individual; within the limits of an individual the range of varia
tion is comparatively slight.
I do not suppose that this species is
markedly more
variable than others I have described; the simple explanation lies in the fact that more
specimens were examined.
The smallest specimen measures about 8 mm. in diameter, the
largest 48 by 38 by
40 mm.
The ectosome, which on an average is about 0,08 to 009 mm. thick, consists of
cavernous collenchyma, and is so extensively excavated by the ectosomal canals that
the tissue is restricted to forming the roof and floor of these canals, and the
connecting
which
are
traversed
the
sheaves.
pillars
Transverse vela, perforated by
by
spicular
Fusiform cells are present
sphinctrate apertures, cross the ectosomal canals at intervals.
in the collenchyma, especially in the roof of the ectosomal canals;
they are not more
abundant in the floor, which passes into the choanosome, than elsewhere.
Round or
oval cells containing somewhat large, round,
deeply staining, highly refringent granules
XIII.
are
in
common
the
(P1.
fig. 7)
collenchyma, thickly dispersed through it; they also
occur in the
anthasters.

choanosome.

The

exterior

of the

ectosome

contains a dense layer of

From the ectosomal canals others arise which descend
radially, parallel to the spicule
sheaves into the choanosome; they are crossed at close intervals
by the usual transverse
vela.
At the entrance of some of these canals into the ectosome, the latter is mUII
thicker than elsewhere, and the ectosoma.l canal
large and subdivided by horizontal Pa
tions; this appears to
CLUiVJ,
distinguish in some cases the excurrent from the incurrent
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for I find that it marks the ends of those excurrent canals which terminate by simple ostia
The mesoderm of the choano
in an exceptional specimen to be further referred to later.
The flagellated chambers (P1. XIII. fig. 9) are very clearly
some is a sarcenchyma.
The choanocytes present a rounded base with
and sharply defined in all their characters.
the usual nucleus and nucleolus, a short collum deeply stainable extends from it, and is
continued into an unstained structure seen as two sharply marked lines in section; this

is apparently the collar; the collar enters into the fenestrated membrane; the whole
The prosopyle is single and large, about 00118
length of the cell is about 00 118 mm.
to 0016 mm. in diameter; the apopyle appears usually to be smaller, from O008 to

0O12 mm. across; a narrow aphodus proceeds from it, on an average about O019 mm.
long, but varying according to the distance to be traversed from the canal into which it

The chamber always lies close to the
flows and the chamber to which it belongs.
ultimate wide branch of one of the incurrent canals, the prosopyle opening immediately
into it or by means of a very short prosodus.
The marked contrast between the large

layer of flagellated chambers immediately sur
rounding them, and the small branches of the excurrent system, with their repeated
ramifications ending in a special aphodal canal for each flagellated chamber, is well
shown in P1. XIII. fig. 8.
ultimate incurrent canals, with

the

The peripheral ends of the excurrent canals are no larger than those of the incurrent
system, and only in a few specimens is an excurrent canal of large size to be met with
at all, and this does not communicate directly with the exterior, but by means of smaller
branches which run radially to the ectosome, to open by the usual cribriform pore-areas.
These areas, which present the same characters whether serving for admission of water to

the incurrent system or its ejection from the excurrent, occur between the deuterocladi
of the dichotrines; these, extending horizontally in the ectosome beneath the epithelium,
form by their symmetrical disposition a very regular framework; within the areas of this

framework (PL XV. fig. 20) the ectosomal roof is perforated by pores, from 0004 to
0015 mm. in diameter; the margin about each pore is very thin, consisting of an
inner and outer layer of epithelium, with an excessively thin intervening layer of
collenchyma containing a few fusiform cells; between the pores these increase in number
as the collenchyma in thickness, forming a secondary framework of tissue within the
primary spicular framework; the thickening of the framework does not affect the level
surface of the exterior epithelium, but bulges out on the under surface of the roof, so that
in transverse section each pore forms an opening at the summit of a low dome, the wails
of which axe formed by the secondary framework.
In one specimen the areas at one end
of the sponge are each occupied by a single aperture or ostium which replaces the
fenestration just described.
These ostia are the openings of excurrent canals.

In Anthastra pulchra and the present species we are presented with a series of
stages in the modification 4 the exurrent canal system which serves to explain the
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There is always a single oscule in
lipogastrism and lipostomism already indicated.
Anthastra pulchrct, but, while always small, it varies considerably in size, and sometimes
becomes so minute that it requires properly orientated thin slices to find it.
In
find a reduction in the size of the
correspondence with the reduction of the oscule we
main excurrent canals.
Passing to Anthastra coinmunis, we find that the oscule has disappeared, being
represented either by small ostia or most commonly by pore-sieves; the large excurrent
The explanation which
canals are also reduced and have usually disappeared.
suggests

itself is as follows :-With the reduction in size of the oscule the pressure within the
excurrent canals (the size of the sponge, area of the pores, and extent of the flagellated
surface remaining unchanged) must be increased; but the passage of water through the

sponge depends on the pressure over the excurrent face of a flagellated chamber being
less than that on its incurrent face, and hence this increase of
pressure must be reduced.
Now the branches of the excurrent canals run radially in all radiate
sponges towards the
cetosome, interdigitating with the incurrent canals.
Continued growth will cause them
to enter the ectosome and reach the exterior.

There they find already built up the
ectosornal spicular framework, and consequently when they open to the exterior
they
(10 SO through areas, fenestrated or simply perforated, like those
already established in
connection with the incurrent tubes.

The branches of the excurrent tubes
having now
established communication with the exterior, water can as
easily, probably more readily,

escape through them than through the main canals, which thus become of secondary
With the growth of the choanosome these then become
importance.
pressed together
and are finally obliterated, the branches alone
sufficing for an excurrent system.
The development of the protrienes and anatrienes, after their earliest
appearance,
can be readily followed in sections of this
The cladomes lie one behind the
sponge.
other in the radial sheaves, forming a series in which
progressively younger forms are

encountered as we pass from its distal to its
The youngest observed
proximal end.
forms occur at a distance of about 2'4 to 32 mm. from the outer surface.
The youngest
protruene (P1. XIII. fig. 16) commences with a swelling or tylus at the distal end of
a uniaxial spicule (oxea), produced at the broad distal
margin into three short conical
The
spines, traversed by axial fibres; these spines are the rudiments of the adult cladi.
axial fibres are quite straight, and project outwards and forwards, at an
angle of about
1200 with the axis of the rhabdome.
Thus at an early stage all the trines of the
With growth the spines of the protrifleS
sponge are provided with simple cladi.
increase in size and maintain their original direction, or, in the
specimens with cyathiform
eladomes, curve slightly inwards as they extend forwards.
They presently bifurcate,
the deuterocladi first appearing as
exceedingly short processes with rounded ends (P1. X1J1

fig. 18) ; both primary and secondary claci continue to increase in size as they are traced
distally, the latter both in length and thickness, the former apparently only in thickiless.

REPORT ON THE TETRACTINELLIDA.

145.

The anatrines likewise present, in the first observed stage, a long rhabdome expanded
from which three small spines project at
distally into a somewhat obconical thickening,
the distal margin (P1. XIII. fig. 20); they diverge at first horizontally, or at right angles
to the rhabdome, and preserve this direction for some distance in specimens characterised
by cladomes flattened in front; in those with rounded cladomes a slight backward

curvature is often very early observed; they subsequently grow backwards more than
outwards, and so give rise to the adult form; a further deposit of silica may quite
conceal the originally horizontal growth of the cladi, converting an originally flat-fronted

into a round-fronted eladome;

but the position and direction of the axial fibre remains
unchanged, and faithfully records the successive change in direction of the growth of the
cladi.
The spicules of sponges grow outwards into the cortex, and are subsequently cast

out from the sponge to be replaced by fresh ones; evidence of this forward growth is
afforded by the sponge under description, since none but fully developed spicules are
found with cladomes in the ectosome, and as we descend deeper into the sponge succes
sively younger forms are met with ready to replace those in front as soon as they are
cast out.

The large cells surrounding the spicules (P1. XIII. fig. 10), and serving apparently
as mother-cells, are well seen in many of the sections of the sponge.
They occur about
the middle of the oxeate spicules, but about two-thirds from the proximal end in both
forms of trine.

Anthastra parvi$picula, Sollas (P1. Xlii. figs. 30-40; P1. XL. figs. 1, 2).
Antha8traparvi.picula, Sollas, Prelim. Account, Sd. Proc. Roy. Dubi. Soc., vol. v. p. 192, 1886.
Sponge (P1. XIII. fig. 30), small, spherical, free, with a single small oscule.
Surface even, soft to touch.
sieves, generally distributed.

Pores in

1. Oxea (P1. XIII. fig. 31), fusiform, usually curved,
Spicules.-I. Megascleres.
somewhat sharply pointed, P3 by 0,02 mm.
2. Orthotrine (P1. XIII. fig. 32), a conical, sharply pointed rhabdome; simple
conical cladi, diverging from the rhabdome at a wide angle, and rapidly, somewhat

Rhabdome 1,75 by 002 mm., cladi 021 mm. long.
suddenly bending into horizontality.
3. Anatrüene (P1. XIII. figs. 33, 34), a conical, sharply pointed rhabdome; stout,
short, conical cladi, rapidly recurving till nearly parallel with the rhabdome; front of the
cladome rounded.
Rhabdome P3 by 0016 mm., cladi about 0045 mm. long, chord
0,0485 mm., sagitta 0,05 mm. long, thickness of cladal rhabdome 0025 mm.
II. Microscleres.
4. Anthaster (P1. XIII. figs. 35-37), as in Anthastra pulchra, but
with somewhat slenderer, less coarsely spined actines; length of a single actine of a
tetractinose form 0,014 mm., diameter 0,0035 mm.
5. Chiaster (P1. XIII. fig. 38), a scarcely perceptible centrum and hair-like actines
abruptly truncated, not tylote; diameter 00118 mm.

THE VOYAGE OF H.M.S. CHALLENGER.

146

Clour.-Greenish-grey.
Habitat.-Station 161, off Melbourne, April 1, 1874; lat. 38° 22' 80" 8., long. 144Trawled..
3 6' 30" IL; depth, .33 fathoms.; bottom, sand.
Remarks.-The ectosome (P1. XIII. figs. 39., 40) is about 04 mm. in total thick
ness; the pores open directly into wide canals, which terminate below by freely
opening
into extensive subdermal cavities, from which the incurrent canals are produced inwards.

These, like the excurrent .canals, are widely open, crossed by vela with wide apertures,
and surrounded by thin collenchymatous walls, in which fusiform and vesicular cells

occur as well as colleneytes.
The ectosome, owing to the extensive subdermal cavities,
is reduced chiefly to an outer layer, 013 mm.. thick, forming the roof of these cavities,
and to the pillars of tissue between them; the floor of the subdermal cavities is
only
from
the
clioanosorne
the
and
a
discontinuous
of
separated
vesicular
by
epithelial lining
layer
cells, not more than.0' 008 mm. in diameter.
The ectosomal tissue forming the roof of
the subdermal cavities consists of collenchyma, in which are abundance of fusiform cells,
especially numerous immediately below the dermal epithelium; they lie tangentially,
except in the pillars between the subdermal cavities, where they assume a radial direction.
Just below the margin of the pores, directed at
right angles to the surface of the poral
canal, small, deeply stained, fusiform cells are in some cases
conspicuously present; they

are about 0,024 mm. long, it may be a little
longer, and the nucleus is situated about
0009 mm. from .the outer end, which is in immediate contact with the
lining epithelium
of the canal, if indeed it does not penetrate it
In form, general
(P1. XL. figs. 1, 2).
characters, direction, and position these cells are
strikingly similar to those which von
Lendenfeld has interpreted as sense-cells.

The choanosome is a sa.rcenchyma.
The flagellated chambers are about O03 by
0024 mm. in length and breadth, the
choanocytes 0,012 mm. in length, with a spherical
about
0,004 mm. in diameter; the collum can be traced as . a double contoured
body
band up to its entrance into the fenestrated membrane.
The apopyle and prosopyle are
of about, the same diameter, from 0,008 to 0015 mm.

Anthastra pyrforinis, Scillas (P1. XV.
figs 1-19).
Ecionrna pyrljormi8, Sallas, Prelim. Account, Sci. Proc. Roy. DubL Soc., vol. v. p. 192, 1886.
Soizge (P1. XV, figs. 1, .2) somewhat obconic; attached by a flattened base, rising)
straight sides, which pass by. a gently rounded margin. into a flattened or depressed. I3ppCI
surface, bearing numerous small oscules.
Chief excurrent canals vertically ascenduiP
open each by one or more chones in the oacules.
.
tribute.o'erthesjdes,
.
Spicules.-I. Megaseleres.

1. . Qxea

XV

.P.oret .large,. in' siee,, genllY:d,
"..
'...Y
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from 314 by 0095
pointed or not, straight or curved; varying in different specimens
to 4 by 0104 mm.

2. Protriene (P1. XV. fig. 6), rhabdome massive, conical, roundly pointed; cladi
Rhabdome 286 by 01 mm., cladi O2 mm. long, chord 0318 mm.
conical, stout.
3. Dichotriame (P1. XV. figs. 4, 5), rhabdome massive, conical, much attenuated
proximally, sharply pointed or rounded off near the point; protocladi diverging
pointed or
Rhabdome 302 by 0095 to 312 by 0163 mm., protocladi 01114 mm.,
rounded off.
deuterocladi 011l4 to 0175 mm. in length, chord from 01 to 019 mm.
outwards

and

forwards;

deuterocladi

horizontal,

conical,

and

obtusely

(P1. XV. figs. 7-9), rhabdome slender, conical, excessively sharply
pointed or rounded off near the end; cladi extending outwards more than backwards;
cladome rounded or slightly flattened in front. Rhabdome 20 to 21 by 0,023 mm., cladi
4. Anatritvne

00158 mm. long, sagitta 00118 mm., chord 00276 mm.
II. Microscleres.
5. Antliaster (P1. XV. fig. 10), actines

bacillary with rounded
ends, minutely spined, usually four to seven in number, but varieties in which they
are more or fewer are present; a single actine of a tetrad form 0013 by 000395 mm.
6.

(Jhiastcr (P1. XV. fig. 11), no perceptible ceutram, actines fine, hair-like, variable
in number, tylote; a single actine 0008 mm. long.
Colour.-In two specimens a purplish-grey, in a third yellowish-white.
Habitat.-Port Jackson, June 3, 1874; depth, 30 to 35 fathoms.
Remarks.-Two specimens of this sponge and part of a third are present in the
collection.
Of these, one measures 57 mm. in maximum height by 47 mm. in diameter,
its basal attached surface is an irregular triangle about 22 mm. across; the second is
48 mm. in height, much enlarging from, the base upwards, so that while the base
measures about 25 by 18 mm., the somewhat oblong upper surface measures as much as

62 by 41 mm.
The fragment is the lower part of the sponge bearing the surface of
attachment, and since this measures about 22 mm. in diameter it indicates for the entire
The small simple oscules of the upper
sponge a size similar to that of the other two.
surface measure about 1 mm. in diameter, sometimes more, sometimes less; the pores are
large and do not, so far as one can judge under a strong simple lens, occur more than

four or five together in a single sieve.
The chones are simply the eetosomal ends. of 'the
canals, which undergo scarcely any modification on passing out of the choanosome, if
any.
The ectosome (P1. XV. flg 12>18 about O8 mm: in. thickness; the outer Q0 4 to 0 12 mm.
consists of collenciyma crowded wi&fusiform cells running parai1el.io the epithelial surfa6e,

the rest of the ectosome is composed of collenchytna with woli-d&veiapèd co]Jencytes.
The collenchyma is in addition crowded with oval cells, OO2 mm.. iii diameter, xn&cle up
of deeply stained oval bodies abpiiitoiij..mm

ia diathter (P1 XV... fig. 13)..

These
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abundant as to apparently constitute the main portion of the collenchyma,
in the choanosome.
through which they are evenly distributed; they are also common
Abundantly present along with these problematical cells in the ectosome are examples of
are

so

Seen longitudinally (P1. XV. fig. 19) they present an oblong
a species of Diatomacea.
outline with rounded angles, the largest measuring O'13 by O'24 mm., in transverse
section (P1. XV. fig. 18) they are square or oblong with rounded corners.
Lying closely

along the sides of the test are the remains of diatomin bodies, more or less oval in
outline, with strongly marked annular margins, measuring from O'OOG to 0'O l by O'004 mm.
When first examined
in length and breadth; protoplasm in any other form is absent.
in glycerine great perplexity was felt as to the true nature of these structures; the sections
did not give clear evidence of the bivalvular structure of the test, and it was taken for a
cellulose cell-wall.

Schulze's

solution, however,

gave no cellulose reaction, and the
Balsam preparations
absence of starch in the contained bodies was indicated by iodine.
suggested a siliceous nature for the test, and on boiling out in nitric acid on a glass

slide, this suggestion was confirmed; the test was then found to consist of two closely
applied valves, which present by this mode of preparation a more oval outline than when
mounted in glycerine.
The closest examination, however, failed to reveal the slightest
trace of any surface ornamentation.
The species is apparently new, the genus probably
Amphora; I propose to name it Amphora archeri.

The epithelial surfaces of the sponge are very usually raised into spine-like or hair
like projections, which in glycerine preparations look remarkably similar to sense-hairs
or palpocils.
Sometimes these projections are less concave in their curvature, and
blunter than usual, as represented in P1. XV. fig. 13.
A small nucleus and nucleolus
can usually be distinguished within and beneath them, and sometimes a fusiform cell or
one of the processes of a stellate collencyte, directed at right angles to the epithelial
surface, enters them.
On comparing the glycerine with balsam preparations one finds that
these spine-like eminences of the epithelium are produced by the actines of the underlying
asters; and, from the association of a single epithelial nucleus with each projection, it
looks as though only a single epithelial cell took part in the formation of the latter.
I
was able to trace the continuity of epithelial with underlying mesodermal cells in several
instances; in some cases (PL XV. fig. 17) the epithelium was retracted into the mesoderm
in little funnel-shaped pits, the blind end of which was continued into a densely stained
conical cell about O'006 mm. long, containing a small nucleus, and prolonged inwards as
a fine fibril about 0023 mm. long.
In other cases a somewhat pyriform cell, with a large
central cavity enclosing a deeply stained nucleus, was seen in immediate contact with the
epithelial surface on the one hand, and extended as
O'028 mm. in length, on the other.

a slender, deeply stained fibril,

The Skeleton.-The spicular fibres are closely packed to form a dense skeleton. They
radiate from an excentric origin, indicated near the right hand bottom corner of the cut
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One remarkable fact in connection with them is the

presence of well-developed protriues throughout their whole course from the origin to
the surface.
The dichotriEenes, evidently modifications of the protrienes, and the ana
trines, occur only near the surface, beyond which they do not project except in the
Here the anatriues extend
sheltered depression shown in the upper edge of fig. 1.
outwards for about O25 mm., and some of them, together with fully-developed oxeas,
occur amidst some attached foreign material, free and completely extruded from the

sponge.
The anatrines are sometimes reduced to anadiues and auamonnes, the latter some
what resembling the
shorter in length.

anamonnes of Tetilla peclifera, except that the cladus is far

Anthrastra ridleyi, Sollas.
Ecionema ridleyl, Sollas, Prelim. Account, Sci. Proc. Roy. Dubi. Soc., vol. v. p. 191, 1886.
Sponge ovate; a few papillary processes (apparently for attachment) at the lower end;
several small oscules on the summit.
1. Oxea, massive, fusiform, straight or curved, sharply
Spicules.-I. Megascieres.
pointed or not; 407 by 0118 mm.
2.

end;

Ort/iotriame; rhabdome conical, massive, sharply pointed or rounded off near the
cladi stout, conical, diverging outwards and slightly forwards.
Rhabdome 4.0 by

O118 mm., cladi 027 to 0,32 mm. long, chord 058 mm.
3. Anatriene; rhabdome slender, conical, sharply pointed; cladi diverging more outwards than backwards; front of the cladome rounded.
Rhabdome 36 by 003 mm.,

cladi 0103 mm. long, chord 0183 mm., sagitta 008 mm.
II. Microscieres.
4. Anthaster, small, actines usually numerous, a single actine of a
tetrad form from 001 by 00039 mm.
5.

(Jhiaster, actines slender, hair-like, tylote, no visible centrum;
diameter.

00158 mm. in

Colour.-Yellowish-white.
Habitat.-Port Jackson, June 3, 1873; depth, 30 to 35 fathoms.
Remarks.-The single specimen obtained of this
sponge is a prolate ellipsoid, with a
minor axis of 15 mm. and a
It differs from Ecionema pyrformis
major axis of 23 mm.
in possessing orthotrines instead of dichotrines, and in the reduction of the anthaster,
which differs only slightly from a chiaster.
Both sponges bear a general resemblance
to Anthastra (Stelletta)
tethyopsis, Carter; which, however, is distinguished by much
larger mega$cleres, the oxea measuring 868 by 005 mm., and the dichotrimne B-68 by
0-07 mm.
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Genus 5. Stelietict, 0. Seli.
Pores in sieves overlying completely differen
Oscules may or may not be evident.
tiated chones.
Cortex well developed, consisting of an outer collenchymatous layer
as,, . externally into a thin fibrous layer, and of a clearly differentiated thick inner
p;ing
Chones completely differentiated.
Of the two forms of aster, one is
fibrous layer.
choanosome, though neither is
ectosomal asters, however, form a layer

characteristic of the ectosome and the other of the

The
confined to the region it characterises.
beneath the outer epithelium, from which the choanosomal aster is rigidly excluded.
Stellettct phrissens,' Sollas (P1. XVI. fis.
0
6-20)-

&eile1tap1iriscns, Soilas, Prelim. Account, Sci. Proc. Roy. Dubi. Soc., vol. v. p. 192, 1886.
Sponge (P1. XVI. figs. 6, 7) spherical to cylindrical, compressed, with rounded edges;
Surface bristling with spicules which project for a distance of 6 to 7 mm.;
attached.

embossed, a polygonal network of linear depressions defining low rounded swellings or
Pores in sieves, chiefly distributed over the linear
bosses, about 2 to 3 mm. in diameter.
Oscules small, not exceeding 1 mm. in diameter,
depressions and the sides of the bosses.
Cortex thick, consisting of an outer collenchymatous
distributed in scattered groups.
and an inner fibrous layer without special spicules, except for a single layer of minute

sphcrasters occurring immediately below the outer epithelium.
1. Oxea, fusiform, obtusely pointed, 465 by 0073 to
Spicuies.-I. Megascleres.
4,89 by 007 mm.

2. Dichotrine (P1. XVI. fig. 8); a stout conical rhabclome, below the cladome faintly
constricted, then for a short distance cylindrical or bulging, finally attenuating, till when
about 00125 mm. in diameter it ends in a rounded point; protocladi curving forwards
and outwards, cyathiform; deuterocladi conical, bluntly pointed, diverging horizontally.
Rhabdome from 35 by 0118 to 4,19 by 012 mm., protocladi from 0127 to 0i43 mm.
long, about half the length of the deuterocladi, which are about 0254 to 0,303 mm. long,
chord of the cladome 01 mm., of the deuterocladi 0286 mm.

3. Anatritene (P1. XVI. fig. 9) a somewhat fusiform rhabdome, first diminishing in
thickness from the cladome proximally, then increasing, and finally diminishing, till when
about 0,008 mm. in diameter, it ends in a rounded point; cladi conical, with obtuse or

rounded points, gently curving outwards and scarcely backwards for one-third of their
length, then somewhat suddenly bent more backwards than outwards; cladome slightly
Rhabdome from 872 to 81 mm. long; 0,051 wide below the head,
projecting in front.
in
diminishing to 0037, and then increasing to 0058, finally attenuating to 0008 mm.
diameter, and ending in a rounded point.
1 ptqoi, to bristle.
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10), a -comparatively small centrum
or many conical sharply pointed actines, smooth or minutely spined,
produc3d into few
each about 00198 to 0027 mm. long, by 0003 to 0004 mm. wide.
If. 1'1icrosc1eres.

4. Oxyaster (P1. XVI. fig.

5. Spheraster (P1. XVI. fig. ii), a comparatively large centrum, produced into very
numerous short conical or rod-like actines, abruptly truncated at the ends, usual diameter
001 mm.
Colour.-Faint yellowish-white.

Habitat.-Station 308, Tom Bay, Patagonia, January 5, 1876; lat. 50° 8' 30" S.,
Trawled.
long. 74° 41' 0" W.; depth, 175 fathoms; bottom, blue mud.
Remarks.-'-There are several examples of this sponge in the collection; the largest
It is firmly
measures 70 by 46 mm. in length and breadth, and 61 mm. in height.

attached to a specimen of Astrella vosmaeri; in another case a C'ydoniurn magellani
The hispidating spicules are, in most cases, worn off
furnishes a surface of attachment.
from the greater part of the surface, the embossed character of which thus becomes
revealed.

The cortex (P1. XVI. fig. 12) measures about 1-75 mm. in thickness; immediately
beneath the outer epithelium follows a layer of spherasters one aster thick; this is
succeeded by a very thin layer (about 00118 to 0027 6 mm. in thickness) of fusiform cells
lying tangentially in various directions, this layer is reflected down the sides of the radial
spicular bundles; it passes on its inner side into a thick layer (09 mm.) of collenchyma,
containing numerous fusiform cells which wander irregularly through it; this layer passes
into a thick fibrous felt (048 mm. thick) composed of bundles of fusiform cells running
tangentially in all directions (P1. XVL. fig. 13).

The chones are broken up into numerous irregular vesicular canals within the coHen
chymatous cortex, but within the fibrous layer they form well-defined cylindrical tubes,
which are closed at their inner ends by thick sphinctral muscles, consisting of concentri
cally-arranged myocytes (P1. XVI. fig. 12).
The choanosoma] mesoderm is a sarcenchyma, but in one specimen it becomes collen
chymatous where it surrounds the larger canals, forming a wall about them from which
The flagellated chambers range from
flagellated chambers are absent (P1. XVI. fig. 14).
about 002 by 002 mm. to 0-04 by 003 mm. in length and breadth; the aphodaiL canal
is frequently from 0-02 to 004 mm. long and about OOi2 mm. in breadth.
No genital products were observed in any of the specimens, but several very small
Of these serial sections
young sponges were found attached to the hispidating spiçules.
were cut in several cases, and they afforded results of some importance relating to the
The smallest of the young sponges from which
development of the chones and cortex.
slices were prepared was approximately spherical and measured about 0635 mm. in
The ectosome is very thin (00275 mm. thick) and consists of collenchyma,
diameter.
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invested by the outer epithelium, below which, as in the adult sponge, is a single layer
of minute spherasters.
Beneath the ectosome lie the subdermal cavities (P1. XVI.

The
fig. 15), about O161 mm. high, measured radially, and of very various widths.
pillars between the adjacent cavities are in many cases devoid of flagellated chambers,
in others the chambers extend more than halfway into them; the boundary between
the ectosome and the choanosome is therefore inconstant and ill defined.
All the

forms of spicules which the sponge will at any time possess are already developed,
but the oxyasters are very rare, and are evidently later developments than the
spherasters; the other spicu]es also, except the spherasters, are very much smaller than in
the adult, and of quite cUfferent proportions.
The dichotrhenes, the cladomes of which
already support the ectosome, have thus a very different appearance from that which

The
they present later, but almost precisely resemble the young dichotriene of Thenea.
smallest measured presented a rhabdome 0039 mm., protocladi OO13 mm., and deutero
clad 0045 mm. in length; thus the deuterocladi alone are longer than the rhabdome,
and an entire dichocladus is almost twice as long.
In the fully grown sponge, on the
other hand, the rhabdome is about seven times the length of the dichocladus; in other
words, while the dichocladus increases in length about seven times, the rhabdome increases

almost ninety times in passing from the young to the adult state; at the same time the
protocladi increase in length relatively to the deuterocladi; in the young sponge the
latter are about three times the length of the former, in the adult not more than twice.

In this stage the young sponge forcibly reminds one of a The nea, and from a young
Thenea only essentially differs in the characters of the asters, and in the presence of a
sarcenchymatous mesoderm.
The young sponge (P1. XVI. fig. 17) 1 next to be described was very fortunately
orientated with regard to the plane of the razor, and, owing to this, reveals in the clearest
manner the relation of the chones and subdermal cavities to each other, as well as the

nature of the canal system generally.
It was considerably larger than the preceding,
about 11 by 127 mm., but still approximately spherical.
The ectosome forms a con
tinuous layer of unequal thickness, about 01 mm on an average, entirely surrounding
the sponge; within it the choanosome is seen as a strongly folded layer, connected with
the ectosome only where the outer crests of the folds become continuous with it.
The

of the folds are the incurrent canals not yet differentiated from the
subdermal cavities, which are now merely the broad outer ends of the outer sinuses.
outside

sinuses

bounded by the ectosome and by the pillars through which this and the choanosome pass
into each other.
The inside sinuses of the folds are the excurrent canals, and the common

cavity with which they are continuous is the remains of the paragaster, which communi
cates with the exterior by a single oscule.
1A woodcut in which the structure represented in this figure is worked out in greater detail is given in the
introduction.
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mesoderm of the choanosome is a sarcenchyma in this as in the preceding
The aphodal canals have
individual, and in both the flagellated chambers are aphodal.
not the appearance of metamorphosed folds, and are more probably produced by the
mesoderm converting the original eurypyles into narrow
growth of the surrounding
canals.
The ectosome evidently does not share in the folding of the choanosome; the two
structures.
We may imagine their separation
regions appear to behave as independent
to be produced in one of two ways: either an invagination of ectoderm may occur at
The

various points on the surface of the sponge and there initiate the inwardly directed folds,
or an actual cleavage may occur along the lines now occupied by the subdermal cavities.
The ectosome in this sponge consists of collenchyma, excavated by a few incon
both with the
spicuous vesicles, which, on close examination, are found to communicate
exterior and the subdermal cavities.

The third young sponge examined (P1. XVI. fig. 19) measured about 20 by 26 mm.
The subdermal cavities are now well marked off from the incurrent canals, owing to the

continued folding of the choanosome; they form an almost continuous cavity about 0214
to 0,36 mm. thick beneath the ectosome, which is twice as thick as in the preceding
It consists of collenchyma containing fibre-cells, partly more or less
irregularly dispersed, partly forming a thin layer immediately beneath the subepithelial
This
spherasters, and partly arranged as a thin felt over the inner face of the ectosome.
stage (O214 mm.).

last-named felted layer is the rudiment of the thick fibrous part of the adult cortex.
The vesicular cavities which appear in the ectosome in the preceding stage have now
acquired a comparatively large size, and present a striking feature in the young cortex

They extend completely across it, and are evidently destined to
(P1. XVI. fig. 20).
The cortex is thus formed by the growth and differen
become the chones of the adult.
tiation of a dermal membrane or ectosome, the subcortical cavities are the remains of
subdermal cavities, and the chones independent structures, not produced by the original
folding of the sponge, but arising subsequently, in connection with the thickening and
differentiation of the ectosome.

Subfamily 3. SANIDASTERINA.
}feterasterose Stellettid, in, which the additional microsciere is a sanidaster.

Genus 6.

T?ibracliium, Weitner.

Sponge produced into a special cloacal tube, the niegascieres of which are orthodines.
The microscieres are sanidasters.
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Tribrachium schrnicltii, Weitner (P1. XVII.; P1. XLI. fig. 5).
Tribrachiom 8chmzdu, Weitner, Beitrilge zur Kenntniss der Spongien., Inaug. Diss. Freiburg,
pp. 50-55, Taf. 1. fig. 8; Taf. iii. figs. 29-41, 43, 1882.
Sponge (P1. XVII. fig. 1), somewhat bulb-shaped; consisting of a spherical body and
In addition to a single terminal oscule opening
a long, tapering, cylindrical, cloacal tube.
at the end of the cloacal tube by a sphinctrate aperture, oscular pore-sieves occur generally

distributed over the sides of the cloacal tube.

Pores small, single, distributed in inter
Ectosome a cortex.
dada! areas of the epithelium of the sponge body.
1. Oxea (P1. XVII. fig. 2), fusiform, with sharply pointed
Spicules.-I. Megascieres.
ends, 4,9 by 00671 mm.; the average length is 43 mm.
2. Somal orthotriine (P1. XVII. fig. 3), rhabdome attenuating to a very finely
pointed extremity; cladi conical, sharply pointed or strongylate, diverging at first
outwards and forwards, and either gradually curving into horizontality or becoming

suddenly bent in the middle of their course; usually bent in the middle in a horizontal
plane,, or more or less crooked, sometimes one or more cladi are bifurcate; seldom of
Rhabdome 43 to 4,9 by 0,087 to 0095 mm.;
equal length in the same cladome.
clacli of very various dimensions, maximum length o475 mm.

3. Cloacal orthodiaine (P1. XVII. fig. 7).
This is a reduced orthotri.ene; the rhab
dome is cylindrical or slightly fusiform, tapering to a sharp point; the cladi diverge out
wards and forwards for a very short distance, and then wholly outwards.
They are

conical, sharply pointed and frequently more or less crooked.
The forward direction of
the cladi near their origin is shown by the course of the contained axial fibres, but not
otherwise indicated except by a concavity lying between them in the middle of the front
Rhabdome 39 by 0043 mm. at the origin of cladome, increasing towards
the rhabdal origin to 00592 mm.; clacli 065 by O043 mm.
4. Anatrüvne, often reduced to an anadine and anamonene (P1. XVII. figs. 4-6);
of the cladome.

rhabdome conical, attenuating to an almost fihiform extremity; clacli variable, usually
Rhabdome
extending more outwards than backwards, sharply pointed or strongylate.
115 by 0,01 mm., cladi 00197 to 00236 mm. in length, cladus of an anamonne 0O355
mm. in length.

5. Sanidaster (P1. XVII. fig. 8), rhabdome straight and slender;
cladi numerous, short, with rounded ends; total length 0012 mm., total width 0004
mm., rhabdome about 0001 mm. in diameter.
6. OxyaBter.
This spicule would appear to be characteristically absent, but a single
II. Microscleres.

mm. in
example, 00156 mm. in diameter, was observed in a soleroblastic cell, 00185
diameter.
Colour.-Yellowish-white.
Habitat.-Bajja ;

shallow

water, 7 to 20 fathoms;

September

1873.Weltner's
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in Agassiz's expedition of 1879 off Morrolight in 250 to 400
specimen was obtained
fathoms.
Remarks.-Of this singular and interesting sponge, only the cloacal tube was known
to Weitner, who not unnaturally regarded it as a complete organism, although a histo
logical examination would have revealed the absence of choanocytes and flagellated
The specimens of the Challenger
chambers, and thus have suggested its real nature.
collection are fortunately entire, and thus afford an opportunity for complete exam
A longitudinal section through the sponge (P1. XVII.
ination and full description.
figs. 9, 10) reveals a cortex sharply differentiated from the choanosome, which is
restricted to the spherical body, and does not extend into the cloacal tube.
This latter
commences in a pointed extremity at the centre of the sponge, where also the spicular

fibres of the skeleton originate, thence it gradually enlarges as it proceeds radially out
wards, so that within the sponge-body it has the form of an inverted cone, with its base
at the periphery and its apex at the centre of the sponge.
It is continued outside the
sponge-body as an almost cylindrical tube, tapering very gradually towards its distal
termination, which is truncated, and closed by a sphinctrate diaphragm, centrally per

forated by the terminal oscule.
The tube is usually slightly curved, with a tendency to
be twisted.
The following are the dimensions of six of the most perfect specimens in the
collection:-(I) spherical body (spongomere) 20 mm. in diameter, cloacal tube, conical basal
part 10 mm. long, diameter on emerging from the spongomere 8 mm., length to which
it extends beyond the spongomere 65 mm.; (2) spongomere 16 mm. in diameter, cloacal
tube 63 mm. long, 6 mm. wide at its point of emergence, 2 mm. wide at its distal
termination; (3) spongomere 12 mm. in diameter, cloacal tube 4 mm. wide at its point of

emergence, 45 mm. in length; (4) spongomere 11 mm. in diameter, cloacal tube 45 mm.
in length; (5) spongomere 8 mm. in diameter, cloaca] tube 4 mm. wide at its emergence
from the spongomere, 32 mm. iji length; (6) spongomere 6 mm. in diameter, cloacal tube
6 mm. long.
Besides entire sponges there are a few separate cloacal tubes in the
collection; one of these measures 95 mm. in length.
Spongomere-Ectosome.-The cortex is of irregular thickness: in a specimen 8 mm.
in diameter it varies from about 022 to 039 mm. in thickness; it consists of a middle

collenchymatous layer about 01 to 02 mm. thick, faced externally by a thin fibrous
layer about 0002 mm thick, in which the constituent fusiform cells run parallel to the
surface, and continued inwards into a thick layer of fibrous tissue, from about 01 to 02

mm. thick, in which the fusiform cells arranged in fibres run in various directions,
The collenchymatous layer, which is widely excavated by inter
mostly tangentially.
cortical canals, contains, as well as the usual collencytes, numerous fusiform cells, which

obliquely from the outer to the inner fibrous layer, surround more or less
concentrically the intercortical canals, and wander in various other directions; some
cross
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fusiform cells, different in character to the others, extend from the collenchyma radially
across the outer fibrous layer to end against the investing epithelium.
Ohoctnosome.-The mesoderm, except where it forms the walls of the larger excurrent
canals, is a sarcenchyma; about the large canals it is a very typical collenchyma, pre

senting a colourless unstained matrix and numerous collencytes with long branching
processes; it also contains numerous fusiform cells, which are evidently modified cohen
In the velar diaphragms of the larger excurrent canals one finds displayed in the
cytes.
clearest manner the following structure :-Immediately around the central perforation of
the diaphragm is a narrow ring of concentrically arranged fusiform cells, which we may

regard as myocytes; surrounding this follows a layer of collenchyma containing numerous
fusiform cells, all radiately disposed, and again in some instances surrounding this a thick

The layer of radiating cells
layer of collenchyma with concentrically arranged fibres.
varies in thickness; it is frequently OO4 mm. across.
The cells themselves are very
similar in character to myocytes, a slightly different appearance being sometimes pro
duced through the abbreviation or suppression of the outwardly directed filamentous

extremity, and sometimes by the conspicuous appearance of the oval vesicular nucleus
which bulges out the sides of the cell.
In one direction, they end against the epithelium
of the velar aperture; in the opposite direction, away from the aperture,
they terminate

in one or more fibrils which lose themselves amidst the surrounding collenchyma, with
the collencytes of which they appear to become continuous.
Along with the radiating

fusiform cells collencytes are associated with more or less regularly arranged branching
processes; thus one process usually runs radiately up to the velar epithelium, two others
given off from opposite sides take a concentric direction, and others again are given off
from the inner face and extend more or less radiately into the deeper lying collenchyma.
This contains a plexus of collencytes and a number of more or less fusiform cells on the

whole concentrically arranged.
Ova.-The sarcenchyma contains numerous round or oval cells, consisting of deeply
stained granular protoplasm, but without yelk granules, enclosing a spherical nucleus
with a spherical deeply stained nucleolus.
These cells he in cavities lined by so-called
endothelium; they are of various sizes, the largest seen measured 0056 mm. in diameter,
its nucleus 00158 mm., and nucleolus OOO5 mm. in diameter.
They are probably ova.
"

Canal-System.-The pores, 0025 mm. to 0,06 mm. in diameter on an average,
though exceptionally larger, lead into irregular intercortical canals, which communicate
These run
through the inner cortical layer with the incurrent canals of the choanosome.
more or less radially towards the centre of the sponge, interdigitating with the radial
branches of the excurrent canals, which originate within the choanosome in circular or

oval apertures in the immersed part of the cloacal tube.
Thence they extend root-like
into the choanosome, running somewhat concentrically within it, but giving off branches
which, with their subdivisions, run nearly radially towards the cortex.
The flagellated
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chambers measure about OO316 mm. in diameter; they communicate with the incurrent
canals by wide prosopyles or short prosodal canals, and with the excurrent system by

aphodal canals of no great length.
Skelcton.-As in other spherical Stellettids the megascieres are arranged in radial
fibres proceeding from the centre outwards.
Trianes first occur in the choanosome in

the immediate vicinity of the cortex; here the cladomes of young anatrines, and of
orthotrines, now in a protrine stage, are first seen.
The adult trines extend their
cladi within the cortex, at various levels, the orthotrienes mapping out the overlying

Associated with the
epithelium into intercladal areas in which the pores are situate.
outer epithelium, coating its inner surface, a dense layer of sanidasters occurs; less
numerously, but still abundantly, these microscleres occur scattered throughout the

cortex, particularly below the epithelium of the intercortical canals; within the choano
some they are sparingly distributed.
The Gloacal Tube-Skeletort.-The megascieres of the cloacal tube consist wholly of
orthodienes collected in parallel, more or less equidistant, fibres which extend the whole
Each fibre consists of several spicules lying side by side, others
length of the tube.
overlapping them at the ends, the overlap taking place in such a manner that the cladal

end of the one spicule is always exterior to the oxeate end of the other, in other words,
the spicules are imbricated with the cladomes outwards.
The cladal ends of the spicules
are directed distally, the cladomes, lying immediately beneath the outer epithelium and
its associated tissue, succeed one another in the same fibre at more or less regular intervals,

the cladal centres of succeeding spicules alternating with more or less regularity on each
side of a medial line.
The cladi of adjacent or penadjacent' fibres are given off at about

the same levels, and as each cladus extends across the space between three fibres or even
further, the cladi of neighbouring fibres overlap.
And further, since the cladi make right
angles with the rhabdomes, the foregoing arrangement leads to the formation of a rect

The
angular spicular framework, with interspicular rectangular spaces (P1. XLI. fig. 5).
regularity of this arrangement is disturbed in various ways; the longitudinal fibres
occasionally branch, and the interval between the branch and the main fibre, at first very
narrow, increases till it reaches the average; thus not only exceptionally narrow areas
are produced, but areas with diverging longitudinal sides.
The cladi of adjacent fibres
are not always given off at the same level, and thus the interspicular rectangles may
become transversely subdivided into two or more of less than the average length.
The spicules are more numerous in each fibre, and the cladi arise at closer intervals as

one approaches the origin of the tube; near its distal extremity there may not be more
than two or three spicules to a fibre, and the cladi are as often as not separated by
intervals of from O75 mm. to nearly ro mm., while in the middle of the tube the inter
cladal intervals are about OO8 to 0,3 mm. long, and on average-about 024 mm.
We have" penu1timatc,'? why not" parnadjacent"?
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The tissues of the cloacal tube are crowded with sanidasters throughout.
Soft Parts.-A central canal, of much less diameter than the tube itself, from one

half to one-third in a small specimen, traverses it from end to end (P1. XVII. figs. 15,
A collenchymatous wall invested with epithelium on its free surface bounds the
18).

canal, and a series of muscular vela or diaphragms of the usual character constrict it at
The collenchymatous wall of the canal is separated by a system
irregular intervals.

of irregular canals or lacuna from the skeletal wall of the tube, which is also clothed
with collenchyma; a connection between the two is afforded, however, by the cohen
These freely communi
chymatous strands and lamella which bound the lacunar spaces.
cte with

the

central

by numerous round or oval apertures in the canal wall
(P1. XVII. figs. 15, 16, 18), which is thereby reduced to a mere sieve-net; in the other
direction they open to the external water by sieve-pores in the tissue of the skeletal
wall.
The exterior of the tube is invested with epithelium and an irregular layer of
canal

collenchyma containing numerous fusiform cells, most of which run longitudinally along
the sides of the spicular fibres.
The collenchyma is thickest about the skeletal framework,

but extends thence in fibrous strands across the interspicular rectangles, subdividing them
into a number of oval or rounded areas; secondary, smaller fibrous strands
frequently

proceed from the main strands, and subdivide the larger areas into round or oval fenestre.
The investing epithelium with its associated collenchyma reduced to the thinnest
possible
where
it
extends
over
these,
is
round
or
oval
from
0-012
to
layer,
perforated by
pores
0O39 mm. in diameter;

the number of pores present in a single porous area may vary
from one to six, according to the size of the pores and of the area (P1. XLI. fig. 5).
The saniclastcrs which underlie the investing epithelium accompany it when it forms

the roof of a porous area, but usually not quite up to the
margin of the pore; stopping a
little short of this they leave the membrane bare; it is
apparently structureless, probably
The pore-sieve structure presented by the
consisting of a double epithelial layer only.
cloacal tube is precisely similar to that which serves for the entrance of water into the
incurrent system in so many other sponges, and might lead us to
question its excurrent
function; of this, however, there can be little doubt, since the excurrent canals of the
choanosome occupying their usual position, and becoming larger towards the deeper parts
of the sponge, can be readily traced into communication with the base of the tube.
A
similar excurrent structure is also met with in the nearly related sponge Disyringa

dissimilis, Ridley.
Connection of the G?oacctl Tube with the Sponge-body.-The base of the tube, i.e., that
part of it within the sponge-body, is surrounded by lacünar spaces, which are bounded on
the one hand by the choanosome of the sponge, and, on the other by the exterior of
the base of the tube; they are thus furnished with collenchymatous walls which are
connected across the lacuna by thick collenchymatous bands (P1. XVIL fig. 10).
At the point of
the
emergence of the tube the upper and. lower fibrous layers of
-
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cortex approach and unite, forming a single thin layer, which is continued forwards along
with the investing epithelium on to the cloacal tube, furnishing the tissue of the skeletal
wail.
From the lower fibrous layer of the cortex a thin layer of tissue is continued

inwards over the base of the tube and another over the adjacent choanosome of the
These layers of tissue are
sponge-body, thus furnishing the walls of the lacunar spaces.
more coilenchymatous in character than that from which they are derived.
The interior of

the base of the cloacal tube is occupied by a mass of collenchyma channelled by numerous
excurrent canals.

Development of the Skeleton.-It has already been stated that the cladomes of the
orthodienes become more and more closely crowded together as they are traced towards
the base of the cloacal tube.
This approximation is continued as the tube enters the

sponge, and is accompanied by a decrease in size, till only very small and early forms
are reached.
These small spicules lie within the collenchyma of the base of the tube
arranged in vertical radial planes, one behind the other, the youngest situated most

This is well
externally, and successively older forms occurring towards the interior.
shown in transverse sections made at the proper level through the sponge (P1. XVII.
The spicules cross the wall of the tube from within outwards
fig. 14).
obliquely, the

cladomes

cropping out at its surface one above another, the lowest lying being the
Looked at from the outside the cladomes and cladal ends of the rhabdomes
youngest.
form a structure over the base of the tube like finely woven basket-work (P1. XVII.
fig. ii).
Evidently these spicular series are modified radial fibres, adapted to the sides
of the cloacal tubes.

The chief interest in these spicules is centred in their mode of development.
Weltner
has enquired whether they are to be regarded as primitive forms or reduced trines,
and the following observations furnish a conclusive answer to that question.
The earliest
form of spicule, as shown both by its characters and position, is a minute oxea, 0,071 mm.
long by less than 0002 mm. in width; the distal end appears to be less sharply pointed
than the other.
In the next stage observed we meet with an oxytylote, already

developing minute clacli; the rhabdome, finely pointed at the oxeate end, measures 0,142
by 0002 mm.; at the tylote end it is thickened into a small bulb 0004 mm. long by
0003 mm. in width, from which at the border of the summit minute conical spines
extend outwards and forwards.
The number of spines could not be ascertained, owing
to the position of the spicule.
In the next stage, one more frequently observed, the
rhabdome has attained a length of 0,275 mm.
It tapers to
by 0,0025 mm. in diameter.
a finely pointed oxeate end,
beyond which the axial fibre protrudes, bare of its siliceous
investment, apparently into the surrounding collenehyma, but in reality more probably
into the scieroblast.
The tylote thickening is about O004 mm. in diameter, and three

small cladi, two of which are about OO118 mm. in length, project from it.
A spicule
in this stage is represented in the figure (P1. XVII. fig. 12).
A stage later and the tylus
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has increased to 0'OOS mm. in diameter, two of the cladi are O'0236 mm. in length,
and the third, 0O04 mm. long, appears merely as a rounded tubercle.
In succeeding

stages the tylus and cladi increase in size; but the rhabdome grows so much more rapidly
than the tylus, that eventually it becomes of the same thickness, and the distinction

between the two, though it persists for some time, is finally obliterated.
In a spicule
with the rhabdome 0'0118 mm., the tylus is 0'0158 mm. in diameter, and the axial
fibre of the third and shortest cladus is traceable into it for a distance of 0,0075 mm.
The
axial fibre of this third cladus, which in the adult spicule is usually entirely suppressed,
can be traced for a long distance through the spicular series, indications of it
persisting

in some cases in spicules with a rhabdome 0-039 mm. in diameter, and therefore
presum
almost
adult;
in
this
case
it
is
its
axial fibre, which is about 0'0035
ably
represented by
mm. in length.
The two persistent cladi of the young spicules do not lie nearly in the
same plane with the rhabdome, i.e., at about 1800 with each other, but
diverge at an
angle which is more nearly 120° than that.

Having shown that the adult dine originates in a trine form, and that in all proba
bility in an oxytylote, which is descended in turn from an oxea., we may next turn to enquire
into the cause of the suppression of the third cladus of the trine.
This appears to be

traceable to pressure.
The suppressed or arrested cladus, in 'the early stages of
develop
ment of the spicule, is pressed against the rhabdome of the spicule next behind it in the
series (P1. XVII. fig. 12), and, considering the sensitiveness of more
fully grown spicules
to the slightest action of pressure, it is no wonder that a
young cladus so unfavourably

situated should suffer an early arrest of development.
To a similar cause in all pro
bability the suppression of one or more cladi of the anatrienes of the sponge-body is
due.

The scleroblasts of the megascleres are well displayed in several
preparations of this
The characteristically large nucleus of the
sponge.
spicule-cell is situated at about the

middle of the oxeate spicules, just over what we
may presume is the position of the
actinal origin.
In the triones it always occurs nearer the cladal than the oxcate end.
In a young orthotriene of the
sponge-body the distance of the nucleus from the cladal
origin measures 0146 mm., and from the oxeate termination 0'288 mm.; in a more fully

grown form these distances become 0'592 and 1 *203 mm.; in an anatriane they are
O'217 and 0'414 mm.
In these three cases the distance of the nucleus from the dada!

origin is about one-third the total length of the spicule, and if we suppose the actinal
centre corresponds, as appears very probable, with the position of the scleroblastic nucleus,
we may express this fact in the statement that the length of the cladal actine is to that
of the acladal actine as 1 : 2.

Thus a kind of balance appears to exist between the two actines, the oxeate actine
compensating by its greater length for the greater thickness and the branches of
the cladal actine.
As a notion
01 seems to exist that this may be the case, Carter often
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remarking that what a spicule gains in breadth it loses in length, I thought it might be
worth while to calculate the volume of the two actines, on the assumption that the actinal

origin in all cases is situated one-third the length of the rhabdome from the cladal origin,
an assumption which so far is based on far too few observations to be of great weight.
An orthotrhene was selected having the following dimensions :-Rhabdome 384 mm. in
length by OO839 mm. in diameter just below the cladal origin, and 0O55 mm. in
diameter at a distance one-third the length of the rhabdome from the cladal
origin;

A rough calculation
average dimensions of the three cladi, each 0-318 by 0O839 mm.
gives 0-0196 cubic mm. for the volume of the cladal actine without the eladi, and

0O081 c.mm. for that of the oxeate actine, so that, leaving the volume of the cladi out
of consideration, the cladal actine without the cladi by itself has twice the volume of

the other.

The volume of the cladi is about OO074 c.mm., almost equal to that of the
oxeate actine.
In order in this case that the two actines should have
equal volumes
the actinal centre should be situated about one-sixth of the entire
length of the rhabdome

from the cladal origin.
This is inconsistent with the assumption on which we started;
but it is not altogether opposed to observation, since in some Stellettids the scleroblastic
nucleus has been observed in a position almost
corresponding to this.

Genus 7. Disyringa,1 n. gen.
Sponge more or less spherical, produced at one pole into a special poral or incurrent
tube, and at the other into a special cloacal or excurrent tube.
The chief canals of both
systems symmetrically arranged, alternating with each other on a tetragonal plan.
microscleres in addition to euasters are sanidasters and orthodragmas.

The

Diyringa clissimilis (Ridley) (P1. XVIII.; P1. XLI. figs. 1-4).
Tethyop8i8 di88im11i8, Ridiley, Voyage of the "Alert," p. 447, pl. xL
figs. i-i'.

fig. B, and p1. xliii.

Sponge (P1. XLI. figs. 1-3; P1. XVIII. figs. 1-3), free, spherical, produced at one
pole into a long cylindrical excurrent tube terminating in a thin, solid, obtusely conical
disc, and at the opposite pole into a
long, cylindrical, incurrent tube, the end of which
is not preserved.
Surface even, apparently smooth but rough to touch.
Pores confined
to the walls of the poral or incurrent tube.
1. Somal oxea (P1. XVIII. fig. 10), fusiforin, straight, or
Spicules.-I. Megascieres.
more usually gently curved, variously pointed, sharply or obtusely, or pencil-like; 4641
by O0592 mm.
2.

Cortical oxea, similar to the preceding but smaller, 1785 by O135 mm.
1 cvpIv,-iyyoc, i, Pan's
pipe hence anything in shape like a pipe.
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Clacloxeas (P1. XVIII. figs. 4-9), of various forms.
A. Of the body of the sponge.
3.

a. Orthotria'ne, a conical, sharply pointed rhabdorne, with conical, sharply pointed
cladi, at first diverging outwards and forwards, but mostly outwards, and afterwards hori
Rhabclomc 36 by 005 mm., cladi 047 mm. long.
zontally.
/3.

Orthocliame (P1. XVIII. fig. 8), similar, but with one cladus aborted.
Orthomonane (P1. XVIII. fig. 9), similar, but with two cladi aborted.

y.
3.75 by 0075 mm., cladus 0535 by 0055 mm.
B. Of the excurrent tube..

Rhabdome

This is by far the commonest form.

a.

Orthociic'tme, an orthotriene with one cladus aborted, the remaining two some
times equal, oftener unequal in length; when equal about 10 mm. in length, or longer
or shorter according to the diameter of the tube which they support.
/3. Orthomonwne (P1. XVIII. fig. 4), similar, but with a second cladus aborted, or
reduced to a tubercle, and the third much developed, attaining a length of 1143 mm.
1 Dichomonwne (P1. XVIII. fig. 6), similar to /3, but with the remaining cladus

bifurcated, one of the deuterocladi being large and the other scarcely more than a
tubercle.
Rhabclome 5,533 by 0*05 mm.; relative lengths of protoclacli and deuterocladi
very variable; the protocladus frequently 10 mm., the large deuterocladus 01 mm., the
reduced deu terocladus 007 mm. long.
The measurements of these spicules are taken

oxcurrent
diameter.

tube about 5

mm. in diameter,

from examples obtained from an
belonging to a sponge about 20 mm. in

In a tube of about twice the diameter of the preceding, the cladi of the
spicules are frequently much longer, e.g., 2,142 mm., with about the same thickness.
II. Microscleres. 4. Oxyaster (P1. XVIII. fig. 12), minute, with a comparatively
large centrum, and numerous slender, sharply pointed actines; 0*008 to 0,0118 mm. in
diameter.
5. Saniclaster (P1. XVIII. fig. 11*), similar in form to that of TrThrachiurn sclirnicltii,
but larger; 001185 to 0,0158 mm. long.

Orthodragma (P1. XVIII. fig. 13), chiefly confined to the oscular tube; of the
usual characters; 00237 to 00276 mm. by 00118 mm.
6.

Colour.-Translucent greyish-white, choanosome opaque yellowish-white.
Habitat.-Torrcs Strait, August 1874; depth, 3 to 11 fathoms.

Station 188, Arafura Sea, south of Papua, September 10, 1874; lat. .9° 5.9' S., long.
139° 42' E.; depth, 28 fathoms; bottom, green mud.
Also (Ridley) Port Darwin, 7 to 12 fathoms; bottom, sand and mud;
Strait, 10 fathoms; bottom, sand.

and Torres

Remarks.-As one of the most remarkable spo1ges, if not the most remarkable,
of the Tetractineffid collection, this apccies merits a detailed, description.
The first
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specimens which came into my hands consisted simply of the broken-off excurrent
tube-the same part of the sponge that served for Mr. Ridlley's description of the
On similar fragments of an allied species (from the description I can hardly
species.

After
suppose it to be the same) Marshall's account of Agilarcliella. radiata was based.
making both longitudinal and transverse sections through the tube, I searched diligently
in the prepared slices for flagellated chambers, and though at first surprised at not
finding any in a specimen with evidently well-preserved tissues, I finally concluded that
the tube was not the whole sponge, and that the part containing the choanosome was
Under this impression the figure of one of the cloacal tubes (P1. XVIII. fig. 2)
missing.
was represented upside down, the conical disc having been regarded as a part of the
cortex torn away from the sponge-body, while as we now know it really forms the free
distal termination of the excurrent tube.
were

All doubts as to the existence of a sponge-body
fragmentary specimen which I long afterwards

subsequently set at rest by a
received, and which is represented on P1. XVIII. fig. 3.
Finally, when this Report
was well-nigh concluded, a collection of almost perfect specimens came into my hands,
showing not only the excurrent tube, but an incurrent conduit as well, a totally new

and unexpected feature, and possibly unique amongst the sponges as a group.
Unfor
tunately no specimen I have yet seen is complete from the beginning of the incurrent to
the end of the excurrent tube; in all, the excurrent tubes are broken off some distance
apparently from the end; on the other hand, numerous fragments of excurrent canals
occur terminated by the conical disc, so that in fact all parts of the sponge are known,
and thus we are enabled to construct the restoration shown in P1. XLL fig. 2.
A median longitudinal section of the sponge passing through both excurrent and
incurrent tubes reveals the following structure (P1. XLI. fig. 3) :-In the
sponge-body a
central yellowish-grey opaque choanosome, surrounded by a translucent
bluish-grey
ectosome or cortex.

In the centre of the choanosome is a dense white spicular nucleus
from which spicular sheaves radiate towards the cortex and to both tubes; at the base of
the incurrent conduit they
stop short, but those proceeding to the excurrent tube are

continued into it, passing up its centre and along its sides to constitute the cloacal
skeleton.
The cortex is produced at each pole to form the outer wall of each tube.
The
excurrent canals of the excurrent tube can be traced into the choanosome of the sponge,
where they ramify in the usual manner; the
single canal of the incurrent tube is sub
divided where it reaches the cortex into four
large branches, which enter the cortex;
these are visible not
only in sections, both. longitudinal and. transverse, but they can be
traced like blue veins beneath the skin in whole
specimens (PL XLI. fig. 2); after pro
ceeding some short distance they each bifurcate, and the diverging canals so produced
again bifurcate, and finally subdivide into branches too small to. be traced by a simple
lens.

Subsidiary canals are also-given off above and below the main bifurcations.
An examination of the superficial. iayr c
the cortex failed to reveal the presence of
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open pores in the epithelium; though it forms the roof to numerous dome-like canals
It is, of course, quite possible that pores may open in this epitheial
extending p to it.
roof when the sponge is actively alive, and that they close up when it is exposed to
unfavourable conditions, such as immersion in alcohol.
However this may be (and I think
it unlikely) the chief supply of water to the sponge evidently flows through the incurrent
tube, which delivers it to the intercortical cavities or superficial branches of the incurrent

canals; thence it descends by the usual incurrent canals into the choanosorne, and is
urged on by the choanocytes through the flagellated chambers into the excurrent canals,
whence it flows into the cloacal tube, and by pores in the walls of this reaches the
exterior.

The Cortex.-The exterior of the whole sponge is invested with an epithelial layer,
over the under face of which are scattered innumerable sanidasters; this then forms the
outermost layer of the cortex.
It is succeeded by collenchyma, which presents the usual
stellate colleucytes, but with the branching processes strongly developed, so as to produce
a general fibrous reticulation.
In addition numerous fusiform cells are present, most,
but not all, of which are gathered into fibrous tracts, which
wrap round the spicules
of the cortex, binding them together into a strong framework.
Next the choanosome

the fibres are more richly developed than elsewhere, forming a darkly
staining layer.
beneath
the
is
a
of
more
or
less
fusiform
in shape,
Immediately
epithelium
layer
collencytes
their long axes lying radially, with short processes extending from their distal ends at

right angles to the epithelium, with which they come in contact, and longer processes
from their proximal ends descending into the collenchyma.
The cortex is densely
crowded with oxeas (No. 2), which lie chiefly horizontally in all azimuths; it also
receives the ends of the radiating sheaves of the chief skeleton (P1. XVIII. fig. 14).

These include both oxeas and cladoxeas, the latter chiefly orthomonanes (3, y), their
single cladi projecting into the cortex away from the side of the sheaf, in the same
manner as the corresponding spicules do in Chrotella macellata, among the Tetiffide
(see p. 20).

Numerous irregular canals traverse the cortex, apparently in all directions, without
any tendency to a chonal arrangement.
According to universal rule they are lined by
The cortex is about 00714
epithelium, which is accompanied by the usual sanidasters.
to P0 mm. thick.

The C/ioanosorne.-The mesoderm of the choanosome is a sarcenchyma, richly provided
with fusiform cells, which are arranged about the spicular sheaves, both longitudinally
and transversely, the transverse fibres enveloping the spicules and binding them together.
Fibres cross from one spicular sheaf to another, concentrically surround the water canals,

and wander apparently aimlessly among the flagellated chambers, which are frequently
circumscribed in groups by fibrous strands.
The flagellated chambers (P1. XVIII. figs.
16,22) measure 00276 mm. in breadth, by 00237 mm. in length, the apopyle is about
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The choanocytes present no unusual

characters.

The incurrent Conduit (Gonditus).-The cortex is continued into the wall of the
conditus, which may be regarded as a tubular extension of the cortex (P1. XLI. figs. 3b, c).
The
It is a simple open tube, undivided either by transverse or longitudinal diaphragms.
extend up to its base, but do not proceed further,
radiating spicular sheaves of the body

the spicules which support its walls being similar to the oxeas of the cortex, arranged
to the surface.
The wall, at first thick and rigid,
longitudinally and transversely parallel
soon becomes thin and very flexible; and is perforated by poral canals which lie in the

rectangular interspaces sketched out by the underlying transverse and longitudinal oxeas.
The external epithelium with its associated sanidasters can be traced down the sides of
the poral canals into continuity with the epithelium, also incrusted with sanidasters,
The tissue composing the thickness of the
which lines the inner surface of the tube.
wall is collenchyma traversed by longitudinal, parallel-sided, thin bands of fusiform cells,

which run continuously for a considerable distance; in a preparation 3 to 4 mm. long
some of the bands could be individually traced from end to end, maintaining the same
It is very unfortunate that the natural
breadth, and only ceasing with the preparation.
termination of the conditus is not preserved, as sense-cells might be expected to occur in it.
The only spicules of the conditus are " oxeas and sanidasters.
The Cloacal Tube.-This is cylindrical, tapering, polygonal or circular in transverse

It is composite, consisting of from four
section, terminated distally by a conical disc.
to fifteen (normally sixteen) contiguous, longitudinal, cylindrical tubes, which extend
throughout its whole length, taking a slightly spiral direction, to the extent of twisting
The component tubes are
through an angle of about 1800 between the two extremities.
circular, oval, or triangular in section; they are arranged in tetragonal symmetry. Stage
of four component canals (P1. XLI. fig. 3, a; P1. XVIII. fig. 15).-When only
four tubes are present, they are so disposed that tangents drawn common to them

in pairs would form a square; they touch each other in two plaoes, leaving a
curved quadrangular area in the middle; this is sometimes occupied by a spicular
axis, which is easily parted in the middle, leaving a vacant space, or the spicular axis
may not be present, and its space is left void; in either case a deceptive appearance, as
that of a fifth and central canal, is present; it is possible that the central canal
represented by Marshall in Agilarcliella1 and by Ridley (p1. xliii. fig. 1', loc. cit.)
is to be thus explained.
When the cloaca formed of four tubes has a quadrangular
section, each side is formed by the external part of the wall of one of these tubes,

which then have the form of an equilateral triangle with a curved base facing out
wards.
Stage of eight canals.-Ridley figures a cloacal tube composed of nine canals;
if, however, the central one be disregarded, this would give us a stage of eight such as
'Abhandi. d. ic. Akad. d. Wise. Berlin for 1883, fig. 7.
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Of these eight, four
might, from the general structure of the tube, have been expected.
are primary, arranged as described in the stage of four, the remaining four are smaller
secondary tubes, they lie in the outer angles of the four primaries, one between each pair

Stage of ten canals.-Ridley also figures a stage of ten, in which the four
primary have the usual arrangement, but there are only two secondaries, one at each
end of an axis of symmetry passing between the pairs of primaries; the remaining four
of these.

canals are of the third order (tertiaries), and occupy the outer angles between the
Stage of sixteen canals (P1. XVIII. figs. 1, 18, 19).-In the
primaries and secondaries.
largest cloacal tube in the Challenger- collection is a stage of fifteen (sixteen, with one
tube,

required to complete the symmetry, suppressed), the four primary tubes (i.,
fig. 18) have the usual arrangement, then follow four secondaries (it., fig. 18),
situated in the outer angles formed by contiguous pairs of primaries, and finally seven

(8-1) tertiaries (iii., fig. 18) are present, situated each in the outer angle between
a primary and secondary canal.
The eighth required for complete symmetry is altogether
absent, not being represented even by a rudiment; the basal part of the tube, however,

is not present, or possibly a trace of the missing canal might be found near its proximal
end.
In Agilardiella, Marshall represents a stage of eight, in which all the tubes are of
the same value, i.e., primaries.

Proximally the cloacal tube is traceable into continuity with the cortex and choano
some; the main excurrent canals of the latter are continued as the component tubes of
the cloaca, and its radiating spicular sheaves are continued into the skeleton of these tubes.
The spicu.lar sheaves which approach the cloacal tube differ from the rest which enter

the cortex, their cladomes are developed earlier, so that the young trienes are found quite
close to the spicular nucleus, and from the earliest developed cladomes of these a regular
series of growing forms succeed till the cloacal tube is reached and entered.
The arrange
ment of these spicules is similar to that already described in Tribracliiuin (p. 157); but
as there are at least four tubes present in the cloaca of Tethyopsis, and never more than
one in Tribrachiurn, so in the former case the spicules are more numerous; in the latter
the young spicules of the tube* could be traced into connection with an inflexion of the

cortex; in the former nothing of the kind is to be observed, the spicules
enter the cloaca lying entirely within the choajiosome.

destined to

The youngest form of the cloacal cladoxea closely resembles that of the orthodüne of
Trthrachiurn; there is indeed no discernible difference, except in the absence of a rudi

not
mentary third cladus, which I could not find, owing probably to the fact that I did
Having found, the rudiment in Tribrachiwrn,
employ all the means of research available.

The young spicuics observed are not only
there was less necessity to do so in this case.
like those of Tribrachium, but, except for the absence of a third. cladus, precisely similar

to those of normal Stellettid, the differences which distinguish the adult spicule being
due to subsequent excess and defect of development.
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On entering the cloacal tube the oxeas and cladoxeas extend longitudinally
through
the walls of the component canals in bundles, which chiefly occur in the angles between
The long cladi of the cladoxeas, extending from them at right angles, are
the canals.
curved so as to encircle the canal of which they form the skeleton for about one-half of its
circumference.
As the history of the cladi of these spicules can be traced with tolerable
clearness, it may be as well to introduce an account of it in this place.
Let a, b, c,

In the cloacal tube
(Fig. 1A) be the three cladi of a normal orthotrine seen in plan.
the spicule is so placed that the cladus a has opposed to it the rhabdome of the
next succeeding spicule of the bundle; it therefore becomes suppressed; the cladus
b projects into the collenchyma of the canal, which is
present only in thin lamellae;
a

p

a

C

a

Fia. 1.-Diagram in explanation of the modified trinne spiculea of Di.tyringa dissimijis (Ridley).
as soon

as

it

reaches

the

limits

of

a lamella its

growth is arrested by default
mere tubercle;. the cladus c, on the other

of supporting tissue, and it remains a
hand, lies in the circumference of the wall of the canal r, r, its growth can take place
unimpeded, and it does not cease increasing in size till it has half encircled the canal
(Fig. 1B).

Again the spicule may be so situated (Fig. 10) that both cladi b and c he in the direction
of the circumference of the canal, both these
may enlarge (Fig. 1D), though as one is usually

more favourably situated than the other their
growth is unequal. Dichothnes are produced
as follows:-They occur in the spicular bundles which lie closest to the exterior of the
cloacai tube; the long cladus c follows the wall of the canal to which it belongs (Fig. 1E),
but as this suddenly changes from a curve, of less radius to one of much greater radius
on leaving the interior to form part of the external boundary of the cloacal tube, so the
in.; this way epiu1es
spicular cladjis changes direction with it and thus becomes bent.
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But it is a rule amongst sponges that bending is a precursor
with long bent clad arise.
to Ludding or bifurcating; a bud thus arises at the point of flexure, and a bifurcate cladus
Thus the various forms of trines which characterise this sponge
is the result (Fig. 1E).
mechanical conditions
may be explained as special modifications produced by the special
The dieues with a single bifurcate cladus
involved in the structure of the cloacal tube.
of Thenea..
Thus
might be regarded as reduced forms derived from dichotricnes like those
let the figure (Fig. iF) represent the cladome of a dichotrieue seen in plan; if all the cladi

except those shown by heavy lines be suppressed we shall obtain the dienc of Tethyopsis.
I by no means deny the possibility of such an origin, but regard it at the same time as
less probable, for not only do the conjecturally least modified trienes of the cortex present
no trace of bifurcation, but in Tribi'ctchium, the nearest ally of this sponge, they are
similarly absent.
(Since writing this I find however that dichotrines are sometimes
present in T'ribi'ccchium in the cortex near the base of the cloacal tube, and so far the

Moreover,
probabilities in favour of a dichotrine origin of the dienes are increased.)
they are conned in the sponge under consideration to special regions, and are exactly
adapted to the circumstances under which they there occur; the point of bifurcation of
the cladus is invariably situated at the point of rapid flexure of the circumference
of the excurrent canal, and the relative lengths of the proto- and deuterocladi alter
according to the distance of this point from the eladal origin.
Finally, a whole series of

gradations can be traced between the usual monne and the dame with one dichocladus.
The importance of this contention is obvious, for if the conclusions here reached be held
correct, we have additional evidence in favour of the origin of similar forms of spicules,
and by equal reason of other structures, from different ancestors, but under similar
mechanical conditions.

Besides cladoxeas, oxeas are present in cloacal tubes of the stage of four, but not
in that of sixteen (fifteen); they lie in the walls of the excurrent tubes longitudinally,
and where

these

tubes

form

the

outer wall

longitudinally and transversely, parallel
conditus.

to

of

the

the surface,

cloacal

like

tube,

those

they lie both
of the incurrent

The lumen or canal of the excurrent tubes is much narrower than the spicula.r wall,
within which it lies more or less concentrically (P1. XVIII. figs. 18, 19).
The face of

this canal is lined with epithelium and its sanidasters, and between it and the collenchy
matous layer of the spicular wall run connecting strands and fenestrated lamella of
collenchyma coated with epithelium, beneath which sanidasters occur, but less densely than
usual; on the other hand additional spicular elements, the orthodragmas, make their
The collenchymatous strands and lamella are so
appearance within the collenchyma.
disposed, radiating between the inner and outer walls of the canals, curving, branching
and anastomosing, as to subdivide the intervening space into widely communicating more
or less vesicular 1acun.
The collenchyma of the spicular wall also is fenestrated, so
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of that adjoining.
Numerous fusiform cells are present in the collenchyma as well as the usual branched
These cells (P1. XVIII.
collencytes, and large round or oval vesicular cells occur as well.
that the

lacunEe

of one

canal are in communication with
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those

figs. 20, 21), which vary in abundance, sometimes lying so close together that they touch,
are about 0 04 mm. in diameter, with a very definite outer wall, appearing in optical section
as a thin double-contoured line; circular when seen face on; and, since they are much

Their thickness as shown in such sections
depressed, oval when seen in transverse section.
is about 0015 mm.
Excentricaily situated is a small circular nucleus, 0005 mm. in
diameter, containing a small spherical nucleolus, and surrounded with a small irregular

heap of granular protoplasm, from which irregular, branching, and often anastomosing
granular threads extend to the outer wall, within and over which they expand into a
continuous, granular, protoplasmic layer.
These cells lie close to the epithelium of the
lamella within which they occur, in a single layer facing the surface; occasionally the
layer may become double.

The fusiform cells, often over 0296 mm. long, are variously arranged: some run
radially through collenchyma from the spicular wall to the inner wall of the canals,

entering a layer of concentrically arranged fibres with which the inner wall is surrounded.
At varying intervals (P1. XVIII. fig. 17), on an average about 2 mm. apart, the lumen of
the canal is crossed by a membranous diaphragm (homologous with the usual velum of the
water canals), centrally perforated; around this perforation dark gray, highly granular,
fusiform cells are concentrically arranged, forming a powerful sphincter.
The spicular fibres are encircled by sheaths of concentric fibres, and similar fibres

wrap round individual spicules; the spicules also serve as points of attachment for the
fibres which radiate through the collenchyma; when these fibres pass on to the spicules
they appear to expand into a finely fibrillated film; between the filmy ends of adjacent
fibres, large oval cells with granular protoplasmic contents are developed close to the
sides of the spicules (P1. XVIII. fig. 24); the meaning of this arrangement is not obvious,
Between the spicular columns, running
as the cells do not appear to be scleroblasts.

parallel with them longitudinally, are strong fibres about 004 mm. thick, composed of
fusiform cells, which on reaching the distal disc of the cloacal tube enter it divergently,
and radiate towards its margin and surface, terminating partly by enveloping the spicules
of the disc, partly by entering a fibrous layer which coats its distal face.
The outer wall (P1. XVIII. fig. 20) of the cloacal tube consists of a collenchymatous
layer faced with epithelium on both sides, and continued on the inner face into the
strands and 1amell

of collenchyma before mentioned.
Parallel longitudinal fibres of
fusiform cells traverse it, bulging it on the inner side; they are about 0,028 mm. wide,

and on an average lie about 008 mm. apart.
The outer wall is thus ruled out, as it were,
into a number of longitudinal strips separated by the fibrous tracts; beneath these strips
of the canals.
lie the lacun
Transverse thickenings of collenchyma, containing trans-
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verse fibres, which lie deeper than the longitudinal tracts, cross these at intervals,
of which are perforated by
subdividing them into a number of oval areas, the thin roofs
The external poriferous wall of the cloacal tube
one or more pores (P1. XVIII. fig. 2).
extends on to the under surface of the conical plate which distally closes it.
This plate is formed by a trumpet-like expansion of the axial columns of cloacal

cladoxeas with their associated tissues, covered externally by a similar expansion of the
Its distal face and margin are hispidated by radiating,
outer wall, as just mentioned.
slender, oxeate spicules which project as far as 5 mm. beyond it.

In the large cloacal tube (stage of sixteen) it is absent, and a thin poriferous mem
brane, at the end of one canal perforated by an oscule, alone closes the distal ends of
The absence of the disc appears to be the result of some injury
which the sponge sustained during life.
The plate is composed of collenchyma, supported by monenes, the cladi of which lie
the excurrent tubes.

It is invested with the
radiately parallel with the distal face which they support.
epithelium and associated sanidasters which are present over the whole free surface of

the sponge.
Its substance is excavated by numerous vesicular spaces which are in direct
communication with the canals of the excurrent tubes; those vesicles which lie immedi
ately beneath the membrane covering the distal end of the disc appear to communicate
with the exterior by a few pores.
The poriferous membrane of the under or
proximal

surface of the disc is not traversed by longitudinal fibres of fusiform cells like those of
the wall of the cloacal tube.
The epithelial margin of each pore, from OO118 to
0,0276 mm. wide, is bare of sanidasters for about 0,004 to 0,008 mm.;
they then set in

and mark out a framework with rounded meshes, within each of which a
single pore, or
The width of the bars of this framework is about OO16
may be two pores, are situated.
to OO2 mm., so that the pores lie very close together.
Relation of the Incurrent to the Excurrent Canals.-If the incurrent canals of a
sponge are to be regarded as the outer sinuses, and the excurrent canals as the
corresponding inner sinuses, of the folds of a folded choanosomal plate, it follows that for
every excurrent canal there must exist a corresponding incurrent canal, and further, that

the two kinds of canals must be alternately
In
arranged with respect to each other.
the present instance, where both the excurrent and incurrent canals are
symmetrically

arranged, we are provided with an exceptionally excellent opportunity of determining
whether this relation actually exists; and a mere inspection of such a
specimen as is
shown in the illustration suffices to show that it does (P1. XLI.
figs. 3ct, c), the four
excurrent canals at one pole being alternately arranged with respect to the four incurrdnt
at the other.
Here, however, the two sets of canals are separated from each other by the
intervening sponge-body; if, however, we cut the sponge-body across transversely, we
may expect to find both sets of canals present in the same section; such a section is
represented in the illustration (P1. XLI. fig. 4), and it will be seen that the alternate
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We may therefore regard the
arrangement which theory predicts is exactly maintained.
canal system in this sponge as produced by a regular symmetrical
longitudinal folding of
a more or less spherical Rhagon, followed by an outgrowth at the oscular and ant-oscular
Since the symmetrical arrangement occurs
poles of special excurrent and incurrent tubes.
in an exceptional and remarkably
specialised form of Stellettid, and no trace of symmetry
is present in the more normal and less specialised
species, it cannot be regarded as of any
phylogenetic significance.

Genus 8. Stryphnus,' Sollas.
The somal megascieres are colossal oxeas, closely strewn
through the sponge, not
The ectosomal megascieres
aggregated to form fibres and not radiately arranged.
include ortho-, plagio-, or dicho-trines.
The microscieres are some form of euaster and

an irregular amphiaster or sanidaster.
crowded with megascicres.

The ectosome is composed of collenchyma densely

Stryphnus niger, Sollas (P1. XIX.).
Stryp1iizu niger, Sollas, Prelim. Account, Sd. Proc. Roy. Dubi. Soc., vol. v. p. 193, 1886.
Sponge (P1. XIX. fig. 1), compound, massive, growing from a wide base into erect
lobes and an erect winding wall-like plate of unequal height, and with a rounded margin.
Oscules large, collected in groups on the summit of the wall, and on projections from its
sides, and the sides of the lobes; incurrent canals large, descending from the oscules
vertical to the surface.
Pores singly distributed.
Cortex thick, colleuchymatous, oxeas
distributed through it, in both tangential and radial directions.
Surface even, but
rough to the touch.

1. Oxea (PL XIX. fig. 2); large, stout, fusiform, usually
Spicules.-I. Megascleres.
curved, variously pointed-obtusely, sharply, or rounded off; 2q38 by O061 mm.
2. Dic1iotrine (P1. XIX. figs. 3, 6), small; rhabdome conical, obtusely pointed;
protocladi projecting chiefly outwards, very slightly forwards, deutcroclacli horizontai.
Rhabdome 0,446 by O0356 mm., protocladi 0,055 mm., deuteoc1adi OO79 mm. long,
chord 0254 mm.
II. Microscieres.

3. Oxyaster (P1. XIX. figs. 5, 8), a very small centrum and numerous
slender, conical, sharply pointed actines; a single actine measures 0014 mm. in length.

4. Amphiaster (PL XIX. fig. 9), various in form and size; typically a straight, short,
cylindrical axis, with a whorl of spines at each end; occasionally the shaft terminates in
sharp points, and the spines also are conical and sharply pointed; most usually the ends
harsh, rough; in allusion to the roughness produced by the irregularly and loosely aggregated oxeas,
whether hispklating the surface or projecting from a broken face of the sponge.
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of the shaft are rounded off, and the spines reduced to short stumpy rods or elongated
tubercles; the middle of the shaft is usually smooth and free from spines, but sometimes
spines are produced from it at a great number of points; the whorls then disappear and a

The commonest dimensions are 00158 by
generally tuberculated irregular mass results.
00118 mm. (including the spines); these are sometimes however exceeded, the length
sometimes reaching 00198 mm.
Colour.-A deep puce-black externally, grey within.
Habitat.-Off Port Jackson, June 3, 1874; depth, 30 to 35 fathoms.

Remarks.-There is a single large specimen of this sponge overgrown by a large
(Jelliodes (Gelliodes pociulurn, Ridiley and Dendy).
The irregularly winding flattened
base is about 150 mm. in length by 80 mm. in width; the wall-like mass of the sponge

is about 18 mm. in thickness and 122 mm. in height; the oscules attain a diameter of
3 mm.
Ectosome.-This varies in thickness from 115 to 30 mm. (P1. XIX. fig. 10). Beneath
the outer epithelium (P1. XIX. fig. 11) is a very thin deeply stained layer, about

002 mm. in thickness, crowded with amphiasters and containing numerous fusiform cells
This passes into the main ectosomal tissue, which consists of
tangentially arranged.

collenchyma containing large thin-walled cells in such numbers as to constitute by far
the larger part of the tissue.
These cells (P1. XIX. figs. 16-19) are round or oval in

outline, and usually about 0044 by 0036 mm. in length and breadth; within the thin
membranous wall is a finely meshed network of thin protoplasmic films and threads,
surrounding a small, more or less central, nucleus, about 0005 mm. in diameter, which
contains

a small, deeply stained, spherical nucleolus.
The nucleus is supported by
protoplasmic threads which radiate from it and extend into the general network (fig. 17).
The network varies in character in different cells; sometimes small accumulations of
deeply stained protoplasm occur at the nodes, and the whole terminates in a thin
Sometimes the network is contracted into a small
peripheral film lining the outer wail.
central mass surrounding the nucleus at some distance from the outer wall (fig. 18);

sometimes, again, small, pale, scarcely visible bodies, of circular outline and about 6,004
mm. in diameter, are thickly scattered through the network.
Associated with these cells are others (P1. XIX. figs. 11, 20) on which the dark colour
of the sponge depends.
They are of the same size and shape as the foregoing, and are
similarly provided with a thin membranous outer wall, but in place of a protoplasmic
network they contain a number of spherical, sepia-coloured bodies, about 0.003 to

0005 mm. in diameter, which are frequently closely packed together so as to completely
fill the cellular envelope.
By careful focussing these spherical bodies are resolved into
a dark coloured external wall enclosing a clear central space, within which again a small
dark, almost black, apherule occurs.
In the process of cutting thin slices of the sponge
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more or fewer of the spherical bodies are usually torn out of the cell, and those which
remain are separated by clear intervals from each other; it then becomes evident that as.

a rule no network of protoplasm is associated with these bodies, they alone constitute the
contents of the cell.

It is evident that some kind of relation exists between these pigment-cells and the
cells previously described, and this is rendered certain by the occurrence in the latter of
occasional spherical bodies of the same character as those of the pigment-cells (P1. XIX.
The question then arises as to whether the pigment-cell is a metamorphosed
fig. 21).

The
protoplasmic network cell, or whether the latter is an exhausted pigment-cell.
latter would appear to be the more probable view; the pale circular bodies of the proto
plasmic cells have much the appearance of pigment spherules which have lost their
They frequently contain a small body about 0,002 mm. in diameter, which
pigment.
shines brilliantly with reflected light, and which is evidently a contained air-bubble;
now air-bubbles when unconfined always work their way out of balsam, and their presence
in these bodies is therefore probably due to confinement within some
limiting membrane;
and the question suggests itself whether they may not occupy cavities left vacant by the
exhaustion of the pigment, from pigment granules now represented by the pale circular
bodies, in which the air-bubbles occur.

The apparent absence of protoplasm from the
pigment-cells may be more apparent than real, but till this is shown to be the case it
leaves the question of the relations between the two kinds of cells in a very unsatisfactory

position.
In addition to the preceding cells a third element (P1. XIX. figs. 14, 15) enters.
into the composition of the ectosome, and this is of an altogether problematical character.
It presents itself as minute oval or elongate finger-biscuit-shaped bodies, exceedingly
numerous, evenly and darkly stained, evenly and very- finely granular (fig. 15), and
sometimes marked with faint, longitudinal, undulating striations (wrinkles?) (fig. 14).
At
one end towards the side a small, more darkly stained oval body sometimes occurs, and
Each of these bodies, on an average 001 by 0006 mm. in size,
may represent a nucleus.
lies within an oval vesicle in the surrounding collenchyma, about 0016 by 0012 mm. in
size.

Choanosome.-The mesoderm is a well-marked sarcenchyma, in which, however, oval
cells containing a protoplasmic reticulum, like those of the ectosome, and pigment-cells as
well, are abundantly present; in addition are met with, lying each in its own cavity,
large (OO24 mm. in diameter) rounded or polygonal, deeply stained, granular, naked,

protoplasmic cells, with a large oval nucleus OO12 mm. in diameter, which is surrounded.
by a darkly stained margin, and contains a spherical nucleolus 0004 mm. in diameter.
These cells are numerous in places, as many as seven sometimes being seen together in

one portion of the field of the microscope. The figure (P1. XIX. fig. 13) represents one
of these cells; the wash of colour in the cavity it occupies should have been omitted, and.
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At first I was
the boundary of the nucleus should have been defined by a dark line.
inclined to regard these cells as developing ova, but subsequent examination leads me to
think that they may be the parents of the pigment-cells, for frequently one may observe
one of rounded form becoming resolved at the outer margin into a number of spherical
protoplasmic bodies of about the same size as the pigment-spherules; and in one instance

I observed the nucleus of one of these cells unchanged in character, but surrounded by a
crowd of spherical protoplasmic bodies, many of them presenting a central cavity in which
small spherical granule could be discerned.
Canal System.-The incurrent canals of the ectosome do not form chones, they wander
irregularly across it, and are continued without modification into the incurrent canals
The flagellated chambers are either aphodal or slightly diplodal, they
vary from 0024 by 0028 mm. to 003 by OO3 mm. in diameter.
The Skeleton.-The chief megascieres are oxcas, which are not collected into bundles

of the choanosome.

or fibres, nor are fusiform cells associated with them; indeed fusiform cells are remarkably
scarce in all parts of the sponge, chiefly, if not solely, occurring in the outermost layer of

the ectosome.

The ectosomal oxeas, which do not differ from those of the choanosome,

lie in various directions, some at right angles to the surface, some obliquely, and many
tangentially; a superficial layer of tangentially-lying oxeas occurs immediately below the
outer epithelium.
No sort of arrangement can be distinguished in the distribution of the
The dichotrianes
choanosomal oxcas, which densely crowd the interior of the sponge.
are of remarkably small size compared to the oxeas, and are confined to the ectosome.
In the plate (P1. XIX fig. 7) a second smaller oxea is represented as a characteristic
spicule of the sponge; this is an error, due to the presence of the incrusting Monaxonid,

the spicules of which must have got mixed with those of the Stryphnu$ on boiling out.
The amphiasters occur throughout the sponge, but are especially characteristic of the
ectosome; the oxyasters are almost peculiar to the choanosome, but a few occur in the
ectosome.

Subfamily 4. RHABDASTERINA.
Heterasterose Stellettid

in which the additional microsciere is a microrabd.

Genus 9. Psammastra, n. gen.'
The ectosome is a thick fibrous cortex containing embedded foreign bodies; its
surface is conulose.
The megascleres include peculiar cladoxeas.
The microrabd is a
microstrongyle.

I 4itq.ioç, *, sand
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Psammastra rnurrayi, Sollas (P1. XXXVIII. figs. 1-12).
P8animao'tra mw-ray4 Sollas, Prelim.. Account, Sci. Proc. Roy. Dubi. Soc., vol. v. p. 195, 1886.
Sponge (P1. XXXVIII. fig. 1) more or less spherical, resembling Cranidlla; surface
raised into conules of unequal size and unequal distances apart; reticulately ridged,
Oscules, more than one
ridges on the sides of the conules, radiating from their summits.
in number, small, opening at the base or sides of the conules.
Pores small, in sieves in
Cortex thick, fibrous, crowded with
oval areas formed by the reticulation of the surface.

embedded grains of sand and other foreign bodies, produced at the base into strong
fibrous processes for attachment.
Spicules.-I. Megascieres.
465 by 0O65 mm.

1. Oxea, straight, fusiform, sharply or roundly pointed;

2. Plagiotritene (P1. XXXVIII. fig. 3), rhabdome conical, sharply or roundly pointed
at the proximal end; cladi simple, short and stout, conical, gently curving forwards and
Rhabdome 3,9 by 0071 mm., cladi O097 to 0'llG mm. long, chord from 016
outwards.
to 0,175 mm.
3.

Cladoxeas (P1. XXXVIII. figs. 4-8), or modified trines.
Rhabdome a strongyl
oxea, at the oxeate end sharply or roundly pointed, at the cladal end strongylate; clacli
variable in number, from two to four, usually three; simple, conical, or one or more bi
furcate in a horizontal or vertical plane; proceeding from the rhabdome a little distance
below its strongylate termination, sometimes projecting at right angles to the axis of
the rhabdome, sometimes recurved, sometimes one or more projecting forwards, and the
others backwards; the axial fibre usually proceeding outwards and backwards for the
Rhabdome 322 by 0O775 mm., extending distally beyond the
first part of its course.
cladal origin a variable distance, frequently 0045 mm.; cladi 0,05 mm.. long measured
from the exterior of the rhabdome, 0065 mm. from the clada.l origin.
are very variable, and those given are to be regarded as averages.

The dimensions

4. Microstrongyle (P1. XXXVIII. fig. 10), a short cylindrical
strongyle, sometimes constricted in the middle, minutely and irregularly spined all over
the surface; 0012 to 0016 by 000395 mm.
II. Microacleres.

5. Oxyaster (P1. XXXVIII. fig. 11), centrum small or inappreciable, actines slender,
conical, bearing a few minute erect spines near the extremities, total diameter 002 t&
0024 mm.

6. Spheraster (P1. XXXVIII. fig. 12), centrum' about one-third of the diameter of the
to 0'016 mm.
spicule, actines conical, numerous, sharply pointed; total diameter 0,012

The oxyasters and spherasters occur mingled together, and can only be regarded as
accidental modifications of the same form.
Colour.-Ochreous-brown on the sides and upper surface, the ends of the conules
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deeper in tint, almost orange coloured; the lower surface where not exposed to the light
of a pale grey tint.
Habitat.-Station 162, off East Moncceur Island, Bass Strait, April 2, 1874; lat. 390
10' 30" S., long. 1460 37' 0" E.; depth, 38 fathoms; bottom, sand and shells.

Dredged.

Remarks.-Of this conulose Stellettici a single specimen was dredged; it measures
from 45 to 50 mm. in diameter.
The conules vary from 1 to 5 mm. in height.
There

are three evident oscules situated near the base of the sponge, and indications of others;
of the three, the two smaller are about 2 mm. in diameter, the third
larger is about 5
mm. in diameter.
The two smaller oscules open each at the base of a conule which over
hangs them, the third larger is situated on the summit of an irregular tent-like elevation,
with a conule at each side of its margin.
It leads into a system of wide intercortical
canals (constricted into vesicles by numerous vela), which receive the excurrent canals

from the choanosome through sphinctrate apertures.
The pores of the pore-sieves are very small,
usually from 0008 to 0015 mm. in
diameter, they lead into widely
extending intercortical cavities, which are converted by
numerous velar partitions into a network of vesicles, and which communicate with the

incurrent canals of the choanosome by
descending radial canals.
The cortex (P1. XXXVIII.
g. 2), about 2 or 3 mm. in thickness, consists almost
entirely of fibrous tissue, the fusiform cells of which run in various directions concentric
with the surface.

Embedded in the tissue are abundant angular grains of quartz sand, and
occasional Foraminifera and other
foreign bodies, usually ranging between 008 and 05
mm. in diameter, on the
The presence of these sand grains makes
average about 02 mm.
it impossible to obtain other, than
The mesoderm of the
very thick slices of the cortex.
choanosome is a sarcenchyma, except where it forms the walls of the
larger canals; these
are colleuchymatous.

Skeleton.-The megascleres are arranged in radial bundles, and the trienes and
cladoxeas are first met with in the choanosome
The remarkable
just below the cortex.
cladoxeas are more numerous than the trines,
occurring as the staple cladose spicule of
the skeleton.
This is the case in no other known Tetractinellid, for
though similar forms
may occasionally be found where the spicules are unusually massive and densely packed,
as in Ecionema pyrformis,
they are never other than exceptional and evidently
abnormal varieties.
These abnormal varieties are, however, of the highest interest,
since the conditions which have
exceptionally operated to produce them in one sponge

may become general in their action in another, and thus lead to the multiplication of
the abnormal into the characteristic or
Of this process the instances
prevailing form.
afforded by the sponges are almost numberless, one of the commonest
being the abnormal
occurrence of oxystrongyles,
strongyloxeas, and strongyics in skeletons composed other
wise solely of oxeas.
It is in the study of these changes that we may find a clue to the
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conditions under which particular forms have been evolved.
In the case of Psammastra
we have seen that somewhat similar cladoxeas are exceptionally met with in Ecionerna
pyrformis where they are associated with an unusually dense skeleton, consisting of
massive spicules closely packed together into fibres.
In Psammctstra murrayi these
spicules are associated with an exceptional character in the cortex, the abundant presence
of angular quartz grains, and in both cases the deviation from the average trine type
would thus appear to be due to secondary pressures and tensions, due in the one case
to the close packing of the spicules, and in the other to the presence of opposing sand
grains.
It is possible that the unusual forms produced under these circumstances
may
afterwards become preserved by inheritance, and we may thus explain the presence of
cladoxeas in the choanosome, where the pressures due to the presence of sand grains do
not exist.

In concluding these remarks on the cladoxeas one may mention that
they are present
in greater variety than is described under the
heading of spicules, and that the axial fibre

in the vicinity of the cladal origin
frequently gives rise to more numerous branches than
those which enter the cladi.
In some cases, just below the cladal origin, three fibres
passing off backwards and outwards from the main axis into the substance of the rhab
dome have been observed.
These accessory branches have no effect whatever on the
external form of the rhabdome.

The microstrongyles are scattered through both choanosome and cortex,
though they
are more abundant in the latter, and immediately beneath its
investing epithelium they
occur in a single layer, arranged as closely as possible together without
actually touching.
The asters occur in the inner part of the cortex, but are chiefly distributed
through the
choanosoine.

APPENDIX TO THE EUASTROSA.
Family EPIPoLAsID.'
Euastrosa (?) without trines, possessing oxeas and one or more forms of aster.
The
oxeas arranged partly in radiating fibres, partly scattered loosely in the choanosome; in
the ectosome they he
tangentially.

The chamber system (so far as investigated) diplodal

Genus Amphius,2 ii. gen.
Chamber system diplodal.
Possessing but one form of microsciere, an amphiaster.
'
to lie on the surface, in allusion to the tangential position of the ectosomal oxeas.
2 'Awpoc, a Homeric hero, II., ii. 830.
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Ainphins hnxleyi, n. sp. (P1. XLII. figs. 5-11).
Sponge (P1. XLII. fig. 5) massive, lobate, attached; lobes axially excavated by a
large deep cylindrical cloaca; oscules situated on the summits of the lobes, each the

scarcely constricted opening of the cloaca (PL XLII. fig. 8); oscular margin membranous.
Pores small, in sieves, which overlie the incurrent canals (P1. XLII. figs. 9-11).
Surface
smooth, formed of a thin, now wrinkled, skin, supported by tangentially lying, scattered
oxeas.

Texture soft.

1. Oxec (P1. XLII. fig. 6), slender, cylindrical, points
Spicules.-I. Megasclere.
blunt or tornote; 0588 by 0007 mm.
II. Microsciere.
2. Amphiaster (P1. XLII. fig. 7), axis minute, cylindrical, actines
slender, cylindrical, terminally tylote; arranged in a whorl at each end of the axis, and
with a single one continuing the direction of the axis ; total length 0016 mm., of the
axis 0004 mm.
Colour.-Nut-brown externally, yellowish-grey within.
Habitat.-Off Api, New Hebrides; depth, 60 to 70 fathoms.Remarks.-There is a single entire specimen of this
sponge; it measures 68 mm. in
The largest oscule measures 9 mm.
height, 112 mm. in length, and 57 mm. in breadth.
and 10 mm. along two rectangular axes, the smallest is about 4 mm. in diameter; the

The excurrent canals radiate
largest cloaca is 31 mm. in depth, the smallest 5 mm.
from the cloacas, running more or less parallel to the curved
upper surface of the lobes
in which they lie.
The ectosome is thin, not more than 01 mm. thick; it consists of

what might he called fibrous
sarcenchyma, i.e., a granular deeply staining matrix, con
taining fusiform cells about 0.04 mm. in length.
Notwithstanding the markedly brown
colour of the skin, 1 could detect no
The ectosome passes
special pigment-cells.
insensibly into the choanosome, the mesoderm of which is sarcenchymatous.
The
chambers
are
with
short prosodi, they measure 0,0237 mm. in diameter.
flagellated
diplodal
The water-canals are provided with velar
diaphragms.
The oxeas are partly scattered
singly through the sponge, partly loosely aggregated
into narrow fibres, but never bound
The fibrous spicular tracts
together by spongin.
to
run
more
or
less
appear
The tangential spicules of
parallel to the chief water-canals.
the ectosome partly consist of the most
superficially situated of the singly scattered
oxeas, and are partly provided by. the
spicular fibres which curve from the radial to the
tangential positionas they approach the surface.
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SUPPLEMENTAL ACCOUNT OF ALL OTHER KNOWN SPECIES OF STELLETTIDSE NOT IN THE
CHALLENGER COLLECTION.
Subfamily 1. HOMASTERINA, Sollas.
Myriast rct crassicula (Carter).
Stelletta crassicula, Carter, Ann. and Mag. Nat. list., ser. 5, vol. vii. p. 371, 1881.
Sponge small, spherical, attached; oscules single, dispersed; pores in sieves; surface
hispidateci by projecting anatrines.
1. Somal oxea, fusiform, 26 mm. long.
Spicules.-I. Megascieres.
oxea, 0317 mm. long.
3. Orthotriwne, rhabdome 2-6 by 0-07 mm.
rhabdome 26 mm. in length and over; cladome, chord 017 mm. long.
II. Microsciere.

5.

2. Ectosomal

4. Anatri"ene,

Chiaster, actines slender, not tylote, OOO85 mm. in diameter.

(Job ur.-Brownish-grey.
Habitat.-Basse Rocks, Gulf of Manaar.
Remarks.-Carter

regards the ectosomal oxea as a microsciere, and speaks of it as
No information is given as to the position of
characterising the sponge by its large size.
this spicule in the ectosome, but judging from some remarks which Mr. Carter was kind
enough

to

send me

supplementing his description, I conclude that it does not he
microxea of Papyrula, but radially like the ectosomal oxea of

tangentially like the
Ecionerna or Anthastra.

As the sponge does not appear to possess a cortex, and as the
chiaster is the only form of microsclere present, I assign the species to the
genus
Myriastra.

Myriastra simplicissima (0. Schmidt).
Ancorina 8implici8szma, 0. Schmidt, Spong. Kiiste v. Algier, p. 18, p1. iii. fig. 9, p1 iv. fig. 9,
1868.
Sponge.-Massive, irregular, knoll-like, or pear-shaped, surface round; oscules
numerous, canal system well developed; cortex thin.
1. Oxea, fusiform, frequently somewhat suddenly bent
Spicules.-I. Megascieres.
in the middle, 21 by 008 mm.
2. Plagiotriane, rhabdome conical, straight, 16 by
0,065 mm., uladi short, conical, not very sharply pointed, O2 mm. in length.
II. IVlicrosclere.
3. Chiaster, aetines numerous, baeillary, truncate, never tylote.
Two forms of this spicule are to be
distinguished; one, somewhat smaller than the
other, occurs immediately beneath the
investing epithelium;. it measures 00118 mm. in
diameter, and presents a minute but evident centruin; the other form is
generally
distributed throughout the sponge, it measures 0,017 mm. in.diameter and
presents no
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trace of a centrum; the two forms, though distinguishable, are so similar, that I have
not thought it worth while to remove the sponge from the Homasterina, as it is evidently
most closely related to Myriastra.
Size, 70 mm. in height.
Colour.-Brownish.
Habitat.-Coast of Algiers.
Remarks. -The

specimen
kindness of Professor Perrier.

of this

sponge

which I have examined, I owe to the

Pilochrota cingalensis, n. sp.
Sponge ().
Cortex thin, about 035 mm. in thickness.
1.

Oxea,

fusiform,

frequently curved, more or less
mm.
2. Orthotriame, rhabdome conical, bluntly pointed
or strongylate, 143 by 0058 mm.; cladi O12 mm. in length.
3. Anatrianze, rhabdome
cylindrical, slender, bluntly pointed or strongylate, 127 by 0017 mm.; cladi 0058
Spicules.-I. Megascieres.
bluntly pointed, 1,43 by 003

MM., chord 008 mm., sagitta 0055 mm. in length.
II. Microsciere.
4. Chiaster, actines slender,

variable

in

number

and

terminally tylote, 0-016 mm. in total diameter.
Colour.-Light brown.

length,

Habitat.-GaUe, Ceylon.

Pilochrotafibrosa (0. Schmidt).
Aneorinafibrosa, 0. Schmidt, Spong. Atlant. Gebiet., p. 67, 1870.
Sponge.-An irregular thick incrustation, with a clearly differentiated cortex.
1. Oxea, fusiform, 1,43 mm. by 0027 mm.
2. PlagioSpicules.-I. Megascleres.
trine.
II.

Microsciere.

3. Master,

centrum

absent,

actines

about six to twelve in number; total diameter 0012 mm.

slender,

bacifiary,

tylote,

Habitat.-Florida; depth, 119 fathoms.
Remarks.-I am indebted to Dr. Ernst Ziegler of Strasburg for the
opportunity of
examining one of Schmidt's mounted preparations of this sponge; like the description it
is inadequate; the chiasters, however, are
clearly shown, and one cannot but wonder how
Schmidt came to overlook them, they resemble those
represented on our PL XIV.
19
and 20; the megaacleres are said by Schmidt to resemble those of Ancorina
figs.
simplicissima, 0. Schmidt.
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Pilochrota () lactea (Carter).
&eilefa lactea, Carter, Ann. and Mag. Nat. Hist., ser. 4, voL vii. p. 9, p1. iv. figs. 17-21.
Norman, Mon. Brit. Spong., Bowerbank, vol iv. p. 210, 1882.
,,
11
Sponge small, filling small excavations made on rocks by Saxcava and other boring
animals.
Spicules.-I. Megascieres.
trune, O825 mm. in length.

1. Oxea, 125 mm. long.

2.

Orthoti'iame and dicho-

II. Microscieres.

3. Spherctster, minute, centrum of variable size, sometimes almost
absent, sometimes of much greater diameter than the length of the actines; actines
numerous, slender, oxeate, truncate, or rarely tylote; OO125 mm. in diameter.
4.
Orthodragma, confined to the choanosome, 0025 mm. in length.
Colour.-White externally.
Habitat.-South Devonshire.

Reinarks.-As I am ignorant of the structure of the cortex of this species it is with
considerable hesitation that I place it in the genus Pilochrota; the orthodragmas, as
stated by Carter, are coufind to the choanosome, and there is no
necessity therefore to
assign it to Drag'mastra, with which it is evidently not nearly related.

44strella anceps (0. Schmidt).
Stelletta ancep8, 0. Schmidt, Spong. Adriat. Meeres, Suppi., iii. p. 31, 1868.
Sponge forming irregular crusts; cortex from 08 to 16 mm. in thickness, apparently
not differentiated into two layers; surface hispid.

1. Oxea, 178 by 0045 mm.
Spicules.-I. Megascleres.
2. Orthotrine, 1,25 mm.
in length; esactine frequently shortened and
This
strongylate; cladi O142 mm. long.
is
reduced
to
a
dine.
spicule
frequently
11. Microsclere.

3. Pycnaster, from OO13 to 002 mm. in diameter
(OOO98 mm.,
0. Schmidt); this is a
remarkably variable form, passing into oxyasters, chiasters with
bacillary truncate actines and splierasters, without, however, changing its size.
Colour.-Cortex violet.
Habitat.-Cette, Algiers.
Renwirks.-This sponge is
very closely allied to Astrella pumex, from which it is
distinguished by the difference in the form of the cladome of the trines.
I have
provisionally assigned it to the genus Astrella, but am much inclined to think that its
better place would be with Piloch,rota.
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Astrella c1orsqera (0. Schmidt.).
Sielleita dorsiyera, 0. Schmidt, Spong. Adriat. Meores, SuppL, p. 31, 1868.
Sponge.-Spherical, surface raised into very irregular conules; pores large, in sieves,
cortex thick, differentiated into a cavernous outer half and a dense fibrous inner half,
containing a few grains of sand and other foreign bodies scattered through it. Outer ends
of the chones enlarged into wide cavities into which the pores open; inner ends conical,
constricted into narrow canals, which open into the subeortical crypts.
1. Oxece, fusiform, sharply pointed, 3O by OOG mm.
Spicules.-I. Megascieres.
2. Orthotrine, rhabdome conical, sharply pointed or strongylate; cladi conical,

Rhabdome 16 by 006 mm., cladi 0127 mm., chord 0223 mm. long.
sharply pointed.
II. Microsclere.
3. Chiastei', centrum very small, actines cylindrical, *strono, late
or truncate, varying in number from four to many; average diameter 0,016 mm., forms
with four actines only, as much as 0,024 mm. in diameter.
These asters form a layer
beneath the epithelium, and are distributed generally throughout the sponge.
Colour.-Blackish-brown externally, greyish-white within.
Habitat.-Lesina, in the Adriatic Sea.

Remarks.-At first I assigned this sponge to the genus Psamniastra, but since it
does not contain the characteristic microstrongyle, I am now inclined to regard it as an
aberrant form of Astreila., from which it differs chiefly in possessing conules.
These,
however, are different in character from those of Psam'mastra rnnrrayi, being much

more irregular.
The orthotrines are subject to modifications somewhat similar to those
of the last-named species; thus they are frequently reduced to
oxystrongyles and oxyty
lotes, the latter usually retaining their triene character by a branching of the axial fibre;
the former usually not, but yet frequently indicating their origin by the presence of
one or more cladi irregularly given off some distance below the
strongylate end; in
one instance an oxystrongyle was observed bearing a single normal dichocladus.
The pores are large, varying from OO326 to 01 mm. in diameter.
Astrella pumex (0. Schmidt).
Siellella pumex, 0. Schmidt, Spong. Adriat. Meeros, Suppi., p. 32, p1. iii. fig. 9, 1864.
Spongc.-Irregularly incrusting, surface hispid.
1. Oxea, 2q13 by 0044 mm.
Spicules.-I. Megascleres.

to 27 by 006 mm.

2.

Plagiotriane, rhabdome 1.43 by OO55 mm., cladus O286 mm. long.
II. Microselere.
3. Pycnaster, small and variable in form, passing into oxyasters,
apherasters, and chiasters without change of size, 0019 mm. in diameter.
Colour.-Blue-black externally, yellowish-white within.
Habitat.-Venetian Canal.
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Remarks.-Schmidt's representations of the spicules of this sponge are so misleading,
The spinose styles which he
that no one without access to the type could identify it.

describes and figures are not present, nor, though one -might imagine so from the figure,
are orthodragmas.
The sponge is so similar to Astrella anceps, 0. S., that it is only
after considerable hesitation that I venture to keep the two species as distinct.
The
form of the cladome of the plagiotriene in Astrella purnex, due to the very forwardly
directed curve of the cladi, appears however to be somewhat characteristic.
The spicules
appear to be very variable in dimensions; those given are maxima.
the species to Astrella is only doubtfully made.

The reference of

Subfamily 2. EUASTERINA.
Antliastra eruginosa (Carter).
Steiletta aruginosa, Carter, Ann. and Male,,. Nat. lust., ser. 5, vol. xvii. p. 123, 1886.
Sponge spherical, sessile; surface smooth; oscules distinct, irregularly
pores in sieves; ectosome thin, O32 mm. in thickness.

scattered;

1. Oxect, 1117 by 0,01 mm.
2. Orthotritene, rhabdome
Spicules.-I. Megascieres.
1,456 by OO125 mm., cladi O238 mm. in length, chord 042 mm.
3. Anatrine, rhab
dome 1,03 mm. long and probably longer, by 0,013 mm. in diameter; cladome small,
well rounded in

front, cladi

0,032

mm.,

chord OO45

mm., sagitta

0029

mm.

in

length.
II. Microscieres.
numerous fine

4. Anthaster, with few actines, each 0012 mm. long.
5. Uhiaster,
hair-like actines, not tylote, a minute spherical centrum sometimes

present; 0016 mm. in diameter.
Size, 25 mm. in diameter.
Colour.-Verdigris-green or blue throughout.
Habitat.-Port Philip Heads, South Australia; depth, 6 fathoms.

Remarks.-Mr. Carter generously presented me with a whole
specimen of this sponge.
It does not present the green colour from which the species takes its name.
The oscule
is small, with a well-defined margin, and leads into a small cloaca; neither the
margin of
the oscule nor the walls of the cloaca are hispidated by small oxea&
cladome of the anatrine is characteristic.

The small rounded

Anthastra mammillformi$ (Carter).
Stelletta mammtlj,fo,,nig, Carter, Ann-. and Mag, Nat. Hiat., ser. 5, vol. xvii. p. 124, 1886.
Sponge globoconical, mammilliform, sessile; surface more or less covered with
attached grains of sand; osc'ule sing1, terrnhiai, large.
Ectosme thin; not a cortex.
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2. Dichotriane, rhab
1. Oxea, 146 mm. in length.
Spicules.-I. Megascieres.
dome 146 mm. in length, protocladi 008 mm., deuteroclacli O1O3 mm. in length,
chord 0-35 mm.
3. Anatrine, rhabdome 0008 mm. in diameter, cladi 0039 mm.,
chord 0-0645 mm., sagitta 0-021 mm. in length.
If. Microscieres.
4. Anthaster, actines variable in number, usually five to seven,
0016 mm. in length.
5.
/aiaster, actines slender, hair-like, not tylote, total diameter,
002 mm.

Size, 13 mm. in diameter.
Colour.-Whitish-grey.
Habitat.-Port Phillip Heads, South Australia..
Remarks.-Mr. Carter had the kindness to send me part of a spirit-specimen of this
sponge, and I am thus able to assign it to the genus Antliastra with certainty.
Stelletta boglicii, 0. Schmidt.
Stelletta boglicil, 0. Schmidt, Spoug. Adriat. Meeres, p. 47, pI. iv. fig. 4, 1862.
Sponge spherical; surface
about 214 mm. in thickness.

hispid, covered with

attached

foreign

bodies;

cortex

1. Oxea, from 2-78 by 0-07 to 3-08 by 0-06 mm.
2.
Spicules.-I. Megascieres.
This
Plagiotriinze, rhabdome 18 by 0-07 mm., cladi from 007 to 0127 mm. in length.
spicule is frequently reduced to a diene or monue.
II.

]\iicroscleres.

3.

Ectosomal

chiaster,

actines

slender,

bacillary, terminally
Choanosomal oxyaster, actines numerous, conical,
passing into a small centrum, a single actine from 0-013 to 0-0236 mm. long.
Colour.-Brown externally, white within.
Habitat.-Lesina, at considerable depths in the Adriatic Sea.

truncate, 0012 mm. in diameter.

4.

Remarks.-The plagiotrines are reduced through all stages down to an oxea; one
cladus may be present, and the axial fibres of two others, or the axial fibres may also be
absent; the single cladus may arise as an evident branch from the rhabdome, or may
form merely the bent termination of an oxea.
Stelletta coactura (Bwk.).
Ecionerna coactura, Boworbank, Mon. Brit. Spong., vol. iii. p. 269, pL lxxxii. figs. 13-19, 1874.
Sponge massive, free; surface even, hispid, covered with numerous small pebbles and
other attached foreign bodies; oscules inconspicuous; pores in sieves, large; cortex nearly
2 mm. in thickness.

Spicules.-I. Megascieres.

1.Oxea, fuàiform, tornote, 191 by 004 mm.
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strongylate; cladi geniculate.
Rhabdome 1625 by 005 mm., cladi O12 mm. long, chord O22 mm.
3. Anatrivne, rhabdome slender; cladi prolonged backwards a considerable distance.
2. Orthotritene,

rhabdome

tornote

or
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sometimes

4. Ectosomal chiaster, with thick bacillary actines, rounded at the
ends, very similar to a pycnaster, 00156 mm. in diameter.
5. Uhoanosomal oxyaster, with few long slender actines and no centrum, frequently
II. Microscieres.

reduced to a triradiate form; a single actine 0O276 mm. in length.
Colour.-In spirits, light green.
Habitat.-Off Guernsey (Saville Kent).

Remarks.-The anatrines must be extremely rare or local in their distribution, none
are to be seen in the preparations which I made from the type specimen in the British
The characters of the cortex are not clearly shown in these preparations, but
it appears to consist chiefly of collenchyma.
Museum.

Stelietta collingsii (Bowerbank).
Tethea collingifli, Bowerbank, Brit. Spong., vol. ii. p. 87, 1866 ; vol. iii. p. 37, p1. xv.
figs. 1-9, 1874; and vol. iv. p. 44, 1882.
sarnien.i,
Col!ingia
Gray, Proc. Zoo!. Soc. Lond., p. 541, 1867.
Tetlzea schrnidtii, Bowerbank, Brit. Spong., vol. ii. p. 89, 1866; voL iii. p. 38, pL xv. figs.
10-16, 1874; and vol. iv. p. 44, 1882.
Collingsia schmidtii, Gray, Proc. ZooL Soc. Loud., p. 541, 1867.
Sponge.-Massive, sessile; oscules and pores (?) ; cortex thick (?).
1. Oxea, l96 by 0032 (s) to 2q44 by 00434 mm.
Spicules.-I. Megascleres.
(c).
2. Orthotrine; rhabdome 127 by 00478 mm. (s) to P6
by 0,055 mm. (c)

cladome, chord 023 (s) to 0175 mm. (c).
II. Microscieres.
3. Ectosomal chiaster, actines variable in number,
usually four,
tylote terminally; 0,0158 mm. in total diameter.
4.

Choanosomal oxyasters, two varieties, both with conical
sharply-pointed actines.
In the one the actines are large and few, O02 mm.
long; in the other small and
numerous, 001 mm. longColour.-In the fresh state somewhat green externally, light
grey within;
dried, dull ochre-yellow.
Habitat.-The

English Channel, Guernsey,

Bay, county Mayo.
Observations.-The

Sark, Herne, Torbay;

when

and Westport

letters "(c)" and "(s)," given after the above measurements,
indicate the specimens from which they were taken;
"(c)" stands for Stelletta (Tethea)
The dimensions of the
collingsi from Sark, "(s)" for Stelletta (Tethea) schmidtii.
spicules in specimens of Stelletta (Tethea) coUingsii from Mayo differ from the foregoing.
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S

Thus the oxea in these measures 16 by 0,0237 mm., the rhabdome of the orthotriane
No doubt there is considerable
112 by OO355 mm., the cladi arc 0127 mm. in length.
variation both in the form and size of the spicules of specimens from different localities.

Bowerbank rests the distinction of the two species, which we have here united under
one name, on the presence of an ectosomal oxea in the one, and a corresponding tylostyle
in the other.
These different spicules are undoubtedly present, and would, if proper to
the sponge, more than suffice for specific distinction; but, as might almost have been
expected, they form no part of the Stelletta., occurring solely in an incrusting Mon axonid,
which Bowerbank mistook for a part of the Stellettici cortex.

The asters are very variable, presenting a vast number of different forms, which pass
The chiasters are precisely similar to those of Myriastra from the
into each other.
Australian seas.

Stelletta grubii, 0. Schmidt.
Stelletta grulii, Oscar Schmidt, Spong. Adriat. Meows, p. 46, p1. iv. fig. 2, 1862.
Sponye.-Subglobose, surface hispid; cortex from 11'S to 225 mm. in thickness;
outer layer of the cortex 08 mm. thick, inner layer 1-6 mm. thick.
1. Oxea; one variety long and slender, 446 by
Spicuies.-I. Megascieres.

0,015 mm.; the other shorter and thicker, 232 by 0045 mm.
2. Orthotri'ene; rhabdome 2856 by 00516 mm., cladi 016 mm.

the cladome O232 to 0286 mm. long.
II. Microscieres.
3. Ectoso mat chiaster, with

rod-like

long, chord of

terminally tylote

actines,

each actine 0,008 mm. long.
4. Oeyaster; no differentiated centrum, actines few, long, conical, sometimes reduced
to two, when a centrotylote microxea results; actines of a microtriod or microxea,
0 *032 mm.; of varieties in which the actines are very numerous and short, 0008 mm.
in length.

Colour.-White or grey.
Habitat. -Quarnero and Zlarin in the Adriatic (0. S.) ; Budleigh Salterton, Devon
shire (Carter); and Holyhead (Carter).
Remarks.-Jn my notes of specimens examined at the British Museum I find the
dimensions of the rhabdome of the orthotrkene given as 2,06 by OO39 mm., and of the

oxea as 238 by 0,032 mm.
I think these must have been obtained from prepara
tions kindly lent me by Dr. R. von Lendenfeld, as I also find a note to the effect that
the flagellated chambers measure 00237 by 0,0158 mm.; an observation which can only
have been made from thin slices.

These the British Museum does not possess.
Mr. Carter, amongst other specimens of Stellettids, sent me one which he considered'
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as Stèlletta grubii, from Holyhead; the spicules are very similar to those of Schmidt's
I was pot able to
type, and I have no doubt as to the correctness of the identification.
make out the characters of the cortex.

Genus 10. Dragmastra, Sollas.
Cortex similar to that of Stelletta, but with the middle or collenchymatous layer
crowded with orthodragmas.
Draçjrnastrc& nor'mani, Soilas.
Stelletta Normani, Sollas, Ann. and Mag. Nat. Just., ser. 5, vol. v. p.
1880.

130, pis.

vi., vii.,

Sponge somewhat spherical, becoming depressed, cake-like with age; sessile, attached;
surface hispidated by oxeas and dichotrines; oscules not observed; pores in sieves
generally distributed; cortex 17 mm. thick.
1. Oxea, 60 by 0064 mm.
2. Dichotritene, 32 by
Spicvles.-I. Megasc]eres.
0094 mm., protoclacli 039 mm. long, deuterocladi 057 mm. long.
3. Protriarne, 55 by
0032 mm.
4. Anatritene, 5.5 by O032 mm., cladi 0127 mm. long, chord 0127 mm.
II. Microscieres.

mm. in diameter.

5. Orthoclragma, 005 by 002 mm.
6. Oxyaster, 0019 to 0033
7. Chiaster, a small centrum and numerous bacillary actines, some

times faintly tylote, 0012 mm. in diameter.

Colour.-Grey externally, yellowish-white within.
Habitat.-Kors Fjord, Norway; depth, 180 fathoms (Norman).

Remarks.-The orthodragmas not only form a special layer in the cortex, but are
The large
thickly scattered through the ehoanosome, like the sterrasters of the Geodiid.
problematical oval cells (loc. cit., p. 139) mentioned as surrounding the subcortical crypts
are, as I now believe, the seleroblasts of the orthodragmas.
Genus 11. Aurora, n. gen.
The cortex not differentiated into two layers; densely crowded with large spher
asters.
Aurora globostellata (Carter).
Stelletta globo8tellata, Carter, Ann. and Mag. Nat. Hist., ser. 5, vol. xi. p. 353, p1. xiv.
fig. 5,1881
Sponge.-Surface smooth, raised into low, undulating ridges, united to form a
reticulation; pores singly situated in it meshes; oseules congregated.
Cortex, O26 mm.
thick.
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2. Orthotritene,
1. Oxea, fusiform, O8'5 by OO28 mm.
Spicules.-I. Megascieres.
rhabdome 0625 by 0O173 mm., cladi 018 mm. long.
3. Spheraster, 005 mm. in diameter, the conical actines traversed
II. Microscieres.

4. Chiãster, with slender, hair-like, truncate actines, confined to the
by an axial fibre.
5. Orthoclragma, also confined to the choano
choanosome, 0015 mm. in diameter.
some, 0158 mm. in length.
Colour.-White externally, ochreous-yellow
375 mm. in thickness.

within.

Size, 75

mm. in

width by

Habitat.-Galle, Ceylon.
AUrQra reticulata (Carter).

Stelletta reticulata, Carter, Ann. and Mag. Nat. Hist., 8cr. 5, vol. xi. p. 352, pl. xiv. fig. 4,1883.

Sponge somewhat globular, lobate; oscules on the prominent part of the lobes;
surface uniformly reticulate; cortex, 026 mm. thick.
1. Oxea, fusiform, 0902 by O0243 mm.
Spicules.-I. Megascleres.
rhabdome 056 by 0O27 mm., cliidi 0069 mm. long.

2.

Orthotrieene,

3. Sphera.ster, with truncated actines, minutely spined at the ends,
0032 mm. in diameter.
4. Chiaster, OO08 mm. in diameter.
II. Microscleres.

habitat.-Unknown.

Subfamily 3.

SANIDASTERINA.

Genus 12. Ancorina, 0. Schmidt.
Sanidasterose Stellettid
tubular outgrowths.

with a well-developed cortex which is not produced into

Ancorina cerebrum, 0. Schmidt.
Ancorina cerebrum, 0. Schmidt, Spong. Adriat. Mecros, p. 51, pl. iii. fig. 28, 1862.
Ancorina verruca, 0. Schmidt, op. cit., p. 52, p1 iii. fig. 29, 1862.
Sponge.-Large, globose, lobate, with a folded surface like that of a human brain.
Cortex 1,79 to 30 mm. thick, outer layer collenchymatous, containing oval cells with
thin wails and spherical pigment granules, about 0048 mm. in diameter, excavated by
intercortical cavities, from 036 to 012 mm. in thickness; inner layer fibrous, from 11 to
26 mm. in thickness.
1. Oxea 30 by 00516 mm. (c), to 3'O by 0058 mm. (v).
Spicules.-I. Megascieres.
2. Dicliotriiene, rhabdome 34 by 06 mm. (C), to 325 by 0039 (v), protocladus 0064 mm.,
deuterocladus 0O774 mm. long.
3. Anatrüne, rhabdome 3.4 by 0026 mm., cladi
01 mm., chord 015 mm. long.
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4. Ectosornal sanidaster, 0008 mm. in length.
actines slender, terminally tylote, each 0,008 mm. in length.
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II. Microscieres.

5. Somal c/iici,ster,

Colour.-Sky-blue; Ancorina verruca in the dry state brown.
Habitat.-Zara, Quarnero, in the Adriatic (c), and Porto

Kinen,

Island

of

Cherso (v).

Remarks.-The species Ancorina verruca, 0. S., was founded on a single specimen,
and in its minute structure I can distinguish no character by which it can be separated
from Ancorina cerebrum.
Ancorina wageneri (0. Schmidt).
Stelletta wageneri, 0. Schmidt, Spong. Adriat. Meere, p. 46, p1. iv. fig. 3,1862.
,Steiletta immunda, 0. Schmidt, lb.
Sponge.-Subglobose, about 2 inches in diameter, with an irregular central closed
Cortex about 2 mm. in thickness, the outer layer (widely excavated by inter
cavity.
cortical cavities)

is from

O625

127 mm.

to 07 mm. in thickness, and the fibrous inner layer

1. Oxea, 2856 by 0064 mm.
2. Dichotrine, rhabSpicules.-J. Megascieres.
dome 34 by 0058 mm., protocladus 0058, deuterocladus 01 mm. in
3. Analength.
trine, rhabdome 3.4 by 0,035 mm., cladus 0,165 mm.
long, chord 0175 mm.
II. Microscieres.
4. Ectosomal saniclaster, 0008 mm. long.
5. Somal chiaster,
with slender tylote actines, a single actine 0008 mm. long.
6. Choanosomal oxyaster,
centrum not differentiated, actines few, large, conical, usually sharply pointed, a
single
actine may attain a length of 0,045 mm., average length 0032 mm.
Colour.-Apparently bluish in the fresh state; due to the presence of large oval
cells, with thin walls, of a deep brown colour in the dried state, 006 mm. in

diameter.

Ha bitat.-Quarnero, Adriatic.
This species is distinguished from Ancorina cerebrum, 0. Schmidt, by the presence
of choanosomal oxyasters.

Genus 13.

Tethyopsis, Stewart, 1870.

Non Zittel, Abhandl. d. II. CI. k. baier. Akad. d. Wise., xiii., ii., p. 9, 1879.
Sanidasterose Stellettid

provided with a special excurrent tube; the existence of
a special incurrent tube is doubtful; the four chief excurrent canals are tetiagonally
The megascierea of the excurrent tube are modified orthotrines.
The
arranged.
micoscleres arc spherasters, chiasters, and orthodragmas; sanidasters are absent.
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Tethyopsü columnfera, Stewart.
Tel 1yopsis columnt/er, C. Stewart, Monthly Micr. Journ., vol. x., N.S., p. 281, pl. xviii., 1870.

Sponge more or less spherical, basal half torn away, produced into a special excurrent
tube, the surface of which is raised into somewhat conical, compressed ridges, spirally
Surface of the sponge incrusted with attached foreign bodies.
1. Oxea, fusiform, 70 by 0 *06 mm., rare.
Spicules.-I. Megascieres.

arranged.

2. Somal orthotrijene, rhabdorne 684 by 0,11 mm., cladi 0.4 mm. in length.
3. C?oacai orthotrine, with one claclus much elongated.
II. Microscieres.
4. Ectosomccl spheraster, minute, with a comparatively
centrum, actines reduced to rounded tubercles, 0008 mm. in diameter.

large

5. Ohoanosomal chiaster, centrum small, actines numerous and slender, hair-like;
reminding one of a young form of sterraster, 0-02 mm. in diameter.
6. Ortliodragma, 00276 mm. long; scattered through the choanosome.
Colour.-White.
Hctbitat.-Philippine Islands.
.Rernarks.-The single specimen existing of this sponge is mutilated at the base, so that
no traces of an incurrent tube, if it ever possessed one, remain.
The sponge-body measures
about 35 mm. in diameter, the cloacal tube 42 mm. in length by 75 mm. in diameter.
The species differs in many respects from Disyri'nga dissimilis; the two characters

on which I rely for their generic distinction are primarily the absence of sanidasters in
Tethyopsis column fera, these being replaced by spherasters, and secondarily the absence
of tangentially arranged oxeas in the cortex.
Characters of minor importance are the general absence of dünes and momenes in the

sponge-body, and of modified dichotrienes in the cloacal tube; the absence of longi
tudinal tracts formed by the rhabdomes of the triames in the cloacal tube, excepting those
which form the central axis, and as a consequence, the absence of a spicular framework
for the support of the dermal membrane of the tube, this resting on the ends of the
cladi of the triames and not on their sides. Orthodragmas, although present in Disyriniict
dissimilis, do not occur in the choanosome, while in Tetli.yopsis colu9nnfera they do.
Tel/i yopsis radiata (Marshall).

Agilardiella radiala, Marshall, Abhandl. d. k. Akad. d. Wise. Berlin for 1883, 1884.

end,
Sponge.-Unknown, exeurrent or cloacal tube cylindrical, rounded at the distal
raised into eight long low ridges, separated by shallow groves, longitudinally and some
what spirally arranged, consisting of a small axial canal surrounded by eight larger
Rhabdomes of the orthotriames longitudinally disposed in the wall of
peripheral canals.
the axial canals (or in the axis of the tube?)
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cloacal tube, viz., 55 mm.

1.

Oxect,

25 mm.
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in length, possibly as long as the

2. Orthotric'enes, rhabdorne long, lying longitudinally in the wall of the central canal;
cladi, two paired and shorter lying horizontally in the wall of the central canal, the third

walls of adjacent peripheral canals up to
unpaired and longer extending radially through
the dermal membrane.
3. M'oclfiec1 clicnes, rhabdome long, disposed as in the case of the ort1iotrines;
cladi unequal in length, one directed like the unpaired cladus of the orthotriene, the

other bent upwards, continuing the direction of the rhabdome.
4. Triods, these represent the cladorne of an orthotrine, in which the rhabdome has
cladi of the orthotrine.
entirely disappeared; the cladi or actines are arranged like the

5. Spherctster, with numerous short conical actines, 0007 to
These form an almost continuous layer beneath the outer epi
0,01 mm. in diameter.
II. Microsclere.

thelium.
Colour.-Chalky-white when dry.
Habitat.-North New Zealand; 45 fathoms (expedition of the "Gazelle ").
Remarks.-This species is founded on specimens of the cloacal tube of a Tethyopsis,
which evidently very closely resembles, if indeed it is not identical with, Tethyopsis
The tube differs from that of the latter in being traversed by
columnifera, Stewart.
nine instead of four canals; but this may merely represent a difference in age, for in
and sixteen canals are known to exist.
Disyringa dissirnilis, Ridiley, stages of four, eight,
This explanation is consistent with the greater diameter of Marshall's specimens,
which measure 55 mm. in length by 15 mm. in width, just .twice the width of that in
The nine canals of Marshall are possibly reducible to eight, since
Stewart's specimen.

the axial canal may be merely a cleavage fissure.
In comparing the cloacal tube with that of Disyringa dissirnilis in the stage of eight,
one will observe that the eight canals of the latter are of unequal value, four are primary
This is
and four secondary, and the latter are nearer the periphery than the former.
not the case in Marshall's specimens, in which all the eight tubes are of equal value, and
all radiate from the centre to the circumference.
There appears to be greater variety in the cloacal megascieres of Tethyopsis radiata
than in Tethyopsis colurnnfera; but this may be explained by the fact that, owing
to the existence of only a single specimen of the latter, it has not been so completely
examined.

Another explanation is also possible.
Marshall alludes to the difficulty of obtaining
it unlikely, yet I cannot
preparations of the spicules of the sponge; and though I think

avoid making the suggestion that some of the forms figured by Marshall may be fragments
of orthotrines.
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Stryphnus carbonarius (0. Schmidt).
,Steiletta carbonaria, 0. Schmidt, Archiv f. mikrosk. Anat., Bd. xviii. p. 280, 1880.
Weitner, Inaug. Dies., p. 52, p1. iii. fig. 42, 1882.
to
11
Sponge.-Massive, irregular, of slag-like appearance.
Spicules.-I. Megascieres. 1. Oxca. 2. Strongloxca (?).
slender, short.
II. Microscieres.
Colour.-Black.

4. Oxyaster, actines slender.
Size (?).

5.

3. Dichotriienc; rhabdome,

Saniclaster.'

Habitat.-Gulf of Naples.
Remarks.-I have not seen specimens of this sponge, but from Schmidt's description
it would appear to be a genuine Stjphnus; whether identical or not with Stryphnus
mucronatus, 0. Schmidt, must for the present be regarded as more or less doubtful; the

only difference to be gathered from Schmidt's description lies in the colour, the last
named species being puce-brown, according to Schmidt.

Stryphnus fortis, Vosmaer.
Stelletta fortia, Vosmaer, Spong. "\Villem Barents," p. 6, p1. iv. figs. 32, 33; p1. v. figs. 48,
49, 1885.
Sponge.-Massive; neither oscules nor wide canals visible; surface very rough, with
protruding spicules.

1.
Spicules.-I. Megascieres.
only twice the length of the clacli.

Oxea, large.

2. Plagiotril8ne, rhabdome frequently

II. Microscieres.

3. Oxyaster, comparatively large.
Colour.-Brownish-red.

4. Amphiaster, small.

Habitat.-Lat. 710 55' N., long. 20° 31' E.; depth, 179 fathoms.
compares this species with Ecionerna compressa, Bwk., which,
however, is really a Pcecillastra.
It is true Pcecillastra and Stryphnus appear to be
allied through the genus Characella; but Vosmaer's description, though inadequate for the
Remarks.-Vosmaer

determination of species, owing to the absence of measurements, can leave no
the generic characters of the species he had under observation; it is clearly a
and closely allied to Seryphnus (Ecionema) ponclerosus, Bwk.
Perhaps
to
which
Vosmaer
intended
to
allude.
Still
closer
species
probably are its
&ryphnus rudis from Norway.

1 See Weitner, loc. cit., p1. UL fig. 42.

doubt as to
Stryphnus,
this is the
affinities to
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Stryphnus mucroncttus (0. Schmidt).
Stelletta mucronata, 0. Schmidt, Spong. Kiiste v. Algier, p. 19, p1. iv. fig. 2,1868.
Sponge.-" The example is about the size of a walnut."-O. Sch.
1. Oxea, fusiform, 23 by 0,055 mm.
2. Dichot'riiene,
Spiculcs.-I. Megascieres.
small, rhabdonie variable in size, sometimes 025 by 002 mm., less frequently 0382 mm.

in length; protocladi in examples with the shorter rhabdome 00275 mm. in length.
II. Microscleres.
3. Oxyaster, actines from four to nine in number, slender, conical,
about 0O2 mm. in length.
4. Amphiaster, axis short, rod-like, 0,008 mm. in length,

actines short, bacillary, strongylate, sometimes confined to the termination of the axis,
more frequently also proceeding from the sides, the spicule then not distinguishable from
a sanidaster; total length, 0-016 mm.
Colour.-Puce-brown.

Habitat.-Coast of Algiers.
Rernarks.-I received from Professor Perrier, while this Report was passing through
the press, a fragment of the above sponge; it is not only an evident Stryphnus, but

remarkably similar to my species Stryplinus niger, from Port Jackson, though no one
from Schmidt's description would have guessed as much; so altogether inadequate is this
description that, in the event of the two species proving identical, it will be only just to
apply the rule, that priority can only be claimed for species which can be recognised from
their description, otherwise one might as well at once admit MS. names as sufficient; and

a large proportion of Schmidt's species are nothing but MS. names, with a word or two of
explanation by way of apology.

Stryphnus ponderosus (Bowerbank).
Ecionemaponderosa, Bowerbank, Mon. Brit. Spong., vol. ii. p. 56, 1866; vol. iii. p. 18, pl. viii.
figs. 8-15, 1874; vol. iv. p. 30, 1882.
Stelletta aspera, Carter, Ann. and Mag. Nat. list., 8cr. 4, vol. Vii. p. 7, p1. iv. figs. 7-11, 1871.
Ecionerna pondero8a, Carter, op. cit., ser. 5, vol. xi. p. 349, 1883.
Sponge.-Massive, lobate, sessile; surface smooth; oscules dispersed; pores (?).
1. Oxea, fusiform, 1 *625 mm. (B.), 25 mm. (0.)
Spicules.-I. Megascleres.
long.
2. .Dichotriene, rhabdome 034 mm. (B.), 0125 mm. (0.) long.
II. Microscieres.

3. Ectosomal amphiaster, 0 007 5 mm. (B.), 00 125 mm. (C.)
long.
4. Choanosomal oxyaster, 0O075 mm. (B.), 0025 mm. (0.) in diameter.
(B. signifies
measurements obtained from Bowerbank's illustrations, C. from Carter's description.

I have not had an opportunity of making direct measurements.)
Colour.-Purplish-black in the fresh state; nut-brown when dry.
Habitat.-Guernsey (Norman), Devonshire (Carter).
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1

first pointed out the similarity of Ecioncmct ponderosa, Bk., and
,Stellctta aspera, Crtr., at the same time stating that the only spicules of Bowerbank's
sponge absent from Carter's are certain "cyhndro-doholate" forms which Bowerbank had
Remarks.-Norman

the acumen to observe, but which might have easily been overlooked by Carter; as this
supposed form of spicule is introduced into Bowerbank's descriptions of various other
species of sponge,' it may be as well to mention here that the "cylinciro-doliolates" are
nothing else than short cylindrical fragments of oxeate spicules; they are not uncommon

mountings of sponge spicules, and almost always, if not invariably, present one or
two transverse cracks in the middle, which, as well as the general characters of the broken
in

bits, are faithfully represented in Bowerbank's drawings.

Stryplinus ruclis, ii. sp.
Sponge.-Large, massive, depressed, irregularly lobate; oscules in irregular sieves at
the ends of the lobes, and on the under surface; surface
densely and coarsely hispid.

1. Ectosomal oxea, fusifori, attenuately pointed, 7O by
Spzeules.-I. Megascieres.
OO725 mm.; Choanoso?nal oxea, similar, 2-86 by 0-064 to 3-03
by 0-055 mm.
2. Piagiotritne, rhabdome straight, conical; cladi conical,
curving outwards and
forwards, giving a cup-like outline to the cladome; dimensions variable.
Rhabdome 1-24
by 067 mm., cladi 0116 mm., chord
cladi 0876 mm., and chord 127 mm.

0954 mm.; and rhabdome 103 by 0O84 mm.,

3. Dichotric'ne, rhabdome 1033 by 0045 mm., protocladi 016 mm., deuterocladi
0366 mm. long.
Transitional forms occur between this form and the
plagiotrine; in

an example with two bifurcate cladi and one
simple cladus, the dimensions are-rhabdome
1,45 by OO64 mm., simple cladus 0621 mm.,
protocladi 0223 mm., and deuteroclaci
0366 mm, long.
The esactine of the trines is frequently cladose near its extremity,
and sometimes dichocladi proceed from it at
right angles.
II. Microseleres.
4. Ectosomal amphiaster, from 0012
actines about O005 mm. long.

to

OO16 mm. in length;

5. Choanosoinctl oxyaster, centrum absent, actines not numerous, slender, conical,
from 0024 to O032 mm. in length.
Colour. -Blackish-brown.

Habitat.-Kors Fjord, Norway (Rev. A. M. Norman).
Remarks.-The single specimen of this sponge measures 200 mm. in
mm.
length, 160
in breadth, and 85 mm. in
The excurrent canals cross the cake-like mass from
height.
the upper to the lower surface, and run
of
longitudinally through the lobes; they are
'Bowerbank, Mon. Brit Spong., voL iv. p. 30.
E.g., in Geodia media, Bwk., Proc. Zool. Soc. Lend., 1873, p1. ii. fig. 2D.
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considerable width, from 3 to 4 mm., and expanding beneath the cortex, open by oscules
much smaller than themselves, from 1 to 2 mm. in diameter.

Stryphnus unguiculus, Soflas (P1. XV. figs. 33-39).
Slrypknu.s nnguiculus, Sollas, Prelim. Account, Sci. Proc. Roy. Dub!. Soc., vol. v. p. 193, 1886.
Sponge.-Compound, massive, spreading horizontally into irregular lobes, and rising
into mound-like eminences; base torn, but apparently free; oscules evident in groups at

the ends of the lobes or on the summits of the mounds; excurrent canals large, running
longitudinally through the lobes, expanding beneath the oscules, and opening into them
by chones, of which there are several to each canal.

Pores generally distributed.
1. Somal oxea (P1. XV. fig. 33), fusiform, usually curved,

Spicules.-I. Megascleres.
variously but usually obtusely pointed, 2-68 by 0-095 mm.
2. Ectosornal oxea, hispidating the surface, fusiform, much attenuated towards the ends

as though to terminate in a sharp point, but usually rounded off, 5712 by OO87 mm.
3. Dichotria3ne (P1. XV. figs. 34, 35), rhabdome conical, obtusely pointed or rounded
off at the end; protocladi projecting only slightly forwards; deuterocladi directed
backwards, and

after diverging from each other in the usual manner
approximating
so as to become parallel for the latter half of their course.
Rhabdome 0508 by
00316 mm., protocladi OO276 mm., deuterocladi 00395 mm. long, chord of deuterocladi
00237 mm.

II. Microscieres.

4. Soinal amphiaster, typical form as in Stryphnus nige; but
varieties are, if possible, more numerous.
5.

C'hoanosornal oxyaster, a small centrum, and sharp, conical, smooth or roughened
actines, which, though usually numerous, are frequently reduced to six, five, four, three,
two, or even one in number.

A single actine 00197 mm. long.
Colour.-Deep brown externally, dark grey within.

Habitat.-Port Elizabeth, South Africa (according to the dealer from whom it was
purchased).
.Remarks.-This species is very similar to &ryphnus niger; it is distinguished by the
claw-like cladi of the diehDtriane.

Subfamily 4. RirABDAaTBRrxA.
Genus 15. Ecionema, Bowerbank.
Rhabdastrose Stdllettid

in which the ectosome does not form a cortex, with two forms

of microscieres, one of them being a microrabd, derived either from an authaster or a
chiaster by reduction in the number of the actines to two.
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Ecionerna acervus, Bowerbank.
Ecionerna acervus, Bowerbank, Brit. Spong., vol. i. p. 173, pl. xxviii. fig. 355,1864; Proc. Zool.
Soc. Lond., p. 322, pl. xxx. figs. 1-6, 1873. Non Ridley, Spong.
"Alert," p. 627.
Sponge.-Pear-shaped, massive, pedicelled (?); surface even, minutely hispid; oscules

dispersed.

1. Oxea, fusiform, abruptly pointed, 40 by OO67 mm.;
Spicules.-I. Megascleres.
the oxeas occurring in the axis of the sponge are smaller, 21 by 0084 mm.
2. Ortho
tritne, rhabdome, esactine strongylate, 303 by OO84 mm., cladi 0270 mm. in
length.
3. Anatritene, rhabdome 40 by 0O29 mm., cladi 0097 mm., chord 0116 mm.
long.
II. Microscieres.
4. Microstrongyle, fusiform, 0OO9 by 00026 mm.
5. C%iaster,
with terminally tylote actines, 0008 mm.
diameter.

in diameter.

6. Spheraster, OOO8 mm. in

Colour.-Dark brown in the dried state.
Habitat.-Fiji.
Remarks.-The sponge measures 56 mm. in height by 48 mm. in width; the base is
broken off.
The microstrongyles, usually smooth and not spined, form a
layer beneath
the outer epithelium, and are the predominant microsciere of the choanosome also.
Minute oxeas are present in the ectosome; I have no note of their dimensions.

Ecionema australiense (Carter).
Stetlelta auetralwns-z8, Carter, Ann. and Mag. Nat. Hist., ser. 5, vol. xi. p. 350, pl. xiv. fig. 2,
1883.
Sponge.-Large; ectosome thin; oscules and pores(?).
1. Somal oxea, sometimes a strongyle, 2q18 by 0055 mm.
Spicules.-I. Megascleres.
2. Ectosomal oxea, 05 by 00O6 mm.
3. Protritene, rhabdome pointed, or frequently
Rhabdome 222 by 005 mm., cladi
strongylate; clath also pointed or strongylate.
2 mm., chord from 0095 to 016 mm.
4. Anatriwne, rhabdome pointed or
long.
strongylate, 222 by 0013 mm.; clacli short, frequently strongylate, 0032 mm. in length.
II. Microscleres.
5. Microstrongyle, fusi.form or cylindrical,
faintly centrotylote,
0,009 mm. in length.
6. Chiaster, actines slender, hair-like, terminally tylote, a
minute spherical centrum sometimes present, total diameter, 0012 mm.
Colour.-(?) Size, 300 mm. in height by 1875 mm. broad, and 75 mm. thick at the
base.

Habitat.-Freemantle, west coast of Australia.
Remarks.-Mr. Carter has kindly afforded me an
opportunity of examining mounted
preparations of this species; it is an evident Ecionema, and represents in that genus the
species Antha8tra ridleyi amongst the Anthatrw.
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Ecionernct bacillferum, var. robustum (Carter).
Stelletta bacillifera, var. robueta, Carter, Ann. and Mag. Nat. list., ser. 5, vol. xi. p. 351, p1.
xiv. fig. 3, 1883, and op. cit., vol. xvii. p. 123, 1886.
Sponge.-Large, conical, compressed; oscules large, few; pores in sieves.
1. Somal oxea, fusiform, 13 by OO25 mm.
Spicules.-I. Megascieres.

2.

Ecto-

sornal oxeci, 015 by 001 mm.
3. Orthotrane, rhabdome sharply pointed but frequently
013 mm. long.
4. Anatria3ne, rhabdome
16
strongylate, 152 by OO28 mm.; clad

by 0026 mm., clad 0O65 mm., chord 0116 mm., sagitta OO45 mm. in length.
II. Microscieres.
5. Microstrongyle, either smooth, cylindrical, or more or less
fusi.form, and covered with small, erect, conical spines, when it is indistinguishable from
a reduced anthaster.

The smooth form is traversed by an axial fibre, which no doubt is
also present in the spined variety, where, however, it is obscured by the presence of
the spines; 0O45 mm. long.
6. Chiater, actines slender, terminally tylote or not, a
minute, spherical centrum sometimes present; 0008 to 0012 mm. in diameter.
Size, 100 mm. in height by 150 mm. in diameter at the summit, and
Colour.-(?)
75 mm. at the base.

Habitat.-Ports Elliot and Adelaide, Australia.

Ecionema clensum, Bow erbank.
Ecionenia densurn, Bowerbank, Proc. Zool. Soc. Lond., p. 323, p1. xxx. figs. 7-14, 1873.
Sponge.-Massive or subcyathiform, sessile; surface rough, uneven, sinuous; oscules
simple, dispersed.

1. Strongyle, cylindrical, 168 by 0035 mm.
2. PlagioSpicules.-I. Megascleres.
triane, rhabdome, esactine strongylate, 143 by 004 mm.; cladi strongylate, 00774
mm. long; chord 0129 mm. long.
II. Microscieres.

3.

4.
Microstrongyle, fusiform, tubereulate, 00118 by 0004 mm.
Oxeate spheraster, centrum small, actines conical, oxeate, bearing erect, conical spines.
5. Strongylate sphera$ter, centrum
large; actines bacillary, strongylate, 0023 mm. in
diameter.
Colour..-Ochreous-yellow in the dried state.
Habitat.-Fiji Islands.

Remarlc.9.-This species is founded on a
single example, 56 mm, in height and
50 mm. in width.
The ectosome is not a cortex, and beneath the outer epithelium is a
layer of microstrongyles; no other microscieres occur in this layer.
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Ecionerna nigrum, n. sp.
Sponge.-Massive, lobate, ridged; surface even.
1.
Oxect, fusiform,
Spicules.-I. Megascieres.

sharply pointed, 24 by 0058 mm.
2. Plagiotritene, rhabdome conical,
027 mm. long.
3. Anatruene,

sharply

frequently
286

pointed,

bent

by

at the

0058

middle,

mm.,

cladi

cylindrical, sharply pointed or strongylate, 318 by
0015 mm., claci 00516 mm., chord 0,0775 mm., sagitta 0039 mm. long.
II. Microscleres.
4. Microstrongyle, fusiform, centrotylote, smooth or roughened,
rhabdome

000 1 mm. long.
5. Chicc.ster, slender, terminally tylote actines, 0016 mm. in diameter.
Colour.-Surface black, interior greyish.
Habitat.-West Coast of Africa; a fragment of. this sponge was given me by Professor
Stewart for description from the collection of the Royal College of Surgeons, London.

Ecionema rotunclum, n. n.
Edwzeina acervu8, Ridley, Spong. 11 Alert," p. 627, 1884 (non Bowerbank).
Sponge.-Ovate, free.
Spicules.-I. Megascieres.
2.
pointed, 21 by 0059 mm.
02

mm.

1.

Oxea,

stout,

fusiform,

bent, somewhat

abruptly
rhabdome
conical,
1
*6
005
mm., cladi
Plagiotritene,
by
3. Anatri'ene, rhabdome 20 by 0013 mm., clad
O058 mm.;

in

length.
cladome flattened in front, cladi 0128 mm., chord 0128 mm., sagitta 0,0954 mm.

in

length.
II. Microscieres.

4. Microstrongyle, fusiform, sometimes faintly centrotylote, surface
5. Chiaster, centrum absent, actines slender,
minutely roughened, 0016 mm. in length.
bacillary, terminally tylote, 0012 mm. in total diameter.
Habitat.-Etoile, Ainirante Group; depth, 13 fathoms.
Remarks.-The distinction of this species from Ecionema acervu$, Bwk., depends on
the size of the spicules, the megascieres in Bowerbank's species
being considerably larger
than those in Ridiley's.

Genus 16. Pcvpyrula, 0. Schmidt.
Papyruict, Oscar Schmidt, Spong. A.driat. Meere8, SuppL, iv. p. 18, 1868.
Rhabdasterose

Ste]lettjde

in

which

one

of

the

microacleres

is

a

microrabd

The microxeas are scattered through the choaflOsOme,
(inicroxea), the other an aster.
and densely crowded in the thin ectosome.

REPORT ON THE TETRACTINELLIDA.

199

This genus is evidently similar to Ecionema, but I retain it provisionally on
account of the difference between the microxea which distinguishes it and the
The Ecionemid microstrongyle is probably derived
microstrongyle of the latter.
from a minute aster, and does not exhibit an axial fibre, the Papyrula microxea is

If this distinction
probably derived from a large aster, and does exhibit an axial fibre.
should hold good, the species Ecionerna bacilliferurn, var. obtusurn, Carter, would have
to be included in Papyrula, since the microstrongyle which characterises it presents
an evident axial fibre, and has been derived, not from the chiaster, but from the
comparatively large anthaster.

Papyrula helleri (0. Schmidt).
Steiletta iLelleri, 0. Schmidt, Spong. Aciriat. Meeres, Suppi., i. p. 32, pl. iii. fig. 8,1864.
Sponge.-Amorphous, surface smooth, cortex thin, cortical skeleton
centrotylote microxeas.
Spicules.-I. Megascieres.

1.

consisting

of

Oxea, 143 by 0039 mm.

2. Dichotriivne, rhabdome proximally strongylate, 04 by 0,035 mm., protocladi 006
to 009 mm. long, deuterocladi 0,19 to O24 mm. long.
II.

Microscleres.

3.

Microxea,

fusiform,

OO06 mm.
4.

Oxyaster, centrum
0,02 mm. in length.

small,

confluent

centrotylote,

with

the

O032

conical

to

actines, a

0,15

mm.

single

by

actine

Colour.-Black.

Habitat.-Lissa, Adriatic; depth, 35 fathoms.

Papyrula cancliclata, 0. Schmidt.
Papyrula candidata, Oscar Schmidt, Spong. Adriat. Meeres, Suppi., iiLp. 18, p1 iv. fig. 1, 1868.
Sponge growing in irregular rounded masses about 30 mm. in diameter.
the thinness of paper.

Cortex of

1. Oxea, slender, 0816 mm. in length.
Spicules.-I. Megascieres.
2. Dichotriwne, rhabdome short, protocladus O071 mm. in length, deuteroeladus
01775 mm. in length.
II. Microscleres.

3.

Microxea,

centrotylote

or not, from

005

to

0,25

mm. in

length.
Colour.-White externally, yellowish-green within.
Habitat.-Coast of Algiers.
The measurements of the spicules are based on mounted preparations presented by
Schmidt to the British Museum, and are .therefore unreliable.
Schmidt gives the size of
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the ectosomal microxea as 005 mm. in length.
Schmidt concludes his brief description
with the remark that the sponge is "incontestibly very nearly related to Stelletta helleri,
0. S., and would be identical with it, but for the absence of asters.

One is right in the
As Oscar Schmidt showed

meanwhile in distinguishing the forms by particular names."
remarkable facility in overlooking the minute spicules of a sponge, it would appear from
this that the separation of the two species rests on very slender grounds.
Psa?nmastra geodicies (Carter).
Stelletta geodide, Carter, Ann. and Mag. Nat. list., ser. 5, vol. xviii. p. 125, 1886.
Sponge.-Subspherical, sessile; surface minutely granulated, over low mulberry
like elevations; oscules small, numerous, situated in the
grooves between the elevations.
Cortex, 1 mm. in thickness, consisting of a collenchymatous outer portion, 092 mm. in
thickness, widely excavated by
26 mm. in thickness.

intercortical

cavities,

and an

1. Oxea, 25 by 0,025 mm.
Spicules.-I. Megascleres.
dome 156 by 0025 mm., chord 0,083 mm. long.
II.

Microscieres.

inner fibrous

portion,

2. Plagiotriame, rhab

3.

2ficrostronyyie, ellipsoidal, minutely
spineci, 00083
0O028 mm.
4. Oxijaster, centrum small, actines conical, O021 mm. in diameter.
Colour.-Dark slate tint, both fresh and in spirits.
Size, 63 mm. in diameter.

by

Habitat.-Port Philip Heads, South Australia; depth, 13 fathoms.

Rernarks.-Mr. Carter kindly sent me tracings
illustrating the structure of this
sponge; these clearly show it to be an Ecionerna with a cortex, and this it appears to me

is the essential character of Psammastra, to which
genus consequently I have assigned it.
It differs from Psctmmastra rnurrayi in many respects; the conules are absent or
only
represented by the "low mulberry-like elevations," and there are no grains of sand
in the cortex.
The triene is very similar to that of Psammastra mun'ayi, as is the
oxea, but both are much smaller.
Genus 17. Algol,' n. gen.
Rhabdastrose Stellettide possessing spicules like those of .Ecionema, arranged like
those of Stryphnus.
Algol corticata (Carter.)
Stellettinopsi8 corticata, Carter, Ann. and Mag. Nat. Hist., 8cr. 5, vol. iii. p. 348, p1. xxviii.
figs. 10-15, 1879.

"

Sponge.-Globular, sessile; surface smooth, even;- oscules numerous, chiefly con
gregated at the summit; pores in sieves.
'The name of a star.
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Spicules.-I. Megascieres.
1136 by 0014 mm.

Oxea, fusiform or

cylindrical,
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sometimes

tornote,

2. Orthotril8ne, rhabdome oxeate or strongylate, cladi of variable and unequal length,
Rhabdome 015 mm. and over in length by
usually strongylate, straight or reflexed.
0,0135 mm., cladi from 0009 to 0045 mm. long.
II. Microscieres.
3. Master, centrum small or absent, actines slender cylindrical,
terminally truncate or minutely tylote, 00125 mm. in diameter.

4. Microstrongyle, cylindrical, entirely spined, spines small, conical, erect, 0,04 by
00042 mm.
This spicule is traversed by a distinct axial canal.
Colour.-Yellowish-brown in the dried state.

diameter.

Size, 33 mm. high by 37 mm.

in

Habitat.-Port Adelaide, Australia.
Remarks.-The

ectosome

is

thin, about 05

mm.

in

thickness.

The

oxeas are

partly aggregated into distinct fibres, which radiate to the surface, partly loosely
scattered through the sponge.
In the ectosome they lie tangentially.
The trines occur
along with the oxeas of the fibres, lying parallel with them; from their comparative

rarity and the variability and shortness of their cladi they appear to be undergoing a
The cladi are sometimes all three reduced to a length less than
process of crowding out.
the diameter of the rhabdome, sometimes a cladus
may attain a length of 0,045 mm.,
and the remaining two only half this, O023 mm.; sometimes one cladus
may be absent
altogether, only two remaining.
that it might be of extraneous

When first I met with one of these spicules I imagined
Origin, since the sponge has a habit of embedding foreign

bodies, such as sand grains, in the ectosome;
subsequent' examination proved that this
could not be the case; the trines are too numerous, too fresh, and too
exactly similar in
position to the trines which occur in undoubted trinose.sponges for such an explanation
to be tenable.

The discovery of trines in a
sponge where they had escaped the lynx-eyed acuteness
of Carter, who founded a new genus on their supposed absence, may well impress us with
the untrustworthy nature of negative evidence, and has led me to examine and re
examine afresh such sponges as Asteropus, in which I have myself stated their absence,
and although I have not succeeded in
finding them, it by no means follows that no one
else will.

Although the definition given by Carter of the genus Stellettinopsis breaks down in
its application to the typical species,
yet there are other sponges to which it still applies
good; and the question arises whether we are to retain the name of the genus in con

nection with the definition or in connection with the typical species.: It would
obviously
be more convenient to adopt the former alternative; but there is a third course open,
and that is to suppress the name altogether; indeed, from this I .see no escape.

The
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word Stelleteinopsis is an odious combination of Greek and bad Latin, and hybrid names
I therefore propose a
such as this are expressly condemned by the Stricklandian rules.

fresh definition and a new name for the type, and a fresh type and a new name for
the definition.

Genus (?).
Stelletta pathologica, 0. Schmidt.
&elletta patholofica, 0. Schmidt, Spng. Küste v. Algier, p. 19, p1. iii. figs. 3, 4,1868.
Sponge.-Irregular knoll-like masses with a rough surface, cortex 0,5 mm. in thick
ness, not differentiated into two layers, apparently collenchymatous.
1. Ova, long, slender, very attenuately pointed, col
Spicule&-I. Megaseleres.
lected in loose fibre-like bundles, which are directed at right angles to the cortex, 238
2. Mesotrienes (vide pl. iii. fig. 3a, be. cit.), rhabdal actines conical,
by 0012 mm.

oxeate, 0,875 mm. by 00434 mm., cladi conical, oxeate, variously inclined to the axis of the
rhabdome, subject to numerous irregularities in form, number, and position, frequently
reduced to two or one in number, and about 0,238 mm. in length.
II. Microscleres.

3.

C)xyaster, aetines conical, oxeate, 0-08 mm. in length, variable
in number and in other respects, sometimes reduced to
microcalthrops, sometimes to

microxea, frequently very irregular in form, often
reproducing the forms of the meso
triene.
4. Sp/eraster, actines conical, strongylate, often rough or tubercular, confluent
with the centrum, total diameter 0,0195 mm., numerous.
Habitat.-Coast of Algiers.

Remarks.-I owe to the kindness of Professor Perrier a
fragment of this interesting
sponge, but it reached me too late for insertion in its proper place, if, indeed, this, in

the present state of our knowledge, can be determined; the cortex is not fibrous and
resembles that of Aurora; pores or oscules I have not seen; and from the character of
the cortex I should not expect to find chones; the mesotriene is scattered
through the
whole sponge, with a general tendency to lie parallel to the coarse loose bundles of oxeas;
the microscieres are generally distributed
throughout the whole sponge.
It appears to me that the mesotrine may be regarded as a modified orthotrine,

which has acquired the habit of growing to maturity within the choanosome, and thus
The
presenting among the Stdllettid an analogue to Pcecitla8trct among the Theneid.
only other sponge in which mesotrianes are characteristically present is Trz:ptolemus,
but in this the microscieres are of different character.

The characters of the chamber system and of the ehoanosömal mesoderm are not
known, and till our knowledge of the sponge is more extensive I
regard its precise
position as uncertain.
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SPECIES INSUFFICIENTLY CHARACTERISED.
Myriastra (?) or Anthastra (?) tethyopsis (Carter).
Stelletta teth'opth, Carter, Ann. and Mag. Nat. HisL, vol. vi. p. 491, p1. vi. figs. 39, 40, 1880.
Sponge.-Somewhat spherical and free, or hemispherical and sessile, surface hispici by
Oscules ().
Cortex(?).
projection of trienes.

1. Oxea, fusiform, 868 by 0056 mm.
2. Dichotriane,
Spicules.-I. Megascieres.
rhabdome 868 by 007 mm., chord 042 mm.
3. Protriame, hispidating.
4. Anatria3ne,
hispidating.
II. Microscieres.

5.

Chiaster, 0OO42 mm. in diameter.

6. Chiaster, 00162 mm.

in diameter.
Colour.-Grey.
Habitat.-Gulf of Manaax.
Stelletta (?) profunditati$, 0. Schmidt.
Stelletta profii,uiit4xtia, 0. Schmidt, Spomg. Mexico, p. 70, 1880.
Sponge.-Bolster shape, 10 mm. in diameter, 5 mm. high.
1. .Rhabdus, either oxeate,
Spicules.-L Megascleres.

oxeate.

strongyloxeate, or

2. Dichotriame, with. slender, widely divergent cladi.
IL Microsciere.
3. Oxyaster, with four to seven slender actines.

tylot.

Habitat.-Lat. 240 33'N., long. 84° 23' W.; depth, 1920 fathoms.

Ecion.ema (?) pygrnaorun

(0. Schniidt).

Seetle.ua pygmorum) 0. Schmidt, Spong. Mexico, p. 70, p1 ix. fig. 9, 1880.
Sponge.-Resembling an. irregular crooked stem of a plant, with a club-like upper
portion, circular in transverse section.

1. Oxea, sharply or obtusely pointed.
2. Ort hot manes
Spicules. -I. Megascieres.
and Dichotriames, cladi irregular in form and frequently reduced to tubercles.
II. Microacleres,
3. Microstrongyle.
4. Aster, O0028 to 00058 mm. in diameter.
The microscieres form a cortical layer.
Habitat.-St. Vincent; depth, 95 fathoms.

Ancorina (?) tripodaria, 0. Schmidt
Ancorina tripodaria, 0. Schmidt, Spong. Adriat. Meer., SippL, iii. p. 18, pL ilL fig. 10, 1868.
Sponge.-Half the size of a hand, with a thick cortex.
1. Oxeci,, slender, with a roughened surface.
2. Oxea,
Spicul.-L Megascieres.
smooth, straight, or bent.
3. Flagiotrine, rbabdome comparatively short; cladi
long,
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slender, curving outwards and forwards, so as to give a cup-like outline to the cladome,
sometimes reduced to tubercles.
II. Microscieres (?).
Habitat.-Coast of Algiers.
Remarks.-From the character of the pla.giotriene I suspect this may prove to be a
Stryphnus.
Ancorina individuosa, 0. Schmidt.
Ancorina indiuiduo8a, 0. Sch., Spong. Atlant. Gobiet, p. 67, 1870.
Genus (?).
Stelletta fibulfera, 0. Schmidt.
Stelletta fibulifera, 0. Schmidt, Arcbiv f. mikrosk. Anat., vol. xviii. p. 280, 1880.
Sponge.-Irregular, amorphous.
1. Strongyle, comparatively large.
Spicules.-I. Megascleres.
fine, slender.
3. Triame, with simple clacli.

2. Strongyle, very

II. Microscleres.

4. Sigma (?), "hooks like those of the Desmacidin."
"stellates with conical actines."
6. Spiraster (?).
Habitat.-Gulf of Naples.
Remarks.-One cannot

avoid

5. Euaster,

the

suspicion that some error must have vitiated
Schmidt's description; such a remarkable complement of microscleres occurs in no other
known sponge, and considering the
frequency with which sponges incorporate the
spicules of other species, it would appear probable that this is either a Stellettid in
which sigmas, or a Tetillid in which asters, are
accidentally present; the former is the
more probable alternative.
SPECIES WHICH HAVE BEEN REMOVED FROM THE FAMILY STELLETTID.
The following species are referable to the
genus Erylus of the family Geoc1iide :Stelletta discophora, 0. Sch., Spong. Adriat. Meet, p. 47, 1862.
Stelletta mammillaris, 0. Sch., ibid., p. 48, and Suppi., iii.
p. 20, 1868.
Stelletta euastrum, 0. Seh., Spong. Adriat. Meer.,
Suppl., iii. p. 20.
Stelletta inter'media, 0. Sch., Ibid., p. 21.
Stelletta transiens, Weltner, Inaug. Dies., p. 44, 1882.

Thefollowing species is referable to the subfamily Geodina of the family Geodiid.
StelleUa geoclina, 0. Sch., Spong. Adriat. Meer., SuppL,.iii. p. 20.
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:-

Stelletta

garicformi$, 0. Sch., Spong. Atlant. Gebiet., p. 68, 1870.
Stelletta scabra, 0. Sch., Spong. Adriat. Meer., Suppi., iii. p. 19 (probably).
Stelletta nux, Selenka,' regarded by Vosmaer2 as a Stelletta, but not by
Ridley, who
regards it as a Tethya,8 is really, as slides of mounted spicules presented by Selenka to
Dr. E. Perceval Wright prove, a species of Geodine
sponge, nearly related to Cydonium

globostellata, Carter, or Cydonium eosa$ter, Sollas, with one of which indeed it may be
identical.

Stelletta bacca, Selenka,4 which Vosmaer correctly excludes from Stelletta, while Ridleyb
includes it, is, as mounted preparations show, identical with Tetilla
merguiensis, Carter.

Ancorina aaptos, 0. Sch.,° is a Suberite.
Schmidt in one of his latest writings'
admits that it must be excluded from the Tetractinellida.

Ancorina sigmatophora, 0. Sch.8 A slide bearing mounted
spicules of this sponge
was kindly sent me by Dr.
Zeigler, but did not reach me in time for notice in its
proper place; it is evidently a member of the Tetillid, and probably allied to Tetilla
australiensis, Carter, or Tetilla merguien.sis, Carter.
It possesses two forms of
microsciere, one the usual sigmaspire, and the other a microxea, the
megascieres include
an oxea, protrine, and anatrine.
Ancorina pacha.strelloides, 0. Scb.,9 would appear to belong to the Pachastrellida, but
like Ancorina sigmatophora, it is
insu.fflcently characterised.

APPENDIX TO THE KUASTROSA,
Family EPIPOLASID.
Genus Asteropus,'° n. gen.
Epipo1asid
trine.

resembling Stryplinus, from which they differ only by the absence of a

Asteropus simplex (Carter).
Steflettinop8ia simple, Carter, Ann. and Mag. Nat. Hist., ser.
figs. 16-18,1879.

, voL iii. p. 349, pl.- xxviii.

Sponge.-Massive, convex, "lobate, sessile; surface even, irregularly undulating;
oscules grouped in a depression on the lower surface.
1 Zettschr.f. win. Zool., Bd. xvii.
p. 569, p1. xxxv. figs. 11-13,1867.
Bronn's Thierreich, Porifera, P. 319.
Voyage of the "Alert," P. 472, footnote.
4Zeitschr. f. wiu. Zool., Zoo. at., p1. xxxv. figs. 14, 15.
6Loc. it., P. 472.
7Zcitchr. f. wiss. ZooL, Bd. xiii. p. 641, 1885.
°Spong. Adriat Meer., SuppL, P. 17, 1884,
10
Atlant.
67,
1870.
68.
Gebiet.,
p.
Spong.
Thid., P.
mcripiw4, starry.
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1. Ova, fusiform, curved, 1,32 by 0028 mm..
Spicules.-I. Megasclere.
2. Oxyaster, very variable, centrum small, sometimes absent,
II. Microseleres.
actines conical, minutely spined, from one to twelve in number; size variable, smaller as

the actines are more numerous, maximum diameter 006 mm.

3. Sanidasters, exceedingly variable, the more regular and usually smaller forms
presenting a straight axis subdivided into two or more spines at the end, and bearing two

whorls of spines situated about one-third the length of the axis from each end; the less
regular present the same grotesque appearance as characterises the similar spicule in

Stryphnus unguculus; length 0017 mm.
Size, 63 mm. in length by 25 mm. in height.
Colour.-Tawny-brown.
Ha.bitat.-Freemantle, Australia.

Remarks.-The spicules of this species remind one of those of Stryphnus; and in this
genus there are species in which the trine is both rare and small relatively to the. oxea.
If Asteropu3 is a reduced Stdllettid. it is to Stryphnus that we must look for its nearest
affiance.
In a type slide of the species kindly furnished me by Mr. Carter, I observed
more than one oxea which presented a sudden flexure near the end, so as to present a
form very similar to the reduced trienes of some Tetillid species (Chrotella macellata).
In such promonnes the axial fibre stops short, and is slightly enlarged at the point of

flexure, and then recommences as a distinct branch to supply what is practically a single
cladus.
Asteropus (?) annulatus (0. Schmidt).
&ellettinop

aunviata, 0. Sch., Spong. Mexico, p. 75, p1. ix. fig. 6, 1880.

Sponge.-Incrusting.

1. Oxea, long and slender.
Spicules.-I. Megasciere.
II. Microscleres.
2. Microxea (?),short, stout.
3. Spiraster (?).
trum absent; actines transversely ridged and tubercied.

4.

Oxyaster, cen

Habitat.-Gulf of Mexico, on Fart-ca.

Remarks.-I have not seen specimens of this sponge. Its generic position is doubtful,
If the spiraster so called should prove to be a sanidaster, it would
the
naturally lead to
inclusion of the sponge in the genus to which it is here assigned.
Genus Coppatias,' n. gen.
CLU1nl
in which but one form of aster, and that a euaster, is present.
Epipolaaid
system unknown.
1 z rTi1IN, branded. with the letter
koppa (!). The circle is fancifully supposed to represent the aster, the stroke
the rhabdu, of this group of sponges.
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Coppatias coriaceus (Carter).
Stdllettinopsis oorkscea, Carter, Ann. and Mag. Nat. list.., aer. 5, vol. xvii.. p. 126, 1886.
Sponge.-A large irregular fragment enclosing large bivalve shells in its substance.
Surface smooth; ectosome thick.
Oseules in small groups, irregularly distributed.
1. Rleabdus sometimes an oxea, sometimes a strongyl
Spicules.-L Megasciere.

oxea, 135 by 00187 mm.
II. Microscieres.
2. Mcroxea, 0104 mm. in length.
diameter.

3. Euaster, 0-0083 mm. in

Colour.-Dull purple when alive.
Size, a fragment 75 mm. in diameter.
Habitat.-South Australia; depth, 20 fathoms.
Coqpatict

tuberculatus (Carter).

iSteileitinopsis tubercitata, Carter, Ann. and Mag. Nat. list., ser. 5, vol xvii. p. 126, 1886.
Sponge.-Massive, sessile, covered with nodular tubercles, which are agglomerated
into groups.
Surface rough, minutely and uniformly granulated.
Oscules (and pores?)
small, numerous, situated in the sulci between the agglomerated tubercles.
1. Oxea, 075 by 00125 mm.
Spicules.-I. Megasciere.
II. Microsciere.
2. Aster, OO083 mm. in diameter.

Colour.-When fresh, dull purple-brown.
length and breadth.

Size, 113 mm. high, 100 and 75 mm. in

Habitat.-South Australia; depth, 3 fathoms.
Coppa.tias purpureu.s (Carter).
StelleUinopsis purpurea, Carter, Ann. and Mag. Nat. Hist., ser. 5, vol xviii. p. 459, 1886.

Sponge.-Massive, more or less hemispherical.
Oscules few, large, scattered.
"punctate, general."

Surface smooth, uneven; pores (?)
Cortex about 05 mm. in thickness.

Spicules.-I. Megasclere. 1. Oxea, fusiform, curved, sometimes tornote or strongylate
at one or both ends, 08 by OO2 mm.
II. Microseleres.

2. Chiaster, centrum small, actines numerous, cylindrical, slender,
3. Microxea, 0077 by 0006 mm.
faintly tylote, 0,012 mm. in diameter.
Colour.-Reddish purple.
Size, 37 mm. high by 37 mm. in diameter.
Habitat.-Port Western, South Australia.
Coppatias luteus (Carter).
Stellettinop8is lutea, Carter, Ann. and Mag. Nat. list., ser. 5, vol. xviii. p. 459, 1886.

Sponge.-An irregular mass growing over and enclosing fragments of agglomerated
Surface smooth.
sand and shells.
Oscules numerous, large, situated on the summits of

low conical elevations, generally distributed.

Pores from 003 to 01 mm. in diameter.

THE VOYAGE OF H.M.S. CHALLENGER.

208

1. Oxea, curved, sometimes becoming tornote or
Megasciere.
strongylate, 0684 by O015 mm.
II. Microsciere.
2. CMaster, centrum small, actines slender, cylindrical, truncate
Spiculcs.-I.

or tylote, 0018 mm. in diameter.

Size, 125 mm. in height by 100 mm. in diameter.
Colour.-Golden-yellow.
Habitat.-Port Western, South Australia.

Coppatias stellifera (Carter).

Amophina dellifera, Carter, Ann. and Mag. Nat. Hist., ser. 5, vol. iii. p. 348, p1. xxix. fig. 10,
1879.
Stelletiznopsi8 dellifera, Ridley, Spong. "Alert," p. 477, 1885.

Sponge.-Massive, lobate, penetrated by a "seaweed" about which it has grown.
Pores in sieves (?) ; oscules in pit-like depressions of the surface.

1. Oxea, fusiform, curved, 071 by O017 mm.
Spicules.-I. Megasclere.
If. Microselere.
2. Aster, centrum absent, actines slender, minutely spined, eight
or more in number, 0017 mm. in diameter.
Size, 50 mm. by 29 mm. by 19 mm.
Habitat.-South Australia; laminarian zone.
Remarks.-Carter

proposed

to transfer

assigned this species to Amo?phina (Halichondria); Ridley
it to Stellettinopsis (Coppatias) ; but as the oxeas are not

arranged in fibrous tracts, the remarks made as to the position of the succeeding species
Carter states the sponge only differs from
(Coppatias carteri) are applicable here.
Halichondria panicea, Johnst., by the presence of the aster, and if this should prove

ally the sponge with
Astropeplus, since Haliclwnctria panicea possesses a eurypylous canal system, scarcely
more highly developed than that of Astropeplus.
In such a case Halichonciria itself
may be regarded as a modified Aseropeplus, which has in course of phylogenetic

true of the characters of the canal

system, it

would

directly

development lost its asters.

Coppatias carteri (Ridley).
Stellettinopsia carteri, Ridley, Spong. "Alert," p. 476, 1885.
Sponge.-Massive, lobate, supported on a short cylindrical stalk.
Oscules not visible.

Surface verruciform.

1. Oxea, U0 by 002 mm.; not collected into fibres.
Spicules.-I. Megasolere.
II. Microsclere.
2. Euaster, centrum small, actines cylindrical, strongylate, five to

ten in number, minutely spined, 005 mm. in diameter.
Colour. -Greyish-white.
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sand and shells.

depth, 5 to 7 fathoms;

bottom,

Rernarks.-As according to Ridley the oxeas of this sponge. are not collected into
distinct fibres, it remains doubtful how far we are correct in assigning it to the genus
But

till the anatomy of the species belonging to this genus has been
investigated, the position of all must be regarded as uncertain.
Uoppatia.s.

Demus III. STERRASTROSA.
Astrophora in which the characteristic microsciere is a sterraster.

Family I. GE, oDIID.
Sterrastrosa possessing trfteue megaseleres.
Subfamily 1. ERYLINA.
The megascleres are orthotrines and rhabdi; anatrines and protrines are absent.
The somal microsclere is a diactinose aster (microrabd) or spherule.
Genus 1. Erqlus, Gray.
The sterraster is seldom spherical; the somal microsclere is a centrotylote micro
rabd.
The incurrent chones are uniporal; and the oscule is the patent opening of a
cloaca.

Erylus J'ormosus, Sollas (P1. XXVIII.).
Erylu8formosu8, Sollas, Prelim. Account, Sci. Proc. Roy. Dubi. Soc., vol. v. p. 195, 1886.
Sponge (P1. XXVIII. figs. 1, 2).-Of irregular form, tending t& grow into lobes and
Oscules round, situated on the top of ridge-shaped growths, or at the end
ridges, attached.
of lobes, few.

Pores comparatively large, with slightly everted margins, scattered separately
over the surface, not collected into special areas; each is the single distal opening of an

incurrent chone.

The oscules lead into cloacas wider than themselves;

the cloaca is

divided below by vertical membranous partitions into large, excurrent canals.
1. Oxea (P1. XXVIII. fig.. 3), fuèiform, usually curved,
Spicules.-I. Megascieres.
not sharply pointed, O892 by OO237 mm.
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Ortltotri'vne (PL XXVIII. fig. 4), rhabdome conical, with slender cladi, curving
at first outwards and very slightly forwards, afterwards extending horizontally; both
Rhabdome 0393 by
rhabdome and cladi usually bluntly pointed or strougylate.
2.

O0237 mm., cladi 021 mm. in length.
ir. Microscieres.
3. Sterra.9ter (P1. XXVIII. figs. 5, 6,10-12), very various in form,
more or less resembling a finger-biscuit, or shuttle-shaped, or lozenge-like; surface
granulated with numerous short, cylindrical, or abruptly truncated, conical spines, which

are absent over a small central area on one side, corresponding to the hilum of a Geodia
sterraster; usually about 014 by 0032 to 0175 by 0O26 mm., sometimes narrower and
longer, 0197 by 00236 mm., or shorter and wider, very rarely reaching 0122 by
00474 mm.; the thickness varies from about 0008 to 001 mm.
4. Somal centrotylote mici'ostrongyle (P1. XXVIII. figs. 7, 13), fusiform, smooth, with
rounded ends, usually curved, with a central ellipsoidal tylus, 007 by 0006 mm.
5. Glwanosonial oxyaster (P1. XXV1II. figs. 8, 9), a few long, slender, cylindrical

actines proceeding from a very small centrum, sometimes smooth, sometimes minutely
spined near the sharply pointed or abruptly terminated extremities; a single actine
0O315 mm. long, total diameter O063 mm.
6.

Giwa nosomal chiaster (P1. XXVI1I. figs. 27, 28), centrum small, actines numerous
or not, slender, cylindrical, usually roughened or minutely spined, abruptly truncated, or

tylote, 0012 to 0O16 mm. in diameter.
Colour. -Violet-grey.

Habitat.-Bahia, September 1873 ; depth, 7 to 20 fathoms.

Remarks.-The single specimen of this sponge, which is nearly but not quite complete,
a small portion of the base having been torn away, measures 55 mm. in length, and
about 20 to 25 mm. in breadth and height.
Of the three oscules present the largest a
little exceeds 2 mm. in diameter, the smallest is a little less than 1 mm.

The oscule (P1. XXVIII. figs. 1, 2) is the slightly constricted external opening of a
The
wider cloaca, which in the case of the largest oscule measures 4 mm. in width.
excurrent canals are traceable through the whole thickness of the sponge.

The pores are closely and generally distributed over the whole surface, a few patches
here and there, as is usually the case in the Geodiida, being without them.
They vary
in diameter from about 0064 to 0125 mm., and are the
very slightly constricted
apertures of cylindrical chones, which vary from about 0-08 to 0-2 mm. in diameter
(P1. XXVIII. figs. 14-17).
The cortex (P1. XXVIII. fig. 17), not more
consists chiefly of the sterrastral layer, which
the sterrasters
lying variously orientated in
this passes into the usual fibrous
layer, here

than from 02 to 025 mm. in thickness,
in thickness,
the inner face

is from 016 to 02 mm.

tangential planes; on
flee into
very thin, and on the outer
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a. thin
by the
sented.
oval

with microstrongyles and covered
of the cortex is thus barely repre
investing epithelium ; the outer layer
Throughout the cortex, and particularly on the outer layer, are scattered

layer of tissue,

pigment-cells,

OO2

mm.

consisting

of

thick,

2-11

a

crowded

thin

cell-wall,

numerous
minute,
enclosing
about OOl58 by OOl97 mm.;

The cells measure
spherical, transparent granules.
the granules about 0002 mm. in diameter; their colour in the thin sections appears
to be an ochreous-yellow.
Ridiley, in defining the characters of the genus Erylus,

remarks that the sterrasters of the cortex are not united by ligaments like those I had
described as binding together the sterrasters of other Geodine sponges; but that they lie
After a careful examination of the structure of the cortex
independently of each other.'
in this species I offer the following account of the relations of the sterrasters to the
The latter consists of a finely granular matrix which stains with
accompanying tissue.
Near the innermost
hmatoxylin, and contains fusiform cells dispersed through it.

fibrous layer of the cortex, fine fibrithe, no doubt belonging to fibrillated cells like those
which bind together the usual Geodine sterrasters, may sometimes be clearly perceived
proceeding from the granulated surface of a sterraster, to which they are attached, and
Again, by staining a fragment of the cortex
extending into the adjacent fibrous tissue.
with magenta or hiematoxylin and teasing out in glycerine, a film of fine fibrill
may
frequently be observed attached at one end to a sterraster, and extending from it into the

That the granulations on the surface of these spiculles should serve
surrounding medium.
for purposes of attachment is what one would naturally expect from analogy with the
function of the spines of the more usual form of sterraster, especially as like these they do.
not appear till the last stage in the development of the spicule, when it enters the cortex.
On examining thin sections mounted in glycerine one will at first be unable to make

out more than granular fusiform cells crossing the sterrasters transversely, but by close
observation one may, in many cases, distinguish fine fibrilh extending from the surface

of one of the spicules, and very rarely these can be traced into connection with an ad
So rarely, however, does this occur than it can scarcely be regarded as
joining spicule.
indicating the rule, and I therefore suspect that the fibrillated cells, instead of extending
directly from the surface of one spicule to that of another, and for this indeed there is
scarcely room, wrap round the surfaces of adjacent spicules and thus bind them together.
So far then I can completely confirm Ridiley's statement as to the contrast between the
structure observable in the cortex of a more typical Geocine sponge and of this; but not
as to the independence of the sterrasters; they do not lie loosely aggregated like the
orthodragmas in the cortex of .Dragmastra, but are, separately attached to fusiforin cells,
by which they are united together.

The outer or microstrongylose layer of the cortex is continued down the sides of
the chones, as the corresponding layer usually is in the Geodiid, forming their walls,
1
Ridley, Voyage c1.tbe "Alert," p. 1325.
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which vary from about 003 to 0,05 mm. in thickness; at the margins of the chones small
fusiform cells are accumulated, but do not appear to form a sphuiictral ring, nor is any
special sphincter to be observed at their inner ends, which open freely into the ilicurrunt,
canals of the choanosome.
approaching the oscules the microstrongylose layer is thickened to form the
marginal lip (P1. XXVIII. fig. 15) ; and the cortex, reduced in thickness and otherwise
modified, as by the gradual disappearance of the st.errastcrs, is continued inwards as the
On

cloacal wall.

In a recess of this, just below the. oseular margin, the wall 1)1e11t5 the
structure shown in fig. 18, P1. XXVIII. It consists of a layer of apparently l1U1fl( )gelleous
matrix, OO7 mm. thick, staining with hamatoxylin, and contaiiiiiig various :tpparently
cellular structures ; most exterior are slender thread., about 0,02 mni. long, directed at rigli t.
angles to the outer surface, ending at one extreimt.v against, it., afl(l at the other enlarging
in t

a rounded or fusiftrm body, from which are. continued 01W U1 t \VU Sl(1I(leF t llrea(1-likc

processes, deeper into the interior; in some eases these can be traced jut roiniectiwi with
somewhat. similar but st.ellate corpuscles which lie in about the middle 0! the layer

nearer the inner face of this, where it adjoins the sa rceiicliyma of the chi aliosonie, 'fl"
similar fusiforni bodies lying tangentially.
I have spoken of the matrix as only

apparently homogeneous, l)eeause in some sections it, appears to he divided up into oval
roUIl(le(l )olygonal masses about 0,02 mm. in diameter, each enclosing one of the more
deeply stained bodies alluded to as a corpuscle ; and bounded by 1)a1( linear ititerspaces.
It would thus appear that the smaller more darkly stained body is not. tln whole cell,
hut. only a

differentiated part of it..
I do not. venture to offer an opinion on the
significance of these appearances, which appear, however, worth recording.
(J/,o'nosoiiu'.-The mesoderm is a well-marked sarcenchyrna, and, except. about the
Openings of the chones, seldom becomes collenchymatous; the incurrent and exeurrent
canals are not provided with collenchyrnatous walls ; a sarcenchymatous wall of no great
thickness, the sarcencytes of which are usually
elongated or fusiform in shape, is, however,
sometimes present.
Occasionally by a modification of the ectosarc these cells pass into
fusiforni collencytes.
As a consequence of the absence of thick walls, the canal system
Scattered through
presents a strikingly open appearance, and velar diaphragms are rare.
the sarcenchyma are pigment-cells (P1. XXVIII. fig. 22), which become more numerous

in the neighbourhood of the larger canals.
They have the same characters as those of
the cortex, and are traceable into cells composed of spherical colourless granules which
take a deep stain with hwmatoxylin; sometimes one meets with a cell halt composed
of these protoplasmic granules and half of the pigment-granules into which they become
converted. The cells composed of protoplasmic granules are probably derived from deeply
staining amcehoid cells, possessing a large nucleus and nucleolus, that are found here
and there within cavities of the
In addition to
sarcenchyma (P1. XXVIII. fig. 21).
pigment-cells numerous oval darkly stained bodies of a problematical character are
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present (P1. XXVIII. figs. 23, 24).
They measure from about 00118 to 00.134 mm.
in diameter, and lie in cavities a little larger than themselves, 00197'and OO474 mm.
in diameter.

A concentric or spiral arrangement of interrupted lines is to be observed
in them; this in some parts of the section is exchanged for a regularly dotted appear

In very thin sections, especially in such as happen to be accidentally torn, these
appearances are found to be produced by minute baciflar bodies, of which the whole struc
ance.

ture is built up.

It would appear very doubtful whether these structures are
part of the
sponge; they might with much more probability be regarded as of a Bacterial nature.
The characters of the canal system have been partly described
incidentally; the
flagellated chambers are small, about O0237 mm. in breadth by 00197 mm. in length,

the apopyle and p"osopyle vary greatly in diameter, from about 0,006 to OO16 mm., the
p'osotlus is always short, often absent, and the aphodus is usually also short compared
to the length it attains in many other Ueocli'ne
sponges.

The Skeleton.-The oxeate spicules are scattered
singly and apparently at random
through the clioanoomc, except. near the cortex, towards which they are directed at right
angles, seldom entering it.

Orthotrienes are absent, except quite close to the cortex (P1. XXVIII.
figs 17, 18)
in
Mid
the neighbourhood of the cloacal wall, which
appears to be a modified cortex.
The cladomes of these trines lie in the inner fibrous
layer of the cortex, frequently
centrally situated between three or four surrounding chones, so that the cladi extend
between adjacent pairs of these latter, often
lying tangential to their walls.

The sterrasters are scattered in various
stages of development in the choanosome,
and when adult are arranged in the cortex in the manner
already described.
They may
be regarded as modifications of the usual more or less
spherical sterraster, resulting from
the abbreviation of all the actines lying in an
equatorial zone including the hilum, and the
extension of those lying along and adjacent to the zone-axis.
This would be the natural

result of tension acting in the direction of the zone-axis.
The youngest sterraster met with resembles that of Geodia in
presenting a very small
centrum and long trichite-like actines; the difference in the
length of the actines had
however,
in
the
instance observed been well established (P1. XXVIII.
already,
fig. 30).
This spicule was seen still embedded in its scieroblast, of which, however, the nucleus was
not visible.
A nucleus, however, was observed of the usual scleroblastic
type in connec
tion with a more advanced
example, it was situated over that part of the sterraster which
remains as the non-granulated area of the
completed form (P1. XXVIII. fig. 31), thus
the
proving
homology of that area with the hilum of the more common form of
sterraster.
In the stage
immediately preceding that of completion the sterraster is
smooth, and frequently subdivided at the ends
(P1. X.XVIII. fig. 12); the small spines
which granulate the surface commence at the extremities and
subsequently extend
towards the centre.
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The microstrongyles occupy the position of a somal aster, i.e., they not only form a
layer beneath the epithelium of the cortex (P1. XVIII. figs. 14, 17), but occur dispersed
throughout the choanosome.
They are evidently derived from the large oxyaster, or both

from a common form like the large aster of cctminus vulcani, to the microxea of which
the microstrongyles bear a remarkable resemblance.
The tension which led to the modi

fication of the sterraster, and the reduction of the oxyaster to a microstrongyle, also
manifests itself by sometimes, though very rarely, giving a spiral elongation to the

oxyaster, which then reminds one of the plesiaster of some species of Titenea.
The chiaster, in some of its varieties
indistinguishable from the chiaster of Myriastra
amongst the Stelletticis, first appears in the inner fibrous layer of the cortex, and thence

extends through the choanosome, chiefly, if not only, occurring beneath the epithelium of
the canal walls. . The oxyaster is confined to the choanosome, and
though it also occurs
along with the microstrongyle and the chiaster immediately beneath the epithelium, its
more usual position is somewhat more removed from it,
deeper within the sarcenchyma.
Numerous transitional forms of aster occur between the chiaster and
oxyaster, so that no
sharp line of demarcation can be drawn between them.

Genus 2.

cCtminUS, 0. Schmidt.

The sterraster is spherical, and the soma] microsclere a
The roofs of the
spherule.
incurrent chones are cribri-poral; the oscule is the
patent opening of a cloaca.
Caminus sphroconia, Sollas (P1. XXVII.).
Gaminu8

phroconia, Sollas, Preliin. Account, Sd. Proc. Roy. DubL Soc.,
1886.

vol.

v. p. 196,

Sponge (P1. XXVII. fig. 1).-Massive, growing upwards into massive, rounded
lobes; attached.
Oscules situated on the summits of the lobes,
large, with wide, smooth
margins, leading into a large cloaca, which receives the excurrent canals, opening over its

lower half by wide patent mouths.
Pores in sieves, forming the roofs of incurrent chones; the
upper surface of the
sponge is raised into a polygonal network of low ridges, which mark out the limits of
each chone, the polygonal spaces being roofed over by the poriferous membrane. On the
lower surface the polygonal outlines are less marked.
The outer layer of the cortex consists of vesicular tissue beneath the
crowded with but one form of microsciere, the

epithelium)

pheru.le.
1. Strongyle (P1. XXVII. fig. 3), small, cylindrical
Spicules.-I. Megascieres.
straight, curved, or somewhat rapidly bent in the middle, with rounded ends, O'5 by
0016 mm.
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Orthotrine (P1. =VII. fig. 4), a conical rhabclome with a strongylate termin
ation, and slender, cylindrical cladi, curving outwards and slightly forwards, with
Rhabdome O318 by 00158 mm., cladi 0206 mm. long.
rounded or pointed ends.
3. Sterraster (P1. XXVII. fig. 5), small, spherical, the ends of the
II. Microscieres.
2.

actines granulated, diameter 0O553 mm.
4. Somal spherule (P1. XXVII. figs. 6-9), a minute sphere with a smooth surface,
0,00395 mm. in diameter. This occurs below the outer epithelium, and is distributed
generally throughout the sponge.
Colour.-Somewhat purple on the upper surface, yellowish-white underneath.
Habitat.-Bahia, September 1873; shallow water.
Remarks.-This sponge is represented by a single fine and perfect specimen, with one
small, well-marked lobe, and a large, massive part indistinctly divided into two lobes.
It measures altogether 130 mm. in length, 100 mm. in breadth, and 80 mm. in height.

There are three oscules, one to each lobe; the largest is 11 mm. long by 8 mm. wide,
A smaller oscule, 10 by 6 mm., leads into
surrounded by a smooth margin, 4 mm. wide.
a cloaca, 12 mm. deep and 11 mm. wide in broadest part; it is smooth and imperforate
for 6 mm. from the mouth, for the rest of its extent its walls are a mere network, the

The excurrent canals
meshes being occupied by the mouths of the excurrent canals.
extend through the whole length of the lobe in which they occur (P1. XXVII. fig. 2).
Ectosome.-The cortex (PL XXVII. fig. 13) is about 0796 to 092 mm., the ecto
chrote (P1. XXVII. fig. 14) from 005 to 024 mm. in thickness; the sterrastral layer
varies but slightly on each side, 065 mm. in thickness, and the fibrous layer is from
O05 to 008 mm. thick.
On approaching the oscule the cortex is thickened to form its

margin and inflected to be continued, somewhat modified, as the lining of the sides of
There it becomes somewhat thinner, about 0636 mm. thick on the average;
the cloaca.

the ectochrote with its thick crust of spherules is 016 mm. thick; the sterrasters are
somewhat sparingly scattered through a fibrous tissue 0238 mm. thick; and the inner
fibrous layer without sterrasters is also 0238 mm. thick.
The pores are chiefly circular, 005 to 0064 mm.

They are closely and
uniformly distributed over the dermal membrane, not being collected into small circum
scribed groups (P1. XXVII. fig. 11) ; the very shore poral canals unite together imme
diately below the surface, at first in groups of two forming wider canals; and these
wide.

are scarcely formed when they similarly coalesce in groups of three and four;, the larger
canals resulting are separated by walls of vesicular tissue, covered with globules and the
The larger canals open freely at the bottom of the ectochrote
au-investing epithelium.
into the outer end of the chones (P1. XXVII.
figs. 12, 13); the chones are fairly, regularly,
and closely distributed, varying from O253 to 05 mm. in diameter, more or less circular
in transverse section, and. on the whole more cylindrical than conical in general form.
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The vesicular tissue of the ectoehrote consists of a collenchymatous matrix which
stains with hematoxy1in, and in addition to the usual colleucytes is crowded with empty
These cells are about O'02 mm. in
oval cells, which give to it its vesicular character.
diameter, and are apparently devoid of contents (P1. XXVII. fig. 14 ), except for ,in oval
nucleus O'005 mm. in diameter, which bulges inwards from the side of the cell-wall.

The cell can be traced from this stage backwards to a granular protoplasmic cell, not much
larger than O005 mm. in diameter, which lies in an oval cavity now a little larger thaii
itself.
The cell increases in size; the protoplasm becomes paler in colour, and from

surrounding the nucleus as a granular heap, extends from it, by the time. it has shifted
its position to the side of the cell-wall, in fine, irregular, branching threads, which
The fibres joining the sterrasters are clearly displayed
eventually altogether disappear.

In the associated inner fibrous
they represent the fibrillated exterior of fusiform cells.
layer of the cortex densely stained fusiform cells, 0007 mm. in diameter, are to be met
with ; in these the protoplasm is granular throughout and exhibits no trace of fibrillation.
choctnosome.-The sarcenchyma of the mesoderm is of the usual character,
The
flagellated chambers are small, varying from 0'OlG to 0023 mm. in diameter, the aphodus

and

The
prosoclus alike measure about O'008 mm. in diameter (P1. XXVII. fig. 1G).
feiiestne of the inner membrane are also very small, about O'002 mm. in diameter.
Speviuatozoa (P1. XXVII. figs. 18-21).-In certain regions, near the main exdurreut

canals, the sarcenchyma becomes specially modified to give rise to sperm-clusters.
The
sarcene.ytes increase in size and take a more than usually deep stain with reagents, passing
into large granular cells, of about O'02 mm. in diameter, with well-developed nuclei and
nucleoli.
These next segment and give rise to oval clusters of small spherical cells,
with a darkly stained marginal layer and spherical nucleus, separated by an intervening'

crescentic clear space.
Clusters up to about 003 mm. in diameter completely fill the
cavity which they occupy, but in subsequent stages they are separated from its walls by a
considerable interval; thus in a cavity 0,05 mm., a size seldom exceeded, the cluster
measures 0,044 mm. in diameter.

The sarcencytes which form the wall of the vesicle
are extended over its surface and take a" somewhat deeper stain than those elsewhere.
As the cluster increases, the component cells diminish in size; in a cluster 0'024 mm.

in diameter they measure O'004 mm., in one 0'043 mm. they measure O'003 mm. in
diameter; at the same time the outer marginal layer of each cell becomes thinner and
The increase in the number and consequent decrease in the size of the cells appears
paler.

to take place from without inwards as regards the cluster, so that when the external cells.
are on the verge of maturity, a comparatively large granular protoplasmic cell may be
seen in the centre of the group.
Thus in the case of a cluster 0-044 mm. filling a
cavity O'05 mm. in diameter, and composed of cells Q'003 mm. in diameter, an oval
granular cell measuring 0'012 by 0005 ram., and containing an oval nucleus O'005 by
0004 mm., persists in the middle of the
group (P1. XXVII. fig. 19); it cannot be regarde&
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as a cover-cell, at least I imagine not, as the slice in which it occurs is of extreme
thinness and the section passes through the very middle of the spermatoblast cluster.
In later stages also one observes spermatoblasts in which the outer wall has been

reduced almost to invisibility, forming an outer layer to those less advanced which lie
in the interior, and finally one can trace the filaments or tails of nearly mature sper
matozoa radiating outwards from the cluster, while the inner spermatoblasts remain

The nearly mature spermatozoa
in a state corresponding to that of the preceding stage.
just mentioned consist of an oval head 0002 mm. long, with the pale margin still sur
The
rounding the nucleus, and a tail which can be measured for 0,012 mm. in length.
excurrent canals in the neighbourhood of the sperm-bearing regions are partly filled
with a finely granular stained material which consists of discharged spermatozoa.

Skeleton. -Surrounding the strongyles one observes a thin layer of material of some
what higher refractive index than that of the sarcenchyrna, and in places at irregular
intervals this bulges out into oval nuclei, about OOO6 mm. in length, and containing

The nuclei are flattened against the spicule, and their
a. small spherical nucleolus.
It is
appearance is suggestive of the existence of a layer of cells surrounding it.
possible that an irregular film of spongin is associated with the spicules and that the
nuclei are those of sponginoblasts.

The strongyles vary considerably in the nature of their terminations, on the one hand
pointing towards an oxeate origin, and on the other indicating a tendency to a more

Thus in the average form a slight attenuation occurs as a
pronounced strongylate type.
preliminary to rounding off, and in many cases this becomes so marked that the spicule
would be better described as an oxea with a rounded point; in other cases, on the con
In one or two cases
trary, the strongylation is abrupt and a typical strongyle results.
tylostrongyles were observed, the terminal accumulation of silica which we may infer to
have converted the oxea into a strongyle having proceeded a step further and rendered
the strongyle tylote at one end.
The strongyles are disposed in spicular fibres, which near the cortex are directed
towards it at right angles, but away from it they appear to wander without rule, a general

The ortho
tendency to run parallel to the walls of the canals being, however, observable.
trienes appear only at the cortical ends of the fibres, lying with their clacli extended in
the fibrous layer of the cortex; hence their rarity in mountings of the separated spicules.
The possibility of the formation of large asters by an overgrowth, of small ones
is suggested by the occasional occurrence of abnormally large globules (P1. XXVii.
which sometimes occur singly, sometimes united together, two or three at a
figs. 7-9),

These show concentric rings of growth surrounding a central core of substance
of the same character as the axial fibre of actinal spicules. 'The spherules may be fre
within the granular cells of the mesodermal sarcenchyma (P1. XXVII.
quently observed
time.

figs. 16, 22).
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vuicani, 0. S., is very close,
the latter, however, is distinguished by the presence of oxyasters, by the greater length
of its oxeate spicules (0076 by 0O16 mm.), and by the larger size of its sterraster (01 mm.
in diameter).
In other respects the spiculation of both is quite similar, in both the
The resemblance between this species and

Uaminus

small globules are present, as also are the orthotrines; these latter I have observed,
not only in preparations made by myself from a fragment of the typical sponge preserved
in the British Museum, but also in Oscar Schmidt's own slides of mounted spicules

The asters of Gaminus vulcani are interesting,
presented by him to the British Museum.
as they afford another illustration of the passage from an aster with few actines to an
oxeate spicule with a central tylote enlargement; the actines are slender and conical,

The globule is the same size as
sharply pointed, and from 0.035 to 0039 mm. long.
in Gaininus sphwroconia; it is frequently produced into a little rounded process on one
side, remarkably similar to the rudimentary hypha proceeding from the germinating

conidium of a Penicillium.

It evidently indicates a tendency to return to the astral
form from which we must regard it as derived.

Subfamily II. GEODINA.
The sterraster is spherical or ellipsoidal ; the somal microsclere is a
polyactinose
aster.
In addition to orthotrines or dichotriames, protrienes and anatrin es are
frequently present.
Genus 5. Cycloniuin, Muller.
The incurrent chones are furnished with cribriporal roofs ;
the oscules are the
uniporal, or more usually cribriporal, openings of excurrent chones which resemble the
incurrent chones, but are usually collected in special areas without definite
margins.
Gycioniurn hirsutus, Sollas (P1. XXI. figs. 30-42).
Cydonium hirautu3, Sollas, Prelim. Account, Sci. Proc. Roy. Dubi. Soc., vol. v. p. 197, 1886.
Sponge (P1. XXI. figs. 30, 31).-Irregular in form, growing into lobes and long,
irregular, finger-like processes; bearing in places shallow oval depressions, the floors of
which are irregularly pitted, but not perforate.
The poriferous roofs of the chones are
Surface in places highly hispid,
thickly distributed in some places, absent in others.
The
long cylindrical spicules projecting 8 or 9 mm. beyond it; in other places bare.
cortex is thick; below the outer epithelium with its associated minute
a
spherasters is
thin layer of
collenchyma, in which the cladomes of the dichotrines occur, their cladi
spreading parallel to the surface, and supporting the poriferous roofs of the cboiies.
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The choanosome presents a cancellous appearance owing to the excessive development of
The large megascieres are irregu
the canals, which form branching vesicular cavities.
the choanosome, only assuming a radial direction immediately beneath
larly disposed in
the cortex.
1. Oxea (P1. XXI. fig. 32), fusiform, variously pointed,
Spicules.-I. Megascleres.
4462 by 0,06 mm. to over 90 by 00316 mm.
2. Dichotrine (P1. XXI. fig. 34), rhabdome conical, very thick below the cladome,

then rapidly attenuating; cladi bifurcate, protoclacli diverging almost horizontally, only
horizontal.
Rhabdome over 446 mm. long,
very slightly projecting forwards, deuterocladi
to 0045 mm. in a
by 0084 mm. broad immediately below the cladome, diminishing
distance of a little over 05 mm.; protocladi 0,127 mm. long, deuterocladi 03 50 mm.
long.
3. Protriwne, rhabdome long, slender; cladi highly porrectate. Rhabdome 002 mm.
broad immediately below the cladome, increasing to 0029 mm. at a distance of about
06 mm. from it; cladi 0,127 mm. long, chord 0143 mm., sag'itta 0099 mm.
Rhabdome
4. Ancctriwne, rhabdome long, slender; cladi short, widely divergent.

0018 mm. in diameter, cladi 0036 mm. long.
II. Microseleres.
5. Sterraster (P1. XXI. figs. 35-40), slightly variable in shape, a
prolate ellipsoid flattened at the ends of one of the minor axes, tending to'a hexagonal or
oblong outline; 0306 by 0245 by 0161 mm.
6. Somal spheraster (P1. XXI. fig. 42), minute, an evident centrum produced into
several short conical actines, bluntly rounded at the ends; 00118 mm. in diameter.
7. Choanosornal oxyaster, a scarcely perceptible centrum with a few slender conical
actines sharply pointed or with abruptly truncated ends; 00197 mm. in diameter, a

mm. long.
single actine about 0008
8. Cortical spheraster (P1. XXI. fig. 41), a comparatively large centrum, produced
into several conical oxeate actines, usually minutely and erectly spined; total diameter
0032 mm., diameter of centrum 0012 mm.
In my preliminary account I suggested that this microsciere had been introduced as
a foreign body from without; I now find that this is certainly not the case; it occupies
the usual position of the third aster, when this is present in a Geodine sponge, lying in
the innermost fibrous layer of the cortex, and in the choanosome about the subcortical
It also accompanies the megascieres in their passage through the cortex.
crypts.
Colour.- Greyish-white.

Habitat.-Station 192, Ki Islands, September 26, 1874; lat. 5° 49' 15" S., long.
Trawled.
132° 14' 15" W.; depth, 140 fathoms; bottom, blue mud.
Remarks.-Neither of the two specimens obtained of this sponge are complete, and
it is remotely possible that the missing portions may differ from those that remain by
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bearing manifest oscules; in which case the sponge would, of course, have to be removed
from the genus Cydoniurn.
The cortex is 25 mm. thick, and

is almost entirely constituted by the sterrastral
The long spicules of the body pass through it to the exterior, but not in great
layer.
numbers; about their distal ends, however, as they pass through the cortex, a considerable
number of

additional long spicules make their appearance, their proximal ends lying
in the outer half or two-thirds of the cortex, their distal ends lying several millimetres
The distal ends are generally broken off, but such as have been
beyond its surface.
observed are simply pointed, so that most of these hispidating spicules are oxeas.
Some,
however, are modified into tylotoxeas, with large spherical tylotes, which lie embedded

in the outer layer of the cortex, the development of the tylotes
standing, no doubt, in
direct relation to the tensions to which the embedded ends of such long
projecting spicules
are necessarily exposed.
In the case of many Monaxonid sponges the tylote is developed

in spicules similarly situated.
The cladomes of the dichotrines before extrusion from the sponge lie between the
outer epithelium and the sterrastral layer, i.e., in the cctochrote, and this is reduced to

such thinness that no room is left for any
forwardly directed projection of the cladi,
hence their extension at right angles to the rhabdome almost
immediately on proceeding
from their origin.
Thus the marked depression of the cladome into a plane at
right angles
to the rhabdome is to be correlated with the reduction of the ectochrotc.
The choanosomal tissue is crowded with a profusion of
foreign bodies-skeletons of
Radiolaria, of various species of Foraminifera, spicules of Calcareous, Hexactinellid, and

Monaxonid sponges, plates of Echinoderms,
including the wheel-like scleres of Ohiro
dota, form the bulk of them; a few grains of sand also occur, and deciduous sterrasters
of the sponge itself.
The structure of the sterraster is more than usually well
displayed in this sponge.
at
en
the
Looked
ends of the actines are seen to extend
face
laterally into from four to
six recurved spines (P1. XXI. fig. 37); when
by a tangential section the spined ends are

removed the actines are still seen as separate projecting
pillars, but with a circular out
line, surrounding an area which is distinguished into a central
peripheral portion by
a slight difference in refractive index (P1. XXI. fig. 39).
Slightly deeper tangential
sections through the solid mass of the spicuic reveal the actines as still
independent rods,
with a circular outline and differentiated central portion, but between them and uniting
them into a solid mass is seen a further deposit of silica, which can be
distinguished from
the actines by a slight difference in refractive index (P1. XXI.
In a longitudinal
fig. 40).
section the actines are seen as conical rods having their apices at the centre of the spicule
and their base outwards.
Interstitial silica cements them together almost up to their
termination; where this ceases they extend as separate pillars with concave sides to cud in
the slightly
expanded summit from which the recurved spines proceed (P1. XXI. fig. 38).
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XXI. figs. 1-14).
Cydoniurn magellani, Sollas (P1.
Cydonium magellani, Sollaa, Prelim. Account, Sci. Proc. Roy. Dub!. Soc., vol. v. p. 197, 1886.
cake-like; attached.
Sponge (P1. XXI. fig. 1).-Large, turnip-shaped, or depressed
Oscules not distinguishable from the pores, both forming the cribriform roof of chones.
The spicules of the
The spherasters of the outer layer of the cortex all of one kind.
cortex
radiating sheaves, including oxeas, dichotrines and anatrines, pass through the
and project beyond it, rendering the surface hispid.

1. Oxea (P1. XXI. fig. 2), fusiform, usually curved,
Megascieres.
bluntly pointed; from :3927 by 0,0516 mm. to 511 by 0058 mm.
2. Dichotria3ne (P1. XXI. figs. 3, 4), rhabdome conical, much attenuated proxi
mally, but rounded off at the end; protocladi projecting outwards and forwards; deutero
Spicules.-T.

Rhab
cladi sometimes horizontal, sometimes projecting forwards as well as outwards.
dome from 3927 by 0064 to 4,82 by 0,09 mm., protoclacli 0127, deuterocladi 0,275 mm.

long.
3. Anatriarne (P1. XXI. fig. 5), rhabdome cylindrical, rounded off proximally; cladi
diverging differently in different varieties, sometimes curving outwards and backwards

gradually, and then not markedly stouter near their origin; sometimes rapidly bent
backwards after curving more outwards than backwards, and then much thickened near

their origin.
Rhabdome 714 to 7.5 by 0,019 to O0237 mm., cladi from 0,11 to 016 mm.
long, chord from O16 to O175 mm., sagitta 0103 to 0119 mm.
II. Microseleres. 4. Sterraster (P1. XXI. fig. 6), spherical, somewhat depressed; 0l23
by 0,103 mm.
5. Somal strongylate splieraster (P1. XXI. fig. 7), a comparatively large centrum,
with numerous short strongylate or abruptly truncate actines; 0O12 mm. in diameter.
oxeate spheraster (similar to that of Cyclonium hirsutus, P1. XXI.
fig. 41), centrum 0O08 mm. in diameter, produced into conical oxeate actines, sparsely
This is confined to the neighbourhood of the
spined; total diameter 0,0217 mm.
6. SLthcortical

subcortical crypts, occurring chiefly in the innermost fibrous layer of the cortex.
7. Choanosomal ox? aster.-In the choanosome the strongylate epheraster (5) passes
into an oxeate spheraster (P1. XXI. fig. 8), and this into an oxyaster 0016 mm. in
diameter.

Colour.-A warm brownish-white.
Habitat.-Station 308, off Tom Bay, Patagonia, January 5, 1876; lat. 500 8' 30" S.,
long. 74° 41' 0" W.; depth, 175 fathoms; bottom, blue mud.
Station 311, off Port Churruca, Patagonia, January 11, 1876; lat. 52° 45' 30" S.,
long. 730 46' 0" W.; depth, 246 fathoms; bottom, blue mud; bottom temperature, 46°.

Remarks.-Several specimens of this species were trawled. The largest, nearly perfect,
is that figured; it measures 90 mm. in height and 100 mm in diameter; near the summit
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it is depressed into an annular valley, which surrounds a small mound-like eminence; the
poriferous roofs of chones cover the sides of the sponge up to the outer rounded shoulder

which bounds the valley externally; they fail over this, but set in again over the bottom
of the depression, and extend all overthe central mound except at its very summit, where
The cortex is about 13 to 1.6 mm. in thickness, the thickness of the
they are absent.

ectochrote varying from 019 to 05 mm.
This layer (P1. XXI. fig. 10) consists of
numerous cells lying nearly adjacent to each other, but separated by a thin layer of gela
tinous matrix, in which they are embedded; in their youngest stage they present them
selves as oval or oblong masses of granular protoplasm, which stains deeply, so as almost
to conceal the spherical nucleus and nucleolus which it encloses; later the
protoplasm

begins to disappear, and first at the margins of the cell, leaving very visible an outer
cellular membrane, which is quite distinct from the wall of the cavity in the
gelatinous
matrix within which it lies.
In many of the cells of this tissue spherasters may be seen
included.
mm.

The diameter of the cells is about 0,0197 mm., of the nucleus about 00039
As this tissue approaches the sterratra1
layer the included cells lie somewhat

further apart, and present a more regular oval or rounded form; the
general appearance
of the tissue is that of a gelatinous matrix with oval cells scattered
As it
through it.
approaches the chones it becomes converted into ordinary collenchyma, the colleucytes

of which radiate more or less towards the chonal walls.

The microsclercs of this layer

are all strongylate spherasters (5).
The sterrastral layer which succeeds is about. 1,2 mm. in thickness, and
presents the
usual structure.
The poral roofs are traversed by fusiform cells.
The pores lead into short canals
which unite into long, winding, and
branching canals, which extend horizontally through
the ectochrote.
These canals, lined by epithelium which is
bulged out by the spherasters

underlying it, are crossed by velar diaphragms, and each system which they form is con
tinued into an incurrent chone.
The chones are provided with thick muscular sphincters,
the myocytes of which are all arranged
concentrically (P1. XXI. fig. 11), surrounding the
inner end of the chone.
The sphincters lie in the midst of
collenchyme, with which they
stand in sharp contrast (P1. XXI.
Towards the upper or outer limit of the
fig. 9).
sphincter, fusiform cells terminate abruptly against the lining epithelium, from which
they extend radially into the surrounding myenchyma.
These cells measure about 002
mm. in length, the nucleus lying about 001 mm. from their
Occasionally
epithelial ends.
one may also observe darkly stained stellate cells
lying in the mycuchyma, near the
inner ends of the fusiform cells.
It is possible that we have here a rudimentary
nervous structure: the fusiform cells may be sensitive, and the stellate cells
in
gangliothc
function.
As to the fact of the response of the
sphincter to a stimulus directly applied
to it there can be little doubt, since
the
by touching or gently rubbing the sphincter of
osciinr chones of Pack
ymatisma with the point of a pencil, or any other convemen±
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contraction invariably follows, and this would lead us to expect the
The chones open
presence of such cells, and in such positions, as those here described.
into subcortical crypts, which extend horizontally beneath the cortex, and are continued
style, a

slow

inwards as the incurrent canals.

The mesoderm of the choanosome is a very distinct sarcenchyma, except where it forms
The
the walls of the larger canals.
It then becomes either collenchymatous or fibrous.
flagellated chambers (P1. XXI. fig. 12) measure from OO276 to OO3 mm. in breadth by
OO2 to OO276 mm. in length, the prosopyle is usually about OOO8 mm. in diameter, the
apopyle OOO8 to OO15 mm., the prosodus is usually very short, but in some instances is

prolonged to a length of OO2 mm.
The spicules of the spicular fibres traverse the cortex and extend for all distances up
to 16 mm. beyond the surface (P1. XXI. fig. 14); the hispiclation thus produced may be
regarded as a stage in the process of expulsion of the spicules.
It may be worth while finally to mention the occurrence of an abnormal form of

d.ichotrllene, in which the deuterocladi have themselves become bifurcate, producing trito
cladi.
This appears to stand in correlation with the fact that the deuterocladi are not

always extended tangentially, but point forwards as well as outwards, hence they are
liable to bend at some distance from their origin into the tangential position not at first
assumed; bending frequently results in branching, and such appears to have been the
case in the trichotrüene here recorded.

G1ylonium glariosus, Sollas (P1. XX. figs. 14-21; P1. XL. figs. 3, 4).
Cydonum glariosus, Sollas, Prelim. Account, Sci. Proc. Roy. Dub!. Soc., vol. v. p. 196, 1886.
Oscules not distinguish
Sponge (P1. XX. fig. 14).-More or less spherical, attached.
able from the pores, which have the usual sieve-like arrangement.
The collenchymatous
layer, which lies beneath the external epithelium and its associated chiasters, is crowded
with coarse grains of sand, and traversed by radiating pencils of short oxeas; and by the
distal ends of the radiating somal megascieres, particularly of the protrines, the cladomes
of which frequently lie within it, but sometimes project beyond the outer surface to the
exterior (P1. XL. fig. 3).
1. Somal oxea, fusiform, usually curved, somewhat
Megascleres.
abruptly pointed, more so at the distal than proximal end; 1856 by 0026 mm.
2. Cortical oxea, fusiform, abruptly pointed, O3S to O4 mm. by 00158 mm.
Spicules.-I.

3.

Orthotritene (P1. XX. fig. 15), rhabdome conical, attenuated to an excessively
sharp point; cladi simple, diverging outwards, at first with. a slight forwardly, and after
wards with a slightly backwards directed curve.
Rhabdome 2856 by OO516 mm., chord
0464 mm.

4. Prot'riane (P1. XX. fig. 16), rhabdome longer and. slenderer than in the preceding,
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finely pointed, and at the distal end produced into three cladi projecting chiefly forwards,
Rhabdome 5355 by 0029 mm., cladi 0O8 to 011 mm. long,
only slightly outwards.
chord OO95 mm., sagitta O064 mm.
5. Ana.trine (P1. XX. figs. 15,
17), rhabdome long, slender, excessively finely
Rhabclome 4641 by 00118 mm.,
pointed, cladi diverging more outwards than backwards.
cladi 0,08 mm., sagitta 0048 mm., chord 0,125 mm. in
length.
II. Microscieres.
6. Ste?raster (P1. XX. fig. 18), spherical, 00516 to 0O58 mm. in
diameter.

7. Somal chiaster, centrum small, actines cylindrical, rod-like,
strongylate or trun
cate, seldom conical and pointed; total diameter 001 mm.
These microscieres form a
layer beneath the outer epithelium, and are generally scattered through the sponge.
8. Choanosomal oxyaster (P1. XX. fig. 19), centrum small; actines slender, conical,
pointed, or rod-like, abruptly truncated; a single actine measures about O008 mm. in
length, number of actines variable, usually from six to eight; total diameter from 0016
to 0,0193 mm.

9. Subcorticai spherastcr (P1. XX.
fig. 20), centrum comparatively large, half the
diameter of the spicule, actines cylindrical, truncate ; total diameter 0016 mm.
These

microscleres are confined to the inner fibrous
layer of the cortex aud its neighbourhood.
Colour.-Yellowish or brownish white.
Habitat.-Off Bahia, September 1873; depth, 7 to 25 fathoms.

Remark-s.-This sponge, of which two specimens, each about 25 mm. in diameter,
were obtained, is distinguished by the unique character of its cortex; no other Geodine

The nearest
sponge, so far as is known, incorporates foreign bodies within its substance.
related Tetractinellid in which a similar feature occurs is the Stellettid Psammastra
murrayl, in which the sand-grains are found not only in the outer but in the inner
fibrous portion of the cortex; in Cydonium glwriosus they are excluded from this layer
by the presence of the sterrasters, which leave no room for them. It is of course a common
occurrence amongst the Stellettids, as well as other Tetractinellids, for the sponge to attach
foreign material to the exterior of the cortex, often by means of fibrous strands, but there

as a rule the process stops: in Qydonium glariosus the grains of sand occupy the place
which in Cydonium eosaster is taken by spheraaters.
The sand-grains appear to be introduced into the cortex immediately from without
and not from the choanosome, since foreign bodies are only very exceptionally present ill
it, much less frequently than is often the case in other sponges; and even if they were
more largely present it would be difficult to understand how they could make their way
But for these serious objections one might
through the sterrastral layer to the exterior.
have regarded the sand-grains as an accuinmulation of extruded foreign particles, wino
were first carried in by the water circulation to the canal system (as so often happens
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in other cases), and which thence made their way into the choanosome and so to the
exterior.
The cortex (P1. XL. fig. 3) measures about 079 mm. in thickness, the ectochrotal
layer containing the sand-grains is about 0,4 to 0.45 mm. thick, the sand-grains are
angular or subangular and irregular in shape, varying considerably in size from about
016 to 04 mm. in length.
The pencils of radiating cortical oxeas (No.
2) pass between
adjacent sand-grains, several pencils surrounding each individual grain as though keeping
it in place.
The layer of sterrasters is sharply defined from the
preceding, and measures
about 0,24 mm. in thickness.
The usual fibrous layer, about 00475 mm. thick, com
The somal megascieres have the usual
pletes the cortex on the inner side.
arrangement
in radiating sheaves, but they are frequently crossed
small
scattered
oxeas,
similar to
by
those of the cortex.
The pores (P1. XL. fig. 4) present the usual characters, and
vary
from about 0,025 to 005 mm. in diameter, a large oval
often
pore
measuring 0067 by
008 mm.
The canal system is more open than in Gydonium eosastcr, the mesodermai
sarcel1clIyma not having encroached so far upon the lumen of the canal, hence the
aphodi are usually short, and indeed occasionally absent, the chambers then becoming
The chambers are small, about 002 mm. in diameter on an
eurypylous.
average.
Gyclonium eosatcr, II. sp. (P1. XX. fig. 22 ; P1. XXI. figs. 15-29).
Sponge (P1. XXI. fig. 15).-Spherical, free, oscules not distinguishable from the pores
which occur in sieves overlying the chones; surface smooth, even, with a few small,
rounded, solid warts or tubercles; cortex thin, the minute spherasters which underlie the
outer epithelium are succeeded by a layer of larger spherasters of different form
(P1.

XXI. fig. 23); the rest of the cortex is formed by the sterrastral
layer.
1.
Somal
oxea
XXI.
Spwules.-I. Megascleres.
(P1.
fig. 16), fusiform,
sharply pointed; 2856 by 0O32 mm.

usually

2.

Cortical oxea, 025 to 03 by 0,0035 mm.
3. Dichotriiene (P1. XXI. fig. 17), rhabdome conical, much attenuated
proximally to
a very sharp point, or rounded off near the end; protoclacli
projecting outwards and only
slightly forwards, deuterocladi directed outwards and slightly backwards.
by 0,047 mm., protocladi about 011, deuterocladi about 021 mm. long.

Rhabdome 357

4. Protritene (P1. XXI. fig. 20), rhabdome slender, tapering towards the cladome;
cladi directed forwards and only slightly outwards.
Rhabdome 50 by O026 mm. when
widest, O019 below the cladal origin; cladi 019 mm. long, chord 0,19 mm.
5. Anatrine (P1. XXI. figs. 18, 19), rhabdome long, slender, conical., attenuated
proximally, either very sharply pointed, or strongylate; clad extending chiefly outwards,
Rhabclorne 821 by 0029 mm., 9ladi 0095 mm. long, chord
very slightly backwards.
0,19 mm., sagitta 0,048 mm.
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II. Microscieres.

mm. in diameter.

6. Sterraster (P1. XXI. fig. 21), spherical, depressed, 0064 to 007

7. Somal sp1teraster (P1. XXI. figs. 22, 23), a large spherical centrum produced into
numerous short obtusely conical spines; usually 00198 mm. in diameter, sometimes as

much as 0031 mm.; the spines of forms larger than the average are often expanded
at the end, and much resemble the spines of a sterraster.

8. Sornal spheraster (P1. XXI. fig. 24), minute, of very variable characters, usually
a well-marked centrum, with thick conical or rod-like actines, abruptly truncated at the
ends or strongylate; the actines may increase in length and become sharply pointed,
or they may be reduced till the aster passes into a mere globule.
Diameter 0,01 mm.
9. G/ioa.nosornal ox? aster (P1. XXI. figs. 25, 26), a small centrum, and smooth,

slender, sharp, conical actines; usually numerous, sometimes reduced to four or five;
usually about 0012 mm. long, sometimes as much as 0017 mm. ; total diameter from
00276 to 0,039 mm.

Colo in.-Yello wish-white.
Habitat.-Port Jackson, June 1874; 6 to 15 fathoms.
Remarks.-There are two specimens of this sponge, the largest 22 mm. in diameter.
The cortex (P1. XXI. fig. 29) is about 0-318 mm. thick.
Externally it is invested by au
epithelial layer, beneath which lie the minute sphcrasters (No. 8); a single layer of spher

asters (No. 7) embedded in collenchyma succeeds; then follow the sterrasters; the inner
most layer of the cortex is very thin, and consists chiefly of fibrous tissue, the cIadomes of
the cichotriarnes lie within it, and in the areas between the cladi the endochones are situated.
The chones are of the usual character, the pores of their roofs are about 0016 to 005 mm.
in diameter, or on an average 0025 mm.; the sphincter dividing the ectochone from the
The chones lead into incurrent canals which ci escend radially
endochone is well developed.
into the choanosome, several uniting some distance below the cortex into a large canal
The relations of the smaller branches
running concentrically (P1. XXI. figs. 27, 28).
of the incurrent and excurrent canals to one another and the flagellated chambers is

shown in thin sections with diagrammatic clearness (PL XX. fig. 22), and the incurrent
system can be traced from beginning to end; the excurrent canals have, however, only

flagellated chambers; whenever an
excurrent canal is traced towards the cortex it is found to end by branching into flagel
lated chambers, and in no case has it been traced into connection with a chone; only

been

traced

in

one

direction,

i.e.,

towards

the

one-half of the small specimen was cut up into serial slices, and it is possible, therefore,
that the excurrent chones will be found in the remaining half.
The flagellated chambers measure about 0,0276 mm. in length by 0,0316 mm. in
breadth; they he immediately adjoining the sides of the ultimate branches of the
incurrent canals, with which they communicate by prosodi, about O'012 mm. in diameter,
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and so short that they may more properly be regarded as prosopyles; their communi
cation with the excurrent canals is by means of aphodi, which are about 0012 mm. in
Their length is variable, standing in adaptation
diameter where they enter the chamber.

to the distance of the chambers from the excurrent canal;

they are either simple or

unite together branch-like as they approach their termination.
The choanocytes are preserved chiefly in an extended state; they measure about
0014 mm. in length.

The species most nearly related to this appears to be Cydonium globostellata, Carter,
which is distinguished by the substitution of orthotrines for dichotrines, and these are
smaller than the dichotrines of Cydoniurn cosaster.

Genus 6. Synops, Vosmaer.
Poriferous and oscular surfaces of the sponge distinct.
Oscules the single openings
of excurrent chones; pores in sieves overlying incurrent chones.

Synops neptuni, Sollas (Pls. XXIV.-XXVI.).
,Synop8 neptuni, Sollas, Prelim. Account, Sci. Proc. Roy. DubL Soc., vol. v. p. 198, 1886.
Sponge (PI-9. XXIV., XXV.; P1. XXVI. fig. 1).-Cup-shaped; walls thick, diminishing
to a narrow edge at the summit, attached, sessile.
Both inner and outer surfaces deeply
corrugated, on the outer surface the sinuses of the corrugations continued into the
thickness of the wails as irregular canals.
Surface smooth.
Oscules scattered over the
interior of the cup, pores on the outside.
Cortex moderately thick, constituted chiefly
by sterrasters; beneath the epithelium a layer of minute chiasters.
1. Oxea (P1. XXVI. figs. 2, 3), fusiform,
Spicules.-I. Mega.scleres.
straight or curved
or sinuous, bluntly or sharply pointed, or rounded off at the ends, 117
by 00193 mm.
2. Orthotrieene (P1. XXVI, fig. 4), rhabdome conical,
tapering to a fihiform, sharply
pointed extremity; cladi curving outwards and but slightly forwards, ends usually
rounded off or bluntly pointed.
Rhabdome 0964 by 0016 mm., cladi O'18 mm.
long,
chord 0355.
3. Anatrine; but a single specimen seen; cladi short, 00l9 mm.
long; rhabdome
broken, over 0,26 mm. long by 0011 mm. in diameter.
II. Microscleres.
4. Sterraster (P1. XXVI.
figs. 5, 8), spherical, ends of actines
small, polygonal, bearing five or six recurveci
spines, 0448 in diameter.
ö. Somal chiaster (P1. XXVI.
fig. 10), centrum scarcely distinguishable, several short,
truncated,
rod-like actines; total diameter when
abruptly
occurring in. the cortex 0-006
mm.; in the choanosome 0008 mm.

THE VOYAGE OF H.M.S. CHALLENGER.

228

6. Subcortical spheraster, an evident centrum and numerous rod-like actines, 0016
mm. in diarnetor.
7. C1ioanosornal chiaster (P1. XXVI. fig. 9), no visible centrurn, somewhat, but not
mm. long;
very numerous, slender, hair-like or rod-like actiues, from 00 118 to 0016
total diameter 0,024 to 00276 mm.
Colour.-In the dried state nut-brown.
September 10, 1873;
Trawled.
340 53 W.; depth, 32 fathoms; bottom, red mud.
.Habitat.-Station

122B,

off

Brazil,

lat.

90

9

S., long.

Remark-s.-The species is represented by a single specimen, the largest Tetractinellid
The cup stands on a rounded base about 12 cm. in diameter, and rises
sponge known.

to a height o 40 cm.
At its broadest part its diameters are 22 and 31 cm.
The. in
In
terior conical or funnel-shaped cavity commences about 12 to 13 cm. from the base.
the illustration it is represented as extending completely through the basal part of the

sponge; this is the result of an injury, or to the sponge having grown over some stake
like support which has since been torn away. The actual extent of the true internal cavity
is indicated in the figure (P1. XXV.) by the broad white line which represents the cortical

layer of the interior; this will be observed to suddenly cease at the point where the basal
The diameters of the cup at its margin are 21 and 15 cm.
Thin at
perforation begins.
the margin, the walls increase in thickness downwards, and 12 to 13 cm. from the summit
Both inner and outer
they measure 45 mm. where thinnest and 85 mm. where thickest.

surfaces are much folded, growing out into irregular, sinuous, branching, anastomosing
On the outer surface the ridges in their up
ridges, diversified by lobes and tubercles.
ward growth frequently terminate in lobate summits; and the irregular grooves between
them are frequently circumscribed, forming pits, which descend deeply into the thickness
of the sponge-wall, as sinuous cavities.
The mouths of these canals are shown in P1.
XXIV.

The upper half of the interior surface (P1. XXV.) is folded into sinuous, more or
less longitudinal, ridges, which as they descend become confluent in an irregularly undu
lating surface.
Looking at the margin of the cup, face on, it is seen to be irregularly
The margin may be regarded as the latest formed part of the
plicated or ".goffered."
sponge, and from its manner of growth we obtain a key to the complications of the older

and indeed aged part of the sponge-wall.
Let us assume that at an early stage the young
The mode of growth of the margin was similar to that
sponge acquired a cup-like form.
of the existing margin; i.e., the growth of the surface
than
proceeded more rapidly
that of the interior of the wall, and folding of the
2, a).
margin was the result (Fig.
The pleats once formed continued to grow in the same manner, i.e., the
superficial growth
was more rapid than the deep-seated, and secondary and
tertiary pleats arose upon
those first formed (Fig. 2, b, c), more particularly on those of the exterior of the sponge
wall.
It is well known that concrescence
frequently results when two growing surfaces
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of the same sponge, or even different individuals of the same species of sponge, are
brought in contact, and thus we may conclude that the pleats wherever they touched
each other coalesced; in this manner a complex folded sponge-wall, traversed by sinuses,

and much thicker than of the earlier stage, would result (Fig. 2, ci). Obviously this wall
may by a continuation of the same process increase in thickness and complexity to an
almost unlimited extent.

A transverse section (P1. XXVI. fig. 1) through the actual
sponge presents appearances which are entirely consistent with the foregoing explanation.
The diagram (Fig. 2, ci) might well stand for a generalised representation of its structure

there are sinuous passages of the most
irregular form, some still merely deep extensions
of the outer folds, others converted into complete canals opening by circular mouths to

the interior; some communicating with the inner surface of the cup, but more with the
outer.
All are lined by a thin layer of sterrasters, thus demonstrating their superficial
origin, and proving that they are in no way connected with the true water-canals of the

sponge.

Fxo. 2.-Diagram showing the development of the wall of Synopsis vep¬uni, Solla-q.
The passages are seldom empty, usually they are closely packed with a substance
which looks like cotton wool, but which really consists of
sponge spicules densely matted
together, every one of them identical in character with those which build up the
skeleton of the sponge.
They are deciduous spicules, which have been secreted by the
sponge and shed from its free surface ; and they owe their preservation in these cavities

to the accident that a part of the free surface has here become involved in the interior
of the wall.
In most sponges the effete
spicules when they are shed from the sponge
fall to the sea-floor and dissolve all connection with their source.
Here, owing to
fortunate circumstances, they are
preserved to suggest the existence of a process which
Whilst there are other sponges which also
might otherwise have been. overlooked.
furnish evidence as to the deciduous nature of the
spicules, there are none which would
us
have led
to suppose that the quantity of deciduous material is so
large as from this
sponge we learn to be the case, for the quantity of dead spicules accumulated within its
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In the figures (P1.
cavities stands in no insignificant ratio to the mass of its skeleton.
XXV.; P1. XXVI. fig. 1) some of the cavities still filled with spicules are indicated,

but many of those represented as empty were filled when the sponge was cut open, and
In a paper
afterwards cleared out to better understand the nature of the cavity.
dealing with the formation of flints, I suggested (while ignorant of the deciduous nature

of sponge spicules) the following analogy:
"Excepting that sponges do not periodically shed their spicules like leaves and spores,
the explanation we have, just suggested bears a striking resemblance to the 'growth in
In the coal, as in the flints, the structure of the con
place' theory of our coal beds.
stituents has generally been almost entirely obliterated, yet some few of the leaves or
spicules, as the case may be, are occasionally found in an admirable state of preservation;
and just as a Sigillaria every now and again remains a solitary survivor of a whole forest,

so now and then a whole sponge is to be found preserved out of a host of associates now
vanished or turned into flint."
It would now seem (leaving out the word "periodically ") that the exception with
which I guarded this analogy disappears, and the source of the silica of flints becomes

less perplexing.
At the quiet bottom of a chalk sea the spicules as they were shed would
remain strewn around the parent sponge, and undergoing solution from the moment they
were liberated, would commence the transformation of chalk into flint pa'ri
the life of the sponge.

C(SSU with

The cortex of the sponge is about 08 mm. thick (P1. XXVI. figs. 11-13). It consists
almost entirely of the sterrastral layer, covered externally by a layer of subepithelial
chiasters.
Small oxeas project from its outer surface in the neighbourhood of the pores,

and the cladomes of the orthotrines extend within the inner fibrous layer.
The oscules
are from 0,08 to 2O mm. in diameter. Although the sponge is a dried specimen, sections

were cut from it in the usual way; the cribriforin roof of the poral chones and the
sphincters of the oscu]es were thus demonstrated (P1. XXVI. figs. 11-13); it is a
remarkable fact that the fibrous structure of the tissue binding together the sterrasters
of the cortex and the fibrous structure of the inner layer of the cortex are still preserved;
and not only so, but the fibres of the muscular sphincters, characteristically different

from those of the inner cortex, and sometimes possessing a well-preserved nucleus, are
Even indications of flagellated chambers are occasionally to be made
distinguishable.
out in the choanosome, and a vesicular character in the collenchyina, which occurs in
the neighbourhood of the cortical layer of the sinuses of the wall.
This latter layer
is very thin, the sterrasters are accumulated to form a stratum O16 mm. thick, arid
beneath this follows a somewhat close accumulation of oxeate spicules, lying chiefly
It appears as though these
parallel with the surface, many with much enlarged canals.
were dead pieu1es, on the way to be thrust out to the exterior.
1 Sousa, On the Flint Nodules of the Trimmiugham Chalk, Ann. and Mag. Nat. Hi8t., esr. 5, vol. Vi. p. 443,1880.
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Synops nitida, Sollas (P1. XXII.).
Synnps nitida, Sollas, Prelim. Account, Sci. Proc. Roy. DubL Soc., vol. v. p. 198, 1886.
Sponge (P1. XXII. figs. 1, 2).-Plate-like, thicker in the middle, thinner towards
the margin.
Oscules numerous, restricted to the upper surface, over which they are
Pores numerous, in
dispersed; each oscule is the simple mouth of an excurrent chone.
sieve-like areas, forming the roofs of incurrent chones, restricted to the lower surface,
over which they are closely scattered.
Each sieve-like area contains but few pores,

usually from two to four, sometimes more, sometimes only one.
Upper surface smooth
and shining, alabaster-like, partly even, partly irregularly depressed and elevated; lower
surface smooth, dimpled, rising into irregular rounded swellings, rounded at the margin
when it passes into the upper surface.
On both upper and lower surfaces are openings
which lead into cavities extending into the middle of the sponge; these cavities are
lined by a thin layer of sterrasters, continued from the sterrastral layer of the cortex.

Beneath the outer epithelium is a layer of small sphcrasters; these are
immediately
succeeded by the sterrastral layer, which constitutes almost the whole of the cortex.

It maintains the same thickness on the oscular as on the porous face of the
sponge.
1.
Oxect
XXII.
fusiform,
Spicuies.-I. Megascleres.
(P1.
fig. 3),
rapidly curved
near the middle, variously pointed, seldom sharply; 125 by 0O26 mm.
2. Orthotriarne (P1. XXII. fig. 4), rhabdome somewhat short, conical, not
sharply
cladi
conical,
recurved
close
to
the
obtuse points, projecting outwards,
pointed;
frequently
and only slightly forwards.
Rhabdome 1O7 by ,0-0387 mm., cladi 0183 mm. long, chord
0358 mm. sagitta 005 mm.
II. Microscieres.

in diameter.

3. Sterraster (P1. XXII. figs. 5, 8), spherical, small, 00516 mm.

4. Somal spheraster (P1. XXII. figs. 7, 12), a
comparatively large centrum; short,
thick actines, with rounded ends; 00135 mm. in diameter.
5.

(Jhoanosomal

oxyaster (P1. XXII. figs. 6, 9-11), a small centrum, and long,
conical, erectly spined actines, usually few, about seven, sometimes numerous;
length
of a single actine O0197; total diameter 00434 mm.
Colour.-A faint brownish-white.

Habitat.-Port Jackson, Sydney, January 3, 1874; depth, 30 to 35 fathoms.
Remarks.-The single specimen obtained of this sponge is not quite complete, one
edge being broken; it measures 130 mm. in length, in which direction it appears to be
complete, 41 mm. in breadth (it was broader when perfect), and 26 mm. in maximum

thickness.

The smooth and shining appearance of its almost white oscular surface strikes
the eye at once, and is more obvious in the specimen than the illustration.
The oscules
are small, none much over 0,5 mm. in diameter, and. many much less; the open mouth
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of a large oscule appears as a dark circle surrounded by an annulus -the slightly everteci
margin, which by its snow-whiteness stands in contrast with the slightly brownish tint
of the general surface; the smallest oscules are indicated by a white dot, the wall and
not the lumen of the oscular tube being alone visible.
The appearance given by these
The pores, 003 to
white dots and circles to the oscular surface is very characteristic.
0l mm. in diameter, occur in sieves (P1. XXII. fig. 14) overlying chones, \VIiiCh, like
the oscular chones, are provided with thick walls of fibrous collenchyma, in which are

frequently dispersed small oval vesicular cells, 0015 mm. in diameter, containing
numerous deeply stained, minute, spherical granules.
Similar cells are scattered through
the collenchyma and adjacent sa.rcenchyma. of the clioanosorne, chiefly when it surrounds

the larger canals.
The thickness of the collenchymatous wall and the diameter of the
lumen of the chone are highly variable, and stand in no constant relation to one another
Thus in the case of the poral chones we have the following
(P1. XXII. figs. 15-18).
measurements :-In one case, diameter of the lumen O'019 mm., diameter of the entire
chonc from sterraster to sterraster 0193 mm.; in another, diameter of the lumen O129

MM., of the chone 0J93 mm.; and in a third, diameter of the lumen OO39 mm., and of
the clone 0,039 mm., or practically no distinct wall at all.
This variation does not
depend on the state of contraction of the fibrous collenchyma, either it is accidental or
due to age or some other unknown cause.
About the pores, on the one hand, and the
inner termination of the chone on the other, the fibrous collenchyma passes into true
myenchy ma, the myocytes of which are arranged concentrically, sphincter-like.
The pore-sieves are more richly scattered over some portions of the porous surface than
others.
The margins of the sieves are surrounded by the sterrasters of the cortex, the

This at least is the appear
margins of the pores by the spherasters of its outermost layer.
ance presented by a slice taken tangentially; as a matter of course the spherastral layer
extends over the whole exterior of the sponge, but the sterrasters do not extend into the
poral roof, or do so only occasionally.

The poral chones lead into incurrent canals, which, like the excurrent canals, are pro
vided with collenchymatous walls of very variable thickness; both sets of canals are
frequently crossed by velar diaphragms which convert them in many cases into a succes
sion of vesicles.
Sometimes in the same collenchymatous tract a double row of vesicles
may be seen running side by side, and' communicating laterally at intervals, the result
apparently of the conversion of an originally single canal into two by an excessive

development of collenchyma.
The incurrent canals sometimes descend directly from the chone radially into the
sponge, sometimes they first extend tangentially to the inner surface of the cortex.

The oscular chones are similar to the poral but larger, and without the sieve-like roof
(P1. XXII. fig. 13). They vary in size considerably; a somewhat small example measured
0,478 mm. in diameter, and the lumen 0,318 mm. in diameter, the walls in this instaflC
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Large excurrent canals proceed from them, and approaching the
being OO8 mm. thick.
run radially towards it, interdigitating with the incurrent
poral surface their branches
canals.
The flagellated chambers are usually nearly spherical, the largest measuring

00276 mm. in diameter, the prosopyle from 0008 to 0,01 mm., and the apopyle from
The aphodal canals are frequently constricted into
0,008 to 0012 mm. in diameter.
a series of vesicles by extension inwards of their walls, after the manner of velar
diaphragms.
The secondary canals formed by an extension inwards of the oscular and poral surfaces
do not appear to bear chones in their wails, at least not in the case of those produced from
the latter surface.

The others

cannot be examined without injury to the specimen.
from the invaginated poral surface show first a chitinous layer

Fragments removed
produced by some species of Hydrozoon which infests them, and beneath this a thin
layer, representing a modified cortex; it consists of sterrasters, two or three deep, coated
by a single layer of the ectochrotal spherasters; but neither in tangential fragments
torn away, nor in transverse sections, was a vestige of a chone or any other poral

These canals cannot, therefore, be regarded as vestibular.
The
aperture to be found.
chitinous layer which loosely lines the canals contains numerous deciduous spicules,
which have been extruded from the sponge; the modified cortex is also hispidated,

though no trace of hispidation can be distinguished on the outer surface, not even in
thin slices when subject to microscopic examination.
The cortex (P1. XXII. fig. 13) is about 0478 mm. in thickness, almost entirely consti
tuted by the sterrastral layer, the ectochrote being represented merely by the thin layer
of tissue in which the single layer of somal spherasters occurs.
The innermost fibrous
layer of the cortex is also excessively thin; the cladomes of the orthotrines lie in this,
apposeci to the overlying sterrasters.
They seldom extend into the sterrastral layer.
The choanosome is sarcenchymatous, except where it forms the collenchymatous
walls of the canals.
It is infested, especially when it becomes collenchymatous, by a
species of Oscillaria, of much smaller dimensions than that described from some of the
Australian Stellettids.
The thickness of the filaments is OOO395 mm., or very slightly

less; in length I have measured them up to 013 8 mm.; the length of each joint would
appear to be about O0022 mm.
The megascieres are arranged partly in bundles or spicular tracts accompanied by
fusiform cells, partly scattered singly through the choanosome; they show very little
constancy in direction; some of £he fibres run parallel to the walls of the larger excurrent
canals, others, and these are more numerous, quite irregularly; but on approaching the
cortex the spicular fibres are always directed at right angles to it, and the orthotrines

first appear in its immediate neighbourhood.
The sterrasters present an appearance of coarseness, owing to the fact that, notwith
standing their small size, their component actines have nearly the same diameter as
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those of larger forms, e.g., the sterrasters of Uyclonium hirsutus. The. ends of the actiucs
are not produced into spines, but rounded and covered with granulations.
Synops vosmaeri, Soflas (P1. XXIII.).
Synops vosrnaeri, Solla, Preim. Account, Sd. Proc. Roy. Dubi. Soc., vol. v. p. 197, 1886.
Sponge (P1. XXIII. fig. 1).-Cylindrical, with a cup-shaped depression, surrounded by
a rounded margin, at the upper end; erect, attached.
Oscules confined to the cup-shaped
Pores in sieves (P1. XXIII.
depression, the patent openings of excurrent chones.

fig. 17), collected into oval depressed areas on the lateral surface, which is raised into
irregular rounded ridges running chiefly longitudinally, the depressions bearing the pores
Some of the depressions are continued as tubes into the middle of the
lying between.
sponge-body, their walls being lined by an extension of the cortex, much reduced in
thickness, and bearing numerous pore-sieves.
Cortex; the ectochrote is crowded with
spherasters of the same kind as those associated with the epithelium; the sterrastral layer
is thin and the fibrous layer underlying it remarkably thick.
1. Somal oxea (P1. XXIII. figs. 3, 4, 12), fusiform,
Spicuies.-I. Megascieres.
sharply pointed or not, straight or curved, from 1321 by 0016 to 168 by 0008 mm.
2. Cortical oxea. (P1. XXIII. figs. 6, 14), slender, fusiform, 0*3 by 0,004 mm.

3. Orthotuine (P1. XXIII. fig. 5), rhabdome conical, usually sharply pointed; clad
simple, diverging outwards, at first slightly forwards, and subsequently backwards.
Rhabclome 1107 by 00387 mm., cladi 0286 mm. long.
II. Microscleres.

4. Sterraster (P1. XXIII. figs. 7, 9), small, spherical, ends of the
actines slightly smaller than those of the corresponding spicule of Synops nitidus, not so
closely contiguous, and with fewer spinelets; 00394 mill, in diameter.
5. Somal spheraster (P1. XXIII, fig. 11), minute, a somewhat small centrum; short,
relatively thick, minute actines, truncate or rounded at the ends; 0'004 mm. in diameter.
6. Choanosornal oxyaster (P1. XXIII. figs. 8, 10), a scarcely perceptible centrum,
long, slender, hair-like actines, not numerous, usually six to ten in number; length of a
In the neighbourhood of the subcortical
single actine 0'OllS; total diameter 0'0256 mm.
canals this form becomes somewhat modified, the actines are shorter and more numerous,
and a small but
O016 mm.

evident centrum is present;

the diameter of the variety

is

about

Colour.-Cream-white, stained pink in places by a rhodophycaceous Alga.
Habitat.-Station 122, off Barra Grande, September 10, 1873; lat. 9° 5' S., long.

34° 50'W.; depth, 350 fathoms; bottom, red mud.

Trawled.

Remarks.-The single specimen of this sponge is fairly symmetrical in shape, and
perfect from base to summit; it measures 96 mm. in height and 50 mm. in diameter. The
margin of the cup at the summit is thicker and. higher on one side than the other.
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The false incurrent canals formed by invaginations of the cortical layer are some of them
lined by a chitinous layer produced by a species of Hydroid; one contains an Ophiurid, its
disc lying about 15 mm. from the exterior, with one arm extending from it along the
false canal, protruded at the exterior.
The false canals are apparently of the same nature as the cavities described by von

Lendeufeld as vestibules, and they may therefore be appropriately named vestibular canals.
The large excurrent canals run chiefly longitudinally, and are traceable from the base

to the oscula.r chones.

The cortex (P1. XXIII. fig. 15) of the oscular surface is about 0637 mm. thick, and
composed as follows :-An outer epithelium covering the ectochrote, which is crowded

with minute spherasters (5) ; this, which is very thin (001 to 004 mm.), is succeeded
by the sterrastral layer, 0143 mm. thick, including the ectochrote; then follows a dense
felt of deeply staining fibres 0334 mm. thick, and finally a fibrous
collenchymatous

layer 0'16 mm. thick.
Immediately about the oscules the total thickness of the cortex is
increased to about 0'828 mm.
On the poriferous surface (P1. XXIII. fig. 16) the cortex
is thicker, about l33 mm. on an average; it is made up as follows :-First, the ectochrote
0'0318 mm. thick, then the sterrastral layer 0'191 mm. thick, and, finally, the fibrous
layer 1'114 mm. thick.

About the margins of the oscules and the roofs of the poral chones the small oxeas
(No. 2) appear within the outer half of the cortex; and, projecting slightly from the surface,
give it a slightly pilose appearance.
The spicules of the body do not run radiately to the cortex; only those immediately
next the cortex are directed at. right angles to it; the majority run in spicular fibres,
(accompanied by numerous fusiform cells and collenchyma) in various and apparently

Near the oscular surface many of these
irregular directions through the choanosome.
fibres run transversely to the excurrent canals, and subdivide the choanosome, containing
The sterrastral spinu].es are the
flagellated chambers, into curiously restricted areas.
smallest I have yet seen, possibly the smallest known.
By this character the sponge may
be at once distinguished from Synops pyrif'ormis, Vosmaer.
The spines of the actines

are few and small, but they still serve for the attachment of the connecting fibres.
On
the oscular surface the sterrasters form a layer only two or three thick.
The ortho
trienes lie, with their

cladomes

immediately below the fibrous

layer of the cortex,

occasionally extending into it.
The roofs of the poriferous chones he in depressions below the general surface of the
poriferous area, and the sterrastral layer curves downwards towards the chones as it
The chone traverses the greater part of the fibrous layer before it
approaches them.
becomes constricted by the sphincter.
The flagellated chambers vary from about OO287 by OO276 to OO276 by O'0315 mm.
in diameter.
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Genus 7. Isops, Sollas.
Oscules and pores similar, both the simple apertures of similar chones.
Isops pachyclermaa., Sollas.
.Tsopspachydernzata, Sollas, Prelim. Account, Sci. Proc. Roy. Dubi. Soc., vol. v. p. 198, 1886.
Surface smooth, raised at intervals
Sponge.-An irregular rounded mass; attached.
of about 7 mm. into small rounded bosses or tubercles, each
perforated centrally by a single
Oscules and pores similar, each the simple
aperture, the distal mouth of a chone.
mouth of a chone.
Cortex thick, constituted almost entirely by the sterrastral
layer;
beneath the epithelium a layer of splierasters.

1. Oxea, fusiform, straight or more usually curved,
Spicules.-I. Megascleres.
bluntly
pointed or strongylate; 196 by 0,04 mm.

2. Orthotrianie, rhabclome conical,
strongylate; cladi, conical, straight, projecting
outwards and slightly forwards.
Rhabdome 1,07 by OO387 mm., cladi O27 mm.
long.
II. i\Iicroscleres.
3. Sterraster, more or less ellipsoidal,
actines
compressed,
bearing
from four to six small recurved spines; O24 by 0187 mm. in diameter.

4. Somal spheraster, minute, a
comparatively large centrum, bearing numerous short,
Centrum 0008 mm. in diameter, actines about
cylindrical, abruptly truncate actines.
0O03 mm. in length, total diameter OO14 mm.

5. Choanosomal oxyaster; no differentiated centrum, actines
long, slender, conical,
sharply pointed, few in number, varying from eight to two, those with only two actines
being frequently microxeas; a single actine of a triod form 0O64 mm. in length.
6. Subcortical oxeate splieraster; this form is intermediate between the two
preceding;
centrum well developed, actines numerous,
sharply pointed, conical, rarely faintly and
minutely spined near the extremities, a single actine 0,01 mm. in length; total
diameter, 0,035 mm.
Colour. -Yellowish-white.
Habitat.-Station 56, off Bermuda, May 29, 1873; lat. 32° 8'45" N.,
long. 64° 59135"
W.; depth, 1075 fathoms; bottom, coral mud; bottom temperature, 38°2.
Dredged.
Remarks.-A siugle imperfect specimen of this
sponge was dredged; it has grown
over the hard skeleton of a species of Isis, the polyps of which are still
present at one end;
a part of the polypary has extended itself over the surface of the
sponge. In the characters
of its spicules the sponge resembles Geoclia megastrella, Carter, and in the structure of the
cortex it brings to mind Cydoniuim hirsutus, Soilas.
It is readily distinguished from
both these species by the characters of the chones, which are those of an
Isops.
The cortex is 1,68 mm. in thickness, it consists almost
entirely of the sterrastral layer.
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The ectoclirote and the inner fibrous layer are both very thin; the former consisting of
the outer epithelium and a single layer of underlying spherasters.
The chones open to the exterior by a single poral canal about 016 mm. long, which
centrally perforates a thick muscular sphincter; for the inner half of their course they

are reduced to a very narrow canal, 08 mm. long, which runs through a muscular sphinc
ter, about O32 mm. in diameter in the instance measured.
The outer margin of the

sphincter is not in immediate contact with the sterrasters of the sterrastral layer, but
The poral canal is lined by a layer of spherasters
passes into a fibrous collenchyma.
(4) beneath the epithelium; the endochonal canal by a mixture of astral forms,

oxyasters (5), oxeate sphera.sters (6), and spherasters of larger size than those of the ecto
chrote, one measuring as much as OO24 mm. in diameter, but otherwise similar.
The choanosome contains numerous embedded foreign bodies, including spicules of
other sponges; amongst the latter is a tylostyle bearing recurved spines, and this occurs
also incorporated with the cortex.
The flagellated chambers are comparatively large and the aphodal canals wide and
unusually long, their length depending on the distance of the chamber from the nearest
excurrent canal.

Many of the chambers measure 0,0355 mm. in breadth by 00316 mm.
in length, the prosopyle 0016, and the apopyle from 002 to OO276 mm. in diameter.

SUPPLEMENTAL ACCOUNT OF SPECIES NOT IN THE CHALLENGER COLLECTION.
Family I. GEoDIID.
Subfamily 1. ERYLINA.
Erylus cliscophorus (0. Schmidt).
Steiletta discophora, 0. Schmidt, Spong. Adriat. Mecres, p. 47, pL iv. fig. 5, 1862.
Triate di8cophora, Gray, Proc. ZooL Soc. Lond., p. 549, 1867.
Cortex thin, 02 to 0,25 mm. in
Sponge.-A very irregular, flattened, tuberose mass.
thickness.
Skeleton consisting chiefly of tangentially disposed oxeas and sterrasters,
covered externally by an ectochrotal felt of microstrongyles, which also line the sides of
Chones simple cylindrical tubes, opening to the exterior by a single pore, from
OO8 to 024 mm. in diameter, and to the interior by an apparently sphinctrate aperture
Oscules
which lies in the iritereladal area formed by the cladomes of the diohotrines.
the chones.

Choanosome; canals furnished with numerous velar diaphragms. Skeleton consisting
(?).
of oxeas, partly scattered, partly arranged in thick bundles having no definite direction,
directed at right angles; of
except on approaching the cortex, towards which they are
dichotrines, some of which are irregularly scattered through the sponge, and others
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directed at right angles to the cortex, which they support by their cladornes; and of
cease
oxyasters, which commence at the chonal sphincters where the microstrongyles

to appear.

fusiform,
1. Oxect,
sharply pointed, occasionally
Spicules.-I. Megascieres.
2. Dicliotri't'ne, rhabdome
strongylate at one or both ends, 1O6 to 124 by 0035 mm.
conical, sharply pointed, 0556 byOO516 mm.; protocladi from 0127 to O143 mm. long;
deuterocladi from 0175 to 0368 mm. long.
3. Sterraster, disciform, thin, circular or elliptical in outline, actines
II. Microscleres.
forming radiating rounded ridges on the more or less flat face, surface granulated; 0,084

4. Oxyaster, no definite centrum, actines
to 0106 by 0077 mm., and 0015 mm. thick.
slender, conical, smooth, varying in number from three to twelve, a single actine 0023
mm. in length.
5. lllicrostrongyle, fusiform or cylindrical, centrotylote or not, surface
roughened, 0,028 by OOO35 mm.
Colour.-Black internally, owing to the presence of pigment-cells in the cortex.
.Flcthitat.-Lesina, Adriatic (0. Schmidt) ; north-west Spain (Saville Kent).

Remavlcs.-The measurements of the spicules were obtained from a type-slide in the
British Museum, and checked by others mounted by myself from a dry specimen kindly
There is another slide labelled Stelietta dis
presented me by Professor von Graff.
cophorc&, 0. S., Florida, amongst those presented to the British Museum by Oscar
Schmidt; but its spicules appear to more closely resemble those of Eryltis euastrum, 0.

A specimen referred to Erijlvs ciiscopliorus by Saville Kent, who dredged it
off the north-west coast of Spain, occurs in the Kent Collection of the British Museum
Schmidt.

(No. 21, registered No. 72. 5. 4).

This I have not examined.

Erylus mammillaris (0. Schmidt).
Stelletta ?narnmillan8, 0. Schmidt, Spong. Adriat. Meeres, p. 48, pl. v. fig. 1, 1862, and
Suppi., iii. p. 20, 1868.
Erylus mammillaris, Gray, Proc. Zoo]. Soc. Lond., p. 549, 1867.
Sponge.-Growing from a widely extended base into a number of maminillary lobes,
each of which bears a single large oscule at the extremity.
Pores each the single
Cortex thin.
Microstrongyles occur throughout the
opening of an incurrent chone.
choanosome as well as beneath the epithelium of the cortex.
1. Oxea, curved or sinuous,
Spicules.-I. Megascieres.

2.
by 0032 mm.
.Dichotria',ne, rhabdome conical, oxeate, 0716 by 0044 mm.; protocladi 009 by Q'036
mm..; deuterocladi 009 mm. long.
H. Microseleres;
3. &erraser, ellipsoidal, the ends of the actines covered with
P5

rounded granules; 0IO6 by 0,043 by 0,032 mm. in diameter, or less; elongated and.
wider, 00775 by 00516 mm. 4. Choafloornai sph.erater, centruui small, actineCOi31e
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oxeate; 0O1 9 mm. in diameter.

5. Somal micostrongyle, cylindrical or fusiform, cell
trotylote or not, surface roughened, O0237 by 0004 mm.
Colour.-Black externally.
Ilabitctt. --Quarnero, Adriatic; Algiers.

Remarks.-This species is distinguished from Erylus cliscophorus, 0. Schmidt, by
the form of the sterraster, and the presence of microstrongyles throughout the choano
some.
The measurements of the spicules were taken from a type-slide of the Adriatic

example in the British Museum collection, and confirmed from preparations mounted by
The Algerian sponge of
myself from a specimen presented me by Professor von Grafi
the same species is represented by a slide in the British Museum; it is probably correctly
identified by Schmidt, though the spicules are of somewhat different dimensions; my
measurements are as follows :-Oxea., 10 by Ø"]
mm.; dichotriiie, rhabclome 0,46 mm.

long; proto- and deuterocladi, each O1O8 mm. long; microstrongyle 0-057 by 0*005 mm.
Erylus carlei'i, n. sp.
Stelletta cuastrum, Carter, Ann. and Nag. Nat. Hist., ser. 5, vol. vi. p. 489, pl. vii. fig. 41, 1880.
Sponge.-Lamelliforrn, thin, incrusting, surface even; oscules distinct, scattered singly
or collected in groups.
1. Oxea, 085 by 0028 mm.
Spicules.-I. Megascieres.
passing into a clicllotna?ne; rhabdome 056 by 0056 mm.
II. Microscleres.

3.

Sterraster,

2. Orthotrine, sometimes

clisciform,

elliptical, very thin, actines minutely
4. Chiaster,
spined at the ends, 024 mm. long by 0127 mm. broad and 0,042 mm. thick.
0,028 mm. in diameter.
5. Microxea, centrotylote.
Colour.-Greyish-white.
Habitat.-Gulf of Manaar.

Erylus lenclenftlcli, n. sp.
Sfelletta eua8trum, Carter, Ann. and Mag. Nat. Hist., ser. 5, vol. vi. p. 490, pL vii. fig. 42, 1880.
Sponge.-Ovate; surface even, dimpled; pores 0,16 mm. in diameter, the simple
openings of chones, generally dispersed; oscules distinct, of different sizes, irregularly
distributed.
1. Oxea or strongyle, 080 by 0025 mm.
Spicules.-I. Megascieres.
rhabdome strongylate, 0316 by 00276 mm.; cladi 015 mm. long.
II. Microscleres.

by

0058 mm.

4.

2. Orthot'rine,

3. Sterraster, ellipsoidal, depressed, from 010 by 0,065 to 0l35
C7iaster, actines few, slender, tylote, sometimes minutely spined,

0,03 mm. in diameter.

5. Oxyaster, actines usually four in number, minutely over the
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distal half, 010 mm. in diameter.
0O06 mm.

6. Mierostrongjle, fusiform, centrotylote, 0047 by

Colour.-White externally, pale yellow within.
Habitat.-Freemantle, South Australia.

Size, 76 mm. long by 38 mm. wide.

Erylwi cylindrigerus, iRidley.
Erylu8 cylindrigerus, Bidiley, Spong. "Alert," p. 626, P1. liii. fig. 17, p1. liv. fig. 2, 1884.
Sponge.-Massive, rising from a spreading base into a cylindrical or finger-like column,
30 mm. high by 12 mm. in diameter, bearing a single oscule at the apex. Pores the simple

Cortex, 01 mm. in thickness,
openings of incurrent chones, 02 mm. in diameter.
composed of several layers of sterrasters, with a felt of microxeas beneath the epithelium.
Microxeas and asters dispersed through the choanosome.
1. Strongyle, fusiform, 01 by 0032 mm.
Spicules.-I. Megascieres.
rhabdome O29 by 00194 mm., cladi 0232 mm. in length.
II.

2.

Orthotrine,

Microscieres.

3. Sterraster, lozenge-shaped, actines bearing minute spines, about
0012 mm. apart; length 021 to 028 mm., breadth 01 to 014 mm.; thickness 0,032
mm.
4. Oxyaster, with conical minutely spined actines, 00237 mm.
long, passing into

5. Spheraster, with more numerous shorter actines, 0024 mm. in diameter.
6. Microxea,
fusiftrm, centrotylote or not, smooth, 006 by 00032 mm.
Colour.-Dark-brown, almost black, in spirit specimens; produced by pigment-cells
in the cortex.
Habitat .-_Provjdence Reef, Ma.scarene Islands; depth, 24 fathoms; bottom, sand and
dead coral.
Rcmarlcs.-I have adopted most of Ridley's measurements of the
spicules of this
The orthotrine which Ridiley thought was absent is readily found in thick slices,
sponge.
but it is not very common.
The young forms of the sterraster present themselves as
excessively thin smooth discs, composed of trichital actines, radiating in a single plane.
The hilum in the adult sterraster is represented
by an oval, smooth, central space, devoid
of spines.
THE FOLLOWING THREE SPECIES OF ERYLUS ARE INSUFFICIENTLY CHARACTERISED
Erylus mastoicleus (0. Schmidt).

-

Stelletta ma8toideu8, 0. Schmidt, Spong. Meerb. v. Mexico, p. 70, p1. x. fig. 1, 1880.
Sponge.-Massive, lobed, bearing a single oscule on each lobe; surface roughened by
the points of protruding spicules.
Oscule surrounded by a circular, contractile, mem
branous margin.
Cortex consisting externally of a felt of large fusiform spicules, which
likewise form the spicular fibres of the interior.

Canal walls lined with mIcrostrongyles.
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1. Oxea, .fusiform.
2. Dichotriarne.
Spicules.-I. Megascieres.
3. Sterraster.
4. Oxyaster (?), with slender actines.
II. Microscieres.

5. Micro

strongyle.
Habitat.-Grenada; depth, 262 fathoms.

Erylus transiens (Weitner).
Stelletta transien8, Weitner, Beitrage zur Kenntniss d. Spong. (Freiburg), p. 44, p1. ii. figs.
22-25, 1882.
Sponge. -Conical, 20 mm. long by 10 mm. wide, excavated by an axial cavity, with
walls 3 mm. in thickness; or somewhat cylindrical, solid.
1. Oxea; some of the oxeas traverse the cortex.
2.
Spicuies.-I. Megascieres.
Dichotriane, deuterocladi short compared to the protoc.ladi; rhabdome variable in length.
II. Microscieres.
3. Sterraster, disciform, biconvex.
4. Spheraster, a small centrum

and numerous conical actines,

00162 mm. in diameter.

centrotylote; 005 mm. long.
Colour.-Pure white in the dried state.
Habitat.-Barbados;

depth,

100 fathoms

(Agassiz,

5. Microstrongyle,

1878) ;

and

fusiform,

Gulf of Mexico

(Agassiz, 1879).

Erylus (?) internedia (0. Schmidt).
Stelletta intermedia, 0. Schmidt, Spong. Algier, p. 21, p1. iv. fig. 6, 1868.
Sponge (?).-Cortex 1 mm. in thickness.
1. Oxea.
2. Orthotri!ene.
Spicules.-I. Megascleres.
II. Microscleres. 3. Sterraster, spherical; 011 mm. in diameter. 4. Master, actines
truncated, and covered near the ends with little tubercles.
5. Oxyaster, actines granu
lated.
6. Microxea, surface granulated; 0075 mm. long.
Habitat.- Algiers.

(Jaminus vulcani, 0. Schmidt.
Ca,ninus vulcani, 0. Schmidt Spong. Adriat. Meeres, p. 48, pL iii. fig. 27; p1. iv. fig. 6, 1862.
Sponge.-Spherical; surface smooth, covered with a network of elevated ridges;
bearing little tubercles; oscule single, large, situated at the summit of the sponge, sur
rounded by a smooth thin margin, leading into a vertically descending cloaca, the
upper
one-third of which is smooth, that below perforated by numerous excurrent canals;
pores in sieves between the ridges..

Cortex scarcely 21 mm. thick, ectoebrote very thin.
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2. Orthotrine, rare,
1. Strongyle, O8 by 0016 mm.
Spicules.-I. Megascleres.
O48 and over by OO16 mm., cladi 032 mm. long and over.
4.
II. Microscieres.
3. Sterraster, spherical, depressed; O10 mm. in diameter.

Oxyaster, with but few slender actines, which are sometimes not more than two in
number, and thus indistinguishable from centrotylote microxeas; a single actine of a
5. Spherules,
triradiate form OO39 mm. in length, a microxea OO79 mm. in length.
OOO39 mm. in diameter.

Colour.-Blackish-brown above where exposed to the light, whitish below.
Habitat.-Sebenico, Adriatic; depth, 7 fathoms.

Genus 3. Paclly?ncttisrna, Bowerbank.
The oscules are the single openings of cloacal chones, which lead each into a large
cloacal cavity beneath the chonal sphincter.
The incurrent chones are cribriporal.
The
somal microsciere is a microstrongyle.

Fachyrnatisrnajohnstonia, Bowerbank.
Alcyoniuin priinum, Diosc. (?), Donati, Hist. Mer. Adriat., 1758.
Halichondria john8tonia, Bowerbank, Trans. Mier. Soc. Lond., vol. i. p. 63, p1. vi., 1841.
Johnston, Hist. Brit. Spong., p. 198, 1842.
1)
91
Pacliymatisma johnstonia, Bowerbank, Mon. Brit. Spong., vol. 1. pL xxvii fig. 353, 1864;
vol. ii. pp. 3, 51, 1866; vol. iii. p. 17, p1. viii. figs. 1-7, 1874.
0. Schmidt, Spong. Adriat. Meeros, Suppi., ii. p. 12, 1866.
Carter, Ann. and Mag. Nat. Hist., ser. 4, vol. iv. p. 11, 1869.
Caminus o8culosuB,' Grube, Mitth. ii. St. Malo u. Itoscoft; p. 132, p1. ii. fig. 3, 1873.
non Paclzyrnatisma jolinstonia, Hansen, Spong. Norweg. North Athnt. Exped., p. 17, pl. iv.
fig. 15, 1885.
Sponge.-Massive, raised into undulating ridges, sessile, surface smooth; oscules and
of
pores distributed over different areas, the oscuics usually occupying the summits
the ridges.
Cortex about 1 mm. in thickness, sterrastral layer thin, ectochrote well
developed.

1. Strongyle, usually cylindrical, straight or curved, some
Spicules.-I. Megascleres.
times irregularly; O63 mm. long (B.), 1O3 by 0,013 mm. (S.), O924 by OO13 mm. (R.).
2. Orthotritene, rhabdome conical, oxeate or strongylate, O44 mm. long. (B.), 0636 by
OO16 mm. (S.), O44 by OO19 (R.); cladi conical or cylindrical, oxeate or strongylate,
O13 mm. long (S.), O238 mm. (R.).
II. Microscieres.
3. Sterraster, ellipsoidal, O12 mm. long. (B.), 0097 by 00838 mm.
4. Oxyaster, actines not numerous, conical, finely spined,
(S.), O9 by OO71 mm. (R.).

1 I add here a reference to the following memoir, which I have been unable to consult :-Koehler, B., Bemarques
our is genre Caminus et our une éponge voisine du Caininus osculosus, Grubs (Paris, G. Masson, 1884).
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5. illicrostrongylc, minutely
OO54 mm. in diameter (B.), OO63 mm. (S.), OO6 mm. (R.).
not, OO3 mm. long (B.), 0,0236 mm. (S.), 0-0316 by 0-005
spined, centrotylote or

mm. (R.).

Colour.-Slate-grey on the portion exposed to the light, almost white beneath;
or red (Bowerba.nk).
specimens from considerable depths pink
Habitat.-Rocks between high and low water mark, Torquay, Guliot Caves, south

coast of Ireland (Bowerbank) ; near Plymouth, south coast of England (Stewart) ; Bud
the island of Douon, about four miles north-east of
leigh Salterton, Devonshire (Carter);
Roscoff, Brittany,

at low water of highest spring tides (Soflas); St. Malo, Brittany

(Grube).
Remarks. --The letters given after the dimensions of the spicules signify as follows
(B.) measurements from Bowerbank's description and figures; (S.) from a specimen pre
sented me by Professor Stewart; (R.) from a specimen obtained by myself from Douon,
Bowerbank assigns certain specimens which he received from the Orkney
Islands and Wick, Scotland, to this species, and I have made the same identification of
specimens placed in my hands by Dr. Norman, and obtained by him from Kors Fjord,
Roscoff.

Further examination of these last has led me to regard them as the type of a
Norway.
new species, to be next described ; this helps to sustain the distinction which I have
already suggested as existing between the sponge fauna of the North German Ocean and
of the English Channel.
The colour of the sponge is due to pigment-cells richly scattered through the cortex;
oil-bearing cells also occur in this region.
Pachymatisma johnstonia, Hansen, appears to belong to a different genus.

Pachymatisma nor'rnani, n. sp.
Pachynzatisma john#onia, Bowerbank (in part), be. cit.
Sollas, Ann. and Mag. Nat. Hist., ser. 5, vol. ix. p.
pL vi., 1882.
Norman, Mon. Brit. Spong., Bowerbank, voL iv. p. 28, 1882.

141,

Sponge.-Similar to Pachymatisma johnstonia, Bowerbank, but with a relatively
thicker sterrastral layer in the cortex.

1. Strongyle, fusiform, curved, sometimes irregularly, 1 6 8
Spicules.---I. Megascieres.
2. Orthot#rieene, rhabdome O83 by 0,026 mm., clacli 0446 mm. long.
by OO276 mm.
4. Oxyaster, actines
II. Microscleres.
3. Sterra.ster, ellipsoidal, O2 by O16 mm.
5. Microstrongyle, cylin
few, conical somewhat coarsely spined; diameter 008 mm.
drical, minutely spined, 0019 to OO22 mm. long.
Colour.-Slate-grey inspirits, nut-brown when dry.
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Orkney Islands;
Habitat.-Kors Fjord, Norway; depth, 180 fathoms (Norman).
Burrafirth, Unst, Shetland
depth, 35 fathoms; and Wick, Scotland (Bowerbank).
(Norman).

Pachymatisma areolata, Bowerbank.
Pachymatthma areolata, Bowerbank, Prom Zool. Soc. Lond., p. 630, pl. xlviii., 1872.
raised into large anasto
Sponge.-Massive, sessile; surface uneven "cloisoné" or
Oscules minute, numerous,
mosing ridges which circumscribe shallow depressions.
congregated in deep areas within the depressions.
Cortex 0,95 mm. thick.
cortical oxeas.

Surface hispiclated with somal and

1. Somal rijabdus, both oxeate, strongylate, and oxy
Spicules.-I. Megascieres.
2. Cortical oxea.
3. Orthotria3ne.
strongylate, the oxea 223 mm. in length.
II. Microscieres.
4. Sterraster, subspherical, 011 mm. in diameter.
5. Spheraster,

with short cylindrical actines, 0,013 mm. in diameter.
6. Oxyaster or strortgylaster,
0,045 mm. in diameter.
7. Sornal microstrongyle, 0,0065 mm. in length.
Colour.-Cream-white in the dried

by 69 mm. thick.
Habitat.-Red Sea.

state.

Size, 175 mm. long

by 94 mm. wide,

Subfamily- II. GEODWA.
Genus 4. Geoclia, Lamarck.
The incurrent chones are furnished with cribriporal roofs.
In the young sponge
the oseule is the patent opening of a cloaca, into which the excurrent canals
open by
sphinctrate apertures; in the adult the cloaca may persist, or become converted into a
shallow depression, which is usually surrounded
by a more or less sharply defined margin.

Geodia gibberosa, Lamarck.
Geodia gibberoea, Lamarok, Mém. Mus. Hist. Nat. Paris, vol. i.
p.
Bowerbank (in part), Prom Zool. Soc. Lond., p.
Sollas, Ann. and Mag. Nat. Hist., ser. 5, voL v.
non Geodia gibberosa, Duch. et Mich., Spong. Caraib.,
p. 105, p1.

333, 1815.
7, 1873.
p. 241, 1880.
xxv. fig. 1, 1864.

A single
Sponge.-Subglobose, surface covered with slight tubercular elevations.
large oscule bounded by a well-marked marginal edge, the patent opening of
posed
circular cloaca, over the floor of which numerous excurrent tubes
open.
Spzcule81-I. Megasaleres.
1. Somal oxea.
2. Cortical oxect.
3. Orthotrifle,
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IL Microscleres.

4. Sterraster, spherical.
5. Oxyaster, large, with a small centrum.
6. Spheraster, small, actines cylindrical and truncated.
Size, from 125 to 150 mm. in diameter, cloaca from 37 to 50 mm. in diameter.
Habitat.-Martinique and Porto Rico, Antilles.
Remarks.-The observations of Dr. Bowerbank, who examined the original types of
Lamarek's species in the Museum of the Jarcin des Plantes, Paris, show incontestibly

that in the character of its oscules it differs in no respect from those of Geodia baretti,
Bowerbank, which I took for my type in redefining the genus Ucodia (loc. cit. supra).
It is satisfactory to be sure of so much; as for the rest, all is confusion.
Bowerbank,
in further describing the species, took for his type a specimen presented him by Dr.
Fleming, who obtained it from the Island of Dominica; and he did this although

This of itself would be of no consequence
possessing fragments of the original sponge.
were it not unfortunately the case that Fleming's sponge belongs to a different genus,
I was in hopes that an examination of Bowerbank's slides in the British
viz., Cyclonium.

Museum might help to set the matter right; but, singularly enough, these which in other
cases are, as an almost invariable rule, correctly labelled, are, as
regards this sponge, in a

state of hopeless confusion.
There are three of them-two are thick slices, the third
bears separated spicules.
No two are in agreement; the spicules differ from those in
the slices and the slices differ from one another, one of them having
evidently been taken
from Geodia barretti, Bowerbank.

Bowerbank states that the spicules in Dr. Fleming's
specimen are identical in character with those of Lama.rck's; and as we may accept this
as probably true of the forms of the spicules, I have enumerated those alleged by
Bowerbank to be present, but have refrained from adding measurements.

Section 1. Pcintaa.'
Species possessing cortical as well as somal oxeas, and anatrhnes or protriarnes, or
both, in addition to orthotrines or dichotrienes.

Geoclia perarniata, Bowerbank.
Geodiaperarmata, Bowerbank, Proc. ZooL Soc. Lond., p. 8, pL ii. figs. 1-11, 1873.
Carter, Ann. and Mag. Nat. Hist., ser. 5, voL vi. p. 131, p1. vi. figs. 32-35,
it
it
1880.
Sponge.-Spherical or massive, sessile;
pores as in Geoclia barretti.

cortex 048 mm. in thickness; oscules and

2. Cortical
1. Somal oxea, 20 by 00375 mm. (B.).
Spicules.-L Megascleres.
oxea, O225 mm. long (B.).
3. Dichotrene, rhabdome 268 by 0064 mm., protocladli
I rm'1!oioç, of all kinds, in allusion to its
many varieties of spioules.
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0O9 mm., deuterocladi 021 mm. long (S.) ; rhabdome 2O6 mm. long (B.).
triwne.

4. Ana-

6. Somal chiaster,
5. Sterraster, ellipsoidal, 0O88 by 0O64 mm.
7. Choanosornal spheraster,
with short, cylindrical, truncate rays, 0O06 mm. in diameter.
centrum small, actines conical, oxeate, minutely spined near the ends; diameter 0M35
II. Microscleres.

mm.

Colour.-Cream-yellow in the dried state.
is 25 mm. in diameter.

Size, the specimen figured by Bowerbank

Habitat.-Unknown (Bowerbank); Gulf of Manaar (Carter).
Remarks.-The letter (B.) after measurements indicates that they were taken from
Bowerbank's illustrations.
Mr. Carter has described a specimen from the Gulf of Manaar, which he identifies with
this species.
The dimensions of the spicules in this, as given by Carter, are as follows:
I. Megascieres.
Somal oxea, 28 by 0056 mm.; cortical oxea not seen; dichotritne,
rhabdome 39 by 0085 mm., chord 07 mm.; pro- and ana-triarne, cladi 007 mm. long.
II.

Microscieres.

Sterraster, 01

mm.

in diameter;

sornal chiaster,

00085 mm.

in

diameter;

choanosornal spheraster, 00254 mm. in diameter.
The sterrastral layer is
stated to be 0317 mm. in thickness, and the size of the largest specimen 25 mm. in
diameter.
These measurements appear to be sufficiently accordant, and I have but little

doubt of the correctness of Carter's identification.

Geoclia areolata, Carter.
Geodia areolata, Carter, Ann. and Mag. Nat. Hist., ser. 5, vol. vi. p. 133, p1. vi. figs. 36, 37, 1880.
Sponge.-Globular, free or attached; surface areolated by lines of minute hispidating
oxeas; oscules in groups or scattered singly here and there; pores in sieves
generally
distributed; cortex 071 mm. thick.
1. Somal oxea, 21 1 by 0042 mm.
Spicules.-I. Mega8cleres.
2. Cortical oxea,
025 mm. in length.
3. Orthotrit8ne, rhabdome 28 by 007 mm.
4. Pro- and 5. Ana
tra3ne, both with clacli about 007 mm. long.
II. Microscieres.

6. Sterra8ter, effipsoidal, 00888 by 00676 mm.
7. Somal spheraster, 00042 mm. in diameter.
8. C7oanosomal spheraster, centrum minute, actines
long and slender, diameter 0017 mm.
Colour.-Light cinnamon-brown.
Habitat.-Gulf of Manaar.

Size, 25 mm. in diameter.

Remarks.-The measurements are taken from Carter's description.
the sponge, and am doubtful whether it is a true Geodia..

I have not seen
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Geoclia barretti, var. nodastrella, Carter.
Geodia noda8trella, Carter, Ann. and Mag. Nat. Hist., ser. 4, vol. xviii. p. 397, p1. xvi. fig. 45,
1876.
or attached;
Sponge.-Spherical when young, irregularly tuberose when large; free
oscules the patent openings of shallow cloacas having cribriform walls; pores in sieves,

small, 00276 to 0055 mm. in diameter, generally distributed; cortex 0607 mm. in thick
ness.
Ectochrote containing spherasters and traversed by cortical oxeas; the somal oxea
frequently pierce the cortex.

2. Cortical oxea, 031
1. Somal oxea, 268 by 007 mm.
Spicule&-I. Megacleres.
3. Dichotrimne, rhabdome 239 by 0,112 mm., chord 0156 mm. long.
by 0007 mm.
4. Ana- and 5. Pro-trilBne, cladi about 0127 mm. in length.
II. Microscleres.

Somal

7.
6. Sterraster, spherical or ellipsoidal, 010 mm. in diameter.
actines reduced to rounded tubercles, 00085 mm. in diameter.

spherctster,
8. Choanosornal oxyaster, with conical actines, 0-0127 mm. in diameter.
Colour. -Yellowish-white.

Habitat.-In deep water between the north of Scotland, the north-west of Shetland,
and the Frde Islands; Stations 51, 57, 61-63, and 65, "Porcupine" expedition, 1869;
and near Cape St. Vincent.

Geodia carteri, n. sp.
(?eodia canaliculata, Carter, Ann. and Mag. Nat. Hist., ser. 5, vol. xL p. 346, pL xiv. fig. I,
1883.
Sponge.-Subsphericai, oscules in scattered groups; cortex thick.
1. Somal oxea, 28 by 0053 mm.
Spicules.-I. Megascleres.

2. Cortical oxea,

0,25 mm. in length.
3. Dichotrimne, rhabdome 2667 by 0067 mm., chord 0684 mm.
4. Anatritene, cladi 01.12 mm., chord 01.4 mm. long.
II. Microscleres.
5. Sterraster, spherical, 0078 mm. in diameter.
6. Spheraster,

centrum large, actines short, cylindrical, spined at the
edges of the truncate ends, 0,034
mm. in diameter.
7. Chiaster, 00042 mm. in diameter.
Size, 75 mm. in diameter.
Colour.-Light fawn colour.
Habitat.-Adelaide, south-west of Australia.
Remarks.-This account is drawn up from Carter's
description and figures (Zoo. cit.).
The species appears to be similar to Schmidt's Geoclia canaZiculata, but there is not suffi
cient evidence of their identity, and I propose to direct attention to this fact
by naming
the present sponge anew, after its describer.
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Geoclia megastrelict, Carter.
Geodia megastrella, Carter, Ann. and Mag. Nat. Hist., ser. 4, vol. xviii. p. 400, p1. xvi. fig. 46,
1.876.

Oscule on the
Sponge.-Hemispherical, elongate, flattened at the base, attached.
summit.
Cortex, 0876 mm. thick, ectochrote very thin, cortical oxeas rare.

1. Somal oxea, 2-95 by 0042 mm.
2. Cortical oxea,
3. Orthotriarne, occasionally replaced by a dichotrine,
rhabdome 28 by O07 mm., cladi 067 by 007 mm.
4. Ana- and 5. Pro-t?ne, similar
to those of Geoclia barrettii, var. nodast'rella, Carter.
Spicules.-I. Megascieres.
0191 and over by 0007 mm.

II.

Microscleres.

6. Sterraster,

0-183

mm.

in

diameter.

7. Somal
chiaster, very variable, actines short, cylindrical,
strongylate, or tylote; sometimes a
small centrum is present, 0008 mm. in diameter.
8. Uhoanosomal oxyaster, with from
three to eight long, conical actines, minutely spined, a
single actine 0063 by 0004 mm.
ellipsoidal,

Colour.-Grey in the dried state.
Habitat,-Station 25, "Porcupine" expedition, 1870, near Cape St. Vincent;
depth,
374 fathoms.

Re7narks.-The size of the sterraster and the characters of the somal chiaster distin
In my sections the cortex also
guish this from Geoclia barrettii, var. nod ast relict, Carter.
has a very different appearance to that in the last-named
species, owing to the thinness
of the ectochrote and the absence of brushes of cortical oxeas, which
only occur singly.
Geoclict (?) megastrella, var. levispina, Carter.
Geodia mega.strella, var. levispina, Carter, Ann. and Mag. Nat. list., ser. 4, vol. xviii. p. 401,
pL xvi. fig. 47, 1876.
This variety is founded on a fragment of the cortex, about 25 mm.
square, with a little
of the choanosomal tissue adherent.
The sterraster is intermediate in size between
that of

Geoclia noda$trella and

Geoclia megastrella, viz., 0154 mm. in diameter,.
and. the actines of the oxyaster are smooth, not
The orthotrine is said to be
spined.
smaller than that of the last-named species, but it is
obviously impossible to obtain
reliable meaáurements from such a. small
fragment as that which Carter had under
examination.

Geodia placenta, 0. Schmidt.
Geodia placenta, 0. Schmidt, Spong. Adriat. Meores, p. 49, pL iv. fig. 7, 1862.
Sponge.-Tuberose, depressed, or forming thick, incrusting, cake-like masses; surface
finely or densely hispid; cortex from 1 to 3 mm. in thickness,, consisting of an ecto"
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chrote 0,08 to 0i18 mm. in thickness (composed of vesicular tissue, containing beneath
the epithelium a single layer of minute chiasters) of the sterrastral layer, and an inner
fibrous layer O16 to O238 mm. in thickness.
Pores in sieves hispidated by cortical
oxeas,

leading

into

incurrent

chones.

Oscules

as

in

Geodia

barretti,

Bowerbank,

margins hispidated by cortical oxeas.
1. Somal oxea, 284 by 0044 mm. (B. M.), and from 318
Spicules.-I. Megascieres.
2. Cortical oxea, 0,39 by OOO8 mm.
3. Ort1iotrine,
by OO473 to 351 by 0,0276 mm.

rhabdome 216 by OO mm. (B. M.), and 357 by OO513 mm., cladus O254 mm. long.
4. Anatrine, rhabdome 482 by 0019 mm. (B. M.), and 636 by OO197 mm., cladome
variable, cladi sometimes extending outwards at right angles from the rhabdome for

nearly half their length before recurving backwards, sometimes extending outwards and
backwards from their origin; an example of the latter gave the following measurements
cladus 0,063 mm. long, chord 009 mm., sagitta 0059 mm.; one of the former, cladus

0,0315 mm. long, chord OO5l3 mm., sagitta 00479 mm., and another, cladus 00316 mm.
for the horizontal part of its course, OO434 for its backwardly directed terminal part,
chord 0,083 mm., sagitta 00474 mm.
H. Microscleres.
5. Sterraster, 0,071 mm. in diameter (B. M.) and 0067 mm.
6.
Somal chiaster, actines short, cylindrical, truncated at the ends, OO1 mm. in diameter.
7. Choanosomal chiaster, OO237 mm. in diameter.
Colour.-Cream-yellow in the dried state.
Habitat.-Quarnero, Adriatic.

Remarks.-The measurements marked (B. M.) were obtained from a type-slide in the
British Museum collection, the others from a large fragment presented me by Professor
von Graff.
They do not accord very closely, but this is possibly due to the spicules
In its general characters the
having been obtained from sponges of different size.
sponge resembles Geodia barretti, Bowerbank. I received two specimens of Schmidt's

type from Professor von Graff; in one of them the cortex is only 1 mm. thick and
abundantly furnished with chones, but not traversed by the megascieres or only rarely
so, while in the other the cortex is 3 mm. thick, and hispidated by oxeas and anatrines,
which pass in great numbers through its substance, and project nearly 2 mm. beyond the
surface; no chones are present in the cortex of this specimen, except those of the oscules,
which occur in a shallow depressed area, formed of modified cortex.
Geoctia tzn'tulosa, Bowerbank.
Geodia Lumulosa, Bowerbank, Proc. ZooL Soc. Loud., p. 628, pl. xlvii., 1872.
Geodia gibbero8a, Lamarek, Carter, Ann. and Meg. Nat. That, ear. 5, vol. ix. p. 362, 1882.
Sponge.-Massive, sessile, tumulose. Oscular areas situated on the ends of the tumu
ions projections; surface minutely bispidated.
Cortex, 1.43 mm. in. thickness, con-
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sisting chiefly of the sterrastral layer; ectochrote thin, traversed by numerous hispidating
cortical oxeas.
1. Somal oxea, 32 by 0058 mm.
2. Cortical oxect,
Spicules. -I. Megascieres.
033 to 05 by 0006 mm.
3. Orthotria3ne, rhabdome 325 by 008 mm., cladi 04 mm.

4. Protr&ene, rhabdome fusiform, 40 mm. long and probably over, by 0-0193
long.
mm. near the cladal origin, and 0,0258 mm. where thickest, clad
0206 mm., chord
0143 mm., sagitta 0191 mm.; rhabdome sometimes produced 0 *08 mm. beyond the
cladal origin.
5. Anatrianze, rhabdome cylindroconic, often
strongylate, 4.5 by 0025
MM., cladi 016 mm., chord 0143 mm., sagitta 0122 mm.
II.

Microscieres.

6.

Sterraster,

spherical,

0O64

mm.

in

diameter.

7.

Sornal

sphcraster, actines minute, short, cylindrical, strongylate; OO13 mm. in diameter.
8.
Choanosomal oxyaster, actines conical, not numerous, a
single actine OO258 mm. long.
9. Subcortical (?) spheraster, a well-marked centrum and somewhat numerous, stout

cylindrical actines, spined near the ends and truncate.
Size, 213 mm. long by 113 mm. broad; another
specimen 69 mm. in thickness.
Habitat.-Honduras and Jamaica.

Geoclia barretti, Bowerbank.
Geodia BarreW, Bowerbank, Phil. Trans. Roy. Soc., p. 279, 1858; ibid.,
Mon. Brit. Spong., voL i. pp. 168, 171, p1. xxviii.
ZooL Soc. Lond., p. 198, p1. xi. 1872.
Cydoniuin Barretii, Gray, Proc. Zool. Soc. Lond., p. 548, 1867.
Geodia Barretli, Sollas, Ann. and Mag. Nat. fist., ser. 5, vol. v. p. 241,
Geodia Barretti, Vosxnaer, Sponges of the "Wiflern Barents," p. 23, p1.
figs. 120-122, 1881.

p1. xxxii. fig. 2, 1862;
fig. 354, 1864; Proc.

pls. x.-xii., 1880.
iii. figs. 50, 51, p1. iv.

Sponge.-Spherical when young, with a single oscule with inflected margin leading
into a deep cloaca, into which the excurrent canals
open by sphinctrate mouths through
walls which resemble the cortex in structure; massive and sessile when of
larger growth,
with one or more oscules, which are the
a
Cortex
patent openings of wide shallow cloaca.
06 mm. (B.), and 04 mm. (S.) thick, with a
well-developed ectochrote 0238 mm. (B.),
0075 mm. (S.) thick, traversed by cortical oxeas which hispidate the surface; sterrastral
layer 0318 mm. (B.), 0250 mm. (S.) thick, and inner fibrous layer 0075 mm. (S.) thick.
1. Somal oxea, 36 by 0058
mm.
Spicules.-I. Megascieres.
(B.) to 36 by 0,071

(S.). 2. Cortical oxea, 0387 mm. in length (B.), 0387 by oo1 mm. (S.). 3. Dichotriwne,
rhabdome 41 by 01 mm. (B.), 23 by 0,071 mm. (S.);
protocladi 0286 mm., deuterO
cladi 032 mm. long (B.), chord 061 mm. (S.).
4. Anatrine, rhabdome 446 by 0,013
mm. (B.) by 00145 mm. (S.); cladi 0167 mm., chord 0116 mm.
O13
long (B.), cladi
Mm., chord 008 mm. long (S.).
5. Protriene.
II.

Microscieres.

6.

Ster'raster,spherical, 0064 and 0,077 mm. (B.), 0070 aiid.
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7. Sornal spheraster, minute, centrum confluent with short, cylindrical
8. Uhoanosomal oxyaster, centrum small,
rounded actines, 0008 mm. in diameter.
0095

confluent with conical, minutely-spined or roughened actines, 005 mm. in diameter.
Size, 213 mm. by 125 mm. by 50 mm.
Colour.-Deep cream-yellow.

Habitat.-Norway, Vigten Island; depth, 100 fathoms (Bowerbank).
Norway, Kors
Near Bammerfest; lat. 71° 12' N., long. 20° 30'
Fjord; depth, 180 fathoms (Norman).

E.; depth, 135 fathoms (Vosmaer).

Remarks.-The letter (B.) placed after a measurement indicates that it was taken from
one of Bowerbank's type-slides in the British Museum; ('S.) that it was taken from a
small sponge, 25 mm. in diameter, described by the author (loc. cit., vide supra).

Geodia tubercubosa, Bowerbank.
Geodia tuberculosa, Bowerbank, Proc. Zool. Soc. Lond., p. 626, pl. xlvi., 1872.
Sponge.-Massive, sessile, somewhat cup-shaped,
prominences; hispidated by somal and cortical oxeas.
collected in deep cavities.

surface produced into tubercular
Oscules simple, small, numerous,

Cortex thin, from 052 to 01 mm. in thickness.

Spicules.-I. Megascleres.
curved, 0405 mm. in length.

1. Somal
3.

oxect, 21 by 0037 mm.
2. Cortical oxea,
Orthotrie8ne, rhabdome 0044 mm. in diameter, clad

0,244 mm. long.
4. Protritene, rhabdome 0024 mm. in diameter, cladi 015 mm. long.
5. Anatrieene, cladi 0162 mm. long, chord 0161 mm., sagitta 0,145 mm.
II. Microscieres.
6. Sterraster, small.
7. Somal spheraster, centrum small, actines

8. Choanosomal spheraster, centrum. well
bacillary, truncate, diameter OO15 mm.
marked, actines cylindrical, thick, strongylate, densely spined, spines large, conical,
9. Choanosomal strongylaster, centrum not enlarged, actines
diameter 0061 mm.
conical, slender, strongylate, diameter 0032 mm.
Colour.-().
Size, 131 mm. in height by 100 mm. in maximum diameter.
Habitat.-Mexico.
Remarks.-The measurements of the spicules
trations.

are

taken from Bowerbank's illus

Section 2. Dirabdosa.
Species possessing both cortical and somal oxeas, but neither anatrines nor
pro-trines.
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Geoclia paupera, Bowerbank.
Geodiapaupera, Bowerbank, Proc. Zool. Soc. Lond., p. 329, p1. xxxi. figs. 16-21, 1873.
Sponge.-Massive, coating; surface even, finely hispid; cortex, 048 mm. in thickness,
ectocortex thin, transversed by cortical oxeas and containing minute chiasters
(4); the
inner fibrous layer of the cortex well defined, 006 mm. in thickness.

Spicules.-I. Megascieres. 1. Somal oxea, P1 by 002 mm.
mm. long.
3. Ort/jotritne, rhabdome 1 mm. long.

2. Cortical oxea, O254

II. Microscieres.

4. Ste'rraster, small, spherical, 0054 mm. in diameter.
5. Somal
chiaster, actines cylindrical, truncate, 00054 mm. in diameter.
6. Choanosomal chiaster,
actines slender, cylindrical, truncate, 0,024 mm. in diameter.
Colour.-Cream-white in dried state.

Habitat.-Unknown.
Remarks.-This species is founded on a fragmentary specimen, scarcely
complete
enough for generic identification; it appears however to bear oscules within a depressed
area, like that of a true Geodia.

Section 3. Ditriana.
Species from which cortical oxeas are absent; but possessing anatrines or protrines,
or both, in addition to orthotrines or dichotrines.
Geoclia flemingii, Bow erbank.
Geodia flemingii, Bowerbank, Proc. Zoo]. Soc. Lond., p. 3, p1. i. figs. 1-8, 1873.
Sponge.-Massive, sessile, hollow within; surface even, hispid; oscules collected in a
group near the base; cortex 088 mm. in thickness; ectochrote not seen, as the sponge
is worn by attrition.

1. Strongyle, cylindrical, or fusiform, 1-6 by 0029 mm.
Spicules.-I. Megascieres.
2. Dichotriwne, protocladus 006 mm. long, deuterocladus 0,052 mm. long.
3. Ana
trine, rhabdome 0008 mm. in diameter, cladus 0084 mm. long, chord 0078 mm.
5.
4. Sterraster, more or less ellipsoidal, 01 mm. in diameter.
6.
Somal spheraster, with short, cylindrical, truncate actines, 0,007 mm. in diameter.
Choanosornal spheraster, actines cylindrical, minutely spined, truncate; 0 *0254 mm. In
II. Microscieres.

diameter.

Colour.-Light cream-yellow in the dried state.
broad, and 37 mm. high.
Habitat.-Port Elliot, Australia.

Size, 44 mm. long, by 33 mm.
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Remarks.-Measurements of the spicules and cortex were made from type-slides in

the British Museum.

Geodia reticulata, Bowerbank.
Qeodia reticulata, Bowerbank, Proc. Zool. Soc. Lond., p. 300, p1. xlvi. figs. 14-20, 1874.
Sponge.-Massive, sessile; surface smooth.
1. Oxea, 1.75
Spicules.-I. Megascieres.

2. Orthotrine, 2 by
by 0,019 mm.
00312 mm., cladi 02375 mm. long; chord 0,45 mm.
3. Protrine, cladi 025 mm.
4. Anatrine, cladi 0144 mm. long; chord
long; chord O12 mm., sagitta 0206 mm.
0,15 mm., sagita O125 mm.
II. Microscleres.
5. Sterraster,
actines conical, 00254

mm. in

0,0085 mm. in diameter.

6. Oxyaster, centrum absent,
spherical, small.
diameter.
7. Pycnaster, actines bacillary, truncate,

Colour.-Cream-white (dried).
Habitat.-Mexico.
Remarks.-The measurements of the spicules are taken from Bowerbank's illustration.
The generic position of the sponge is doubtful; the groups of oscules are circumscribed by
a definite margin as in genuine GeocZias.
Geodia (?) ramodigitata, Carter.
Ceodia ramodigitata, Carter, Ann. and Mag. Nat. Hist., ser. 5, vol. vi.. p. 133, p1 v. fig. 31, 1880.
Sponge. -Cylindrical, branching into finger-like processes; surface covered with
attached detritus; oscules in groups or scattered singly; pores in sieves, generally dis
tributed; cortex, 1.55 mm. in thickness.
1. Oxea, 117 by 0,056 mm.
2. Orthotriarne, rhabdome
Spicules.-I. Megascieres.
225 by 0056 mm., chord 0338 mm.
3. Pro- and 4. Anatri.enes, cladi 0056 mm. long.
II. Microscieres.
5. Sterraster, ellipsoidal, 014 by 0i12 mm.
6. Somal chiaster,
00043 mm. in diameter.

mm. in diameter.

7.

Choanosomal chiaster, actines slender, not tylote, 0034

Colour.-In the dry state, grey.
Habitat.-Gulf of Manaar.

Size, 125 mm. long, greatest diameter 8 mm.

Section 4. Monotrina.
Of these species there
Species possessing but one form of oxea and one form of trine.
are but two, both incompletely characterised.
It is therefore doubtful whether any of

the Geodil8 really belong to this section.
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Geodia (?) thornpsoni, 0. Schmidt.
(eodia tliomp8oni, 0. Schmidt, Spong. Atlant. Gebiet., p. 70, pl. vi. fig. 13, 1870.

Sponge (?).-Surface smooth.
1. Oxea, 3.37 by 0,05 mm.
2. Dichotriame, rhabdome
Spicules.-I. Megascieres.
0095 mm. in diameter, protocladi 0213 by 0O95 mm., deuterocladi 0,416 by 007 mm.
If. Microscieres.
3. Sterraster, ellipsoidal, 01.78 by 0142 mm.
4. Other Asters (?).
Habitat.-Cozera, Cuba; depth, 270 fathoms.
Remarks.-Such measurements as I could obtain from Schmidt's type-slide in the
British Museum are given above.
As to Schmidt's description, one must be content in

saying that it is inadequate.

Geodia (?) canaliculata, 0. Schmidt.
Geodia canaliculata, 0. Schmidt, Spong. Algier., p. 21, p1. iv. fig. 7,1868.
(1) Not Geodia canaliculata, Carter, see Geodia carteri, p. 247, antea.
Sponge (?).-No description given by the author.
1. Oxea, 213 by 0044 mm.
Spicules.-I. Megascieres.

2. Tria3ne (?), no descrip
tion given beyond the fact that it is subject to pathological variations.
II. Microscieres.
3. Sterraster, spherical, 0-057 mm. in diameter; 00385 mm. (0.
Schmidt, loc. cit., p. 21).
4. Aster, 0025 mm. in diameter.
Habitat. -Algiers.

Remarks.-The type-slide in the British Museum,
presented by Schmidt, does not
contain a full complement of spicules; of those
present measurements are given above.
Genus Cydonium, Fleming.
Cydonium miller, Fleming.
Alcyonium cydonium, Miller, ZooL Dan., vol. iii. p1. lxxxi. figs. 3, 4, Sa.
Jameson, Mem. Wern. Soc. Edin., vol. i. p. 563.
,,
,,
(lydonium miller, Fleming, British Animals, p. 516, 1828.
Geodia zeilandica, Johnston, list. Brit. Sponges, p. 195, p1 iii. figs. 3, 4, 1842.
Bowerbank, Mon. Brit. Spong., vol. ii. p. 45,1866; vol. iii. p. 15, p1 vii, ]874.
Norman, Bowerbank, Mon. Brit. Spong., vol. iv. p. 27, 1882.
Cydonium mUllen, Gray, Proc. Zool. Soc. Lond., pp. 127, 492, 1867.
(Jydonium zetlandicum, SoUas, Ann. and Mag. Nat. Hist., ser. 5, vo1 v. p. 241, 1880.
Cydonium mullen, Vosmaer, Bronn's Thierreich, Porifera, p. 317, 1887.
Surface both
Sponge.-More or less cylindrical, cup-shaped, or massive, ellipsoidal.
Cortex 0.96 mm. in thickness, chiefly constituted of the
minutely and. strongly hispid.
sterrastral layer.
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1. Somal oxea, 3q57 by 0,058 mm.
2. Cortical oxea.
Spicules.-I. Megascieres.
3. Orthotrimne, rhabdome 3,213 by OO55 mm., cladi O36 mm. long.
4. Protriivne,
rhabdome 357 mm. long, cladi 01 mm., chord OO97 mm. long.
5. Anatriiene, rhab

dome 481 mm. long, cladi OO84 mm., chord 0,071 mm. long.
II. Microscieres.
6. Sterraster, spherical, OO65 mm. in diameter.
7. Somat
pycnaster, actines short, cylindrical, truncate, 0,01 mm. in diameter. 8. Subcortical spher
aster, centrum fairly large, actines numerous, conical, minutely spined near the end,
0,032 mm. in diameter. 9. Choanosomal oxyaster, actines not numerous, conical, OO4 mm.

in diameter.

Colour.-Cream-yellow in the dried state.
Habitat.-The more or less cup-shaped specimen (p1. vii. figs. 1, 2, Bowerbank,
vol. iii., op. cit.) is from the island of Fulah and Tjnst, in "deep water"; for the oval
specimen (pl. vii. figs. 3, 4, Bowerbank, vol. iii., op. cit.) no locality is cited.
Remark-s.-The measurements of spicules are taken from the original type figured by
Bowerbank from the island of Fulah and tJnst.
It differs in some respects from the
second (oval) specimen figured by Bowerbank, particularly in the absence of spherasters.

The material at my disposal is, however, insufficient for the discussion of their identity.
In the type specimen a few small, apparently uniporal, oscular chones occur scattered
in an ill-defined group in the interior of the cup.

Section 1. Panta3osa.
Species possessing both somal and cortical oxeas, and anatrines or protrines, or
both, in addition to orthotrines or dichotrines.

Cydonium cooksoni, n. sp.
Sponge (?).-Cortex 0415 mm. in thickness, ectochrote very thin. Pores in sieves
Oscules (?).
Surface hispidated by cortical oxeas and somal
overlying incurrent chones.
oxeas and protrines, the last two protruded for a distance of 1,8 mm.
1. Somal oxea, 1-83 by 0041 mm.
2. Cortical oxea,
Spicules.-I. Megascieres.
0,129 by 00O4 mm. 3. Orthotrimne, rhabdome 16 by 00645 mm., cladi 024 mm.
long.
4. Protriame, rhabdome fusiform, 288 by 0O75 mm. close to the cladal origin, and

0-0129 mm. where thickest.
II. Microscleres.

5. Ster'ra.ster, spherical, depressed, 0,0774 by OO66 mm.
6. Somal
spheraster, minute, centrum comparatively large, actines short, cylindrical, with rounded
ends, 0,001 to 0,006 mm. in diameter.
7. Subcortical spheraster, centrum large, pro-
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duced into numerous conical actines, 0016 to OO19 mm. in diameter.

8. Choanosomal

chiaster, actines slender, cylindrical, truncate, 00 197 mm in diameter.
Habitat.-Charles Island, Galapagos (Commander W. E. Cookson).

In

British

Museum collection, labelled Stelletta E. 14.

Cydonium berryi, n. sp.
Sponge.-Small, spherical, oscules not distinguishable from the pores; pores OO32 to
OO45 mm. in diameter, in sieves overlying chones, which are about O16 mm. in
diameter.
Surface finely hispidated with cortical oxeas.
Cortex 07 to 0,95 mm. in

thickness, consisting chiefly of the sterrastral layer.
radiating from the centre to the cortex.

Megascieres of the choanosome

1. Sornal oxect, fusiform, sharply pointed, 254 by OO2G
Spicules.-I. Megaseleres.
mm. 2. Ectosornal oxea, fusiform, 031 by OOO8 mm.
3. Orthotritene, rhabdome conical,
attenuating to an exceedingly fine point, 3.5 by OO516 mm., cladi 0,175 mm., chord
0,318 mm. in length.
4. Protriame, rhabdome fusiform, sharply pointed, 254 mm.
long and over, by 0,0 129 mm. just below the cladal origin, and O O23 mm. where thickest;
cladi OO516 mm. long.
5. Anatriarne, rhabdome conical, cylindrical, 0258 mm. in

diameter; cladi OO84 mm., chord 01 mm., sagitta 0065 mm. in
length.
11. Microscieres.
6. Sterraster, ellipsoidal, actines with flattened
polygonal ends,
furnished with recurved spines, 0071 by 0,065 mm.
7. Ectosornal chiaster, actines short,

cylindrical, truncated at the ends, from about six to twenty in number, 0OO8 mm. in
diameter.
8. Choanosornal chiaster, similar but larger, 0012 to 0O1 5 mm. in diameter.
9. Subco'tical spheraster, small, ceutrum confluent with the actines, which are numerous,
conical, and sharply pointed, O012 mm. in diameter.
Colour.-In the dried state, grey.
Habitat. -Lingin, China (Captain Berry, collection in
4, 27, 73).

British

Museum,

labelled

Re7narks.-The single specimen of this species is constricted in the middle, so as to
Minute anatrines like those observed on
appear like two spheres joined together.
Cydonium gigas were seen projecting from the surface, one which extended 016 mm.
beyond the cortex gave the following measurements :-Rhabdome 0 002 mm. in diameter,
eladi 0O08 long, chord 0,0095 mm.
I dedicate the species to Captain Berry, who
brought it home from China.

Cydonium japonicum, n. sp.
Sponge.-Large, cup-shaped, sessile, the inner surface even, the outer growing out into
rounded lobes; both surfaces minutely hispidated by cortical oxeas.
Incurrent and ex-
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current chones similar, both provided with sieve-pores scattered over both inner and
outer surfaces but absent from the margin of the cup.
Cortex 0-8 mm. in thickness, com
posed almost entirely of the sterrastral layer.
Spicules.-I. Megascieres.
irregularly, 21 by 0 *032 mm.

1..

Somal oxea,

fusiform, usually curved, sometimes
2. Cortical oxea, small, fusiform.
3. Orthotriame, rhab

dome conical, 24 to 26 by 0,078 mm., cladi from 0,23 to 0,38 mm. long. 4. Anatriarne,
rhabdome cylindrical, long, OO18 mm. in diameter, cladi 01 mm., chord 00839 mm.,
This spicule is more than usually abundant.
sagitta 0,11 mm. long.
II. Microseleres.

5. Sterraster, spherical or ellipsoidal, depressed, 00775 mm. in
diameter, or 0,09 by 00fl5 by 0058 mm. 6. Sornal splieraster, minute, centrum forming
the greater part of the spicule, the actines occurring as short irregular prominences,
diameter 00O5 mm.
7. Subcortical spheraster, centrum large, actines conical, sharply
8. CiLoanosornal oxyaster, centrum small or
pointed, numerous, diameter 0,02 mm.
absent, actines not numerous, conical, smooth, 0,032 mm. in diameter.
Colour.-Cream-white.

Size, 250 mm. by 334 mm. across the mouth of the cup.

Habitat.-Japan.
Remarks.-In general form this sponge much resembles Synops neptuni
(p. 227),
from which it is distinguished not only by the character of the oscules, but by the
The sponges which it most nearly
greater variety and larger size of its spicules.

approaches in the characters of its spicules are Geodia nodastrella, Carter, and Geodia
carteri; its general form distinguishes it from both, and from the latter it is also distin
guished by the absence of a well-developed ectochrote.
Cyclonium pleiades, n. sp.
Sponge.-(?).
1. Sornal oxea, fusiform, 3.4 by 0,06 mm.
2. Cortical
Spicules.-I. Megaacleres.
oxea, about 0,25 by 00064 mm.
3. Dichotriwne, rhabdome 334 by 0078 mm., cladi
bent backwards at the point of first dichotomisation,
subsequently dichotomising once,
twice, or three times; in a thrice
dichotomising example the protocladi measured 0,258
MM., deuterocladi 0045 mm., tritocladli 0026 mm. in length; in one dichotomising four
times the protoclacli measured 027 mm., deuterocladi 0064 mm., tritocladi 0064 mm.,
tetartocladi 00387 mm. in length.
4. Anatriene, rhabdome 0032 mm. in diameter,
cladi 0148 mm., chord 0i61 mm.,
sagitta 0,142 mm. in length.
II. Microscieres.

5. Sterraster, spherical, depressed, 0,09 by 0071 mm.
6. Somal
sphe raster, minute, centrum comparatively large, actines short, cylindrical, truncate,
OO06 mm. in diameter.
7. Subcortical spheraseer, centrum large, actines conical, almost
sharply pointed but rounded off at the ends, 0016 mm. in diameter.

8. C7ioanosornal
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oxyaster, actines conical, oxeate, minutely roughened or spined, very variable in number
and disposition, frequently reduced to one, with a second represented by a lateral terminal

tylote, which is inclined to the axis of the actine so as to render the spicule retort
shaped; diactinate forms also common, the two actines sometimes making an angle
of 600 with each other, with the outer margin well rounded about the angle, and the
inner margin angular, a single acine 0029 mm. in length.
Habitat.-East Africa; collection British Museum.
Remarks. -This

distinguished by the. characters of the
oxyaster, and the irregular repeated dichotomosis of the dichotrine.
species

is

choanosomal

Cydonium depresslLm (Bowerbank).
Geodia depre88a, Bowerbank, Proc. Zoo]. Soc. Loud., p. 5, p1. i. figs. 9-15, 1873.
Sponge.-Massive, sessile, surface even, minutely hispid; oscules congregated, re
sembling the pores; cortex 0,8 mm. in thickness, constituted chiefly of the sterrastral
layer; ectochrote very thin, traversed by cortical oxeas.
1. Sornal oxea, 3175 by 0,046 mm. (B.) to 428 by 006
Spicules.-I. Megascieres.
mm. (S.).
2. Cortical oxea.
3. Ortliotria,'ne, rhabdome 423 by 0054 mm., chord 0,5
mm. (B.), and 40 by 0O97 mm.
4. Anatriane, rhabdome 635 by 00127 mm. (B.),

or by 00258 (S.), cladi 013 mm. long, chord 0135 mm. (S.).
If. Microscieres.
5. Sterraster, spheroidal, 0,13 mm. (B.), 008 mm. (S.) in diameter.
6. Somal spheraster, 0006 mm. in diameter.
'. Choanosomal oxyaster, actines not
numerous, conical, 0032 mm. in diameter.
Colour.-Cream-white in the dried state.
Habitat.-Dardanelles.
Remarks.-The letter (B.) after a measurement signifies that it was taken from
Bowerbank's illustration, (S.) from type-slides in the British Museum.

The sponge is so similar to Geodia gigas, 0. Schmidt, that I believe the two species
will prove to be identical; but as I have only seen dried specimens of Geodia depres8a,
Bowerbank, I hesitate to suppress it.
Cydonium gigas (0. Schmidt).
(aleodia gig=, 0. Schmidt, Spong. Adriat. Meerea, p. 50, p1. iv. figs. 8, 9, 1862.

Sponge.-Spherical; surface finely hispid; oscules congregated; excurrent chones
Cortex 1 mm. thick; consisting of a
larger than the incurrent, but otherwise similar.
well-developed ectochrote O13 mm. thick, traversed by very numerous hispidatiiig oxeaa
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(No. 2) and occasional anatrines; a sterrastral layer 08 mm. thick; and an inner fibrous
layer 008 mm. thick.

1. Somal oxea, 3q57 by 045 mm.
Spicule.s.-I. Megascleres.
(N.) and 3"2 by 0O55
mm. (H.).
2. Cortical oxect, 045 by 0004 mm. (H.).
3. Orthot'ria3ne, rhabdome 338
4. Protriivne,
by 0042 mm. (N.) and 3q14 by 0067 mm., cladi 03G6 mm. long (H.).
rhabdome 0006 mm. in diameter, cladi 01 mm. in length
(N.), rhabdome 51 by 002 mm.,
cladi 0118 mm. in length (H.). 5. Anatriarne, rhabdome 00l94 mm. in diameter, cladi 01

mm., chord 013 mm. long (N.), rhabdome 66 by 00276 mm., cladi 0126 mm., chord
013 mm., sagitta 013 mm. long
(H.).
II. Microscieres.
6. Sterraster, spherical, 0077 mm. (N.), 0,067 mm.
(H.), in
diameter.
7. Soinal chiaster, actines short, cylindrical, truncate or
tylote, 0007 mm.
in diameter.
8. C?ioanosomal chiaster, actines slender, conical,
usually truncate, some
times roughened near the ends, 004 mm. in diameter.
Colour.-Yellowish-grey.
Habitat.-Adriatic.
Remarks.-The letter (N.) indicates that the measurements were taken from a
frag
ment of Geoclia gigas, presented to Dr. Norman
0.
Schmidt,
from
a
whole
by
(H.)
obtained
Professor
Haddon
from
the
specimen
by
The two
Zoological Station, Naples.
sets of measurements are fairly accordant.
Amongst the hispidating oxeas I observed some very slender anatrines with minute
cladomes, the chord not measuring above 0007 mm.
The appearance of these small
spicules, where we usually meet with the most completely developed forms, was so
unexpected that it naturally arrested attention and led to further investigation, which
was rewarded by finding that the small cortical oxeas sometimes bear cladi like those of
the anatrine, and in one instance a typical fusiform oxea,
only 0,394 by 0004 mm. in
size, was seen, bearing at its distal pointed end a true anatrine cladome, with a chord

The resemblance of these minute anatrines to the cladose tylo
only 0.004 mm. long.
Between the last
styles of Protelcia sollasi, Ridley and Dendy, is a very suggestive fact.
named sponge and Cydoniurn gigas there can
hardly be any close connection, and if we
cannot regard the cladose spicules of either as
directly descended from those of the other,
we are led to conclude that we have here a new and
striking case of homoplastic develop
The hispidating oxeas share with the other
ment.
spicules of the sponge a molecular
structure which is similarly plastic to the influence of tangential strains in the ectosome,
leading to a triradiate branching near the ends.
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Section 2. Dirabdosa.
Species possessing both cortical and somal oxeas, but only one form of trine, which
is neither an anatrine nor a protrine.
Csdonium gibberosum (Bowerbank).
Geodia gibberosa, Bowerbank, Proc. Zool. Soc. Lond., p. 7, p1 i. figs. 16-22, 1873.
Carter, Ann. and Mag. Nat. mat., ser. 5, vol. ix. p. 362, 1882.
if
)?
Carter considers that Geodia tumulosa, Bowerbank, which he obtained from Puerto
Cabello in the Caracas, is conspecific with Geoclia cariboa, Duch. and Mich., Geoclict
gibberosa, Lamarck, and Geodia tuberculosct, Bowerbank.
Cydonium inconspicuum (Bowerbank).
Pacitymatisma incon8picua, Bowerbank, Proc. ZooI. Soc. Loud., p. 326, pl. xxxi. figs. 1-6, 1873.
Sponge.-Massive, sessile; surface even, minutely hispidated; cortex 0556 mm. in
thickness, composed almost entirely of the sterrastral
Pores in sieves fringed with
layer.
marginal oxeas, overlying incurrent chones; oscules not distinguishable from the pores.
1. Somal oxea, 1.9 by OO29 mm.
2. Cortical oxea,
Spicules.-l. Megascleres.
039 mm. long (Bowerbank).
3. Orthotritene, rhabdome 20 by 0 *033 mm.
If. Microscieres.

4.

Sterraster, spherical, depressed; 0064 mm. in diameter.
5..
Somal spheraster, centrum small, actines cylindrical, short, truncate, 00065 mm. in
diameter. 6. C/ioanosomal oxyaster, centrum small, actions slender, about OO2O mm. in
diameter.

Colour.-Light fawn colour in the dried state.
19 mm.

Size, 75 mm. long by 31 mm. and

Habitat.-South Seas.
Cydonium nux, Selenka.
,Selletta nux, Selenka, Zeitschr. f. wise. Zool., Ed. xvii. p. 569, p1. xxxv. figs. 11-13, 1867.
Tethya nux, Ridley, Spong. "Alert," p. 472 (footnote), 1884.
Stelletta nux, Vosmaer, Bronn's Thierreich, Porifera, p. 319, 1887.
Sponge.-Spherical, surface covered with tubercles, spicules scarcely projecting beyond
it. Cortex thick.
Spicules.-I. Megascleres.
tra3ne.
II. Microecleres.

1. Strongyle, fusiform, 1,83 by 0,0387 mm.

2. Thcho

3. Sterraster, oval, 00774 by OO9 mm.
4. Spheraster, centruin
large, actines conical, smooth, oxeate, numerous; diameter 0,096 mm., of centrum 0,o516
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centrum well developed, actines cylindrical, tylote, varying from
about six to twelve in number, 0016 mm. in diameter.
mm.

5.

Chiaster,

Colour.-Externally brown, yellowish within.
Habitat.-Samoa Islands.
Remarks.-I owe a type-slide containing mounted spicules of this sponge to the
kindness of Dr. Perceval Wright, to whom it was presented by Selenka.
The spicules
evidently belong to a sponge closely related to Cydoniurn eosaster, Sollas, and
The spheraster is, however, much larger than in
Cydonium globostellferum (Carter).
either of these species, and the rhabdi are strongyles, not oxeas. The minute aster,
which I have termed a chiaster, should perhaps in strictness be termed a spheraster with
tylote actines.
Cydonium globostellferum. (Carter).
Geodia globo8telUfera, Carter, Ann. and Mag. Nat. Hist., ser. v. vol. vi. p. 134, p1. vi. fig. 38,
1880.
7 Geodia globostellifera, Ridley, Spong. "Alert," p. 480, pl. xliii. fig. 6, 1884.
Sponge.-Globular, free or attached; surface covered with attached detritus.
1. Sornal oxea, 239 by 0,021 mm. (C.), 30 by 0038
Spicules.-I. Megascieres.
mm. (R).
2. Cortical oxea, 016 by 0005 mm. (R., not mentioned by Carter).
3.
Orthotrine, rhabdome 171 by 0021 mm. (C.), by 007 mm. (R.) ; cladi, chord O5. mm.
4. Protrine, eladi 0112 mm. long (C.), 1 mm. (R.).
(C.), 058 mm (R.).
II. Microscieres.

5. Sterraster, 007 mm.

6.
(0.), 0,09 mm. (R), in diameter.
7. Somal chiaster, actines
Spheraster, 00211 mm. (C.), 0,028 mm. (R.), in diameter.
numerous, truncate, 00042 mm. (C.), 00063 mm. (R.), in diameter.
8. Choanosomal
chiaster, 0,034 mm. (C.), 0038 mm. (R.), in diameter.
Colour.-Violet-grey (C.), pale crimson in places (It.).
(R.), in. diameter.

Size, 19 mm. (0.), 80 mm.

Habitat.-Gulf of Manaar (0.); Port Darwin, north-east coast of Australia, near tide
marks, bottom, sand and rocks (R.).
Remarks.-The letters (0.) and (R) placed after the measurements indicate that they
are quoted from Carter and. Ridley respectively.
It will be seen that the two sets of
measurements correspond fairly well, and probably the two sponges
belong to the same
as
species,
Ridley supposes; there still remain two points for further examination before
this can be regarded as certain,-first the
apparent absence of cortical oxeas in Carter's
sponge, and next the small diameter of the orthotrine as compared with that in Ridley's
specimens.
The species is evidently very similar to Cydonium1 eosaster, in which, however,
dichotrines and not orthotrines are present.
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Section 3. Ditritenct.
Species without cortical oxeas, but with at least two forms of triene.
Cydonium arabicum, Carter.
Geodia (Cydoniurn) arabica, Carter, Ann. and Mag. Nat. Hist. ser. 4, vol. iv. p. 4, p1. 1. figs.
9-16,1869.
Sponge.-Globular, free or fixed; surface hispid.
1. Oxea, 285 by 0,0552 mm.
2. Orthotriiene, rhabdome
Spicules.-I. Megascleres.
388 by 0,0966 mm. 3. Protritene, rhabdome 5,83 by 00414 mm. 4. Anatri.vne, rhab

dome 514 by OO277 mm.
II. Microscleres.
5. Sterraster, ellipsoidal, 011 by 0096 by OO69 mm.
6. Spher
aster, with slender, cylindrical, truncate actines, 0,025 mm. in diameter.
7. Spheraster,
with conical actines, having rounded ends, 0 O46 mm. in diameter.
Size, 75 mm. in diameter.
Colour.-Grey externally, yellowish within.
Habitat.-South-east Arabia, north-east end of the island Masjie.
Cydonium (?) pergamentaceum (0. Schmidt).
Geodia pergamentacea, 0. Schmidt, Spong. Atlant. Gebiet., p. 69, 1870.
Sponge.-Parchment-like, hispid in places, cortex 025 mm. in thickness (0. Schmidt).
1. Oxea, 224 by 0038 mm.
2. Orthotrine, rhabdome
Spicules.-I. Mega.scleres.
16 by 0032 mm., chord 0533 mm.
3. Anatria3ne, rhabdome 178 by 0013 mm.,

chord 0088 mm.

II. Microscieres.

4. Sterraster, ellipsoidal, 0076 by 006 mm.

5. Other Asters ().

Habitat.-Portugal.
Remarks.-The measurements were obtained from a type-slide presented by Schmidt
to the British Museum.
Schmidt's description is just two lines in length.
Cydonium conchilegum (0. Schmidt).
Geodia conchilega, 0. Schmidt, Spong. Adriat. Meeres, p. 51, pL iv. fig. ii, 1862.
Sponge. -Irreularly tuberose; surface hispid in places, bearing attached fragments
of shells and stones; cortex 1,79 mm. in thickness, chiefly composed of the sterrastral
Pores in sieves overlying large incurrent chones; oscules not
layer, ectochrote very, thin.

distinguishable from the pores.
1. Oxea, 232 by 0032 mm.
2. Dichotrine, rhabdome
%icules.-Megascleres.
22 by 0032 mm.,
3. Anatr2a'
protocladi O052 mm., deuterocladli 0,135 mm. long.
rhabdome 393 by OO13 mm., cladi 0,064 mm.
long, chord 01 mm.
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Sterraster,

ellipsoidal, with three unequal axes, 009, 0116,
and 0142 mm. in length respectively.
5. Sornal spherctseer, minute, centrum
compara
actines
short,
truncate,
from
0 *004 to 0007 mm. in diameter.
tively large,
cylindrical,
6. Suboortical sp/lera.ster, ccntrum large, actines numerous,
cylindrical, minutely spined,
towards
the
ends,
O0276
mm.
in
diameter.
7. Choanosomal chiaster, centrum
especially
small, actines slender, cylindrical, tylote; 00236 mm. in diameter.
colour.-(?).

Habitat.-Zlarin, Adriatic.
Remarks.-The choanosome is crowded with foreign bodies, grains of sand, and the
like; and beneath the outer epithelium of the cortex the empty tests of Diatoms are
accumulated as if to serve a skeletal purpose.
The measurements given above were
obtained from a' part of one of Schmidt's types presented to me by Professor von
Graff.

Cydoniurn tuberosuin (0. Schmidt).
Geodia tubero8a, 0. Schmidt, Spong. Adriat. Meores, p. 50, p1. iv. fig. 10, 1862.
Sponge.-Irregularly tuberous; surface finely hispid, with projecting megascleres;
cortex 1,143 mm. in thickness, ectochrote very thin.
Pores in sieves overlying incurrent
chones.
1. Oxea, 393 by 005 mm.
2. Orthotrianze, rhabdome
Spicule&-I. Megascieres.
36 by 0075 mm., cladi 031 mm. long.
3. Anatria3ne, rhabdome 3,6 by 0023 mm.,
probably also longer, cladi 01 mm., chord 01 mm. long.
II. Microscieres.
4. Sterraster, spherical, depressed, 009 mm. in diameter. 5. Somal

6. Choanopycnaster, actines cylindrical with truncate ends, 0012 mm. in diameter.
somal oxyaster, actines conical, slender, roughened, variable in number, 0023 mm.
in

diameter.

002 mm.

7.

Subeortical spheraster, actines

conical, minutely

spined;

diameter

Colour.-Chalk-white in the dried state.
Habitat. -Ziarin, Adriatic.
Remarks.-The measurements were taken from a fragment of one of Schmidt's types
sent me by Professor von Graff.
Cyclonium normani, n. sp.
Sponge.-Large, ellipsoidal; surface thickly hirsute, owing to the projection of long
Chones covered by sieve-like roofs.
Oscules
spicules for about 25 mm. beyond it.
not distinguishable from the pores.

Cortex consisting chiefly of the sterrastral layer,
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without a distinct ectochrote, 1-6 mm. in thickness, growing out in one or two places
into low papillary or ridge-like processes.
1. Oxea, fusiform, sharply pointed, 61 mm. and over by
Spicules.-I. Megascleres.
2. Orthotr'ine, rhabdome conical, attenuating to a sharp point, 7-15
0064 mm.
by
011 mm., cladi 1 mm. long.
3. Protriame, rhabdome 11118 by 0O79 mm., cladome
terminal or subterminal, in the latter case the cladal origin is situated 0,28 from the end
of the ecactine, cladi 025 mm. in length. 4. Anatrieene, rhabdome 225 mm. and over
by

004 mm., cladome nearly terminal, cladal centre usually about 0 *008 mm. from the end
of the ecactine, which forms a slight rounded projection in the front curve of the cladome;
cladi 018 mm., chord 01 6 mm., sagitta 0, 15 mm. long, sometimes
20 mm. long.

the chord is wider,

II. Microscleres.

5. Sterraster, large, spherical, depressed, ends of the actines poly
gonal, 0 *004 mm., bearing five to six recurved spines at the edges, diameter 0 *32 mm.
6. Somal spheraster, a well-marked centrum and numerous conical,
sharply pointed,
or bacila.ry, strongylate actines; diameter 0O12 mm.
7. Choanosornal oxyaster, no
distinct centrum; actines long, conical, roughened or smooth,
sharply pointed; diameter
004 mm.
Colour.-Reddish-brown.

Size, 135 mm. by 122 mm. by 100 mm.

Habitat. -Vigten Island, Norway (Norman).

Section 4. Monotritena.
Species possessing but one form of oxea and but one form of trine.
Both species included in this section are
insufficiently characterised.

qydonium simplex (0. Schmidt).
(Jeodia impZex, 0. Schmidt, Spong. Atlant. Gebiet.,
p. 70, 1870.
Sponge.-" A fragment, differing only in the simplicity of the spicules from Geodia
(Cydonium) gigas" (0. Sch.).
1. Oxea, 25 by 0038 mm.
Spicules.-I. Megascieres.
2. Ort/totrüitne, rhabdome
P85 by 0032 mm., chord 0426 mm.
II.

Microseleres.

3.

diameter.

Sterraster, 007 mm.

in diameter.

4.

Aster, 0-02 mm. in

Habitat. - Greenland.
the
Remarks.-The measurements of spicules were obtained from a
type-slide in
British Museum.
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Cyclonium (? geodinum (0. Schmidt).
Sielletta geodina, 0. Schmidt, Spong. Algier., p. 20, p1. iv. fig. 5, 1868.
Sponge.-(?).

Cortex thin.

Spicules.-I. Megascleres.
long, clacli 0.34 mm. long.
II.

Microscieres.

3.

1. Oxea, 2155 by O022 mm.

Sterraster,

Choanosomal oya.ster, 0,056 mm.
mm. in diameter (0. S.).

2. Orthotrine, 1-42 mm.

4.
spherical, 0,041 mm. in diameter (0. S.).
in diameter (0. S.).
5. Somal spheraster, 0015

Habitat.-Algiers.
Remarks.-The measurements were obtained from a type-slide in the British Museum
The sponge
except those marked (0. S.), which are from Schmidt's descriptions.
evidently belongs to the Geodiiclie, but may possibly have to be placed in a new genus.

Genus Synop$, Vosmaer.
Section Pantceosa.
Synops m.acandrewii (Bowerbank).
Geodia rnacandrewii, Bowerbank, Proc. ZooL Soc. Lond., p. 196, pL x., 1872.
Sponge.-Massive, sessile; surface even; hispidated or hirsute with soma1 and
cortical oxeas, dichotrines and protrines; cortex, 3 *26 mm. in thickness,
chiefly con
stituted of the sterrastral layer; ectochrote and inner fibrous
layer both very thin.
from
005
Pores,
to 0238 mm. in diameter, in sieves overlying incurrent chones, 0636
mm. in diameter; oscules small, 0556 mm. in diameter, surrounded
by a membranous
margin, fringed with cortical oxeas, leading into small excurrent chones.
1. Somal oxea.
2. Cortical oxea, 035 mm. long.
Spicules.-I. Megaacleres.
Dichotrimie, rhabdome 73 by 011 mm., protocladi 0,5 mm., deuterocladli 0,32 mm.

3.

long.
Cladome depressed or cyathiform.
4. Protriine, rhabdome fusiform, long, 00377 mm.
in diameter; cladome subterminal, cladal centre situated 0175 mm. from its oxeate
distal termination, which sometimes bears a second cladome;

clad

01675 mm. long.
5. Anatriane, rhabdome 892 mm. and over in
length; cladi 018 mm., chord 01675
mm. long.
II. Microscieres.
6. Sterraster,
7,
depressed, spherical, O27 mm. in diameter.
Somal spheraster, 0'0065 mm. in diameter.
8. C7wanosomal sphera$ter, with a com
paratively large centrum and long conical actines, 0,025 mm. in diameter.
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Colour.-A deep cream-yellow.

Size, 263 mm. long by 225 mm. wide by 137 mm.

high.
Habitat.-Vigten Island, Norway;
tion).

depth, 100 fathoms (Rev. Dr. Norman's collec

Section Monotria?na.
Synops (?) media, Bowerbank.
Geodia media, Bowerbank, Proc. Zool. Soc. Loud., p. 13, pl. ii. figs. 24-29, 1873.
Sponge.-Massive, sessile; oscules comparatively large; cortex 056 mm. in thick
ness, composed chiefly of sterrasters; ectochrote thin, containing minute asters (No. 5).
1. Oxea, 1.51 by 0,032 mm.
2. Plagiotriirnie, rhabdome
Spicules.-I. Megascleres.
1'12 by 045 mm., cladi 0254 mm. long, chord 032 mm.
II. Microscieres.
3. Sterraster, ellipsoidal, 011 by 0 P088 mm.
4. Somal spheraster,
minute, with truncated cylindrical actines, 0006 mm. in diameter.
5. Ghoanosomal
oxyaster, 0,026 mm. in diameter.
Colour.-Pale buff-yellow in the dried state.
Habitat.-Mexico.

Size, about 20 by 30 mm.

Remarks.-The presence of large, simple, congregated oscules distinct from the pores
leads us to assign this species to Synops.
The measurements of the spicules were made
from type-slides in the British Museum.
Synops pyriformis, Vosmaer.
Synop8 pyriformis, Vosmaer, Spong. "Wilem Barents," p. 20, pl. iii. figs. 52-63; pl. iv.
figs. 119, 154, 1882.
Sponge.-Pyriform, small roots proceeding from the base; oscules confined to a de
pression on the summit; surface strongly hispid by the projection of the radial oxeas.
Cortex 1,25 to 1.5 mm. thick, cctochrote reduced to a single layer of subepithelial
spherasters.

1. Oxea, fusiform, often becoming strongylate, 66 by
Spicules.-L Megascieres.
0O8 mm.
2. Orthotritene, 5,4 by 009 mm., chord 143 mm.
II. Microscieres.
3. Sterraster, ellipsoidal, about 013 by 010 mm.
4. Somal spher
aster, with a well-developed centrum produced into numerous conical, sharply pointed
aetines, 0,016 mm. in diameter.
mm. in diameter.

5. C7ioanosomal oxyaster, actines stout, conical; oo7

Colour.-Pale ochreous to faintly pink.
maximum diameter.

Size, 120 mm. in height by 100 mm. in

Habitat.-Lat. 710 12'N., long. 20° 30'E.; near Hainmerfest; depth, 135 fathoms.
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Remarks.-This is a very distinct species of Synops, characterised by more than
As in all other species of the genus anatrines are absent,
usually large megascieres.
or if present so remarkably rare that they may be disregarded.
I saw one or two

cladal ends of these spicules in the choanosome, they were evidently foreign to the
sponge and had been incorporated; possibly the presence of those mentioned by Vosmaer

is to be similarly explained.
The chamber system, of which Vosmaer professed to be
unable to make out all the details, is precisely similar in all respects to that of other
members of the genus; this and the dimensions of the spicules I was able to ascertain by
examination of a fine specimen which I owe to the kindness of its describer.

Genus Isops, Sollas.
Section Ditri.tena.
Isops phlegrai, Sollas.
Isop8p1zlegri, Sollas, Ann. and Mag. Nat. Hist., ser. 5, vol. v. p. 396, p1. xvii.
Sponge.-More or less spherical; surface hispidated by projecting megascieres.
Cortex about 064 mm. in thickness,
consisting chiefly of the sterrastra.l layer, both the

inner fibrous layer and the ectochrote being very thin, the latter
containing a layer of
somal spherasters.
Oscules and pores similar, small.
1. Oxea, 6 by 0063 mm. 2. Plagiotrine, rhabdom
Spicules.-I. Megascleres.
4 by 0 425 mm., cladi 0-6 mm. in
3. Pro
length; sometimes becoming dichocladose.
trivne, rhabdome long, 0-02 mm. in diameter.
4. Anatrivne, rhabdome similar.
II. Microscieres.
5. Sterraster, ellipsoidal, 009 mm. in diameter.
6. Sornal splieraster, centrum comparatively small, actines conical, oxeate numerous, diameter 0 "012 mm.
7. Choanosomal spheraster, centrum comparatively small1 actines
long, conical, oxeate,
somewhat numerous, from 002 to 007 mm. 'in diameter.
Colour.-Faint grey.
Size, 25 mm.
Habitat.-Kors Fjord, Norway (Norman);
depth, 180 fathoms.
Isops phlegrwi, Sollas (9).

"

Isop8 paltida, Vosmaer, torn. cit., p. 16, p1. i. figs. 9, 15; pl. ii. figs. 22-26, 29-38; p1. iv.
fig. 117, 1882.
Sponge.-Effipsoidal or pyriform, the basal part bears small papillary processes (traces
of roots, Vosmaer).
Spicules.-I. Megascieres.
tüne.
5. Anatriame.

1.

Oxea.

2. Tylotoxea.

3.

Orthotrine.

4. Dicho
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II. Microscieres.

6. Ste'raster.

7. Oxyaster, rays minutely spined.

8. Spheraster.

Colour.-Faint yellow.
Habitat.-Lat. 710 12' N., long. 200 31' E.; near Hammerfest; depth, 135 fathoms.
Isops phlegrwi, Sollas (?).
Isop8 8phroides, Vosmaer, Spong. "Willem Barents," p. 13, p1. i. figs. 10, 11, pl. ii. figs. 27,
28, 39-49;pL iv. fig. 116, 1882.
Sponge.-Spherical; surface hispid; cortex thick.
Spicules.-I. Megascieres. 1. Oxea. 2. Dichotrine and Orthotriiene.
II. Microscieres.
4. Sterraster.
5. Oxyaster.
6. Spheraster.
Colour.-Pale yellowish tint.

3. Anatrüene.

Habitat.-Lat. 71° 12' N., long. 20° 30 E..; near Hammerfest;
depth, 135 fathoms.

Isops globa (0. Schmidt).
Geodia giobus, 0. Schmidt, Spong. Atlant. Gebiet., p. 69, 1870.
I8op8 globa, Vosmaer, Spong. "Wileni Barents," p. 18, 1882.
Sponge,-Spherical; up to 15 mm. in diameter.

Cortex 0.3 to 1 mm. in thickness.

1. Oxea, 4,1 by 0038 mm.
Spicules.-I. Megascieres.
2. Dichotril8ne, protoclacli
0,178 mm., deuterocladli 035 mm. long.
3. AnatriEene, chord 0142 mm.
II. Microscieres.
4. Sterraster, 0,082 mm. in diameter.
5. Aster, 0057 in
diameter.
Habitat.-Portugal.
Remarks.-Schmidt's description is inadequate.
The measurements of spicules were
obtained from a type-slide in the British Museum.
Schmidt makes mention of the
presence of tylostyles with long tylotes; these are probably foreign to the sponge.

Section Monotrina.
hops (?) apiar'ium, 0. Schmidt.
Caminus apiarium, 0. Schmidt, Spong. Atlaut Gebiet., p. 71, p1. vi. fig. 14, 1870.
Oscules eight to ten in number,
&ponge.-Cylindrical, rounded above, beehive-like.
each situated on the summit of a little papilla-like elevation.
Cortex 1 mm. in thickness,
chiefly composed of the sterrastral layer.
2.
1. Strori1gyle, cylindrical, 1-42 by 0316 mm.
Spicules.-I. Megasclerea.
Triajne.g (?).
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3.

Sterraster, spherical, 0213' mm. in diameter.
with few remarkably slender actines.
Colour.-(?)Habitat.-Florida;

4.

Oxyaster,

depth, 153 fathoms.

Remarks.-The description has been chiefly taken from Schmidt's account.
The
measurements of spicules are from a type-slide in the British Museum.
Schmidt makes
no mention of trines, but that is no reason for inferring they are not present.
The
sponge may represent a new genus, but it can hardly be assigned to Caminus.

Isops imperfectct (Bowerbank).
Qeodia imperfecta, Bowerbank, Proc. Zool. Soc. Lond., p. 299, p1. xivi. figs. 6-13, 1874.
Sponge.-Massive, tuberous, sessile; surface smooth; oscules scattered, small, circular.
Ectochrote characterised by peculiar spherasters (No. 4).
Cortex 1.43 mm. in thickness.
1. Oxea, fusiform, bluntly pointed, often strongylate;
Spicules.-I. Megascleres.
P75 by 0039 mm.
2.
two or one in number.

Ortliotrieene, cladi usually strongylate,

frequently reduced to

II. Microscieres.

3. Sterraster, ellipsoidal, depressed, or more or less cylindrical, with
rounded ends, 0'll by 0,08 mm.
4. Ectochrotal spheraster, centrum well developed,
actines short, cylindrical, divided into numerous spines at the ends; 0'012 to OO19 mm.
5. Sornal .spheraster, centrum small; actines slender, cylindrical, truncate,
proceeding from the centrum abruptly; 0'021 mm. in diameter.
Colour.-Cream-white in the dry state.
Size, the largest of four specimens, 50 mm.
in diameter.

long by 35 mm. broad.
Habitat.-South Sea; growing on Oculina rosea, obtained from a dealer.

Isops dysoni (Bowerbank).
Qeodia dy8oni, Bowerbank, Proc. Zool. Soc. Loud., p. 14, p1. iii. figs. 1-5, 1873.
Surface smooth, uneven; cortex about 1 mm. in
Sponge.-Massive, sessile(?).
thickness, chiefly composed of the sterrastral layer.
2. Orthotrine, rhabdome
1. Oxea, P75 by O'026 mm.
Spicules.-I. Megascleres.
P6 by 0032 mm., cladi 035 mm. in length.
4.
II. Megascieres.
3. Sterraster, spherical, depressed, 0'095 mm. in diameter.
5. Choanosomal chiaster, actines slender, cylindrical, truncate;
Somal aster(?).
0024 mm. in diameter.
Colour.-Cream-white in the dried state.
Habitat. -Honduras.

Size, 75 mm. by 40 mm. (Bowerbank).

270

THE VOYAGE OF H.M.S.

CHALLENGER.

Remarks.-The measurements were obtained from type-slides in the British Museum.
The specimen is much worn.

Isops (?) parasitica (Bowerbank).
Geodiapartu.iUca, Bowerbank, Proc. Zool. Soc. Lond., p. 328, p1. xxxi. figs. 12-15, 1873.
Sponge.-Sessile, coating; surface even or slightly nodose, smooth.
1. Oxea, 1-6 by 0032 mm. (S.) to 1 *85 by 0045 mm.
Spicules.-I. Megascieres.
2. Orthotriwne, rhabdome 1-22 mm. long, clacli 031 mm. long (B.).
(B.).
II. Microscieres.

3. Sterraster, OO8 mm.

(S.) and OO75 mm. in diameter (B.).
conical, numerous; centrum 0,0105 mm. in

4. Spherater, centrum large, actines
diameter; total diameter 00169 mm. (B.).
5. Orthoctragma, OO8 mm. long (S.).
Size, 61 mm. in thickness.
Colour.-Light cream-yellow in the dried state.
Habitat.-Unknown.

Remarks.-This species is founded on a fragment of a sponge, too incomplete for
The letter (B.) after the measurements of spicules indicates that
generic identification.

they were obtained from Bowerbank's description or figures, (S.) from measurements
made by me on the type-slide in the British Museum.

Isops inequalis (Bowerbank).
Qeodia inequalis, Bowerbank, Proc. Zool. Soc. Lond., p. 12, pL ii. figs. 18-23, 1873.
Sponge.-Irregularly massive, sessile.
Spicules.-I. Megascieres. 1. Strongyle, 1,837 mm. long.
197 mm. long, cladi O127 mm. long.
II. Microseleres.

2. Orthotrine, rhabdome

3. Sterraster, oval.

4. Somal (?) chiaster, actines short, cylindri
cal, truncate, OOO27 to OOO56 mm. in diameter.
5. Subcortical (?) pheraster, actines
conical, oxeate, numerous, 0 *032 mm. in diameter.
large, conical, 0,03 to OO38 mm. in diameter.
Colour.-Cream-white in its dried state.
base and 19 mm. at the summit.

6.

Choctnosomal (?) oxyaster, actines

Size, 45 mm. in height by 35 mm. at the

Habitat.-Unknown.
Remarks.-All the measurements given above were obtained from Bowerbank's figures
and description.
The single specimen which Bowerbank had under description is SO
much worn that it is impossible to be sure of its generic position.
Circular holes are
scattered all over the surface, and it is on the presumption that these were not covered
with sieve-pores that the
sponge has been assigned to Isops.
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hops contorta (Bowerbank).
Pachyrnatisma contorta, Bowerbank, Proc. ZooL Soc. Loud., p. 327, pL xxxi. figs. 7-11, 1873.
Sponge.-Branching; branches irregular, short, stout, anastomosing; surface undu
lating; oscules small, scattered; cortex 1-2 mm. thick.

1. Oxea, 1 *838 by OO35 mm., sometimes passing into
Spicules.-I. Megascieres.
a strongyloxea.
2. Orthotrine, rare and variable in dimensions.

3. Sterraster, obtusely oval, depressed, 0,16 mm. in diameter.
5. Choanosomal oxyaster, 0,032 mm.
Somal spheraster, 001 mm. in diameter.
diameter.
II. Microscieres.

4.

in

Colour.-Light brown in the dried state.
Habitat.-Fiji Islands.
Remarks.-Measurements were taken from a type-slide in the British Museum.
characteristic microstrongyles of Pachymatisma are absent in this species.

The

Family II. PLACOSPONGIDA (Gray).
Sterrastrosa not possessing trine spicules; the only megascieres are .tylostyles.
The
sterrastral layer of the cortex is subdivided into irregular or polygonal plates, which are
connected together by fibrous tissue.

Genus 1. Placospongia, Gray.
Placospongia melobesioides, Gray.
Piacopongia nzelobesioide8, Gray, Proc. Zool. Soc. Loud., pp. 127-129, woodcut, figs. 1-4, 1867.
Carter, Ann. and Mag. Nat. Hist., ser. 5, vol. vi. pp. 53-55, 1880;
vol. ix. p. 357, p1. xii. fig. 33, 1882.
0. Sch., Spong. Atjant. Gebiet., p. 72, pLvi. figs. 15-17, 1870.
Sponge.-Branching; branches angular, axis occupied by a dense accumulation of
sterrasters.
Surface even, smooth.
Oscules (?).
1. Tylostyle, actine cylindro-conic, strongylate, 1*03 by
Spicules. -I. Megasciere.
0,014 mm., tylus 0-0178 mm. in diameter.
II. Microscieres.

2. Sterraster, ellipsoidal, O071
by OO58 mm. to OO67 by 0063
mm.
3. Spheraster, centrum large, forming the
greater part of the spicule, ends of the
actines forming short tent-like spines upon it, O0 129 mm in diameter.
4. Micro
strongyle, cylindrical, entirely opined; spines short, of unequal lengths, cylindrical,
rounded at the ends, 024 by 0,008 mm.5. Spherules, minute, 0,0012 mm. in diameter.
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Colour.-Purplish-red, or white.
Habitat.-Borneo (Gray); Gulf of Manaar (Carter).
to this species, from
sponges, which he refers
the British Museum;
Florida, on coral reefs, at 30 to 60 fathoms.
Type-slides are in
these and the general structure of the sponge, as figured by Schmidt, show that if not
Remarks.-O.

Schmidt

describes

identical, it is a very closely allied form; still I could not find the minute spherules
so characteristic of the species, and it is possible that Schmidt's sponge should be referred
to the new species, Plctcospongia interinedia (vide p. 273).
Carter's illustrations of the spicules of Placospongia rnelobesioides do not appear to

be taken from new material, but from Gray's sponge; amongst them, however, is one of
a small spiraster which I have not been able to find.

Flacopongia carinata (Bowerbank) (P1. XL. fig. 7).
Geodia carinata, Bowerbank, sp. MS., Phil. Trans. Roy. Soc., pp. 308, 314, p1. xxvi. fig. 10;
p1. xxv. fig. 19, 1858.
Bowerbank, Mon. Brit. Spong., vol i. p. 254, p1 x. fig. 163, 1864.
Bowerbank, Proc. Zoo!. Soc. Lond., p. 298, p1. xlvi. figs. 1-5, 1874.
,,

Bowerbank, Proc. ZooL Soc. Lond., p. 295, 1875.
carinata,
Placospongia
Ridley, Spong. "Alert," p. 481, 1884.

Sponge.-Sessile, coating stems of Gorgonia or Fuci (Bowerbank), or massive
branched.
Surface smooth, with numerous longitudinal carin.
Oscules simple, few,
Cortex 056 mm. in thickness, consisting chiefly of the sterrastral layer;
dispersed.

beneath the external epithelium a layer of microstrongyles.
The cortex is divided into
plate-like pieces, having the edges bevelled on the inside, separated by longitudinal
grooves, and united by transverse muscular masses, which are attached to the bevelled
The pores are probably situated in the grooves, and lead into canals which run
The wails of the canals are
radially through the muscular bands into the choanosome.
lined by longitudinally disposed microstrongyles.
edges.

In the centre of the choanosome is a dense sterrastral axis, and numerous sterrasters

are

also

scattered through the tissues between the axis and the cortex.
The tylo
styles are arranged side by side, with the strongylate ends diverted outwards in
dense spicular bundles, which radiate from the sterrastral axis and towards the bevelled
Some of the spicules
margins of the cortical plates and the sides of the poral grooves.
of these bundles traverse the muscular bands, and
the poral
project on each side of
grooves.

Large spirasters (No. 3) occur within the choanosome, chiefly in the muscular tissu.e.
1. Tylostyle, actine cylindroconic, usually stroiigy.t8,
Spzcules.-L Megasclere.
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tylus spherical or ellipsoidal,

mm.;

2. Sterraster,

3.
ellipsoidal or reniform, 0*097 by 0,0774 mm.
C?ioanosornal spiraster, centrum elongate, more or less cylindrical; actines not numerous,
usually from six to eight, more or less conical, bent, subdivided near the end into simple
or bifid cladi; arranged spirally, but sometimes collected into a whorl at each end of the
centrum, 0039 mm. in length.
4. Microstrongyle, straight, cylindrical, entirely spined,
5. Somal
spines usually short, rounded at the ends; 00258 by 0,0064 to 0,008 mm.
microstrongyle, minute,
0019 by OOO39 mm.

cylindrical,

sinuous,

smooth

or

sparsely spined,

0019

by

Colours.-Light fawn-yellow (dried); light chocolate-brown (in spirits).
Habitat.-South Seas (Bowerbank); Straits of Malacca
Prince of Wales
(Bowerbank).
Channel, Torres Strait; depth, 7 fathoms; bottom, sand.
(Ridley, "Alert ").
Placospongia intermedia, n. sp.
Sponge.-Small, incrusting (grown upon a Verinetus); surface raised where the cortical
plates meet, into square ridges, giving it a low, "cloisonné" appearance.
Oscules and

pores ().

1. Tylostyle, 047 by 0,008 mm.
Spicules.-I. Megasciere.
II. Microscleres.
2. Sterraster, ellipsoidal 00645 by 0058 mm.

3. Spheraster,
a spherical centrum covered with small tent-like
4.
spines, 0-02 mm. in diameter.
Microstrongyle, cylindrical, straight or sinuous, smooth or spined, from about 0,0118 to
0,0157 mm. in length, very variable in thickness, on an average about 00035 mm. or
less.

When spined this spicule becomes a spiraster.
Colour.-Chocolate-brown.

Habitat.-Punta Arenas; Central America; (?) Florida, Gulf of Mexico
(0. Schmidt).
Remarks.-This species is distinguished from Placospongia carinata
by the presence
of the spheraster, and by the absence of the remarkable choanosornal
spiraster which
characterises the latter species.
It differs from Placospongia melobesioides by the
absence of spherulcs and the presence of the minute
microstrongyles which replace them.
The spicules included under the designation
microstrongyles present a remarkable
mixture of forms, including spirasters, spirulas,
spherules, and microstrongyles in the
restricted sense.
A few spirasters of different character to the rest are also
present, they
are distinguished by a short thick spire and large conical spines.
The spheraster is traceable down to a minute
sphere, 00039 mm. in diameter, with a
roughened surface; as it is never clearly actinate, it is possible that it should be regarded
as a spined sphere, rather than a spheraster.
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The specimen on which the species is founded is in the British Museum collection. It
much resembles in general appearance the specimen figured by Schmidt,' and, as already
suggested, it is possible that Schmidt's sponge is identical with Placospongia intermedia.

Incerte8 sedis.
Antares,2 n. gen.
Sterrastrosa in which the megascleres are oxeas and tylotes, the microsciere a disci
form sterraster.
Antares euastrum (0. Schmidt).
Stellettin.opsis eua8Wum, 0. Schmidt, Spong. Meerb. v. Mexico, p. 76, 1880.
Sponge.-" A fragment of a white branch 20 mm. long, of the thickness of a quill."
1. Oxea, fusiform.
2. Tylote.
Spicules.-I. Megascleres.
II. Microscieres.
3. Stenaster, disciform.
Other asters absent.
Habitat.-Grenada, West Indies; depth, 170 fathoms.
Remarks.-As I have not seen this sponge I can
only give Schmidt's description;
imperfect as this is, it is sufficient, if correct, to show that the sponge is not a StelSince the sterraster is disciform, and the cortex does not
lettinopsis.
appear to be subdivided into plates, it is probably more nearly related to
Erylus than to Placospongia;
further it is possible that trines and asters are
present, but that Schmidt overlooked
them, and in this case its alliance with Erylus would be
In any case the
very close.
association of a tylote with a sterraster seems to involve the creation of a new
genus.

Suborder III. MIOROSCLEROPHORA.
Choristida in which megascleres are absent; the characteristic microseleres are either
tetractinose asters, candelabra, or minute trines.

Family III. TEROMBIDA.
Microscierosa with trichotrines, and sometimes a peculiar form of amphiaster.
The
ectosome is thin and not sharply defined from the choanosome.
The mesoderm is a
dense collenchyma,
containing numerous large granular cells in addition to collenCYtCS.
The canal system is diplodal.
1 P1. vi.
fig. 15, Spong. Atlant. Gebict., Pkworpoizgia melobesioides, 0. Schmidt.
Antare8, the name of a star.
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Genus 1. Thrombus,' n. gen.
With the characters of the family.
Thrombus cliallengeri, Sollas (P1. VIII. figs. 24-39).
Thrombus challengeri, Sollas, Prelim. Account, Sci. Proc. Roy. DubL Soc., vol. v. p. 179, 1886.
7 Corticium kittoni, Carter, Ann. and Mag. Nat. list., ser. 4, vol. xiv. p. 24, 1874.
Sponge (P1. VIII. fig. 24).-An amorphous fleshy mass, incrusting a species of
Rhizochalina, and containing, embedded in its substance, numerous little spiral shells.
Oscules and pores not seen.
Surface irregular, the embedded shells everywhere pro
truding from it, smooth between the shells; viewed with a lens finely granulated by
the projection of the cladi of the underlying trichotrines.

Spicules.-The only spicules present are triarnes, of which there are several varieties,
all modifications of one prevailing form.
1. Piagiotrine (P1. VIII. figs. 25, 26), rhabdome straight, almost cylindrical,
esactine tapering but slightly to a strongylate termination; ecactine dividing into three
simple cladi, which are strongylate and but slightly tapering, curved somewhat sigmately,
and directed at first more forwards than outwards, and finally more outwards than

The spicule is minutely spined all over, except near the origin of the actines
and clacli; the spines are erect, conical, sharply pointed, and spreading at the base
Rhabdome 01 by OO118 mm., claci 0055 by 0O118 mm.; one or two cladi
tent-like.
forwards.

of this spicule are occasionally absent (P1. VIII. fig. 29).
2. Dichotrivne (P1. VIII. figs. 27, 28), one, two, or all three cladi may bifurcate;
the thchotria3nes are usually smaller than the plagiotrines.
Rhabdome 0-075 by
0,0118 mm., protocladi 00197, deuterocladi 00158 mm. long.
3. Trichotriiene (PL VIII. fig. 30), one, two, or all three clacli may be trifurcate, the
When only one or
middle deuterocladus continuing the direction of the protocladus.
two of the cladi are trifurcate, the remainder may be either simple or bifurcate, or one
Sometimes one or two cladi are suppressed (P1. VIII.
simple and the other bifurcate.
Rhabdome 0055 mm. in length, the proto- and middle deuterocladus together
fig. 31).
00355 mm. in length, the deuterocladi 0O158 mm.
The spicules are scattered isolately and without order in the choanosome; in the
ectosome, however, they are directed with the rhabdomo pointing away from the surface
The cladome is thus,
at right angles to it, and the cladi extending tangentially beneath it.
as is the case with all true trines, distally situated with respect to the actinal centre.

Frequently the cladome may be seen projecting beyond the outer surface of the sponge,
as though the spicule were in process of being extruded.
Colour.-A somewhat dark slate-grey.
'Se6#oc, d, a lump or clot.

276

THE VOYAGE OF H.M.S. CHALLENGER.

Habitat.-Station 177, August 18, 1874; lat. 16° 45' S., long. 168° 7' W.; off Api,
New Hebrides; depth, 130 fathoms; bottom, volcanic mud.
Dredged.
Rernarks.-Carter has described some isolated spicules, found in a sandy deposit near
Colon, Panama, that in form and ornamentation are almost precisely similar to the

In Carter's
p1agiotrine (No. 1) of this sponge.
They differ, however, in dimensions.
spicules the rhabdome measures O152 by 0028 mm., thus being half as long again as
the longest spicule in Thrombus challengeri, and more than twice as thick.
As the
spicules Carter described were not found in connection with the living sponge, we do not
know what other forms might have been associated with them, and the only positive
information we have as to existing differences is as regards the relative dimensions; but

this appears to me sufficient to justify our assigning to Thrombus challengeri a
separate
name.
The
occurrence
of
such
allied
specific
evidently closely
species at such distant
localities as Api and Panama is, however, a point of some interest.
Pores and Oscules.-Although I have sliced off the superficial layer of the
sponge in
several places, and made numerous transverse sections, I have not been able to discover

The excurrent and incurrent canals, and their con
any trace of either pores or oscules.
nection with the flagellated chambers, have however been clearly observed
(P1. VIII.
The middle layer of the sponge chiefly consists of a
figs. 36, 39).
peculiar form of

The granular cells are
collenchyma, embedding granular cells (P1. VIII. figs. 35-38).
round or oval in outline, about 0016 to 0,02 mm. in diameter, sharply defined, but

without a differentiated cell-wall, finely and evenly granular
throughout, and staining,
but not very deeply, with hmatoxylin.
The nucleus and nucleolus are not easily found,

but

may occasionally be seen, the former as a spherical vesicle about O005 mm. in
diameter, and the latter as a small deeply stained spherule within it.
These cells he in
cavities of the collenchymatous matrix, which they
completely fill, the line of demarca
tion between the cell and the matrix being a sharply defined one.
The matrix of the
collenchyma presents itself as a homogeneous transparent substance, which stains with

hamatoxylin; scattered through it are deeply stained round or oval bodies, about
0,003 mm. in diameter, which are the nuclei of the collencytes; associated with them is
a small quantity of protoplasm, which is produced into the usual branching processes, or
extended only in two directions, rendering the collencyte fusiform.
The dark nuclei,
like little black commas, and the round, more lightly stained, granular cells, immersed
in the structureless collenchymatous matrix, contribute to produce a very striking and

characteristic appearance.
The relative abundance of granular cells and collenchyma varies greatly; in some parts
the cells are closely collected together, the collenchyma being reduced to the thinnest
partitions between them; in others the granular cells are fewer, and are separated by
The granular cells
intervening collenchyma more than their own diameter in width.
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appear to undergo but little change, while the collenchyma is subject to considerable
modification; in some places, sometimes near the exterior surface, sometimes in the neigh

bourhood of the water-canals, the vesicles which contain the granular cells become enlarged
at the expense of the intervening collenchyma, which is reduced to forming the thin
film-like walls of irregular cavernous spaces; the matrix then ceases to stain with
hiematoxylin, and the collencytes, which do not lose this property, become all the more
visible.
The granule cells remain within the enlarged vesicles unchanged, appearing now
dark on the light ground of the field of the microscope, but little interfered with by the
remaining collenchyma; while in the case first described they appeared as lighter bodies
on the darker ground of collenchyma.
Next to the epithelium of the water-canals the
granular cells are frequently arranged in a single close layer forming an investing wall
(P1. VIII. fig. 36).
This peculiar form

of collenchyma is similar

to

that

met with in

Pachastrella

abyssi and in so many species of Lithistids.
The ectosome, 0,4 mm. in thickness, differs from the
absence

choanosome chiefly in the
details (P1. VIII. fig. 35).
The

of flagellated chambers, partly in minor
collencytes are frequently modified into elongated fusiform cells not more than OO2 to
004 mm. long; running parallel to the surface, sometimes in great numbers, they give
to the ectosome a fibrous appearance.
A few of such fusiform cells may be directed
at right angles to the surface, their distal ends terminating against the outer epithelium.
The finely granular cells are as a rule rarer in the ectosome than elsewhere.

The epithelium of the water-canals is rendered very evident by the deep stain taken
by the nuclei of its component cells (P1. VIII. fig. 36); by the presence of these little
almost black dots the epithelium can be traced throughout the canals right up to the
The flagellated
flagellated chambers, where it becomes replaced by the usual choanocytes.
chambers vary from about 002 mm. in diameter to OO2 by OO275 mm.; the incurrent
canal passes into them by a prosodus, and they communicate with the excurrent canal by

a long aphodus; both prosodus and aphodus are frequently obliterated so far as their
cavity is concerned, but they can still he easily traced by the line of apposed epithelial
nuclei where their walls are in contact.
In the young state the spicules are smooth (P1. VIII. figs. 32-34) and not spined,
with very slender cladi and rhabdome, the former curved usually more or less sigmately;
the deuterocladi of the clicho- and tricho-cladose forms are relatively much shorter in the
They are then suggestively
young state than subsequently (P1. VIII. figs. 33, 34).

In
similar to the trilophose candelabra of Placina trilopha, F. E. Schulze (p. 279).
one or two instances a young spicule was observed within a scieroblast (P1. VIII. fig. 38);
the adult spicule has not been observed in connection with a scieroblast, but nuclei similar

to those of the collencytes are sometimes to be met with, forming a series down its
sides (P1. VIII. fig. 37).
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SUPPLEMENTARY ACCOUNT OF SPECIES OF MICROSCLEROPHORA NOT IN THE CHALLENGER
COLLECTION.

Family I. P L A c I N I D

, F. K Schulze.

Microscierophora with tetractinose, triactinose, and diactinose asters, and sometimes
mono-, di-, or tri-lophose candelabra.
The canal-system is either eurypylous or aphodal;
the mesoderm chiefly collenchyinatous.
The sponge is. divided into a hypomere and
spongomere.
Genus 1. Flacina, F. E. Schuize.
Sponge.-Thin, flat, incrusting the under sides of stones or other foreign bodies.
From the free surface one or more oscular tubes project.
Canal-system eurypylous,
mesoderm scanty, entirely collenchymatous.
The spicules are tetractinose, triactinose,
and diactinose asters and candelabra.

Placina 'inonolop/la, F. E. Schuize.
Plaidna monolopha, F. E. Schuize, Zeitschr. f. wiss. Zook, Bd. xxxiv. pp. 407, 448, pl. xx.
figs. 1-7; p1. xxii. figs. 22-29,1880.
Sponge.-Thin, flat, incrusting, margin irregularly rounded, or lobate, lobes some
times anastomosing; raised into a smooth wall by a continuation
upwards of the hypo
mere, one or more oscular tubes proceed from the margin.
Surface minutely mammillated.
Pores split-like openings in the intervals between the mammill.
All the pinnacocytes bear flagella.
Hermaphrodite.
Spicules.-I. Asters, tetractinose (microcalthrops), triactinose

Hypomere simple.

(microtriocis), and
diactinose (microxea); actines straight or curved, of the asters 0025 to 003 mm. long,
of the microxeas, from OO35 to 0045 mm. in total length.
2. Candelabra, nionolophose,
the three simple actines usually curved, simply or
sigmately.
Colour.-Pure white, or faint rose colour; size, small, 1 to 3 mm. in thickness.
Habitat.-Trieste, Lesina and Naples; from 1 to 2 fathoms.
Placina clilopha, F. E. Schuize.

Pla/dna dilopha, F. E. Schuize, Zeitscbr. f. wiss. ZooL, Bd. xxxiv. pp. 422, 448, pl. XX.
figs. 8-11, 18; p1. xxii. fig. 30, 1880.

Oscular tube
Sponge.-Irregular, round, incrusting plates, without a marginal wall.
not marginal.
Pores simple round openings of different sizes.
Hypomere simple;
ectosome thin.
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2. Candelabra, dioSpicules. -1. Asters, similar to those of Placina monolopha.
phose, the lophose actines directed obliquely towards the outer surface.
Colour.-White, glistening.
habitat .-Trieste.

Placina trilopha, F. E. Schulze..
Pla1ina triloplia, F. E. Schuize, Zeitschr. f. wiss. Zool., Bd. xxxiv. pp. 427, 449, p1. xxi.
figs. 12-13,1880.
Sponge.-Irregular, plate-like, incrusting, no marginal wall.
Hypomere forming a
lacunar network.
Ectosome traversed by a network of pore-canals.
Hermaphrodite.
2. Candelabra, trio
Spicules.-l. Asters, similar to those of Placina monolopha.
phose, or tetralophose; when tniophose the lophose actines are directed towards the external
surface, the simple actine vertically inwards, i.e., the spicule is orientated like a trine.
Colour. -Yellowish-white.
Habitat. -Naples.

Genus 2. Placortis, F. E. Schuize.
The ectosome is traversed by a network of widely
extending subdermal cavities.
The canal-system is aphodal, with short, wide aphods.
The choanosomal mesoderm is a
The spicules are tn- and diactinose; candelabra are not present.
granular collenchyma.

Placortis simplex, F. E. Schuize.
Plakorti8 8implex, F. E. Schuize, Zeitschr. f. WiGS. Zool., Bd. xxxiv. pp. 430, 449, pl. xxi.
figs. 14-16, 1880.
Sponge.-Irregular, smooth, incrusting.
Spicules.-1. Asters, triactinose and diactinose, the latter (microxeas) from 01 to
015 mm. in length.
Colour.-Pale yellow.
Habitat. -Naples.

Family If. CoRTIcID, Vosmaer.
The canal-system is
Microsclerophora with tetractinose asters and candelabra.
The mesoderm is in part sarcenchymatous, in
aphodal or diplodal.
part chondren
chymatous.
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Genus 1.

Corticium, 0. Schmidt.

The mesoderm of the ectosome and hypomere consists of chondrenchyma, which also
forms the walls of the larger water-canals.
The spicules are tetractinose asters and
heterolophose candelabra.

Corticium candelabrum, 0. Schmidt.
Corticiurn candelabrum, 0. Schmidt, Spong. Adriat. Meeres, p. 42, p1. iii. fig. 25, 1862.
Köiliker, Icones Histioogice, p. 67, 1864.
0. Schmidt, Spong. Adriat. Meeres, Suppi., ii. p. 2, p1. i. fig. 2, 1866.
F. E. Schuize, Zeitschr. f. wiss. Zool., Bd. xxxv. p. 410, pl. xxii., 1881.
Sponge.-Massive, irregularly rounded or nodular, with a smooth surface; or plate
like, flat, thin, incrusting, irregularly lobate, with a more or less smooth or tubercular

surface; when very young, up to 1 mm. in diameter, rounded knob-like, attached by the
flat lower surface of the hypomere.
Pores, the simple circular openings of the incurrent
canals, of various size, up to 0.3 mm. in diameter.
Oscule, a slit-like opening in the
hypomere.
Canal-system diplodal, flagellated chambers pear-shaped, 0045 mm. in
diameter.

The pinnacocytes of the outer surface and the adjacent chondrocytes contain

pigment granules.

Spicvles.-1. Microcalthrops, uniformly strewn through the mesoderm; actines
2. Candelabra, the cladi of the
usually curved sigmately, 0036 to 0,04 mm. in length.
ecactine spined on the outer convex side, those of the esactines fewer in number and
smooth, not spined.
The candelabra form a single layer beneath the epithelium of the
exterior and of the larger water-canals.
Colour.-Light yellow, brown, black, probably dependent on locality.
mm. in diameter.

Size, up to 60

Habitat.-The Adriatic (0. Schmidt) and Zebu (F. E. Schuize).
Corticium versatile, 0. Schmidt.
(Jorticium versatile, 0. Schmidt, Spong. Meerb. Mexico, p. 69, p1. ix. fig. 5, 1880.
Sponge.-Forming crusts.
Spicules.-Candelabra, actines

variously cladose, one frequently
number of cladi borne by each actine varies from two to five.
Habitat.-St. Vincent; depth, 95 fathoms.
Genus 2.
Corticid
candelabra.

containing

spinose

acladose.

The

Calcabrina,1 n. gen.

microrabds,

in

addition

to

' A
proper name, tide Dante, Inferno, canto xxi. line 118.

tetractinose

asters

or
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Galcabrina plicata (0. Schmidt).

lorUciumplicatum, 0. Schmidt, Spong. Algiers, p. 2, p1. iii. fig. 11, 1868.

Sponge.-Incrusting, intergrown with a calcareous Alga.
depressed conical elevations and papi1.

Surface very irregular, with

Spicules.-1. Tetractinose asters, the actines usually conical, oxeate, simple, seldom
2. Microrabds, irregularly spined, OO083
dichocladose; length of an esactine 0O6 mm.
mm. in length.

The microrabds are accumulated in a dense layer beneath the outer epithelium.
So
numerous are they as to render the papillae of the surface greyish-white, while the sponge
as a whole is of a pale yellow colour.
Habitat. -Algiers.

Genus 3.

Corticella, n. gen.

Corticiclie containing polyactinose as well as tetractinose asters.

Corticella stelligera (0. Schmidt).
Corliciuin stelliyerurn, 0. Schmidt, Spong. Algiers, p. 25, p1. iii. fig. 6, 1868.
Pores scattered.
Sponge.-An irregular crust, growing on Caryophylla ctspitosa.
Spicules.-1. Tetractinose aster, the three esactines are each about 033 mm. in

2. Strongylaster, actines slender, long, four to
length, the ecactine not quite 01 mm.
six in number, and one or two shorter, reduced to tubercles; diameter, 0,05 mm. 3. Aster,
with six to twelve short actines with wavy outline, O02 mm. in diameter.
This spicule
occurs in great numbers, along with. the tetractinose aster (No. 1), in the outer skin of
the sponge.
Colour.-White.

Size, about 5 mm. in thickness.

Habitat.-Sebenico and Algiers.

Genus 4. Rhachella,' 11. gen.
Corticid

(?) characterised by polycladose calthrops.

Rhachella corn1plicata (Carter).
Samu8 compUcatu8, Carter, Ann. and Mag. Nat. Hist., sex. 5, vol. vi, p. 61, p1. v. fig. 27, 1880.
Sponge.-Excavating.

1. CZadocalthrops, with actines repeatedly
Spicule.-Microscleres.
dichotomising
OO84
mm.
in
actinome
length, protocladus O051 mm., deuterocladus very short, tritoa thorn-bu8h.
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cladus 0.045 mm., tetracladus 002 mm.;

maximum diameter of the calthrops, measured
from the extremities of the most remote rays, 0324 mm.
Habitat.-Seychelle Islands, in deep water.

Remarks.-The description of the calthrops is taken from a slide kindly presented me
by Mr. Carter, who found it associated with debris at the root of a specimen of Euplectelict
cucumer from the Seychelles.
The spicule is unique in form, and brings to mind the
tetracladine desmas of the Lithistida.

The resemblance extends into details, the actinomes

being thickened ridge-like on their confluent sides, so as to produce a triangular depression
at each point of union of the actinomes taken in threes.
A precisely similar character
will be found described in T/ieonella swinlioci, pp. 285, 290.
The chief distinction between this spicule and a Lithistid desma is to be found in the
axial fibre, which in the spicule extends throughout the clacli U to the
extremity of the
tetracladus, while in the Lithistid desma it never extends past the protocladus ; another
probably equally important difference is presented by the cladi, which are more or less
cylindrical or conical according to their position, but never expanded into lamiu, and
rigidly straight, never crooked.

The difference in size is also worthy of remark.

[Ceo it iciam. parasiticum, Carter.
Gorticium para8iticnm, Carter, Ann. and Mag. Nat. lust., ser. 4, 'vol. xviii. p. 229, i. xvi.
fig. 52, 1876.
This species evidently belongs to the Monaxonida.

Family III. THROMBIDAI.
Thrombus abyssi (Carter.)
Gorticium aby88z, Carter, Ann. and Ma,-. Nat. lust.,
15,1873.

er. 4, vol. xii. pp. 18-22, pl. 1. figs. 1-9,

Sponge.-Reptant, amorphous; surface smooth, slippery; oscules numerous, small,
of different sizes, congregated now and then
irregularly ; pores simple, not in sieves,
uniformly scattered; mesoderm similar to that of Thrombus challenge?-i.
ornamented with conical erect
Spicules.-1. Trichotrine, rhabdome straight,
spines, except between the actinal and cladal centres; esactine conical, oxeate; ecactifle

cylindrical, strongylate; cladome arising from the middle of the ecactine, cladi tricho
tomate, protocladi smooth, deuteroclacli spined like the rhabclome.
Rhabdome 00583
mm. long, chord of the cladome 00542 mm.
2. Amphiaster, axis straight, slender, bearing
0005 mm. long.

four

recurved spines at each

end;
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Colour.-Light yellowish-grey.
Habitat.-Western entrance of English Channel; about lat. 48° 31' N.,
long. 100 3'
W.; depth, 500 fathoms.
Rernarks.-From

Carter's description it is evident that this sponge is remarkably
similar in the character of its tissues to Thrombus
challengeri; the chief difference
between the two species lies in the absence of
amphiasters in the latter.

Thrombus ornatus, n. sp.
Sponge.-(?).
Spicule.-L Tiichotrine, rhabdome cylindroconic, 0,065 mm. in length; cladome
terminal, cladi curving gently forwards, outwards and backwards,
protocladli 0008 mm.,
deuterocladi 0198 mm. in length, chord 0055 mm., the esactinal rhabdome and the
deuterocladi minutely, entirely, and erectly spined, the
protocladi and ecactine smooth.
Habitat.-Seychelle Islands.

Remarks.-The spicule on which this species is founded occurs not
uncommonly
the
debris
which
Mr.
Carter
obtained
from
about
the
of
among
rooting spicules
Euplectella
cucumer, and of which he was good
The
enough to present me with a mounted slide.
difference between this trichotrine and that of Thrombus abyssi is to be found in the
position of the cladome, which is not terminal in the latter species.

Thrombus kittoni (Carter).
Corticiurn ldttoni, Carter, Ann. and Mag. Nat. Hint., ser. 4, vol. xiv. p. 24, p1 xv. fig. 48.
Sponge.-Unknown.
Spicule.-L &gmatriwne, rhabdome short and stout; clad varying from two to
four in number,
spreading upwards and. outwards en fleur-de-lis; both rhabdome and
cladi thickly covered by stout, vertical, short spines, except near the cladal origin.
Rhabdome 0154 by 0Q28 mm.; total length of spicule 0268 mm.
Habitat.-Colon, Panama.

This species is founded on deciduous spicules from an "arenaceous deposit," so that
it is presumably fossil.
The description is taken from Carter's account, but there seems

to be some discrepancy btween the text and the illustrations; in the text the clacli
are said to be twice the length of the rhabdome, while in the figure the reverse is
represented.
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Order II. LITHISTIDA, 0. Schmidt.
Tetractinellida provided with a consistent skeleton by the zygosis of modified spicules
or desmas.
Suborder I. HOPLOPHORA.
Lithistida provided with special ectosomal spicules, and
microsciere.

usually with some form of

Demus I. TRLENOSA.
Hoplophora in which the ectosomal spicules are some form of triarne, and in which
microscieres (spirasters, amphiasters, or microrabds) are
invariably present.
Family I.

TETRACLADIDIE (Zittel).

Trienosa in which the desma is tetracrepid.

Genus 1.

Tltconella, Gray.

Tetrac1adid

with a large single oscule, the external
opening of an axial cloaca, or
with numerous oscules dispersed on the interior surface of a
cup-shaped sponge; pores
in sieves, generally distributed over the exterior.
The ectosomal megasciere is a
discotrines
are absent.
The microsciere is a microstrongyle.
phyllotrine;
Theonella swinhoei, Gray (Pls. XXIX.,
XXX.).
Theonella swinhoei, Gray, Proc. ZooL Soc. Loud., pp. 565, 566, woodcut, 1868.
Carter, Ann. and Mag. Nat. list., ser. 4, vol. xii. p. 437, 1873.
Zittel, Abhandl. d. k. baior. Akad. d. 'Wise., Bd. i.
pp. 103, 151, pl. i. fig. 9,
1878.
Carter, Ann. and Mag. Nat. Hist., ser. 5, vol. vi. p. 147, 1884.
Sponge (P1. XXIX. figs. 1-3).-Simple, erect, attached, more or less cylindrical, with
a smooth surface, raised into unequal
irregular bosses and high, sinuous, longitudinal
and transverse, anastomosing ridges.
The single circular oscule is situated in the centre
of the rounded summit, surrounded by a smooth wrinkled membrane.
It leads into a

cylindrical cloaca, which extends axially through nearly the whole length of the sponge
and is lined by a network of
collenchyma, limited, by a smooth shining concentri
cally ridged or plicated membrane, fenestrated by a multitude of small oval aperture",
and perforated
by larger openings, which lead into the main branches of the cloaca.
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These branches-the main excurrent canals-traverse the wall of the sponge, chiefly
They
obliquely outwards and downwards, sometimes extending as far as the ectosome.
are lined by an extension of the collenchymatous layer of the chief excurrent tube.

Pores (P1. XXX. figs. 3, 4) generally distributed, except on the summits of the ridges,
where they are rare or absent; leading into subdermal cavities (P1. XXX. figs. 1, 2, 5),
which join together to form irregular sinuous canals, having a somewhat stellate arrange
ment, seen as dark spaces through the skin.
The centre of each stellate system is situated
within one of the depressions left between the ridges of the surface; usually several such
centres lie within a single depression.
Each centre marks the outer end of an incurrent
canal, which descends, with a usually downward and inward direction, into the

choanosome; it is lined by a collenchyrnatous layer, similar to that which forms the walls
of the larger excurrent canals.

1. Desma (P1. XXIX. figs. 7, 7a), characterised by
Spicule&-I. Megascleres.
four triangular depressions, symmetrically disposed around the centre, one in each of the
Each epactine is triradiate in transverse
angles formed by the four diverging epactines.
section near its origin, being raised into three strong longitudinal ridges; and it is by the
confluence of these ridges about the centre that the triangular depressions which they
bound are produced.
At some distance from the origin the epactines become more or
less cylindrical in section, and still more distally flatten out, so as to acquire a much
depressed elliptical section.
They may or may not bifurcate before growing out into a
number of little elongated tubercles, which are often bifid; if they bifurcate, the tubercles
are produced from any or all parts of the protocladi, if they remain simple, from the ends
of the epactines.
Zygosis is terminal, and is produced by the intergrowth of the
Sometimes the angle between
syzygial tubercles, which seldom form laminar processes.

the two protocladi of an epactine is webbed across by an extension of their adjacent inner
margins; in this way the epactine sometimes comes to end in a flat triangular plate, the
distal base of which grows out into syzygial tubercles.
The epactines and cladi of the desmas are very variable in their dimensions; most
commonly the epactines measure, when simple, about 0,16 to O24 by 0,04 mm.; when
bifurcate, the epactine exclusive of the cladi is from about 0,05 to 0,125 mm. long.
The axial fibre of the crepis extends from its origin into the epactine, as a rigidly
straight rod, for a distance of OO4 to 006 mm.; it then abruptly terminates, and its
direction is continued by a series of granules, which branch out into two series at the
points of bifurcation.

2. P/i,l1otriiie (P1. XXIX. figs. 4, 4a-e), a short, conical rhabdome, about 013 to
016 by 0,019 mm., rounded off at the end; cladi of very various lengths, usually about

0'26 to O32 mm. long, diverging at various angles with each other, but perpendi
cularly to the rhabdome; more or less flattened in a horizontal plane; straight, or more
usually irregularly curved;

margin undulating; simple or bifurcate, or with accessory
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branches; angles between the protocladi, or between the deuterocladi, sometimes filled
A strong ridge runs from the lower surface of
up by a marginal growth to form a plate.
each cladus clown the sides of the rhabdome.
The axial fibre in the rhabdome extends
from the origin to the end, but in the cladi it usually ceases at a distance of about 013 to
0026 mm. from the origin, beyond this it is represented by a series of granules scattered

about the axial region.
3. Strong yle (P1. XXIX. figs. 6-Gd), cylindrical, slightly curved, with rounded ends
one or both sometimes
The axial fibre is invariably enlarged at each
becoming tylote.
end, usually into a somewhat
tassel-shaped form, i.e., first into a smaller rounded

It is remarkable that in
expansion, and then into a larger somewhat cylindrical rod.
most cases this expansion of the axial fibre has no effect on the outward form of the
spicule, the cylindrical rhabdome continuing unchanged in diameter up to its termina
tion.
Size, 059 by 0011 mm.
These spicules are collected together in fibres, which
are chiefly distributed about the water canals, to the course of which
they run parallel.
II. Microsciere.
4. Microstrongyle (P1. XXIX.
figs. 5-5c), cylindrical, with
roughened surface and rounded ends, usually bent in the middle, sometimes straight,
sometimes almost tricurvate, 0,0237 by 0 *0039 mm.
In its earliest observed stage it

presents itself as a straight, curved, or tricurvate rod, smooth, and of hair-like fineness.
These spicules are scattered through the
collenehyma immediately beneath the epithelium,
which invests the exterior, and lines the canals. About the
pores they lie with their con

cavity concentric with the curved outline of the poral margin, which, however, they do
not reach; the thin membrane
immediately surrounding the lumen of the pore is free
from spicules.
Colour.-Faint greyish-white.
Habitat.-Station 208, off Manila,

January 17, 1875;
123° 31' E.; depth, 18 fathoms; bottom, blue mud.
Trawled.
Formosa, Gray.

lat.

110

37'

N., long.

Remarks.-A single complete specimen and a few
fragments of this sponge were
trawled.
The complete specimen measures 143 mm. in
width
height, by 28 mm. in
where narrowest, and 48 mm. where widest.
The base is broken from its attachment, a
cylindrical hollow cavity, 16 mm. in diameter, rises vertically upwards within it to a
distance of about 25 mm., and then ends
bluntly. The oscule is about 6 mm in diameter,
the cloaca into which it leads is about 13 mm. wide near the oscule, where it is widest,
its
its length is 107 mm.; the layer of
transparent, colourless collenchyma, which forms
wall, is as much as 6 mm. thick about its lower end, but becomes much thinner towards
the oscule, so that in the
upper region of the tube it is not more than 1 2 mm. thick.
which
Ectodermal and Endodermal Epithelium.-The
presence of an epithelium
invests the exterior of the
sponge and the free surface of all the canals can be readily
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made out, usually as a thin membrane dotted with nuclei; but sometimes, though very
it is possible to make out
exceptionally, and then only on the surface of the water canals,
the outlines of its constituent polygonal cells (P1. XXX. figs. 15, 16).
Ectosoine.-The ectosome, about 0,725 mm. in thickness, consists of a collenchyma,
the matrix of which takes a well-marked stain with hmatoxylin, it contains numerous

fusiform cells which, near the outer epithelium, are arranged tangentially, forming a thin
In P1. XXX. fig. 6, these cells are represented in the
layer two to four cells deep.

The pores, from 00 11 to 0,032 mm. in diameter, lie in pore
neighbourhood of a pore.
sieves and open each into a small dome-like cavity, and these again into a larger dome,
which forms the outer end of a cylindrical canal, freely open below into the subdermal
This arrangement recalls that described in the Stellettid genus
cavity (P1. XXX. fig. 5).
.iliyriastra (P. 114), and in Anthastra, e.g., Anthastra communis (P1. XII. fig. 24).

Ghoanosome.-The mesoderm is mainly a sarcenchyma, but it includes other forms of
tissue ; thus the lining of the chief canals and their main branches consists of a thick layer

The desma.s of the sponge, with their
of cavernous collenchyma (P1. XXX. figs. 9-11).
associated sarcenchyma, cease at a fairly uniform distance around the canal, thus bounding
a tubular space devoid of megascieres; the cavity of the canal occupies the central one

Between the
third or one-half of this tube, and is limited by an epithelial layer.
epithelium and the skeleton there is thus an annular space, and this is occupied by
the collenchyma, the cavities of which are elongated radially to the axis of the canal
The partitions between the cavities are mere films of collenchyma
(P1. XXX. fig. 10).
traversed by a network of collencytes, most of which are elongated radially; fusiform cells
directed radially are also present.
The presence of some such tissue I had assumed to

exist before I had seen a specimen of a Lithistici with the flesh on, in explanation of
certain peculiarities observed in fossil Lithistids. Although not of anatomical significance,
these peculiarities, from their problematical character, had excited some interest, and I
venture, therefore, to quote here my previously given account of them.'
"The smaller canals of the sponge [Emploca ovata, Soll.], both incurrent and excur

rent, are generally traversed axially by a thin thread of calcite, the rest of the canal
being filled up with consolidated calcareous mud.
[Quenstedt describes similar threads

in the superficial cinals, now exposed as shallow grooves in Siphonia radiata, vide Petre
fact. Deutsehiands, part i. Bd. v. p. 251, p1. cxxvi. figs. 60z.] In describing the Siphoniw
of the Blackdown greensand, I mentioned a similar thread (Quart. Journ. Geol. Soc., vol.
xxxiii. p. 814), but in that case
consisting of silica, and separated by an empty space from
the adjoining skeleton.
It was conjectured that this thread had been produced from
colloidal silica, which originally filled the whole of the canal from side to side, but

Since,
subsequently on undergoing eilicification shrank to its present dimensions.
however, in other sponges we now find precisely similar threads, but consisting of
1 Quart Jour'n. Geol.
Soc., voL xxix. p. 543,1883.
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calcite, which, unlike silica, is not known to originate from a colloidal state, recourse
must be had to a different mode of explanation, and the following may be suggested.
"In some sponges-e.g., Thenea wallic/iii-the walls of the canals in the living state
are formed by a considerable thickness of gelatinous connective tissue, from which th

body spicules are absent, these occurring immediately about the exterior of the gelatinous
tissue.
If such a sponge should soon after death become covered up by fine calcareous
mud, it is quite conceivable that the entrance of solid particles of foreign material might

be prevented for a time by the presence of an investing skin and other soft tissues; on
the other hand, this would not prevent the entrance of mineral solutions, which,
pene
the
interior,
in
the
vacant
calcite
or
silica,
as
canals
the
case
trating
might deposit
might
be.

Subsequently the organic matter would be dissipated by decomposition, and the
fine calcareous mud, no longer excluded, would be able to insinuate itself into
every

space thus left vacant, and so fill up the cavity which would intervene between the
thread of calcite or other mineral which had already been
deposited, and the walls of

the surrounding skeleton.
Thus the problematical threads of our fossil sponge may be
regarded as representing the original cavities of the canals; while the consolidated mud,
or empty space, as the case
may be, has taken the place of once-existing gelatinous
connective tissue.
How far this, which is the only
explanation I can suggest, is the true
one, it is hard to say.
One difficulty on the face of it is the
rapidity which it seems to
require in the rate of deposition of the minerals now forming the axial threads; but till
we know more about the
durability of certain organic tissues, and the rapidity with
which mineral deposition takes
place in shallow warm seas, this objection cannot be
regarded as a fatal one."
As the structure assumed in the
foregoing explanation has now been observed to
exist, the explanation itself becomes much
strengthened, and that mineral deposition

proceeds under certain circumstances with a greater celerity than has hitherto been sus
The parallelism between the structure of the canal-wall in this
pected appears probable.
species of Theonella and in some species of Thenea, e.g., Thenea rnuricata, and more
particularly in the position of the spicules or desmas of the general skeleton, is suggestive
enough to merit notice.

The mesoderm also contains numerous fibrous strands,
cells
consisting of fusiform
arranged longitudinally side by side with overlapping ends (P1. XXX. figs. 13, 17). Occa
sionally one of these cells is met with prolonged into two processes at one end, and at
intervals cells of quite a different character occur; these are
larger, oval, and densely
granular (two instances not very well represented are shown in fig. 13). They are prolonged
at one or both ends into a slender thread-like
process, and take a comparatively deep stain
with reagents.
The fibrous strands sometimes run more or less
the wall Of
parallel to
one of the water-canals, but this is not
quit'
always the case, and frequently it
In
impossible to correlate their direction with that of any other structure in the sponge.
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the colleuchymatous lining of the cloaca similar fibrous strands are longitudinally and
concentrically arranged; fusiform cells also concentrically surround the fenestr
by
which the excurrent canals open into the cloaca.
isolated fusiform cells are always

present near the margins of the fenestr, arranged raciately, and with one end in con
nection with the outer epithelium.

Flagellated chambers (P1. XXX figs. 7, 8).-These are almost spherical, measuring
OO24 by OO26 mm.
They are aphodal, the apopyle frequently measuring 0012 mm.
in diameter.
The choa'nocytes, which are about 0008 mm. in length, are of the

usual nature, a deeply stained basal part containing the nucleus contrasts with a
transparent collum which does not stain, and is indicated by two sharply marked
So clearly marked are these lines as to suggest sometimes the appear
marginal lines.
ance of a conical tube rather than a collum; they terminate in the usual fenestrated
membrane (P1. XXX. fig. 8).
Symbiosis or Parasitism.-The

sponge is infested throughout with a form of
Cyanophyceous protophyte, which is so abundant as to constitute a really important part
of the tissues.
It usually presents itself as narrow jointed threads, 0004 mm. in
diameter, and of considerable length; the joints of the threads are sometimes square
in lateral optical section, like those of an Oscillaria, sometimes round, like those of a

Nostoc; they measure about OOO4 mm. in length.
Besides the threads isolated spherical
protophytes are very abundant in places, particularly in the ectosome; they measure
about 0007 mm. in diameter, and present a thick double-contoured wall and finely
These are represented in P1. XXX. figs. 12, 14, the thread-like forms
granular contents.
are shown in the neighbourhood of the flagellated chambers in fig. 7, and amidst the
fusiform cells of a fibrous thread in fig. 14.
In the latter it will be noticed that they

run parallel with the fusiform cells, and this they do invariably.
Spicules.-The strongyles, which are usually collected into spicular fibres, are best
studied where they traverse the collenchyma of the cloaca, since the matrix of this tissue
in this place is perfectly colourless and transparent, and not affected by staining reagents.
Many of them are here met with, surrounded by a deeply-stained, faintly granular spicular

sheath, in which in a few instances I thought I detected an oval nucleus with its nucleolus;
if so, this sheath may be regarded as the scieroblast; most of the
strongyles are without
the sheath, and this would suggest that when the spicule is fully formed the scieroblast

disappears; in other words, the scieroblast remains active for only a limited period, during
which the spicule increases in size; when its secretive power is exhausted, the spicu]e
has attained its limit of growth, and the scieroblast is absorbed.

Spongin.-In numerous instances a homogeneous non-granular substance, taking a
deep stain with hmatoxylin, was noticed in association with the strongyles; it is most

obvious at the points where two strongyles cross each other, frequently
forming at
the junction a comparatively large mass; it has all the appearance of spongin.
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illustration (P1. XXX. fig. 17) represents the spongin uniting two crossed
mass are usually
spicules as granular-it is not really so; and the margins of a spongin
more sharply marked than in the illustration.
The

Development of the Desrna.-The desmas commence within a large mother-cell as
minute ca.lthrops with cylindrical actiries (P1. XXX. figs. 20, 21), the surface of the spicule
forms of spicules; its
presents the eroded appearance characteristic of most very young

actines measure about 0016 mm. in length, and an axial fibre extends from their origin
In this
to their termination, so that the whole spicule is moulded on a tetrad axis.

The mother-cell, about
stage it resembles the young calthrops of Dercitvs and its allies.
0,028 mm. in diameter, consists of granular protoplasm, which stains deeply with reagents,

and presents an oval nucleus, about 0,008 mm. in diameter, with a small, spherical
It now occupies (after treatment) a cavity in the granular collenchyma.
In
nucleolus.

the next stage, when the actines are about 00G mm. long, the characteristic form of the
central part of the adult spicule has already originated.
The young actines have now the
form of triangular daggers with hollow faces (P1. XXIX. figs. 8, 8a-b), and may be readily
represented by folding a triangle of paper into a three-sided pyramid, and pinching in
the sides; if four such pyramids be joined together at their bases, so that their edges
are confluent, a model of the young spicule will be produced.
The model will be

exact except in one particular, it will not represent the webbing of the angles of the
This feature
young spicule produced by an extension outwards of the confluent ridges.

may readily be added to the model by gumming triangles of paper with a concave
base across the angles, so that the concave curve continues the direction of the ridges.
The young spicule still presents a deeply eroded surface, the pits frequently perforating
it, so that it looks almost like a network of silica rather than a solid structure.

With

further growth the erosion disappears, the surface becomes smooth and even, the sharp
the
edges of the actines thicken into rounded ridges, the triradiate depressions about
centre become circumscribed, and finally, towards the distal extremities, the actines or
epactines, as we may now call them, assume a cylindrical form, and, sometimes bifurcating,
sometimes not, break out into the tubercles characteristic of the adult.

The tubercles

are at first slender, somewhat twig-like processes, and their intergrowth takes place in
the following manner:-The contiguous epactines or their cladi are covered with tubercles
on their apposed faces, and owing to their numbers, proximity, and direction of growth,
A very
they cannot enlarge unhindered-they are constantly encountering one another.
general case is where one tubercle in its forward growth is hindered by another growing
at right angles to it, so that the side of the latter is opposed to the growing end of the
former; this in consequence subdivides, or becomes bifid, and continuing its onward
direction it encloses its opponent on each side.
The increase in thickness of both the
mutual
enclosing tubercle and its opponent, which it has taken prisoner, leads to a
tissue
adaptation of the closest kind, though, however close it may become, a thin film of
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always intervenes, and the outlines of the corresponding tubercles are consequently
It frequently happens that one process of a bifid
always separately distinguishable.
tubercle not only clasps its prisoner, but is itself attacked and partly surrounded by a
third; in this and other ways the complication of the interlocking is increased almost
The mother-cell, increased in size, persists in the adult
beyond the powers of analysis.
spicule, occupying one of the triangular depressions about the centre, from which, as a

The diameter of the
thin film of granular protoplasm, it extends over the surface.
scleroblast of the adult desma is about OO3 mm., of the nucleus 0,012 mm., and of the

nucleolus, which is spherical, 0,004 mm.
In several instances similar scieroblasts were
observed in each of the other depressions about the centre of the desma, and occasionally
nuclei of the same dimensions as those of the evident scleroblast were observed on the
epactine at some distance from the centre; a not very good example of this is shown
in P1. XXX. fig. 19.
Sometimes also a nucleus could be recognised in the material
filling up the space between the syzygial tubercles of apposed cladi (P1. XXX. fig. 18);

unless these appearances are deceptive, they certainly show that more than one sclero
blast may take part in the formation of the desma, and I am the less disposed to mistrust
them from the fact that the nuclei associated with the desma are
frequently altogether
disconnected from the surrounding mesoderm, which, owing to treatment with reagents,
has shrunk away from the desma, leaving the nuclei observed adherent to its surface.
The Form of the Phyllotriines.-The irregularities in the form of these spicules, which
appear at first altogether capricious, are determined entirely by two factors; the position
of the cladus, in the first place relative to the adjacent canals, in the next to contiguous
The spicules are arranged in the ectosome in five or six successive
spicules.
layers
parallel to the surface, the rhabdomes descending inwards through the walls which bound
the subdermal cavities, the cladi extending horizontally parallel to the surface within
the walls which separate the poral domes from each other.
The direction of the cladi

is chiefly determined by the direction, in a horizontal
plane, of the wail into which they
extend, and the form of their marginal outline is to some extent, more
particularly in

the case of the more superficial spicules, determined by the outline of the poral domes.
Thus, should the origin of the cladome of a spicule lie
midway between three approxi
mately equidistant domes, the cladi will radiate through the three walls which separate
the domes from each other; should one or other of the cladi encounter another dome
midway in its course it will bifurcate, and the resulting deuterocladi will pass one on
each side of this dome, whose
position thus determines the position of the point of
bifurcation of the protocladus
(if not actually inducing it), and the subsequent direction
of the deuterocladi.
The marginal outline of a cladus traversing the middle of a some
what thick partition between two domes is not much, if at all, influenced
by the free
surface of the domes; but when a cladus
approaches the free surface of a partition, or
when the partition 18 80 narrow that the sides of the cladus are not far from the free
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surface of the domes on either side, then a lateral horizontal growth takes place, till the
cladal margin is exactly adapted to the curved sides of the adjacent dome.
So, too,

should a cladus bifurcate at a little distance from an opposing dome lying directly in its
course, the angle of bifurcation becomes filled up by a horizontal growth till the margin
of the dome is reached.

And again, should three domes, occupying the angles between
the protocladi of a spicule, lie near enough to the centre of the cladorne, then these
angles
also become filled up, and the cladome assumes a plate-like form, with curvilinear notches,

Thus, with regard to the poral domes,
corresponding to the curved sides of the domes.
the tendency of the cladi is to grow out into flat plates
This
extending up to them.
is
disturbed by the interference of the spicules one with another.
If a growing
tendency
cladus encounters the rhabdome of a spicule
belonging to the series next above it, it
bifurcates, the deuterocladli
passing on each side of the rhabdome, or it curves round it
without bifurcating.
If a cladus, after
bifurcating to adapt its outer margin to the
outlines of two domes which lie behind and on each side of the
point of bifurcation,
encounter the cladus of another
spicule at right angles, the angle of bifurcation becomes
filled up by lateral growth, and a
triangular plate results, the distal base of which is

accurately adapted to the side of the opposing cladus.
This freedom and adaptability on the
part of the cladome is in striking contrast
to the rigidity of the rhabdome of these
spicules, to the rigidity of the cladi of the
homologous ectosomal spicules of some other Lithistids, and of all Choristids, and, in a
word, to the rigidity of all
spicules, traversed throughout by a continuous axial rod. The
submissiveness of the cladi of the spicule to the influence of the environment is therefore
in all probability correlated with the
suppression of the clad-axial fibres, which, as we have
seen,
extend but an insignificant distance from their
already
origin, while the axial fibre
of the rhabdome extends from
origin to end.
Genus 2. Discodennia,
Bocage.
Tetracladid

in which some of the ectosomal
megascieres are discotrimnes, and the
microscieres are microxeas and
microstrongyles; with differentiated oscular and poral sur
faces; the pores are simple,
singly distributed, the oscules are numerous and simple.
Di.scocler'mia discifitrca, n. sp. (P1. XXXII.
figs. 1-11).
Sponge (P1. XXXII. fig. 1).-Irregularly cup-shaped; two or more cups borne on a
stout pedicel, which ends below in a flat, somewhat
Walls of
expanded, attached base.
the cup thick, cavity shallow,
margins rounded.
Large oval openings on the exterior
lead. into
Oscules confined to the
winding tubular involutions of the external surface.

inner surface of the
cup; pores single, irregularly dispersed over the external surface.
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1. Desnia (P1. XXXII. figs. 4, 5), in the young adult
Spiculcs.-I. Megascieres.
state quadriradiate, with smooth cylindrical epactines, simple or branched, with triangular
meet; in the older
depressions about the centre occupying each angle when three arms

adult state they are sparingly tubercied, either by simple, rounded, conical tubercles, or
low, transverse, crescentic ridges. The zygoses are formed by the meeting of several
cladi, the tubercles intertwining to form an inextricably tangled knot.
So thorough is
the union that no distinction can be drawn between adapted tubercles and those to
which they are adapted, every tubercle is both one and the other.
At the base of the

sponge the tubercles run out into elongated twig-like processes of most varied form,
and these adapt themselves accurately to the asperities of the surface of attachment. The

The axial rod extends
simple epactines of the desma are on average 025 mm. long.
from the centre for a distance of from 0032 to 0,064 mm. into each epactine; in a

few cases the axial rod was observed to have lost its tetrad character, the number of
its rays being reduced to three (P1. XXXII. fig. 6) or two ; in others it was seen to have
retained it in spite of the loss of tetrad form in the desma ; in one case a desma near the
base of the sponge was found reduced to a single cylindrical shaft, branched at the
ends, but with the tetrad axis preserved in its midst.
2. P/iyllotrine (P1. XXXII. figs. 7-9) ; (a) of the oscular surface ; rhabdome short,
conical, rounded at the inner end, distally expanding into thin plate-like cladi flattened
in a horizontal plane; the three protocladi usually bifurcate, sometimes trifurcate, giving
rounded margins.
(b) Of the poral surface; similar, but in addition discotrines having cladomes with
The phy11otrines are
entire margins more or less circular in outline or broadly lobate.
overlie the space enclosed
arranged in several layers, and when. discotrines occur they
rise to deuterocladi, which subdivide

into

terminal branches

with

by the curved or semicircular angles formed by the cladi of the underlying phyllotrines.
The rhabdome of the discotriene descends perpendicularly through this space.
In some of the branched phyllotrienes a ridge runs from the rhabdome to each

similar to those which characterise
protocladus, producing three triangular depressions
The cladi of the deeper-lying phyllotrines are thicker
the young choanosomal desma.

than those of the more superficial.
The rhabdome of the phyllotrine is about 016 mm. long; the cladi of the branched
in length, the largest
phyllotrines measured from origin to end are very various

The discotrines measure from 0,18
attaining a length of from 0.32 to 04 5 mm.
to 02 mm. in diameter.
The axial rod extends throughout the length of the rhabdome,
The three protocladi of
but not more than from 0,0118 to 0028 mm. into the cladome.
the discotrine commence like the epactines of the desma in granular or reticular silica,
and they retain this granular appearance for some time, up to a length of 0,08 mm..
3. R/iabclus.-This was not observed, but it does not follow that it is not
present.
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II. Microscleres.

4. .iliicroxea (P1. XXXII. fig. 10), fusiform, sharply pointed, surface
minutely roughened, 005 by 0004 mm.
5. MIcrostrongyle (P1. XXXI. fig. 11), ellipsoidal or cylindrical, with rounded ends
and minutely roughened surface, 0,012 to OO16 by 0004 mm.
Colour.-Yellowish-white.
Habitat.-Port Jackson, June 3, 1874; depth, 30 to 35 fathoms.
Remarks.-This specimen presents a broad, thick pedicel, terminating in two shallow
cups; the growth has not been vertical, but oblique, so that when the sponge is placed
with its flat base on a horizontal surface, the margins of the cups are nearly vertical.

The total width of the sponge across the cups is 97 mm., the major and minor axes of
the margin of one cup measure 56 and 41 mm., the base measures 51 by 42 mm.
The
sponge is completely overgrown, save for one small patch near the base, by an incrusting
Desmacidine sponge, which appears to have commenced its growth at a time when the
Lithistid was alive throughout, since beneath the parasite the discotrines of the ectosome
are still preserved; while had the superficial portion of the host been dead before the

The discotrincs are
growth of the parasite, these would have probably dropped off.
also in a quite fresh state, showing no signs of solution, and this also
suggests that they
have not long been dead.
With the growth of the Desmacidine over the pores of the Lithistid, the latter became
starved and stifled, and in consequence began slowly to die away, till at the time it was
dredged all that remained alive was a small central patch, 15 by 6 mm. in area when cut

open, and a small portion near the base which had escaped the general covering up. With
the decease of the Lithistid the Desmacidine extended its
growth inwards, coating the
Lithistid skeleton with its own choanosome for a distance of about 2 mm. inwards from

the surface (P1. XX XII fig. 2).
The small portion of the Lithistid which remained alive
in the centre of the sponge was examined by means of thin slices.
It consists of sarcen
chyma, which stains very faintly with hamatoxylin, traversed by small excurrent and

incurrent canals, which communicate with flagellated chambers in a diplodal fashion
The chambers measure 0,018 mm. in breadth, and 0015 mm. in
(P1. XXXII. fig. 3).
That this tissuc does not belong to the Desmacidine is evident from its
length.
character, since in the latter the flagellated chambers are eurypylous and the mesoderm
collenchymatous; that it does belong to the Dcoderrnia is conclusively proved by
the occurrence of microstrongyles and microxeas within it.

The oscules are beyond the reach of observation, the Desmacidline having completely
covered them over.
The pores are well shown on the surface of the exposed basal
and
patch: they are single apertures bounded by ectosomal cliscotrines and pbyllotria)fle8
in out
lined by epithelium and its associated microstrongles.
They are oval or circular
line, and from 0,045 to 0,065 mm. in diameter.
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The resemblance of the different species of Discodennia to one another is in all cases
very marked; the present species appears to be distinguished by its usually smooth

desma, and by the characteristic forms of its phyllotrine, as well as by the general form
of the whole sponge.
It is very similar to Discoclermia calyx, Döderlein, and may very
Ddderlein represents some spined styles as occurring
possibly be identical with it.
in Discoclermia calyx, but it seems to me more than probable that these do not properly
From Discodermia ornata
belong to the sponge, but to some iLicrusting Monaxonid.

it is distinguished by the character of its desma, and from Discodermia pan oplia by this
character and the form of its phy11otrine, such forms as those represented in figs. 7-9,
for instance, not being present in the latter sponge.

As Döderlein has already pointed out, the claims to generic distinction of Racodisevict, Zittel, so far as they are founded on the form of the phyllotrimnes, fail through
the association of both Racocliscula and Discodermia forms in the same sponge; the

same remark will probably be found to apply to Zittel's fossil genus Rhagadinia,' the
discotrines which he regards as distinctive being similar to those of Discodermict
On the other hand, it does not follow that Racodiscula is not a good genus,
panoplia.
and with an amended definition it will be found adopted on a subsequent page.
Discodermia panoplia, n. sp. (P1. XXX II. figs. 12-25).

Sponge (P1. XXXII. fig. 12).-A small mass, with a broad, incrusting base, straight
even sides ascending to an expanded summit, with well-rounded margin.
Oscules
several, small, occupying the summit of small conical elevations, situated in the upper
surface of the sponge.

Pores simple, singly distributed on the sides of the sponge.
1. Desma (P1. XXXII. fig. 13), of fairly regular tetrad
Spicuies.-I. Megaseleres.
form, with short, stout, cylindrical, simple or branched epactines, studded all over with
tubercles (P1. XXXII. fig. 14), which are either simply conical with rounded summits, or
cylindrical, either with flat summits and rounded edges, or with expanded heads and
secondary tubercles; zygosis takes place chiefly at the ends of the epactines or cladi,
which are highly tubercular; the length of the epactine is usually about O16 to 0 *24
Three of the actines of the axial rod usually
mm., its thickness from 009 to 01 mm.
differ in length from the fourth, which is longer; the three shorter are from 004 to
045 mm., the fourth and longer is from 084 to 0,9 mm. long.
2. Discotritene (P1. XXXII. figs. 15-19), a short conical rhabdome with rounded or

pointed end, expanding distally into a more or less circular or cymbal-shaped cladome,
with entire, sinuate, or lobate margins.
The axial rod extends the whole length of
the rhabdome, but its cladal processes do not proceed further than 0019 to 0O26 mm.
into the cladome.

Rhabdome 0045 to 010 by 0O2 mm.; cladome about 01 mm. in
1 ( Zittel, Me.
cit., pp. 87,88.
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diameter when not lobate, lobes of lobate forms about 01.3 mm. in length, measured along
a radius from the centre.
3. Oxea, fusiform, slender, sharply pointed, no complete forms observed, probably
015 mm. and over in length by 0,0195 mm. in diameter.
II. Microscieres.

4. Microxea, fusiform, smooth, straight or curved, sharply pointed,
0O7 to 01. by 0,0039 mm.
5. Microstrongyle, ellipsoidal or cylindrical, smooth; 001 to 0Ol5 by 00035 mm.
Colour.-In the dried state, brownish-white.

Habitat.-Station 192, off the Ki Islands, south of Papua, September 26, 1874;
lat. 5° 49' 15" S., long. 132° 14' 15" E.; depth, 140 fathoms; bottom, blue mud.
Trawled.

Remarks.-The single specimen on which this species is founded presents an oval or
somewhat ear-shaped, bibbed upper portion, 26 and 18 mm. in diameter; its maximum
Scattered over the summit are some eleven or twelve small circular
height is 18 mm.
oscules, about 0.5 mm. in diameter.
The pores are restricted to the sides of the sponge,
and vary from 0O8 to 0175 mm. in diameter.
The subepithelial microstrongyles and

microxeas cover the surface of the sponge, and extend through the pores and oscules over
the walls of the underlying canals.
The chief interest of the sponge lies in the ectosomal
discotrienes, since owing to their complete preservation in situ one is able to arrive at

a clear explanation of the diversity in form which these skeletal elements so constantly
present throughout the "Discodermia" series.
They occur within the ectosome in
several layers, one above the other; the cyathiform trines with entire
margins are the
most superficial, and are restricted in the
specimens before us to the oscular surface;
they extend up the sides of the oscular cones, and form the margins of the oscular

Since the oscu]es are
apertures.
comparatively large, several of these discotrines
contribute to its marginal environment, and
undergo no change of form in consequence
It is otherwise with the trines on the poral surface; the pores
(P1. XXXII. fig. 23).

are small, and consequently are immediately surrounded
four,
by only few trines, two to
and the edges of these are adapted to the form of the
pore, and thus one of the sinuses,
it might be called the poral sinus, of the sinuous margin is produced.
Sometimes the
edge of the poral sinus is considerably thickened, and extended into an incomplete

tubular form as an investment to the wall of the poral canal (P1. XXXII. fig. 18).
The trhnes which lie below the most superficial layer present numerous additional
sinuses, and through each of these there passes the rhabdome of an overlying trine.
These might be known as the rhabdal sinuses. The rhabdal sinus of one trine is fre
quently completed by that of another, or more than one other; a short circular tube
is thus formed around the enclosed rhabdome
(P1. XXXII. fig. 22). Further complications
to
arise from the fact that
although many of the cladomes of the same layer are adjusted
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one another by overlapping, some on the contrary join by a true articulation, the edge of
one being received between thickened outgrowths from the upper and wider surfaces of
its opponent (P1. XXXII. fig. 19).
Though the rhabdome usually preserves its spicular character, yet there are instances
in which it shares the fate of the clacli, either growing out into an expanded plate, and
then exchanging the usual position normal to the surface for oie of parallelism with it;
or assuming other irregular forms and positions, as in fig. 18, where it has become bent
up into the same plane as the disc, and curved and thickened to form what appears to

be a small poral tube.
It is then by the adaptation of the cladomes to one another, and to the pores, that
their sinuous outlines may be explained, and not on the assumption that they are passing
into true desmas of the interior skeleton.
Yet it is to be especially observed that the

discotrines differ from true spicules in much the same way as the clesmas of the interior;
at least this is true of the cladome, but not usually of the rhabdome.
The axial rods
of the cladi of the trine spicule from which they arise cease to direct the formation of
the cladome after a very early stage, just as the axial rods of the desma cease to
influence the growth of the epactines; the cladomes then exhibit
subsequently just the

same power of adaptability as the desma, even to articulating together in a somewhat
similar fashion.

Discoderinia ornata, ii. sp. (P1. XXXI. figs. 1-6).
Sponge (PL XXXI. fig. 1).-Vase-shaped, with a short stout pedicel, expanding to an
attached incrusting base; margins of the cup thin, rounded.
The outer surface of the
skeleton presents the open circular mouths of incurrent canals,
irregularly dispersed, and

shallow tubular grooves, which wander from the mouth of one incurrent canal to that of
another, forming a superficial network; these grooves are the
exposed subdermal cavities.
The inner surface presents the mouths of the excurrent canals
irregularly dispersed,
they are largest and most closely clustered together at the base, where the vertical canals
of the stalk open.

1. Dema (P1. XXX I.
Spicules.-I. Megascieres.
figs. 6,6a-6c), usually of very regular
tetrad form, with simple, or once or twice branched,
cylindrical epactines, smooth, or covered
with tubercles, which
may be simply conical with rounded ends, or cylindrical with a
flat summit and rounded edges, or
cylindrical and dividing at the top into two or more
smaller rounded or hemispherical tubercles.
The ends of the clacli expand into tubercles,

which adapt themselves to the ends or sides of
The average
neighbouring branches.
length of the simple epactine is from 013 to 026 mm., of the epactine of cladose forms
from 0,13 to 02 mm., the average diameter varies from O05 to 01 mm.
The length of
the axial rod differs within
comparatively narrow limits from 0052 to 0071 mm.
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2. Discotrit8ne (P1. XXXI figs. 5, 5a-5c1), a short conical rhabdome, with a usually
rounded end, expanding distally into a cyathiform cladome, with a circular, oval, or
sinuous margin.
The sides of the cladome extend forwards and outwards, forming a
regular cone with an obtuse apical angle, or after extending outwards and forwards they
The axial rod
may continue outwards only, forming a horizontally expanded brim.
extends throughout the rhabdome, but stops suddenly within the cladome at a distance

of 0032 mm. from its origin.
concentrically arranged, are

Within the substance of the cladome fine granules, often
observable.
Where the rhabdome enters the cladome,

numerous fine radiating stri
occur, distinct from the axial rod (P1. XXXI.
I
fig. 5c).
am inclined to regard them as optical effects, due to the
elongated appearance taken on
by granules seen through the rhabdome as a conical lens.
3.

Oxca (P1. XXXI. figs. 2, 2a), long, slender, fusiform,
tapering as though to a
sharp point, but rounded off before reaching it; 0*8 by 0,008 mm.
II. Microscieres. 4. Microxea (P1. XXXI.
figs. 3, 3a, 3b), minute, fusiform, sometimes
centrotylote, sometimes centroclinate, with pointed ends and finely granulated surface;

0,05 by 0,0039 mm.
5. .Lliicrostrongyle (P1. XXXI.
fig. 4), minute, ellipsoidal, or cylindrical with hemi
spherical ends, with a finely granulated surface; 00158 to OO2 by OOO39 mm.
Colour.-Of the skeleton white; remains of the dried skin
yellowish-white.
Habitat.-Unknown.

Remarks.-The single specimen of this species is but the skeletal remains of the
sponge, with a small patch of the dried ectosome incrusting the inner surface.
It closely
resembles Discoclermia calyx, Doderlein,' but differs from it in the
cyathiform character
of the discotrimnes; in this
respect it resembles Discoderrnja lievidiscus, Carter,' but
differs from it in general character, the latter
being an incrusting sponge found on
of
"Melobesia."
specimens
The present specimen is 66 mm. in maximum
height, the cup is 35 mm. deep, 33 mm.
and 43 mm. measured along its minor and
major axes, and 4 mm. thick at its margin.
The specific name "ornata" has reference to the
highly ornate character of the desmas,
produced by the rich development of tubercles by which they are usually studded all
over.
The tubercle commences as a conical
process with a rounded end; by a lateral

growth at two opposite sides it extends into a long rounded ridge which sometimes
partially surrounds the epactines or cladi transversely; more usually it passes into a
cylindrical form, and this may then develop secondary rounded tubercles at the end.
The usual mode of zygosis of the desmas is
by the ends of the apposed cladi, but some1 Döderlein, Studien
an japaniachei Litbi8tiden, Zeit&&r. f. wii. Zool., Bd. xl. pp. 64-104, pls. v.-viL, 1884.
'Carter, On Specimens Dredged up from the Gulf of Manaar, Ann.. and
14,
Mag. Nat. Hid., aer. 5, VOl. v. p.
p1. vm. fig. 51.
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times the cladi may be seen applying themselves to the whole length of the epactine of
an adjacent desma.
The syzygial tubercles expand and adapt themselves to the attached

surface in the usual fashion (P1. XXXI. fig. 6b).

Genus Neosiphonia, n. gen.
Jereopsis, 0. Schmidt, Spong. Meerb. Mexico, p. 20, 1879.
Tetracladithe with a rounded body, supported on a longer or shorter stem; canal
The ectosomal megascieres are dicho
system as in the fossil genus Siphonia or Jerea.

or tricho-trines.

The microselere is a spiraster.
Schmidt states that ectosomal megascieres are absent in the specimens he examined,
but he does not add whether these were fresh or deciduous examples.
A fragment sent

me by Professor Agassiz is certainly deciduous.
If Schmidt's statement should be con
firmed as true of fresh specimens, it would necessitate alterations in our classification;
but since dichotrines are associated with the species from Fiji, one would be surprised

if they should prove to be absent in that from the Gulf of Mexico.

Neosiphonia superstes, n. sp. (P1. XXXI. figs. 7-12).
Sponge (P1. XXXI. figs. 7, 7a, 7b).-A somewhat spherical body, produced below
into a short, stout, compressed pedicel, which ends without expanding into a base for
attachment.
Oscules collected in a somewhat depressed area on the summit, the patent
ends of the' excurrent canals, which descend into the sponge perpendicularly along the
axis, but in a direction more and more parallel to the surface as they he nearer to
it.

Pores (?).

Small, circular holes scattered

thickly over the outer surface of the
ends of the incurrent canals, which are

sponge, including the pedicel, are the open
smaller than the excurrent, and enter the sponge perpendicularly to the surface, pro
ceeding towards the centre along radial lines.
1. Desma (P1. XXXI figs. 11, ha.).
The four epac
Spicules.-I. Megascieres.
tines, about 010 to 020 by 007 mm., bifurcate into cladi, some or all of which

These end in
again subdivide once or oftener into smaller, irregular, twig-like branches.
syzygial tubercles, which apply themselves to the cladi or tubercles of adjacent desma,
and unite with them by clasping and intergrowth in the usual manner (P1. XXXI
Small cladi ending in tubercles are given off from the surface of the
figs. 12, 12a).
desma generally, except from the epactines, which are devoid of accessory processes as
far at least as the extension of the axial fibre.

The axial fibre extends from the centre

through the epactines for a distance varying from about 0,065 to 0,16 mm., sometimes,
but rarely, extending as far as the point of bifurcation, though in one or two instances
it has been traced, a little beyond it, bifurcating with the epactine, and extending as a

300

THE VOYAGE OF H.M.S. CHALLENGER.

continuous rod for 0-026 mm. along one cladus, and for about the same distance as a row
of granules along the other.
Just before it terminates, for a distance of 0019 to
0 *026 mm., it loses its regular even-sided, rod-like appearance, and presents an
irregular,
wrinkled, or alternately swollen and constricted outline.
The concentric layers of opal

of which the desma is built up (both in this sponge and in the Lithisticla
generally)
in
section
as
a
number
lines
to
of
the
axial
rod, but
appear
optical
longitudinal
parallel
just beyond its termination they unite across in front of the end of the axis in curved

lines, from which it is evident that in the course of development of the desma the axial
rod not only ceased to
lengthen with the growth of the epactines, but that immediately it
did so it became closed in by the completion of the mineral part of the desma in front
of it.
The subsequent growth of the desma, its formation of cladi,
twigs, and syzygial
tubercles, takes place therefore entirely
An axial
independently of the axial fibre.
portion, however, is still to be traced through the twigs and branches.
It consists of
silica of different refractive index and different
solubility to the outer coatings, and runs
as a wide core, about 0,005 mm. in diameter, bounded
by undulating, longitudinal lines,
and crossed by transverse curved lines
It
up to the commencement of the apophyses.

reminds one of the axial core of the spongin fibres of
horny sponges.
2. Dic/w- or tric1o-trine
A short, straight, conical
(P1. XXXI. figs. 10, lOc&, lob).
rhabdome, with a rounded point, cladi bifurcate, or trifurcate, or
irregularly subdivided,
with rounded points, proto- and deutero-cladi
extending in one plane at right angles to the
rhabdome.
Rhabdome 0l5 mm. long, protocladi 0026 mm., deuterocladi 0,25 mm. long.
3. Oxea (P1. XXXI. fig. 8), fusiform, with rounded
points, 228 by 0O26 mm.
11. Microsclere.
4. Spiraster (P1. XXXI. figs. 9, 9a), a short, thick
spire, with long

spines spirally arranged round it; total length 0045 mm., length of spire 0013 mm., of
spines 0032 mm.
Colour.-Unknown; the specimen consists only of the skeleton, which is snow-white.
Habitat.-Station 173, off Matuka, Fiji Islands,
July 24, 1874; lat. 190 9 35 S.,
long. 1790 41' 50" E.; depth, 315 fathoms; bottom, coral mud.
Dredged.
Remarks.-The

single specimen dredged of this sponge consists merely of the.
skeleton, from which all the soft
parts, except a few shreds of yellowish material, which
appear to be parts of the skin, have disappeared.
It is from this " skin" that the dermal
trienes and spirasters described above were obtained.
The sponge is of extreme interest, since it
represents in existing seas the Siphont
and Jerete of the mesozoic era.
With Siphonia, the first fossil Lithistid ever completely
described and interpreted,' it agrees in all essential
can
respects except, so far as one
judge from the broken character of the upper surface, in the absence of a deep central
cloaca; in this respect it
nafliS
appears to resemble the genus Jerea, hence Schmidt's
1 Sollas, On the
Structure and Affinities of the genus Siphonia, Quart. Journ. Geol. Soc., p. 790, 1877.
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Jereopsis, applied to an apparently similar sponge obtained from the Gulf of Mexico, in
water from 80 to 90 fathoms deep.'
Differences in detail, no doubt, exist between the
desmas of the Fiji sponge and the Cretaceous Sipllonia3; in the latter they appear, for

instance, somewhat smaller and not so freely branched as in the former.
Such differences,
however, are of no more than specific importance, and a generic distinction can only be

maintained on the ground of our ignorance of some of the more important characters of
the fossil forms, such for instance as the form of the microscleres and of the ectosomal
The dimensions of the sponge under description are as follows:-the total
megascieres.
height is 46 mm., the diameter of the body 39 mm., the length of the pedicel is about
15 mm., the size of the base 23 by 10 mm.; the excurrent canals are 15 mm. wide near
their distal ends; the incurrent canals 1 mm. and less where they commence at the surface.
Family II. CORALLISTIDA.
Tri&nophora in which the desma is monocrepid and tuberculated.

Genus 1.

Corallistes, 0. Schmidt.

Corallisticke in which the ectosomal megasciere is a dichotrine, and the microscleres
are spirasters.
The pores are simple.
(Jorallistes typus, 0. Schmidt (P1. XXXIV. figs. 14-18a).
Coralli8tes typus, 0. Schmidt, Spong. Atlant. Gebiet., p. 22, p1. iii. fig. 3,1870.
Coralli8tes bowerbanici (par8), Carter, Ann. and Mag. Nat. Hist., ser. 4, vol. xviii. p. 460, 1876.
Zittel, AbhandL d. k. baler. Akad. d. Wiss., p. 103, 1878.
to
P)
,,
Sponge (P1. XXXIV. figs. 14, 15).-A thick transversely oval plate with well-rounded
Oscules small, somewhat numerous
edges, erect, attached by an expanded incrusting base.
on the convex side.
Pores dispersed over the concave side, singly perforating the poral
areas.

The rounded margin of the sponge is devoid both of oscules and pores.
1. Desmas (P1. XXXIV. fig. 16), these present the usual
Spicules.-I. Megascleres.
Corallistes form, and are studded with the characteristic capstan-shaped tubercles, as well

as with simple conical and cylindrical forms; the ends are expanded to form foliated
plate-like processes, which adapt themselves to the sides and ends of neighbouring desmas.
2. Dichotril8ne. (P1. XXXIV. figs. 18, 18a), rhabdome short, conical, with rounded end;

deuterocladi also with rounded ends, rhabdome from 0,238 to 032 by 0032 mm., proto
cladi 002 mm., deuterocladi 0'116 mm. long.
These spicules are of very various size,
and the largest differ in the length of the rhabdome in different regions of the ectosome.
'0. Schmidt, Spong. Meerb. von Mexico, p. 20, p1. ii. fig. 10, 1879.
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3. Oxea, long, slender, fusiform; occurring very sparingly, chiefly near the walls of
the larger canals, to which they run parallel; the inner end of the spicule is sharply
pointed, the outer has not been observed; more than 0,71 mm. in length by 0004
mm. in thickness.
II. Microsciere.

4.

Spiraster., these are mostly of the typical spiral form, but they
vary almost indefinitely; the spire varies in form and dimensions, and the spines vary
in both these characters and in number; sometimes the spines become much reduced

in number, enlarged and produced into
secondary spines, sometimes with an increase
in size and reduction in number of the
spines, the spire becomes thickened into a stout
fusiform body, and variation in this direction may proceed so far that at
length a minute
fusiform centrotylote oxea, such as is represented by an accidentally unnumbered figure
The commonest form
placed immediately above fig. 18, P1. XXXIV., may be produced.
of spiraster is about O02 to 0O24 mm.
long, with spines O0O5 mm. in length.
Throughout a great part of the ectosome a number of problematical hollow rods
occur, thickly distributed, lying with their long axes variously orientated, but parallel

to the surface; they consist of a thin siliceous shell, cylindrical in form, with rounded
closed ends, hollow, and apparently empty within; 0O71 mm.
long by O0065 mm. in
diameter. As they are not present in all parts of the ectosome, and as they are
quite

unlike any known form of cylindrical sponge spicule, they can
hardly be regarded as
spicular components of the sponge; they may possibly be Diatoms like those met with
in Anthastra pyriforniis (p. 148).
Colour.-Yellowish-white.
Habitat.-Station 122, off Pernambuco,

September 10, 1873; lat.
34 50'W.; depth, 350 fathoms; bottom, red mud.
Florida, 152 to 228 fathoms, and 7.- fathoms
(0. Schmidt).

90 5

S., long.

Remarks.-So far as one can judge from Schmidt's very imperfect description, the
single specimen above described belongs to the species Corallistes typus, 0. Schmidt.
Schmidt's specimens were obtained from Florida at a depth of 152 to 228 fathoms,
fathoms, as Schmidt thinks by mistake.
That
though one fragment was labelled 7

which he figures closely resembles our sponge both in form and size; but certain irre
gularly bent uniaxial spicules which are represented as distributed through it are certainly
not present in ours.
These spicules, however, have probably been introduced, as Carter'
affirms, by some parasitic sponge.
The Challenger specimen is 29 mm. in height, 35 mm. in width, and 13 mm. in
thickness.
The oscules, which are from 05 to ro mm. in diameter, lead into excurrent

canals, which immediately branch into the substance of the sponge; the pores lead into
incurrent canals, which descend perpendicularly through the ectosome and open into longi
1 Carter, Ann. and
Mag. Nat. Hut., aer. 4, vol. xii. p. 443,1873.
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tudinal canals, which run either within the ectosome, or immediately below it; from
these longitudinal canals, or sometimes without their intervention, but in direct continua

tion of the poral canals, others descend perpendicularly into the sponge, crossing the
wail transversely, and traceable nearly as far as the oscular surface.
The canals are
crossed by vela, especially well marked near their origin.
The ectosome (P1. XXXIV. fig. 16) is about 0,24 mm. thick over the oscular and

poral faces, but at the margin of the sponge it increases to 0,48 mm. in thickness.
It consists of ordinary collenchyma; in places, however, especially adjacent to the canal
walls, containing numerous oval vesicles, from 0O2 to 0028 mm. in diameter, empty of
contents, except for the presence of a small spherical nucleus, OOO4 mm. in diameter,
inclosing a minute spherical nucleolus.
By the coalescence of several such vesicles a
cavernous collenchyma is produced here and there.
Besides the branching collencytes,
the collenchyma contains small fusiform cells with long
Thrombus cliallengeri.

tails like those described in

The mesoderm of the choanosome is a sarcenchyma; it contains numerous amboid
cells irregularly dispersed through it, but most abundant near the ectosome.
They stain

more deeply with reagents than the surrounding tissue; their average diameter is about
003 to 0,04 mm., and they present, embedded in their granular protoplasm, an oval
nucleus, 0,0158 by 001 18 mm. in diameter, within which is a very evident deeply
stained spherical nucleolus, 0 *005 mm. in diameter.

The flagellated chambers are small, 0,0178 mm. long, by 0023' mm. broad; they
are produced into a narrow aphodus which varies in diameter, measuring on an average
about 00118 mm.
The development of the desmas follows the usual course, the young forms occur most
numerously near the inner surface of the ectosome and about the walls of the canals; no
clear evidence of a spicule cell was obtainable, though in two instances a flattened vesicle,
containing a spherical granule and looking very like a nucleus with its nucleolus, was
observed lying on the side of a young desma, the general surface of which was covered
with a thin film of granular protoplasm.
mm. in diameter, the nucleolus 0004 mm.

The nucleus, if it be such, measured 0,0158

Corallistes rnason.i (Bowerbank) (P1. XXXIV. figs. 1-13).
Dactyiocaly
11
Coralliste8

mc4oni, Bowerbank, Proc. Zool. Soc. Loud., p. 91, p1. vi. figs. 1-4, 1869.
Carter, Ann. and Mag. Nat. list., ser. 4, vol. xii. p. 437, 1873.
.11
Zittel, Abhand.I. d. k. bajer. Akad. d. Wiss., Bd. i. p. 103, 1878.
,,

Sponge (P1. XXXIV. fig. 1).-An irregular flabelliform or folded, sometimes proli
ferating plate, with a rounded sinuous margin; erect, attached by an incrusting base.
Surface smooth, even or dimpled.
Oscules scattered on the inner face, situated on the
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summits of little conical elevations.
centrally perforating a poral area.

Pores dispersed on the outer face, singly and

1. Desma (P1. XXXIV. figs. 7, 8), various in form,
Spicules.-I. Megascleres.
branches short, expanded at the ends, bearing simple and compound tubercles, the latter
with a cylindrical stem and an expanded hemispherical head, raised into low rounded

The epirabd of a simply curved desma measures on the
secondary tubercles.
average.
06 by 0052 mm.; the branches of complex forms are about 0,024 to 0O32 mm.
long;

the larger tubercles 0039 to 0045 mm. wide across the head.
2. Dichot7'ievne (P1. XXXIV. figs. 2, 2ct), rhabdome
straight, conical, rounded off at the
end; protocladi extending outwards and forwards, deuterocladi horizontal,
frequently
Rhabdorne 015 by O039 mm.,
slightly recurved close to the end, which is rounded off.
These spicules, as observed by
protocladi 0026 mm., deuterocladi 0,155 mm. long.
Bowerbank, differ greatly in size, even when fully grown.
The largest measured by
Bowerbank is stated to be

inch (OG58 mm.) long, with a chord of
inch (011 mm.),
dimensions very nearly those of the longest spicule observed
by me, of which measure
ments are given above.
3. Oxea, long, slender, cylindrical, or fusiform,
sharply pointed, simply curved or
sinuous, 0,92 by O007 mm.
These spicules are arranged to form fibrous groups, which

near the surface lie parallel with the shafts of the dichotriarnes.
II. Microsclere.
4. Spiraster (P1. XXXIV.
fig. 12), a spiral axis, with spirally
arranged spines, 002 to 0024 mm. long, spines 0004 mm. long. This spicule occasionally

passes into an amphiaster, 0,27 mm. long, with spines 0,0118 mm. long; or sometimes
even into minute quadriradiate or triradiate
plesiasters, like the corresponding spicules of
Thenea; the spines of these modifications are about 0,014 mm.
long.
Colour.-Yellowish-white.

Habitat. -Porta Praya, St. lago, Cape Verde Islands,
August 1873; depth, 100 to 128
fathoms.
Madeira (Bowerbank).
Remarks.-Bowerbank gives an excellent
description of this sponge, taken from a
remarkably fine specimen, much larger than any which have passed through my hands.
The Challenger specimens are indeed all
fragments, with the exception of one small
and evidently young form, which is fairly
This is somewhat fan-shaped,
complete.
about 38 mm. by 30 mm. in length and breadth, and 2 mm.
high; the thickness of the
The base, which is well preserved, is
plate is about 6 to 7 mm.
slightly expanded. The
largest fragment (P1. XXXIV. fig. 1) bears oscules on the convex side of the two attached
plates of which it consists; these plates, however, are bounded by broken edges, and so
joined at the base as to suggest that they form parts of a single fold, and if this be so, as I
do not doubt it is, the oscular faces would have formed the inner surface of the fold when
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complete. The margins of the plates are incurved towards the poral faces, rendering them
more concave than they would otherwise be.
Where the oscular faces of two plates have
come in contact in course of growth, they have grown together.
The height of this
Bowerbank's specimen,
fragment is 75 mm., the thickness of the plate from 8 to 10 mm.

with a height of 188 mm., presents a thickness of from 105 to 12.5 mm.
Most of the specimens illustrate in a very striking manner the local death to which
sponges, and especially Lithistid sponges, are liable; the greater part of some of the
fragmentary plates consists of dead skeleton, the remainder of complete and apparently

In one case the wall having everywhere decayed around a circum
healthy sponge.
scribed patch which still remained alive, the latter, prevented from
extending laterally,
has increased in thickness, so that it is 1 mm. thicker than any of the
normally grown
specimens with which it is associated, and, of course, much thicker than the rest of the

plate to which it belongs.
The whole exterior surface of the sponge is invested with an epithelium, on the under
surface of which spirasters are thickly scattered.
In a tangential section one sees below

this the cladomes of the dichotrincs, with the cladi of various sizes extended in every
direction, and not regularly mapping out poral areas, as is the case with
many other
Between the cladi, often in the angle of the
sponges provided with similar spicules.
deuterocladi, tubercular processes are seen extending directly upwards from the under
On the oscular surface the. dichotrieues extend up the sides of the
lying desmas.
oscular cones, but do not proceed far beyond the margin of the summit, which is
usually from 04 to 0,5 mm. in diameter, and bears in the centre the oscule, which is
from 01 to 03 mm. in diameter.
The epithelium, with its associated spirasters, extends
across the annular space which separates the oscule from the desmas, and is continued
downwards as a lining to the excurrent tube.
On the poriferous surface the desmas are
absent from numerous special areas, each of which is perforated in the centre by a single
pore, from 0,02 to 006 mm. wide; sometimes no poral aperture can be distinguished, the

position of the pore, however, remains clearly indicated by what appears to be a dense
aggregation of spirasters; this is, however, an optical delusion, due to one's looking down
into the poral canal, the sides of which are covered with spirasters underlying the
The dichotrines are not regularly arranged around the poral area, and
epithelium.
their clad do not extend quite close to its margin.
The ectosome (P1. XXXIV. fig. 13) is about 0 *8 mm. thick on both faces of the

It consists of a gelatinous matrix full of round or oval empty vesicles, from
sponge.
002 to 00316 mm. in diameter; occasionally a small quantity of granular protoplasm
is seen investing a part of the interior of the* vesicle, and within this, bulging it out on
one side, is a spherical or oval vesicle, about OOO4 mm. in diameter, containing a central
In other cases several little
granule, together resembling a nucleus with its nucleolus.
bodies, reminding one of choanocytes, are seated on the wall.

They consist of a basal

-

-
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spherical part, from which a narrow, cylindrical neck projects into the interior of the
cavity, the length of the whole structure being 0,0118 mm.
Thc vesicles are frequently crowded together so as to reduce the matrix to very thin
Numerous granules are dispersed through the matrix,
partitions (P1. XXXIV. fig. 12).
and it takes a distinct stain with hmatoxylin;
branching and fusiform collencytes,

with nuclei like those seen within the vesicles, are also present.
The tissue is therefore
a collenchyma containing vesicular cells, similar to those which occur in Pleroma and
other Lithistids.

The vesicular cells are, 1 am inclined to think, residual cells,
developed
from smaller but similar cells, which are scattered
the
matrix,
and
which
can be
through

traced downwards to a size not exceeding 0008 mm. in diameter.
It appears possible
that they may have been filled when fresh with some kind of oil, since in
lktcltymatisma,
which possesses similar cells, multitudes of oily
globules immiscible with water, are set
free on cutting through the cortex.
If this oil were soluble in alcohol, the
oil-bearing
cells in

The
spirit specimens would resemble the vesicular cells above described.
choanosome is distinguished from the ectosorne, partly by the presence of
flagellated
chambers, partly by the character of the mesoderm, which consists of
sarcenchyma..

There is no sharp line of demarcation between the two
regions, however, and vesicles
precisely similar to those of the ectosomal tissue extend from it for some distance into the
The sarcenchyma also contains numerous problematical little bodies, as
sarcenchyma.

much as 0,004 to 0005 mm. in diameter, subangular in outline,
apparently homogeneous,
and very darkly stained by hmatoxylin.
The flagellated chambers (P1. XXXIV.
fig. 10)
are small, about 0,024 to 0031 mm. broad,
by 0018 to 0024 mm. long; they open into
narrow aphodi, and are supplied by short, wide
The choanocytes present
prosodi.
comparatively large, deeply stained, basal portions, about 0,0035 mm. wide by 0004
mm. long, the collum appears to present double-contoured walls, and ends in the usual
fenestrated diaphragm; the total length of the choanocyte is 0012 mm.
Formation of the Desincz (P1. XXXIV. figs. 3-6).-In slices cut from specimens frozen

in gelatine jelly, several, young desmas are seen lying close to the outer epithelium
bounding the ectosome.
They are granular throughout, and are separated from the sur
rounding collenchyma by an interval which is partially filled by dark, granular, deeply
stained protoplasm, forming an incrusting' layer 0009 mm. in thickness, and containing
oval nuclei 0008 mm. in length, with spherical nucleoli.
This darkly-stained material
is in striking contrast to the surrounding collenchyma, and evidently associated with the
young desmas, so that I am inclined to regard it as representing a layer of scleroblastic
cells.

REPORT ON THE TETRACTINELLTDA.

307

4
C'orailistes thomasi, n. sp. (P1. XXXV. figs. 12, 13; P1. XV. figs. 40-46).
Sponge (P1. XXXV. figs. 12, 13).-A small, somewhat ear-shaped plate, margin
rounded, erect, attached by an incrusting base.
Oscules numerous, small, with raised
margins, scattered at nearly equal distances apart over the convex face of the plate

Pores scattered evenly on the concave side of the plate (PL XXXV.
(P1. XXXV. fig. 13).
fig. 12), each porous area singly perforated by a central circular pore.
1. Desma, epirabd stout, cylindrical, cladi similar, rather
Spicules.-I. Megascleres.

short, bearing somewhat stud-shaped tubercles,
presenting a short, cylindrical stalk or
neck, which terminates in an expanded, somewhat hemispherical head, about 0032 to

0064 mm. in diameter, bearing low, rounded,
secondary tubercles, arranged in groups,
those on the sides being frequently elongated longitudinally.
The ends of the cladi
terminate in expanded lobate processes, which grow over the sides of neighbouring desmas,
The breadth of the cladi is usually about
closely embracing the necks of the tubercles.
0045 to 0052 mm., their length 0,065 to 0097 mm.
2. Dichotrine (P1. XV. figs. 40-42), rhabdome stout, short, conical,
strongylate;
short,
deuterocladi
both
protocladli relatively very
long;
spreading horizontally, bearing
on their distal face short, rounded, conical tubercles which
project forwards, growing
out into tubercles at the edges also.
Rhabdome 0366 by 0039 mm., often 00l3 mm.
wide at the end where rounded off, protocladus 00194 by 003
mm., deuterocladus
0084 by 0026 mm.
II. Microscieres.

3. Strongylospire (P1. XV. fig. 43), undulating or vermiculate rods,
axis straight, curved, or irregularly bent, 0026 to 0,032 by 0'004 mm.
4. Spiraster (P1. XV. figs. 44-46), of various forms, approaching the metaster and
amphiaster types, 0032 mm. long, a single spine from 0,008 to 0,016 mm. long.
5. Orthotricliites; scattered amongst the spicules obtained by boiling out with nitric

acid on the glass slide, are fine siliceous filaments distinctly double-contoured, but too
fine to afford measurements of thickness, sharply pointed at each end, and about 016 mm.
long.
Colour.-In the dried state yellowish-white.
Habitat.-Station 192, off the Ki Islands, south of Papua, September 26, 1874;
lat. 5° 49' 15" S., long. 1320 14' 15" E.; depth, 140 fathoms; bottom, blue mud.
Remarks.-This specimen so closely resembles in form and size another belonging
to a different genus and species, Azorica marginata, obtained at the same station, that

they were originally mistaken for one another, and the whole sponge of Corallistes
thomasi was figured along with the desmas of Azorica marginata.

The present sponge is about 16 mm. wide, 11 mm. high, and 4 mm. thick.
The
oscules occur as central perforations about 0,048 mm., at the bottom of circular craters,
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about O16 to 0,24 mm. in diameter, situated at the summit of conical monticules, about
10 mm. wide at the base.

The ectosomal dichotrhnes extend over the sides of the

monticules, but stop short at the summit; the interior of the crater is lined by the
This
strongylospires and associated spirasters, which he beneath a thin outer skin.
spicular layer is continued down the sides of the tube, which descends into the sponge
from the oscule.

The poral tubes are each surrounded by a skeletal wall formed of desmas, and end at
the surface each in a little crateriform depression, lined by a spicular layer like that of
The pore is simply the open end of the poral tube; it is usually about
0O32 mm. in diameter, and the depression in which it lies about 0,16 mm. across.
The cichotriene recalls to mind that of Corallistes noli-tangere, as figured by

the oscules.

Zittel's illustration of this spicule differs from Schmidt's, and is altogether
unlike that of Corallistes thomasi.
The strongylospire is the homologue of the micro
rabd which occurs in other species of Corallistes, it is possibly not truly spiral, but
merely undulating, and if so, should be termed a sinuous strong le.
Schmidt.

Gorallistes bowerbanki, Johnson.
Dactylocalyx howerbanki, Johnson, Proc. ZooL Soc. Lond., p. 257, 1862.
Bowerbank, Proc. ZooL Soc. Lond., p. 94, pL vi. figR. 5-8, 1869.
Carter, Ann. and Mag. Nat. list., ser. 4, vol. xii. pp. 437, 441.
tJoralli8tes bowerbunki, Carter, Ann. and Mag. Nat. Elist., ser. 4, vol. xviii. p. 460, 1876.
Gorallistes types, Zittel, Abhandl. d. k. baier. Akad. d. Wiss., vol. i. pp. 103, 120, 1878.
The specimen, which I believe I am right in assigning to this species, is but a part of
the wall of a sponge which in the complete state must have been of very considerable
size.
It had evidently been lying in a dead state on the sea-floor for a long time before
it was dredged up, consequently microscieres are not present, and the ectosomal trines
have suffered considerably from solution.
The fragment is a plate-like slab, bounded by
broken edges on two sides, and on the third by the natural margin, *hich is not rounded
but irregularly ridged.
It measures 96 by 112 mm. and is 16 mm. thick.
On the poral
surface exposed superficial canals are seen with a general longitudinal drift towards the
Both excurrent and incurrent canals, which are about 0.5 mm. wide, wander
margin.
crookedly but transversely through the wall.
The desmas differ markedly from those of Corallistes masoni, Bowerbank, they are
usually smooth, tubercles only appearing here and there on the sides of the epirabds
and clad, which end by breaking up into numerous twig-like processes with expanded
ends.
The interlocking of the desmas takes place by means of these processes, and in

general character much resembles that of the Tetracladid; the quadriradiate form of
some of the desmas is also very striking, but all are founded on a monaxial spicule.
The

ectosomal spicules are dichotrines, the conical rhabdome measures 0,72 by
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0O32 mm., the protocladi 005 mm., the deuterocladi 0223 mm. in length.
In one
instance a dichotriene entangled in the skeleton was observed with tuberculated cladi.
Habitat.-Coast of Portugal.
Deep water off Madeira, Johnson; near Cape St Vincent, 374 fathoms, "Porcupine"

Expedition (Carter).
Rernarks.-Zittel regards Corallistes bowerbanki, Johnson, and Gorallistes typus, 0.
Schmidt, as identical species; the difference by which they are most readily distinguished
is the size of the dichotrine, the rhabdome of which has in Corallistes bowerbanici twice
or three times the length of that in Corallistes typus.
In this respect the former species
more closely resembles Corallistes masoni, from which it is
distinguished by the far
greater thickness of its sponge wall, as well as by the characters of the desmas.

Genus 2.

Callipelta, n. gen.

Coraffisticlie in which the ectosomal megasclere has the form of a dliscotrine, but
the axis of a rhabdus.
The microsclere is an amphiaster.
Callipelta ornata,' n. sp. (P1. XXXVIII. figs. 28-30).
Sponge.-At an early stage hemispherical, bearing a single oscule at the end of a
tubular prolongation; attached.

1. Desma, of the usual Corallistes-form, bearing tubercles
Spicules.-I. Megascieres.
with cylindrical necks and expanded heads, subdivided into a few
large, rounded,
tubercles;
secondary
crepidial axis, centrotylote, 0,02 mm. long.
2. Discostrongyle

XXXVIII.

figs. 28, 29), rhabdome short, stout, conical,
strongylate, frequently produced into a few conical, rounded tubercles, or branching
lamellar outgrowths at the strongylate end,
expanding distally into a horizontal disc,
with an incised, somewhat crenate or bicrenate margin, and tuberculate distal surface.
(P1.

The tubercles are of a rounded, conical form, scattered at about
equal distances apart.
The discs partly overlap, partly are articulated, together by their denticulated
margins.
Rhabdome 0'028 to 0,045 by 0016 to 002 mm., from 0008 to 0012 mm. thick at the
strongylate end, disc 01 by 014 to 0,11 by 0,18 mm. in breadth and width, 0012 mm.
thick, tubercles about 0008 mm.
apart.
3. Oxea, slender, cylindrical, over 016 mm.
long by 0,002 mm. in diameter.
II. Microscieres.
4. Amphiaster (P1. XXXVIII. fig. 30), axis short,
straight,
cylindrical, with a whorl of spines at each end, and also at each end a single spine

prolonging the direction. of the axis; occasionally spirally arranged spines appear on
'This is named Coraiiites caflipeita on the legend to the Plate.
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the sides of the axis, spines slender, conical, terminally tylote; axis about 0,006 mm.
long, spines about 0,008 mm. long, total length of amphiaster O02 to 0024 mm.
Colour..-Yellowish-white in the dried state.
Habitat.-Station 192, off the Ki Islands, south of Papua, September 26, 1874;
lat. 50 49' 15" S., long. 132° 14' 15" E.; depth, 140 fathoms; bottom, blue mud.
Remarks.-This little sponge, only about 2 mm. in diameter, was found incrusting
the fragment of limestone to which corallistes t/iomctsi is attached.
It might easily
have been mistaken for a Foraminifera, but on mounting in balsam its true character
at once appeared.
The monocrepidial character of the desma is obvious enough at all stages of its
development from the earliest to the latest, but the nature of the disc does not at first
After a searching examination I can find no trace of a division of the
appear so clear.
rhabdal axis on or after entering the disc, there is no trifid nor any other subdivision,

No trace of subdivision was revealed by
simply an abrupt and sudden termination.
treatment with hydrofluoric acid.
The disc therefore is uniaxial, like that of Neopelta,
from which, however, it differs not only by the tuberculation of its surface and the denti
culation of its margin, but also by the almost constant presence of a stalk.
Only in a
single instance was the rhabdome not observed, and even then its place was indicated
by a slight irregularity of the surface, and no tangentially lying crepidial axis was
observed.

In Neopelta the stalk on the contrary is more often absent than not.
In
addition to this the stalk is usually at right angles to the disc in callipelta, while in
The discostrongyle of callipelta
J'Teopelta when present it is usually obliquely inclined.
appears therefore to form a connecting link between the discotrüene and the disc, it differs
from the latter and resembles the former in the almost constant presence of a stalk set at
right angles to the disc; it differs from the former and resembles the latter in the
constant absence of cladal axes.

The question then arises, so difficult to answer in all
similar cases, not only in the Lithistid, as to whether the disc is descended from the.
discotrine, or vice versd, or whether both have a separate or a common third origin.
The last alternative may I think be safely dismissed.
With regard to a separate origin
there is more to be said.
The discotrimne can be traced into the dichotrine, and we

The dichotrine is the most
may safely assert that one has arisen from the other.
widely diffused, and departs the least from the usual spicular type, so that the order
of development has in general been tacitly assumed as from the clichotrine to the
discotrine, and not vice vers4.
This conclusion becomes strengthened when the
identity in character of the diehotrine in the Lithistid with that of the Choristid
is considered.
Zittel, indeed, speaks of the resemblance between these spicules in the
two groups as a deceptive or false resemblance; this is mere transcendentalism, false

conclusions may be drawn from the resemblance no doubt, but the resemblance itself
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is real

enough; I doubt whether any one, including Professor Zittel himself, could
distinguish the dichotrines of some Lithistida from those of some Choristida, even
under

the highest powers of the microscope.
In the general introduction we have
shown reasons for regarding the Lithistida as derived from the Choristida, and not
vice versa, and connected with this is the probability that the cichotrine is a part
of the Lithistid

inheritance

from

the Choristida.

Thus

discotriene as a modified dichotriene, and not vice versd.

then we

may regard the
If now we consider the

disc, it may have been derived from the discotrine, or
Thus
independently evolved.
in &leritocler'ma, to which the suggestion of being a parental, rather than a filial form
is given by the presence of sigmaspires, we find
strongyles very similar to the crepides
of the monocrepidial desma accumulated to form a subdermal skeletal
The
layer.
tendency amongst the Lithistida for spicular structures lying near the surface of the

sponge to grow out in a plane parallel to it is exemplified by the broadening
the cladi of the dichotriene, by which it becomes converted into the discotriene.

of
If

the same tendency should affect the
strongyles lying beneath the epithelium in Scierito
(lerma., they would become converted into discs like those of Neopelta; if some of these
strongyles lie obliquely not quite parallel to the surface of the sponge, we may expect
the distal end alone to expand, and then the discs with oblique stalks, also characteristic
of Neopelta, would arise.
Thus a separate origin for the Neopelta-disc is quite conceiv
able, and the explanation just given accounts for the position of the crepidial axis in the
plane of the disc, a feature very difficult to understand on the hypothesis that the discs
are modified discotriues.

But next we have to consider the relationship of the
discostrongyle of Callipelta;
in the fact that the shaft is nearly
always directed at right angles to the disc, and that
the crepiclial axis never lies in the plane of the disc, even when the shaft is absent, this
much more closely resembles a discotrine than a disc; the desmas of
Cailipelta are also
much more like those of Corallistes than of Neopelta, and I think we may with greater
probability regard the discostrongyle as a reduced discotrine than as a modified disc.

This being so the issue is much narrowed, and the only point for inquiry which remains
is as to the relation of the discotriene series (inclusive of the
discostrongyle) to the
Is the latter a reduced discostrongyle, or of separate origin, or is any
Neopelta-disc.

third explanation possible
I must confess that to me it is difficult to answer the first
part of the question in the affirmative, an affirmative to the second one would avoid if

one could, and a third explanation
Instead of regarding the com
may be suggested.
pleted disc, let us fix our attention on the crepis; in the dichotrine this is of course a
dichotrine, in the discotrine it is
frequently reduced to an orthotriene; the genera.!
superficial extension of the cladome being independent of the direction of the deuterocladal

axes, the existence of these ceases to have any meaning, and they disappear as useless
structures; but the protoclada] axes are also useless, and they similarly but subsequently
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size even in the spicules in which they are constantly
disappear, they are of very variable
in length, and their disappearance as in the
present, frequently reduced to 0004 mm.

in this case more readily intelligible
discostrongyle need cause us no surprise. A reduction,
than in many others, has taken place of a precisely similar character to that which pro
The crepis, now become monaxial,
duces a microxea from a spiraster or an oxyaster.
is liable to an independent series of modifications, and no longer compelled into a
axes, assumes a position partly
definitely orientated position by the presence of cladal
the disc-like expansion is
tangential, partly radial, and partly intermediate or oblique,

before, and discs result in which the crepis may
produced by the same tendency as existed
But the existence of the.
he either wholly immersed, or only partially, as in Neopcltct.
discs themselves is no longer necessary with the changed position of the crepides, and so
in Scleritoderrna we find lying beneath the epithelium merely a felt of strong yles alto
Thus owing to the changes in the structure of the adult
gether tangentially arranged.
or crepis,
spicule working their way backwards till they affect the embryonic spicule
fresh series of changes are evoked which lead to fresh series of modifications in the adult.
This hypothesis serves to connect the dichotrienes of Corallistes with the strongyles of

Scleritodernw; but it is purely a hypothesis, and in view of the presence of sigmaspires
in the last-named genus, the possibility that it may be an advancing and not a reduced
form must be carefully borne in mind.
Family III. PLEROMIDA.

Trinophora in which the desma is monocrepid, and smooth, not tuberculated;
of
zygosis is produced by the expanded ends of the cladi of one desma clasping the sides

the epirabd or cladi of another.

Genus 1. Fleroma,' n. gen.
in which the flagellated chambers are large, with wide, short aphodi.
microseleres are microxeas and spirasters.
Pleromid

The

Fleroma turbinatum, n. sp. (P1. XXXIII.).
in a
Sponge (P1. XXXIII. figs. 1-2).--Small, obconic, compressed, terminating below
small, short, rounded pedicel, upper surface slightly convex, depressed in the middle,
margin rounded, oscules small, confined to the upper surface, the simple openings of
narrow vertical canals.

Pores simple, generally distributed over the sides.
1. Desma (P1. XXXIII. figs. 7-7e) ; this consists of a
Spiculea.-I. Megascieres.
i, a full measure, complement; in allusion to the presence of a full complement of spioulea.
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straight, curved, or sinuous, more or less cylindrical epirabd, varying from 02 to 05 mm.
in length, and from OO5 to 009 mm. in breadth; produced laterally and terminally
into a variable number of simple or bifurcate cladi, terminating in lobate or saddle-shaped
The crepis
expansions, which clasp the epirabd of adjacent desmas (P1. XXXIII. fig. 8f).
(P1. XXXIII. figs. 8, d, d') is a cylindrical strongyle, about 0065 by 0,001 mm. in

The successive
length and breadth, traversed by an axial rod about OO4 mm. long.
coatings of opal deposited on this can be traced by successive alternating layers of clear
and granuliferous opal, the outermost layer being always clear (P1. XXXIII. fig. 8e).
The history of the desma thus recorded exactly corresponds with that obtained by
piecing in a series desmas in successive stages of development.
In the young adult desma the cladi terminate in slender finger-like processes; these,
applying themselves to the shaft of a neighbouring desma, grow over it in expanded lobate

ends, thus producing the clasped zygosis already described.
The total length of the adult desma varies from about O5 to O8 mm.; the length of
the epirabd seldom exceeds 018 mm.

2. Dichotritene (P1. XXXIII. fig. 3).
This precisely resembles the corresponding
spicule of the Choristida; the rhabdome is conical, straight or curved, much tapered
proximally, but usually ending in a rounded-off point; the protocladi extend outwards

and forwards, the deuterocladi outwards, terminating in rounded points.
An axial rod
extends throughout both rhabdome and cladome. Rhabdome 096 by 004 mm., protoclacli
0064 mm., deuterocladi 016 mm. long.
The cladome lies beneath the outer epithelium,
the rhabdome descends perpendicularly into the interior (P1. XXXIII. fig. 9).
3. Oxea (P1. XXXIII. fig. 4), slender cylindrical, curved or somewhat sinuous,

tapering
to a sharp end with rounded-off point, usually thicker towards the distal end, 1.35
by
This spicule is chiefly confined to the ectosome, which it traverses
0008 mm.
radiately,

projecting beyond the surface, which it thus renders hispid; but a few straggling ex
amples are also to be met with in the choanosome.
II. Microseleres.

4. Microxea (P1. XXXIII. fig. 5), f'usiform, surface often minutely
roughened, frequently centrotylote, sharply pointed, about 018 to 0213 by 0005 mm.
This spicule corresponds to the microxea of Pcecilla.stra.

5. Spiraster (P1. XXXIII. fig. 6), a somewhat cylindrical spire, with a helical twist of
four to six revolutions; produced into spines at right angles to the surface, one at
every
quarter or half revolution, and into two or three spines at the end; spines sometimes
suppressed over a great part of the spire; length of the spines variable, sometimes as
much as 0*005 mm.
A single amphiaster was observed amongst the spirasters,
evidently
from
modification.
Total
resulting
length about 0'024 to 003 mm.
Colour.-Light grey externally, within light brown.
Habitat.-Station 173, off Matuku, Fiji Islands, July 24, 1874; lat. 19° 9' 35"
S.,
41'
50"
179°
315
E.;
fathoms;
coral
mud
bottom,
long.
depth,
.Dredged.
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Remarks.-This little sponge, 11 by 10 mm. in diameter, and 10 mm. high, is the
The family
only representative of Zittel's Megamorina in the Challenger collection.
is chiefly known in the fossil state; only one existing species has been described pre

viously to this, and that-Lyiclium torq'uila, 0. Schmidt-evidently belonging to a
different species, or, if the published descriptions are complete, to a different genus,
and perhaps family, since it is represented as not possessing trines, microxcas, or
spirasters.

Owing to the precious nature of the small amount of material I had at my disposal,
I could not make quite so searching an investigation as I could have wished; at the

same time, few points capable of determination have been left obscure.
Most doubtful
are the characters of the oscules and pores, but such few apertures as I did find of either
kind were small, simple, and circular, not sieve-like.

The ectosome (P1. XXXIII. fig. 9), about 06 mm. in thickness on the upper surface of
the sponge, consists of a tender coflenchyma containing numerous round or oval hollow
cells, 002 to 0023 mm. in diameter, with thin structureless walls and scanty granular

A circular or annular
protoplasmic contents, not taking a deep stain with reagents.
nucleus, 0 *004 mm. in diameter, lies embedded in the protoplasm, which is vacuolated.
The illustration (P1. XXXIII. fig. 13) shows these cells in the collenchyma imme

diately beneath the outer epithelium; the wash of brown colour represents the cohen
chymatous matrix, which is not a solid mass as this would seem to suggest, but cavernous.
The microxeas form quite a felt about the subdermal canals, much in the same fashion as
in Pcecillastra (P1. XXXIII. fig. 9).

Choanosome.-The mesoderm, except in the vicinity of the larger canals, where it
becomes collenchymatous, is a richly granular sarcenchyma, which takes a deep stain with
Numerous small round or oval cells, 002 mm. in diameter, with a nucleus
reagents.
0005 mm. in diameter, and resembling the vesicular cells of the ectosome, occur dis
persed through it, each cell lying within a little cavity, produced no doubt by treatment.
Sometimes these cells, instead of presenting a faintly stained protoplasm surrounding a
thin structureless wall, are wholly composed of protoplasm which takes an unusually
In some cases a number of little, transparent, structureless, somewhat highly
deep stain.

refractive, globules are seen surrounding the margins of both the deeply and faintly
Of their real
staining cells; they look somewhat like oil drops (P1. XXXIII. fig. 14).
nature I am ignorant.
The flagellated chambers are large, 0,044 mm. wide by 004 mm.

long, almost spherical, provided with a wide prosopyle, 0,02 mm. in diameter, and an
also wide apopyle, 00237 mm. in diameter, which leads into an aphodus frequently as
wide as it is long, sometimes, for instance, measuring 00275 mm. in both directions
(PL XXXIII. fig. 10).
The choanocytes are large, frequently 0,0118 mm. in length, and sometimes nearly
0004 mm. in diameter at the base.
The collar or collum, I am not rightly sure which
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(P1. XXXIII. figs. 11, 12), is continued into the fenestrated membrane, which crosses
the aphodal face of the chamber, as in nearly all Tetractineffida; it is here very con
spicuous, so that I first discovered its existence in this sponge.
The fenestr

are round or oval, and from OOO4 to OOO6 mm. in diameter; sometimes

a small, round, deeply stained body is seen occupying their centre.
This appears to me
to be the body of one of the choanocytes detached from the wall of the chamber, and
drawn by the contraction of the collum into the middle of the fenestra.

Coating the desmas of the skeleton is a thin lamella, which stains with hmatoxy1in;
it is to be frequently met with detached from both the desma and the surrounding
It appears to be fragile, breaking readily into polygonal fragments.
It
sarcenchyma.

was eagerly searched for associated cellular elements or scleroblasts, but as a rule no
structure of any kind could be discerned in it.
In a few instances, however, the appear
ances represented in the illustrations (P1. XXXIII. figs. 15, 15a-d) were observed; they

were so rare and exceptional, however, that I hesitate to attach any importance to them.
That the lamella is in some manner connected with the formation of the desma appears

however to admit of little doubt, and it is just possible that it may represent an exuda
tion from surrounding but hypothetical scleroblasts that has since become hardened by
treatment.

It is also possible that the lamina represents a stratum of organic matter
destined to receive a deposit of silica, and so to add to the thickness of the desma, and

in this case the apparent cellular structures associated with it may be exhausted sciero
blasts, though, judging from the homogeneous nature of the outer layers of the desma,
this seems unlikely.

Demus II. RHABDOSA.
Hoplophora in which the ectosomal spicules are microstrongyles or modified micro
The desmas are nionocrepidial.
8trongyles (discs).

Family II. SOLBRIT ODERMID.
Rhabdosa in which the ectosomal spicules are microstrongyles, and the other micro
acleres sigmaspires.

Genus 1. Scleritoderrna, 0. Schmidt.
Scleritodermid
pores on the other.

of plate-like form,
bearing simple oscules on one face, and simple
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Scieritodermaflabellijbrmis, n. sp. (P1. XXXV. figs. 26-50).
Sponge (P1. XXXV. figs. 26-28).-Small, irregularly fiabelliform, margin rounded,
sinuous, lobate, usually pedicellate, attached by an expanded incrusting base.
Oscules
numerous, small, the open ends of monticular or short tubular elevations, proceeding

from the front and usually concave face of the sponge.
Pores on the opposite face, the
open ends oflittle tubular elevations, similar to, but slightly smaller than those bearing
the oscules, arranged in sinuous rows, or scattered singly.

1. Desmas (P1. XXXV. figs.
Spicules.-I. Megascleres.
various irregular forms characteristic of the monocrepid desmas.

43-49), presenting the
When elongated chiefly

in one direction they may attain a length of 04 to 0,5 mm., when quadriradiate a
single
branched cladus may measure 024 mm. in length, the average breadth of the epirabd is
about 0039 mm.
The

desma (P1. XXXV. figs. 34-41) in its earliest observed stage is a
cylindrical strongyle with an eroded surface; it is 0,0774 mm. long by 0015 mm. wide,
and presents an axial rod traceable for 0045 mm.
The crepidial axis of the adult desma
young

is traceable for a distance of from 0032 to 0045 mm.
II. Microscieres.

2. Microstrongyle (P1. XXXV. figs. 29-33), a thin membrane
invests the sponge, and is accompanied by a layer of microstrongyles one or two deep,
lying parallel to the surface in various directions, and so close together as to form a
kind of felt.

These spicules are fusiform or cylindrical, with rounded, or slightly and
spherically enlarged ends, straight, simply curved, or irregularly bent, with a roughened
or minutely granulated surface; about 0O8 to 0,09 by 0,013 mm.

3. Sigmaspire, of the usual form, varying from less to a little more than a single
revolution, 001 mm. in length.
Colour.-In the dried state the surface has a faint yellowish-brown tint.
Habitat.-Station 192, off the Ki Islands, south of Papua, September 26, 1874;

lat. 5° 49' 15" S., long. 1320 14' 15" E.;
Trawled.

depth,

140 fathoms;

bottom, blue mud.

Remarks.-Of this sponge five specimens were trawled.
The smallest, which is the
most perfectly flabelliform, is 19 mm. high, 12 mm. broad, and 3 mm. thick; the largest
two measure respectively 42 mm. by 23 mm., and 20 mm. by 34 mm. in height and
breadth; though usually pedicelled, the sponge is sometimes in its most irregular and
incurved form, attached by the convex side of the folded plate.

The successive stages in the development of the desma are to be readily followed,
owing to the abundance of young forms; they are illustrated in P1. XXXV. figs. 34-42.
A description of the
the
development of the monocrepid desma generally is given in
Introduction.

REPORT ON THE TETRAOTINELLIDA.
The

resemblance

317

of this

sponge to Scieritoderma packardi is very close, the
characters of the pores and oscules are similar, and the same kinds of spicules are present
in both; the specific distinction is well marked, resting not only on the difference in

external form, though this is considerable, but more particularly on the dimensions of
the microstrongyle, which is twice the length in Scleritoderma packarcli of that in
Scieritoderma flabelliformis.

Family II. OLADOPELTID.
Rhabdosa

in which the ectosomal spicule is a desma highly branched in a plane
Microscieres are absent.
parallel to the surface.

Genus 1. Siphonidium, 0. Schmidt.
The oscules are the simple terminations of narrow external tubular processes.
Siphonidium capitatum, n. sp. (P1. XXXVII.).
Sponge (P1. XXXVII. fig. 1).-Small, growing from an attached incrusting base into
variously shaped lobes, from the sides and ends of which slender, straight or crooked
The axial canal of the tubes
tubes with a terminal aperture or oscule are produced.
is continued without any apparent change of dimensions a considerable distance into the

lobes, within which it terminates by breaking up into branches.
The surface is covered by a smooth, thin, imperforate, wrinkled skin, the wrinkles of

which are accurately reproduced by the surface of the skeleton below.
Pores (?).
1. Ectosomal de,srna (P1. XXXVII. fig. 2), a broad undu
Spicules.-I. Megascieres.
lating epirabd, giving off branches from the convex sides of the curves, and bifurcating
at the ends; the cladi subdivide and give off lateral branches, and all the branches finally
The desma is depressed and ramified in a plane parallel
terminate in twig-like processes.
to the surface, and the angles between the branches are mostly well rounded off; the
twig-like endings of one desma are overlapped by those of its neighbours, and thus a
close-meshed superficial network is produced without actual zygosis.
Choanosomal desma$ (P1. XXXVII. figs. 3-8), the characters of these are best
Forms like figs. 4-8 are richly developed in the tubular
conveyed by the illustrations.
2.

Forms like fig. 3 occur beneath the ectosomal desmas, or immediately beneath
processes.
the skin where these are absent.
They present a straight epirabcl, from the outer surface
of which spined processes are given off, which end at the general surface of the sponge;

from the inner face proceed a number of cladi (sometimes as many 58 seven), which
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descend into the sponge, and articulate with
of the crepidial axis averages 0,028 mm.

the deeper lying desmas.

The length

smooth,
Oxytylote (P1. XXXVII. figs. 10-20), rhabdome cylindrical or fusiform,
sometimes
terminating proximally in a sharply pointed or rounded off end, winch may
be thickened into an ellipsoidal enlargement; distally it expands into a rounded tylus,
3.

the distal region of which is covered with minute spines, sometimes directed distally,
The axial rod is absent
sometimes at right angles to the surface from which they spring.
in many cases, and the canal which it occupied greatly enlarged. These spicules run length

wise at the ends of the tubular processes, the tylote end is directed outwards, the oxeate
end downwards and inwards (P1. XXXVII. fig. 22); down the sides of the tubes and else
where they are arranged perpendicularly to the surface, the tylus frequently touching the
skin, in which case they appear to be attached to it, the oxeate end as before being
directed inwards.
Rhabdome 042 to 057 by 0,005 mm., tylus 0,018 mm. in diameter.
Colour.-In the dried state the skin is a light yellowish-brown colour.
Habitat.-Station 192, off the Ki Islands, September 26, 1874; lat. 5° 49' 15" S.,
long. 132° 14' 15" E.; depth, 140 fathoms; bottom, blue mud.

Remarks.-Three perfect specimens of this sponge were trawled; the tubular pro
cesses are about 1 mm. in diameter at the end, and may attain a length of 10 mm.
The

sponge is so exceedingly like Siphonidiurn ramosam, Schmidt, from Florida, Sombrero,
and near Morro light, Gulf of Mexico, 125 to 240 fathoms, that at first I referred it to that

species, nor should I have been able to discriminate between the two but for the posses
sion of specimens of Schmidt's species, kindly presented to me
by Professor Agassiz.
Differences between the desmas of Lithistid species, unless of a very marked character, are

difficult to determine, and except that Schmidt's specimens are much harder than mine,
which would lead one to infer some kind of difference in the desma, I can discover no
The rhabdi of the two are, however, sufficiently distinctive;
specific distinction in them.
in Siphonicliu7m ramosim the adult spicule is 045 mm.
long by 002 mm. thick at the
distal end, and it is never tylote like the corresponding spicule of Siphonidium
capitaturn.
Its form is most simply described as conical, attenuately pointed at the
proximal, and
rounded at the distal end; the distal end is
frequently granulated.
Notwithstanding
its style-like form, it is truly biradiate, though uniaxial, as is shown
by the occasional
presence of an enlargement in the middle of the axial rod, which sometimes is accompanied
by a corresponding inflation of the exterior of the spicule; the enlargement is seldom
exactly in the middle, but about four-sevenths of the length of the spicule distant from the
basal end.
The young form of this spicule may be an
oxytylote, like that of Siphonidium
capitatum, but with subsequent growth the distinction between rhabdome and tylus
disappears.

bothspecies.

The exquisite

ectosomal desma with its arabesque tracery is present in
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Although the specimens of the Challenger collection are in a dried state, I cut and
stained sections of them; these showed that the tubular processes are lined by 'reticula
tion of collenchyma, but nothing further (P1. XXXVII. fig. 24).
The specimens from
Professor Agassiz were also cut, and the character of the slices is shown in fig. 23, P1.
XXXVII.
They are sufficiently unpromising; nevertheless, in some of the larger patches

of tissue I was able to make out the presence of flagellated chambers, as shown in
fig. 25,
P1. XXXVII., and also of oval
granular cells embedded in a stained collenchyma, similar

to the prevailing tissue of Azorica pfefferte.
The ectosomal desmas tear away in the
Schmidt states that the pores of
process of cutting along with the outer layer of skin.
Siphonidium rarnosum are generally distributed over the surface of the sponge; neither
in Professor Agassiz's nor in the Challenger specimens, however, could I find any traces of
pores, and I am still in doubt whether the tubular processes may not some perform an
incurrent and others an excurrent function.
The development of the desma is illustrated by figs. 9-15, P1. XXXVII., commencing
with the crepidial strongyle (fig. 9), which in fig. 14 is seen enclosed within the epirabd.
The zygosis of two desmas of the normal kind is shown in fig. 21, which is also intended

to illustrate the mode of occurrence of small desmas which arise as an
aftergrowth, filling
The secondary desma is seen at the left hand
up the meshes of the chief skeleton.
lower corner of the illustration pointing towards the number 21.

Suborder II. ANOPLIA.
Lithistida in which special ectosomal spicules and microscieres are absent.
Family I. AzoRIoID.
Anoplia in which the desmas are monocrepid.
Genus 1. Azorica, Carter.
The pores and oscules are simple, and are borne on opposite surfaces of the plate-like
sponge.
Azorica pfez:ffer, Carter (P1. XXXVI.).
Azorica p/ ffer, Carter, Ann. and Mag. Nat. Hiat. 1, ear. 4, vol. xii. pp. 438, 442, 1813; vol.
xviii. p. 466, 1876.
Zittel,
Abhandl. ci. k. baler. Akad. d. Wise., Bd. 1. pp. 103, 121, 1878.
it
91
Sponge (P1. XXXVI. fig. 1).-A thin plate, erect, much folded, with a rounded
Surface generally hispid, with long, slender, oxeate spicules; inner surupper margin.
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face more or less even, outer surface growing out here and there into rounded tubercles.
Pores and oscules inconspicuous; the oscules are scattered over the inner surface, with

circular slightly raised margins, from 016 to 02 mm. in diameter; the pores are
restricted to the outer surface, situated singly in areas about 0,14 to 016 mm. in
diameter, and surrounded by desmas; these areas are mostly arranged in longitudinal
series.

1. Desma (P1. XXXVI. figs. 4-20), presenting the usual
Spicules.-I. Megascleres.
diversity of forms; approximately uniaxial varieties are about 032 to 035 mm. long,
the protoclaci of quadriradiate forms are about 0,16 mm. long; in each case the diameter
of the epirabd or cladus, exclusive of spines, is about 002 to 0,025 mm.
The epirabd or
cladi are produced into short somewhat cylindrical processes, which usually bifurcate at

the ends, each of the resulting smaller processes terminates in one, or usually more,
Beneath the epithelium of the ecto
simple or usually bifid spines with rounded ends.
some these spines are free, and. lie at about the same level, performing the function of a
dermal spicule (P1. XXXVI. fig. 29); deeper within the sponge they are interlocked
and intergrown in the usual manner with the similar spines of adjacent desmas.
On the
free sides of the desmas that bound the larger canals the spines are stunted in their

development, not growing out freely like those beneath the ectosomal epithelium.
2. Oxea (P1. XXXVI. figs. 2, 3), slender, cylindrical, sharply pointed, straight, curved
or slightly sinuous, 075 by 0008 mm.; where they occur as hispidating spicules they

project about 0,5 mm. beyond the surface.
Colour.-Ochreous-white.

Habitat.-Off Amboina; depth, 15 to 25 fathoms.
Station 33, off Bermuda, April 4, 1873; lat. 32° 21' 30" N., long.
depth, 435 fathoms; bottom, coral mud.
Dredged.

4° 35' 55" W/.;

Station 56, off Bermuda, May 29, 1873; lat. 32° 8' 45" N., long. 64° 59' 35" W.;
Dredged.
depth, 1075 fathoms; bottom, coral mud; bottom temperature, 38`2 F.
Porto Praya, St. Tago, Cape Verde Islands, August 1873; depth from 100 to 128
fathoms.

Baiiia.
Distribution.-Madeira, Portugal; off Cape St. Vincent, "Porcupine" Expedition,
374 fathoms (Carter).
Rernarks.-The foregoing description and that which follows are taken from the
the others
specimen dredged at Amboina, the only one obtained in a living state, all
The comparison of all the specimens, and
being dead and denuded skeletons merely.
their identification with
remarks.

Azorica pfeffer,

will

be

discussed

at the

close

of these

The specimen from Amboina is a fragment embracing probably the larger part of the
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The base is broken,
sponge, which when entire may very possibly have been vasiform.
but doubtless it was attached.
The fragment is 77 mm. in height measured along

circumference measured along the folds
of the margin, and 220 mm. disregarding the folds.
The thickness of the plate varies
from 3,2 to 40 mm.
the side, 110

mm. in diameter, 380 mm. in

The large tubercles on the outer surface are sometimes perforated by an axial canal,
which opens freely to the exterior, but more frequently they are imperforate; they
appear to be produced in connection with attached foreign bodies, for when cut open

such have invariably been found enclosed.
The oscules are shallow cup-shaped depressions, surrounded by desmas and hispidating
oxeas; the bottom of the cup is centrally perforated by a longer or shorter canal, which

In its
is surrounded by concentric and radiating fusiform cells, probably myocytes.
It leads into a vesicular enlargement, the com
present condition the canal is closed.
mencement of the excurrent canal, which continues as a series of such vesicles, more or
In a
less elongated, in a somewhat curved course transversely through the sponge-wall.
section of the wall where it is 3-2 mm. thick, the canals were traced for 1-6 mm inwards,
or exactly halfway across.
The skeleton of the sponge does not extend up to the cavity of the canal, but forms
a tubular framework or tunnel, the hollow of which is chiefly occupied by the tissue in
which the canal is excavated.
The breadth of the skeletal tube varies from about 0.16
to 0,23 mm., of the lumen of the canal from 0026 to 0,071 mm.

The constrictions

between the vesicular enlargements of the excurrent canal are frequently continued as
vela; from the sides of the main vesicles lateral vesicles proceed, and from these canals
which terminate in flagellated chambers.
The incurrent canals are similar to the
excurrent; the pores, none of which remain open in the present state of the sponge,
lead into a poral dome which opens freely below into a subdermal cavity (P1. XXXVI.

fig. 28), which is subdivided into vesicles like the canals; from this the incurrent canals
extend into the interior and communicate with the flagellated chambers by prosodal
canals.

The chamber-system is therefore diplodal (P1. XXXVI. figs. 25, 26).
The flagel
lated chambers are about 00237 mm. wide by 0,0197 mm. long.
Ectosome.-The ectosome is about 0,16 to 012 mm. thick.
It differs from the
choanosome simply by the absence of flagellated chambers.
The mesoderm (P1. XXXVI. figs. 21-29) consists of a gelatinous matrix, which in
some places takes a faint stain and in others not, enclosing various cellular constituents,

of which the most conspicuous are oval or round cells, about 0016 mm. in diameter,
sharply outlined against the matrix, consisting of a granular protoplasm which takes a
fairly deep stain, and a spherical vesicular nucleus O006 mm. in diameter, with a
In-the granular protoplasm of the cells, and
spherical nucleolus 0002 mm. in diameter.
pparently developed at its expense, are certain little spherical bodies, each with a sharply
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double-contoured wall, enclosing a few minute granules; both wall and granules are
highly refringent, not stainable, and in general appearance strongly suggestive of a

The number of these structures within one cell is variable, there may
vegetable nature.
be one, two, three, or four (and then frequently arranged as in a tetraspore), or many
more; when numerous scarcely a trace of the original protoplasm of the cell remains

(P1. XXXVI. fig. 24).
Except in the ectosome and the walls of the larger canals, these comparatively large
granular cells are so numerous that they seem to constitute the whole of the tissue, the

gelatinous matrix being reduced to a minimum so small as to be scarcely discernible.
But in the regions just excepted they are singly embedded, scattered about
irregularly,
in one place two or three lying in contact, in another
separated by more than their own
diameter.

Other cellular constituents then come into view, such as the usual
branching
collencytes, but more noticeably small fusiform cells (P1. XXXVI. figs. 22, 27), consisting
of an oval or fusiform body, about OOO2 mm. in diameter,
very deeply stained, and pro
duced at one or both ends into a long, simple, or
branching filament, frequently 0085
mm. long.
They mostly radiate at right angles to the nearest free surface of the tissue
in which they occur, in the ectosome the outer surface of the
sponge, in the canal-wall
the epithelial surface of the canal.
When the body of the cell is situated some distance

from the free surface, then each end is produced into a filament; when it projects against
the epithelium, then naturally only the end pointing away from the
epithelium is so

produced; sometimes a whole series of cells lying close together may be observed so
situated, forming a subepitheial layer in the canal-wall.
In the vela of the canals
fusiform

cells occur

In some
arranged concentrically about the central perforation.
regions, as in the wall of the most superficial vesicles of the excurrent canals, the
mesoderm passes into cavernous collenchyma.

Those desmas, which lie immediately beneath the outer epithelium, differ in several
respects from those of the choanosome.
They are chiefly extended in a plane parallel to
the surface, and their outer faces are covered with erect tubercles bearing one or more
This ectosomal layer, by the closeness of its texture, presents
simple or bifid spines.
quite a different appearance to that of the general skeleton, and is easily removed in
continuous pieces by tangential section.
Variation.-The different specimens here assigned to the same species all differ in
various points of detail from each other, and from the type specimen of Azorica pf'effrW
thickness of the wa1l of the sponge is in all slightly less than in the
The specimens from Stations 83 and
type, which measures about O5 mm. in thickness.
56 (both off Bermuda), and from Bahia, agree most closely in this respect, not varying

Carter.

The

much on either side of 3 mm., that from Porto Praya is about 5 mm. thick, and most
resembles in other respects the typical specimen; that from Amboina does not exceed
4 mm. in thickness.
The size and proximity of the oscules is another very variable
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character: they are largest and most remote in the type and in the specimen from Porto
Praya, in both these they measure about 045 to 0,5 mm. in diameter; in the other

specimen they are smaller, varying from 016 to O32 in diameter, and in their distances
from one another they vary still more widely.
In the specimen from Station 33 from
four to six can be seen at one time in the field of the microscope, in that from Station 56
The size of
as many as nineteen or twenty, and in that from Amboina about twelve.

the main excurrent canals and pores varies in correspondence with that of the oscules.
The desmas are similarly variable, those in the specimen from Amboina are thicker,

These differ
and more richly tubercied than in any of the others, including the type.
ences are so marked, that it has been a question of much perplexity as to how far they
should be recognised in our nomenclature; since, however, in each case we have only
individual specimens to deal with., and since it would be impossible to discriminate
them without giving a specific name to each individual, I have thought it most
convenient to group them together as a single species, adding here a summary of their
differences.

Azorica pfeffirte, Carter. Type, and specimen from Porto Praya.
Sponge-wall
comparatively thick, oscules large, marginate, desmas comparatively slender and smooth.
Azorica pfefferie tenui-laminaris.
Specimen from Station 56 and Bahia.
Sponge
wall comparatively thin, oscules small, closely approximated, desmas comparatively
slender and smooth.
Specimen from Station 33.
Sponge-wall comparatively thin, oscules small, marginate, comparatively remote, desmas
comparatively slender and smooth.
Azorica pfeiier

tenui-laininaris, osculis

disjunctis.

Azorica pfeffer intermedia.
Specimen from Amboina.
Sponge-wall intermediate
in thickness between Azorica pfeiffer, type, and Azorica tenui-laminaris; oscules small,
closely approximated, desmas comparatively thick and highly tuberculated.

The slight differences between the specimens do not appear to be correlated
with differences of habitat, unless in the case of the specimen from Amboina; the
stouter form of desma in this being possibly connected with its occurrence in com
paratively shallow water (15 to 25 fathoms).

Azorica marginata, ii. sp. (P1. XXXV. figs. 14-22).
Sponge.-Small, ear-shaped, attached, inclined so that the oscular surface is down
wards, the poriferous face upwards.
Margins rounded, oscules simple, small, with
Pores simple, small.
circular, raised margins, 0475 mm. in diameter.

1. Dema (P1. XXXV. figs. 14-21), somewhat short and
Spicule8.-I. Megascieres.
Total length of a curved
thick, densely tuberculated, tubercles bearing bifid spines.
form 0238 mm., of an elongated straight form 04 mm., a single branch of a quadriradiate
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The zygose
form Ol6 mm., diameter 004 mm., crepidial axis 0,02 mm. in length.
terminations of two cladi are shown in fig. 18.
2. Oxea (P1. XXXV. fig. 22) slender, very attenuately pointed, O32 by 0,004 mm.
Size, 13 mm. in height by 15 mm. in
Colour.-In the dried state yellowish-white.
breadth, thickness of the wall 4 mm.

Habitat.-Station 192, off the Ki Islands, south of Papua, September 26,
lat. 5° 49' 15" S., long. 132° 14' 15" E.; depth, 140 fathoms; bottom, blue mud.

1874;

Remarks.-This might easily be mistaken for a young specimen of Azorica pfeiera;
the characters of the desma suffice to distinguish it.

Azorica ci'assiuscula, n. sp. (P1. XXXV. figs. 1-11).
Sponge (P1. XXXV. figs. 1, 2).-A somewhat thick plate (7 mm. thick), curved, so
as to present an outer convex surface (P1. XXXV.
fig. 1), which grows out into irregular,
sinuous ridges, and. an inner concave surface (P1. XXXV. fig. 2), which is more even.

Base attached.
Oscules circular, with a very
Upper margin broad, sinuous, rounded.
slightly elevated margin (032 to 04 mm. in diameter), scattered over the inner face.
Openings of the incurrent canals (as represented in the skeleton) scattered over the outer

face, circular, small (0 24 to 0,32 mm. in diameter).
cross the wall transversely.

The incurrent and excurrent canals

1. Desmas (P1. XXXV. fig. 11), similar to those of Azorica
Spcule$.-.I. Megascieres.
pfefferev; the average length of a cladus is 016 mm.
The youngest desma (P1. XXXV.
fig. 5) observed is an almost cylindrical strongyle, only very slightly enlarged at the ends,
much corroded in appearance, and
measuring 0,055 mm. in length by 0,0075 mm. in
diameter.
The length of the crepidialaxis (P1. XXXV.
fig. 11) varies in different desmas
from 0O32 to 0045 mm.
There is a greater tendency to a uniaxial
growth amongst
these desmas than in those of Azorica
pfeiffer.
2. Oxea (P1. XXXV. fig.
3), long, slender, fusiform, or almost cylindrical, with
sharply pointed ends or with the points rounded off.
The longest observed measures
1193 by 0012 mm.; but so few entire
spicules were seen that this length may be
exceeded.
Colour-In the dried state, grey.
Habitat.-Locality not known.
Discodermia o?'nata.

The

specimen

occurs

attached

to the

base of

.Remarks.-The successive stages in the
development of the desma are shown in figs.
4-10 (P1. XXXV.).
They present no essential points of difference from those of other
monocrepid desmas.
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Genus 2. Tretolophus, n. gen.
Azoriciclie in which the oscules are arranged in a linear series along the summit of a
Main excurrent canals more or less vertical.
ridge-like elevation.
This genus is provisional, founded on a single dead specimen.

Tretolophus paniceus, n. sp.
Oscules small, 07 to
Sponge.-Small, attached by an irregular base, ridge-like.
08 mm. in diameter, arranged in a series on the summit of the ridge, the simple openings
of vertically descending cxcurrent canals.

1. Desmas, like those of Azorica; epirabd and cladi short
Spcules.-I. Mega.scleres.
and thick, bearing numerous stout tubercles which terminate in long, simple or bifid
spines, diameter of the epirabd about 0,03 to 0,04 mm., sometimes more; crepidial axis
002 mm. in length.
2. Strongyloxea (?), 02 by 0002 mm.
II. Microseleres (?).
3. Microxea, fusiform, sharply pointed, 01 by 0,004 mm.
Colour.-The specimen is a dead skeleton.
Size, 14 mm. in length by 7 mm. in
width where widest, to 3 mm. where narrowest, and 6 mm. in height.
Habitat.-Station 192, off the Ki Islands, south of Papua, September 26,
lat. 50 49' 15" S., long. 132° 14' 15" E.; depth, 140 fathoms; bottom, blue mud.

1874;

Remarks.-The strongyloxea and microxea, marked as only doubtfully present, occur
amongst the loose material detached by boiling in nitric acid; so many other spicules of
different kinds, evidently foreign to the sponge, are associated with them, that I doubt
very much whether they should be included in the description.
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COLLECTION.
SUPPLEMENTARY ACCOUNT OF SPECIES NOT CONTAINED IN THE CHALLENGER
Order LITHISTIDA, 0. Schmidt.
Suborder I. HOPLOPHORA.
Demus I. TRLNOSA.
Family I. TETRACLADID.E (Zittel).
Genus 1. Theonella (Gray).
Theonella prattii (Bowerbank).

Dactylocalyx prattil, Bowerbank, Proc. Zool. Soc. Lond., p. 89, p1. v. figs. 6-11, 1869.
Carter, Ann. and Mag. Nat. lust., ser. 4, vol. xii. p. 438, 1873.
is
11
Theonellapratti, Zittel, Abbandi. d. k. baier. Akad. d. Wise., Bd. i. pp. 103, 151, pl. i. fig. 9b, 1878
Theonella 8winhoei (par8), Carter, Ann. and Mag. Nat. Hist., ser. 5, vol. vi. p. 147, 1880.

Sponge.-Irregularly cup-shaped, pedicelled; surface even,
Pores in sieves.
Oscules simple, small, dispersed, numerous.

slightly

undulating.

1. Desma, epactines smooth, cylindrical, about 016 by
Spicules.-I. Megascleres.
0047 mi.; cladi short, rapidly breaking up into numerous syzygial tubercles; zygosis
terminal; crepidial axis 01 mm. long.
2. Discotriiene, rhabdome conical, strougylate,

0125 to 0,16 mm. in length; protocladi 0,09 to 0,13 by 0032 mm., deuterocladi 01.4
to 025 mm., cladal axis 0032 mm. long.
3. Oxea, 0006 mm. in diameter, length not
ascertained.
II. Microsclere.
0002 mm.

4. Microstrongyle, straight, badillary, surface roughened, 001 by

Size, 100 mm. in height; major and minor
Colour.-Light brown, in the dried state.
axes of the brim of the cup 113 mm. and 88 mm.
Habitat.-East Indies (). Possibly from the Indian Ocean, off the coast of Hindusta.n.
.Remarks.-This sponge is distinguished from Theonella swinhoei by the characters of
the excurrent canal-system, and also by the comparative minuteness of the microstrongyle,
which also is straight in Theonella p'atti, and usually curved in Theonella swinhoei, a
distinction pointed out by Carter.
Theonella ferruginea, Haeckel.

Theonella ferruginea, Zittel, Abhandl. d. k. baier. Akad. d. Wiss., Bd. 1. pp. 103, 151, p1. i. fig.
9a, 1878.

This species has not been described;
(loc. cit.).

it rests on an illustration given by Zittel
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Genus 2. Discodermia.
Discodermia (?) aspera, Carter.
Diseodermia a8pera, Carter, Ann. and Mag. Nat. HiaL, ser. 5, vol. vi. p. 147, p1. viii. fig. 49, 1880.
Sponge.-Small, incrusting; surface even; oscules and pores(?).
1. Desina, of the usual form, epactines 0039 to 0048
Spicules.-I. Megascieres.

mm. in diameter, axial rod 005 to 0,06 mm. long, up to its point of bifurcation at the
2. Discotril8ne, cladome margin
cladal origin covered with sharp spine-like tubercles.
denticulated, irregularly lobate, distal surface covered with sharp spines, 012 to 02 mm.
in diameter; rhabdome, conical strongylate, 0024 to 0036 mm. long.
3. Jlficroxea, minutely spined, 0058 mm. long.
4. Microstrongyle,
II. Microscieres.
fusiform, 0016 mm. long.
Size, about 25 mm. in diameter.
Colour.-Grey.
Habitat.-Gulf of Manaar; depth, under 65 fathoms.

Remarks.-A prepared slide of this sponge was presented me by Dr. Carter; I must
confess I cannot trace the passage of the cliscotrine into the desma.

Discodermia calyx, Döderlein.
Coralli4e8 polydi8cus (?), Carter, Ann. and Mag. Nat. fist., ser. 4, vol. xvuL p. 464, 1876.
Racodiscula, n. sp., Zittel, Abhandl. d. k. baler. Akad. d. Wiss., Bd. i. p. 151, 1878.
Di8codennia calyx, Döderlein, Zeitschr. f. wiss. Zool., Bd. xl. p. 62, pl. v. p1. vii. figs. 5, 6, 1884.
Racodi8cula a8teroide8, Carter, Ann. and Mag. Nat. Hist., ser. 5, vol. xv. p. 400, p1. xiv. figs.
ha-hg, 1885.
Sponge.-Vasiform or cylindrical, with a large central cup-like cavity, divided below
into root-like lobes, or attached by an expanded base; wall thick.
Surface even.
Oscules confined to the interior of the cup, more numerous at the bottom.
Pores (?).
1. Desma, actines smooth, syzygial tubercles "diffuse,
Spicule.s.-I. Megaseleres.

not circumscribed nor globular."
2. Discotrine, rhabdome short, conical, pointed;
cladome thin, circular or triobed, 0,35 mm. in diameter.
3, Phyllotrine, branched elk
horn-like, 064 mm. in diameter.
II. Microscieres.
mm.

4. Oxea, fusiform, curved, 1-16 by 0,01 mm.
5. Microxea, fusiform, curved, minutely spined, 0,0465 by 00028

6. Microstrongyle, elliptical,
compressed, minutely spined, 0O127 to 00157 mm.
long by 00042 mm. wide, and much less in thickness.
Size, the typical specimen is 88 mm. in height by 69 mm.
Colour.-Yellowish-grey.
in maximum diameter; the cup-like cavity 44 mm. wide by 25 mm. broad and 63 mm.
deep; the wall is 9 mm. wide at the brim, but becomes thicker downwards.

A second
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vasiform specimen measures 113 mm. in diameter across the brim, and 113 mm. in
height; the central cavity is 75 mm. deep.
Island of
Habitat.-Japan, Misaki, at the entrance of the Bay of Tokio (Carter).
Enoshima, Bay of Sagami, Japan; depth, 30 to 60 fathoms (Döclerlein).

Discodermia dissoluta, 0. Schmidt.
Discodermia di88oluta, 0. Schmidt, Spong. Meerb. Mexico, p. 87, pL v. fig. 2, 1880.
Sponge.-Branching, branches cylindrical, but flattened on the side bearing the
oscules.
Oscuies several, confined to one side of the sponge, situated near the ends or
in the middle of the branches, or in the
angle between them; small, surrounded by a

smooth membrane, which is slightly depressed below the general level of the
sponge, and
forms the roof to a widely extending, shallow cloaca, into which numerous small ex
current canals open.
Pores simple, small, 0019 to 0,1 mm. in diameter,
generally
distributed.
Consistence soft, like that of a Renierid sponge.

1. .Desmas, precisely similar to those of Theonella
Spicules.-I. Megascieres..
swinhoci when immature, at a stage immediately
preceding the appearance of syzygial
tubercles.
The epactines are united by plate-like extensions between the
angles they
make about their origin.
terminate
in
flattened
ends,
or
in
two
or more
They
plate-like
flattened clad, without giving rise to tubercles;
zygosis is of the loosest description,
produced by the abutment against each other of the ends of the desmas.
Here and there desmas are met with in which the
epactines are cylindrical, and
The crepidial axis is variable in length, frequently
provided with syzygial tubercles.
006 mm., the length of the epactine varies from about 008 to 0,16 mm.
2. Disco
trienc, cladome disciform or cyathiform,
margin usually entire, seldom presenting a
rhabdal sinus; 026 mm. in diameter, when
cyathiform the depth of the cup 0065 mm.,
rhabdome conical, strongylate, 0118 by 00118 mm.
The axial fibres of the cladome
0,02 mm. long.
3. Oxea, O8 by 01 mm.,
frequently tornotate, or strongylate.
II. Microscieres.
4. Microxea, fusiform, surface
roughened, very variable in size,
5. Microstrongyle, badilar, surface
up to 0,05 by 0004 mm.
roughened, 00118 to
0,016 mm. long.
Colour.-Dark greyish-white.
Size, the length of the
largest specimen, which is
not complete, is 78 mm., diameter of the stem 15 mm., the branches are 10 mm. thick
from the oscular to the opposite surface, and 18 mm. wide.
Habitat.-Barbados; depth, 56 fathoms.

Remarks.-No one by merely looking at this sponge and
handling it would suspect
its Lithistid nature.
So far from being of stony hardness, it is almost as soft as a bath
sponge. This is due to the general absence of zygosis, the desmü having apparently
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suffered an arrest of development.
The oscules are surrounded with a slightly thickened
margin, and sometimes one or more smaller accessory oscules occur in the same cloacal
roof as the main centrally situated one.
The cloacal roof is about 9 or 10 mm., and the
oscule 1 mm. in diameter; but in one instance out of the four present in one specimen
it has become enlarged to 4 mm. in diameter at the expense of the cloacal roof.
In this
case the openings of the excurrent canals in the floor of the cloaca are fully revealed.
This conversion of a cloaca with a small oscule to a wide superficial depression with an
oscule as wide or almost as wide as itself is a phenomenon of very frequent occurrence.
Discoclerinia japonica, Döderlein.
Discoderiniajaponica, Dider1cin, Zcitschr. f. wiss. Zool., Bd. xl. p. 62, pls. v.-vii., 1884.
Sponge.-Clavate or conical, in older examples once or oftener dichotomising;
oscules situated in the middle of the summit, or at the ends of the branches.
Pores (?).
Spzcuies.-I. Measc1eres.

1. Desma, epactines of eciual

length. smooth, or with

transverse crescentic ridges and tubercles, cladose, clacli culling in tubercles and other
Total length from 03 to 0,8 mm., of epactines 01 to 05 mm.,
syzygial processes.
thickness near the centre 003 to 013 mm.
2. Discotriane, similar to that of Disco
dermia discfitrca.
3. Oxea.
II. Microscieres.
4. Microxea, fusiform, curved, smooth.
soidal, minute.

5. Microstrongyle, ellip

Habitat.-Island of Enoshima, Bay of Sagami; depth, 30 to 60 fathoms.
Discodermia (?) lavidiscus, Carter.
Di8codermia lavidiBcus, Carter, Ann. and Mag. Nat Hist., ser. 5, voL vi. p. 503, p1. Viii. fig. 51
1880.
Sponge.-Small; surface even.
1. Desma (not sufficiently characterised), syzygial
Spicules.-I. Megascieres.
2. Discotrine, depressed in the centre or cyathiform.
cesses expanded, irregular.

pro

II. Microsclere.

3. Microxea, minutely spined, 0,034 mm. long.
Colour.-Yellow internally.
Size, about 6 mm. in diameter.

Habitat.-Gulf of Manaar, Indian Ocean; depth, under 65 fathoms.
Discodermia (?)papilkita, Carter.
Di8coderniiayapillata, Carter, Ann. and Mag. Nat Hiat., ser. 5, voL vi. p. 146, pL viii. fig. 48'
1880.
Oscules and pores (?).
Sponge.-Small, incrusting and burrowing; surface even.
- Spicule&-I. Megaacleres.
1. Deem, of the usual characters, covered with wart-like
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2. Discotrines, those of the outermost layer circular, those beneath larger
and with lobate divided margins; outer surface minutely papilated, i.e., bearing short,
conical spines.
tubercles.

II. Microscieres.

3. Microstrongyle, ellipsoidal,

minutely spined,

0,0121' mm. in

length.
Habitat.-Gulf of Manaar; depth, under 65 fathoms.

Discoclermia polydiscus, Bocage.
Discodermiapolydiscus, Bocage, Journ. d. Sc. Math. phys. et nat. Lisbonne, p. 160, p]. xi. fig. 1,
1869.
Bowerbank,
Proc. Zool. Soc. Lond., p. 96, pL vi. figs. 9-14, 1869.
Dactylocalyx polydiscus,
Not Corallistes poiydi8cu8, 0. Schmidt, Spong. Atlant. Gebiet., p. 24, p1. iii. figs. 8, 9, 1870.
Di.scodermia polydiscuB, Carter, Ann. and Mag. Nat. Hist., ser. 4, vol. xviii. p. 462, 1876.
Zittel, Abhandl. d. k. baier. Akad. d. Wise., Bd. i. p. 151, p1 i. fig. 7,
1878.
Not
0. Schmidt, Spong. Meorb. Mexico, p. 22, 1879.
Sponge.-Variable in form, irregularly cup-shaped, with a short peclicle and thick
walls; surface even.
Oscules small, marginate, situated on the summit of slight
elevations, or not dispersed.
1. Desma, epactines smooth, cylindrical, simple, or
Spicules.-I. Megascleres.
cladose, syzygial tubercles rounded, zygosis terminal.
2. Discotritene, rhabdome conical,
oxeate, cladome disciform, margin entire or lobate, about 03 mm. in diameter.
3. Oxea.
II. Microscieres.

4. Microxea, fusiform, surface roughened, 0055 mm. in
length.
0011
0003
mm.
Microstrongyle,
by
Colour.-When dry, light fawn-brown.

5.

Habitat.-Coast of Portugal (Bocage), near Cape St. Vincent(?) (Carter), and Island
of St. Vincent, West Indies (Bowerbank).
Discodermia (?) sinuosa, Carter.
Di8codermia 8inuo8a, Carter, Ann. and Mag. Nat. Hist., ser. 5, vol. vii. p. 372, p1. xviii. fig. I,
1881.
Sponge.-Small, surface even.
Spicules.-I. Megascieres. 1.

Desma, of the usual tetracladine character.

2. Disco

trivnes, those most external, circular with a simple margin, those lying deeper, foliate
with shallow denticulations, those deeper still, growing out into sinuous, branching,
foliate lobes.

II. Microsclere.

3. Microstrongyle, fusiform, centrotylote, minutely opined.
Size, 13 mm. in diameter.

Habitat.-Off Tuticorin, Gulf of Manaar; Basse Rocks, south-east coast of Ceylon.
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Discoder'rnia ver'znicularis, Döderlein.
Discoder?nia vermicularis, Dödorlein, Zeitschr. f. wiss. Zool., Bd. xi. p. 62, pis. v.-vii., 1884.
consisting of long, slender, curved, dichotomising and anasOscules on one
tomising twigs; when the twigs are very numerous becoming shrub-like.
side of the twigs somewhat elevated.
Sponge.--Vermiform,

Spicules.-Similar to those of Discodermia calyx and Discoderinia japonica.
Habitat.-Island of Enoshima, Bay of Sagami; depth, 100 fathoms and over.

Incertt

sedis.

Discoclermict amphiaster, 0. Schmidt.
Th'scodermia amphisaster, 0. Schmidt, Spoug. Meerb. Mexico, p. 23, p1. iii. fig. 4, 1879.
This is probably a Macancirewia, and probably also identical with an already
described species of the genus. No specimen of it exists in the collection of Mexican
It is reported as having been found near
sponges returned by Schmidt to Agassiz.
Havanna.

Genus 3. Racoctiseula, Zittel.
Tetracladid

with discotrines; the microscieres are microrabds and spira.sters; the
pores and oscules are simple.
Racocliscula nucerium (0. Schmidt).
Discodermia ncerium, 0. Schmidt, Spong. Meerb. Mexico, p. 25, pl. i. fig. 4, pl. iii. figs. la-z,
fig. 6, 1879.
Surface even, or
Sponge.-Small, rounded, teat-like, attached by a flattened base.
Oscules and pores similar,
produced in places into small elongate papillary processes.
small, numerous, seated on slight elevations, from which small canals radiate into the
sponge in all directions, the most superficial appearing as systems of stellate grooves
in the denuded skeleton, and in the
living sponge covered by the discotrines of the
ectosome.

2. Disco
1. Desma, of the usual tetracladine form.
Spicules.-I. Megaseleres.
tritene, cladome more or less circular or lobate, lobes broad or narrow, according to
position, 032 mm. in diameter; rhabdome conical, rounded at the end, O032 to 0,05
mm.

in length.
The axial rod of the rhabdome gives off the usual three processes,
representing the axis of three cladi where it ends in the cladome, but these are not always

present; when they are, they vary in length from 0004 to 002 mm.3. Oxea (?).
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4. Microstronqyle, fusiform or bacillar, centrotylote or not, sur
5. Spiraster, 002 mm. in
face much roughened by minute spines, 0O3 mm. in length.
length, sometimes passing into a quadriradiate aster.
II. Microscieres.

Size, base about 20 mm. in diameter, 11 mm. in height.
Colovr.-Browthsh-grey.
Habitat.-Havanna; depth, 120 to 240 fathom.

Remarks.-Several tangential slices from the general surface were made to determine
the character of the pores, but only one or two simple oval openings were detected; these
measured from 002 to 006 mm. in diameter, and were situated over the superficial
water canals, which are bounded on three sides by the desmas, and on the fourth and
outer side by the discotrienes.
It would appear from the rarity of pores over the
general surface that some special poriferous area must exist somewhere on the sponge;
to determine this and the character of the oscules, tangential slices were taken from two
of the slight eminences which form the centre of the stellate systems of superficial canals.
Both of these presented numerous small round or oval apertures, from 0,02 to 0,08 mm.
in diameter, and in their neighbourhood the discotriLenes presented much deeper incisions

of the margin than in other regions of the sponge, i.e., they are distinguished by poral
sinuses, while rhabdal sinuses alone, or almost alone, occur in the cladomes of the trienes
of the general surface.
Similar as the openings on the different eminences are to one
another, a difference in function is not precluded, and it is quite possible that the pores
of one eminence may be truly incurrent apertures, and of another excurrent.
Schmidt

seems to speak of the presence of a distinct oscule with a small cloaca; nothing of the
kind could be discerned in the specimens sent me by Professor Agassiz, and labelled
Discodermia nuceriuni in Schmidt's own handwriting.
A portion of the surface is overgrown by an incrusting Desmacidine sponge.
Racocliscula polycliscus (0. Schmidt).
CoralU8te8polydicu8, 0. Schmidt, Spong. Atlant. Gebiet., p. 24, pl. iii. figs. 8, 9, 1870.
Bacodi8cula asteroide8, Zittel, Abhandl. d. k. baier. Akad. d. Wi88., Bd. i. pp. 103, 151, 1878.
7 Pornelia 8ch.midtii, Zittel, torn. cit., p. 126, pl. i. fig. 4, 1878.
Diecodermia polydi8cus, 0. Schmidt, Spong. Meerb. Mexico, p. 22, 1879.

Sponge.-Variable in form, clavate, with a short pedicle and expanded base for
attachment, or cushion-shaped or cylindrical, bearing several small circular oscules at the
summit, the openings of vertically descending excurrent canals.
Pores (?).
1. Desma, epactines cylindrical, smooth, syzygial
Spicules.-I. Megascieres.
tubercles rounded.
2. Discotriwne, cladome, margin entire or lobate, 023 mm. in
diameter.

3. Oxea.

4. Microxea, fusiform, centrotylote, slender, 0,035 by OOO25 mm.
5. Microstrongyle, baciliar, surface much roughened by minute erect spines, OO16 by
II. Microscieres.

REPORT ON THE TETRACTINELLIDA.

333

0OO3 mm.

6. Spiraster, very variable,
passing into metasters and plesiasters, the latter
into microxea; total length of spiraster, 00237 mm., of a single actiue of a plesiaster
with four actines, 0016 mm.
The microxea (No. 4) is evidently derived from the
spiraster.
Habitat.-Florida;

depth,
Havanna; depth, 124 fathoms.

152

to

183

fathoms.

Cuba;

depth,

270

fathoms.

Remark--s.-The description of the spicules is taken from a small conical specimen,
attached by a broad base, and labelled Discoclermia polydiscus in Schmidt's
handwriting;
it was sent me by Professor
Agassiz, who obtained it at a depth of 124 fathoms off
Havanna.

Racodiscula (?) sceptrellfera (Carter).
Di.rodermia scepirellifera, Carter, Ann. and Mag. Nat. Est., ser. 5, vol. vii. p. 373, p1. xviii.
fig. 2,1881.
Sponge.-Small, about 6 mm. in diameter; surface even.
Spicules.-I. Megascieres. 1. Desmct, of the usual character.

2. Discotrine, passing
from a circular form to one with three
irregularly branching broad lobes.
II. Microsciere.
3. Amphiaster, short, thick, sceptre-like.
Colour.-Yellow.

Habitat.-Gulf of Manaar; depth, under 65 fathoms.

Racodiscula spinispirulifera (Carter).
Discodermia spini8piruhfera, Carter, Ann. and Mag. Nat. HiSt., ser. 5, vol. Vi. p. 502, p1. viii.
fig. 50, 1880.
Sponge.-Small, about 6 mm. in diameter.
1. Desma, syzygial tubercles
Spicules.-I. Megascleres.
subglobular. 2. Discotrine,
margin of the cladome circular or lacerated or irregularly branched.
II. Microscieres.
3. Microxea, fusiform, curved, minutely spined, 0O83 mm.
long.
4. Spiraster, 00125 mm. in
length.
Habitat.-Gulf of Manaar; depth, under 65 fathoms.

Genus 4. Kaliapsis, Bowerbank.
Tetracladid

which occur as thin
incrusting plates, having the desmas of the base
peculiarly modified; the discotrines are tubercillated on the outer surface.
The micro
eclere is a microstrongyle.
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Kalictpsis cidaris, Bowerbank.

Kaliaps-is cidaris, Bowerbank, Phil. Trans., pl. xxiv. figs. 32-38,1858, and p. 759, p1. xxviii.
fig. 12,1862; Mon. Brit. Spong., vol. i. p. 80, pl. iv. figs. 102, 103, p1. V.
figs. 104-108, 1864; Proc. Zoo!. Soc. Lond., pp. 76, 337, p1. xxv. figs. 2-5,
1869.
Carter, Ann. and Mag. Nat. list., ser. 4, voL xii. p. 441, 1873.
Zittel, Abbandl. cL k. baier. Akad. d. Wiss., Bd. i. pp. 103, 152, pl. i. figs.
12, 12a, 1878.

Sponge.-Incrusting, very thin. Oscules and pores (?).
1. Desmct, actines smooth,
Spicules.-I. Megascieres.

cylindrical, syzygial ends
The desmas of
finely branched, terminating in numerous somewhat elongated tubercles.
the lowermost layer of the skeleton are orientated so that one epactine projects at right
angles to the underlying surface, the other three are curved backwards or upwards.

The single basal epactine is not branched, and has the form of a conical spine, surrounded
over its proximal half by a zone of longitudinal rounded ridges or elongated tubercles.
Hence the specific designation "cidaris."
2. Discotritene, rhabdome short, cladome disciform, circular, or elaborately branched,
Rhabdus (?).
bearing boss-like tubercles on the outer surface.
II. Microsciere.
Colour.-(?).

3. 1fficrostrongyle, fusiform, 0O28 by 00042 mm.
Size, 6 mm. in diameter, by 062 mm. in thickness.

Habitat.-South Seas; growing over Oculina rosacea.

Remarks.-Although the specimen from which Bowerbank's description is taken is a
dried one, it retains portions of the tissue, and in this microstrongyles were found in
As Bowerbank examined these under a power magnifying 666 diameters,
great numbers.
he would have seen spirasters had they been present; as he does not mention them, we
may conclude their absence.
Neosiphonia schmzdtu, n. sp.
Jereopsi8 sp., 0. Schmidt, Spong. Meerb. Mexico, p. 20, p1. ii. fig. 10, 1879.
Sponge. -Pyriform, supported on a short peclicle, summit flattened, oscules confined
to the summit, the openings of longitudinal excurrcnt canals.
1. Desma, epactines cylindrical, smooth, about 0127
Spicules.-I. Megascieres.
short,
by 0039 mm. to 0,16 by O05 mm.; seldom bifurcating more than once, clad
2. Trivne (?),
breaking up into numerous syzygial tubercles; zygosis generally terminal.
said by Schmidt to be absent.
II. Microscieres (1).
Habitat.-Gulf of Mexico;

Near Havanna;
depth, 80 to 92 fathoms (0. Schmidt).
Lat. 22° 9' 30" N., long. 52° 21' 20" we; depth, 292 fathoms.

depth, 80 and 175 fathoms.
Off Morro Light; depth, 805 fathoms.
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Remarks.-The fragments which I received from Professor Agassiz, and which are
now, by his permission, placed in the British Museum, were parts of the dead skeleton
of the sponge, so that I am not able to supplement Schmidt's description with an
account of the smaller spicules.
The resemblance of the desmas to those of the fossil Siphonia (in which we suppose
Jerea to be included) is much closer than in the case of Neosiphonia superstes. A

similar resemblance exists in the outer form and the general arrangement of the canal
as a lineal descendant
system, so that with much plausibility we may regard Neosiplionia

from the Mesozoic Siphonia.
The additional localities for the sponge were kindly communicated to me by Mr
Walter Fewkes, who states that all the specimens, of which there are four, are "dry."
This confirms my impression that they are also deciduous.

Genus 5. Rimella, 0. Schmidt.
Generic characters partly included in the description of the single species, partly
unknown.
Rimella clava, 0. Schmidt.
Rimella clava, 0. Schmidt, Spong. Meerb. Mexico, p. 21, pL i. fig. 2, p1. ii. figs. 5, 7, ii, 1879.
Sponge.-Small, more or less clavate, attached by a flat expanded base, growing out
at regular intervals on alternate sides into protuberances, which may enlarge into short
branches; the soft parts being removed, a number of somewhat deep longitudinal
furrows are seen descending from the summit of the sponge to the lateral protuberances,
and from them to the base.

1. Desma, various in form, sometimes regularly tetra
Spicules.-I. Megascieres.
cladine, sometimes wholly irregular, bearing large tubercles, which are not confined to the
ends of the cladi, but extend over their sides, frequently up to the actinal centre, often
confined to one side of a cladus.

The tubercles when fully grown present a short
cylindrical pedicle, constricted in the middle, so that the sides are concave in outline; and
an expanded cushion-like tylus, which is sometimes faintly lobed; height of the tubercle
OO39 mm., diameter of the pedicle 0032 mm., of the tylus 0045. The axial fibre of the
crepis seldom exceeds 0,09 to 0,115 mm. in length, while the total length of an epactine
and cladus is usually 023 to O32 mm.; in one or two instances only was the axial fibre

observed to extend to the extremity of an epactine, which in this instance measured 019
In another instance the fibre was seen to dichotomise at the end of
mm. in length.
the epactine where the protocladi originate; the axial fibre of the epactine measured
0084 mm., of the protocladus 0013 mm. in length.Zygosis occurs not only at the
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ends of the cladi but along their whole length, syzygial lamin growing over the cladus
2. Discotriame (?).
3. Oxea, fusiform, occasionally
as far as tubercles are present.
bearing one or more lateral rounded tubercles, 0*6 by 0013 mm.
II. Microscieres.
4. Microxea, fusiform, slender, centrotylote; 0045 mm. in length.
Colour.-(?).
Size, about 20 mm. in height by 5 mm. in diameter.
Habitat. -Havanna; depth, 292 fathoms.

.Rernarks.-The protuberances on the sides of the sponge are few in number, from
one to three, and appear to be spirally arranged; they give the outline of the sponge an
undulating zigzag appearance; thus in a specimen with two protuberances the sponge
slopes in a straight line to one side as far as the first protuberance, then it bends to the
other side and proceeds obliquely in a straight line to the next protuberance; from this
again it bends to the opposite side, and then continues obliquely in a straight line to the
summit.

All the specimens I have seen are merely skeletons devoid of ectosomal spicules,
hence the appearance of furrows on the surface, which as Schmidt remarks were naturally

covered over by a dermal membrane in the living state.
No canals of equal diameter to
that of the furrows are seen at the summit of the sponge or of the lateral protuberances.

Two specimens were boiled in nitric acid in the expectation of detaching any loose
spicules which might be present. In this way several lobate discotrines like those of
Discodermia polydiscus were obtained, but these may be foreign inclosures; the microxeas,
however, which were thus obtained are so abundant and fresh that I have
unhesitatingly
included them in my description of the spicules proper to the sponge.

Genus 6.

Collinella, 0. Schmidt.

Generic character partly included in the description of the single species, partly
unknown.

Collinella inscripta, 0. Schmidt.
Collinella in8crzpta, 0. Schmidt, Spong. Meerb. Mexico, p. 21, p1. i. fig. 3; p1. ii. fig. 12, 1879.
Sponge.-Pyriform or almost spherical, with a short, somewhat cylindrical pedicle,
attached by an expanded base.
A single oscule at the summit leading into a tubular
cloaca, which extends axially downwards to the base, or additional smaller oscules are
Excurrent canals,
present, the additional cloacas running parallel to the main one.
curved, running more or less longitudinally and parallel to the general surface, the most
The general
superficial exposed as deep branching grooves in deciduous specimens.
surface raised into low monticules, from the summits of which the incurrent canals
proceed, radiating in all directions, from right angles to the surface to parallelism with
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deep grooves in deciduous

specimens.
Habitat.-Morro Light; depth, 292 fathoms.
Rernarks.-The specimen of this sponge, which I received from Professor Agassiz, is
smaller than any of those figured by Schmidt, about 15 mm. in diameter, by 18 mm. in
It is entirely devoid of soft parts and loose spicules; the desmas are compara
height.

tively small, an epactine from the actinal centre to zygosis measured OO39 by OO19 mm.;
the cladi are richly tuberculated, and the syzygial lamina extend over them for consider
able distances, sometimes nearly to the actinal centre.

Genus 7. Sulcastrella, 0. Schmidt.
Generic character partly included in the description of the single species, partly not
known.

Sulcastrella clausa, 0. Schmidt.
Sulcastrella clausa, 0. Schmidt, Spong. Meerb. Mexico, p. 27, p1. i. fig. 5; pL ii. fig. 6;
p1. iii. fig. 7,1879.
Sponge.-Incrusting, oscules absent, pores numerous; surface raised into low convex
areas, each of which is occupied by a stellate system of anastomosing subdermal canals
radiating from the centre.
Spicules.-I. Megascleres.

1. Desma,

triradiate,

with

a

triradiate

axial fibre,

distinguished by peculiar finger-like or claw-like processes, syzygial processes not unfre
quently surrounded by undulating collar-like processes.
2. Strongyle, slender.
II. Microscleres (?).
Habitat.-Sand Key, Gulf of Mexico; depth, 129 fathoms.

Rernarks.-I have not seen this sponge, which Schmidt places with the Rhizomorina,
and compares to the fossil Astrobolia, Zittcl; but it appears to me, at least superficially,
more closely to resemble Spongocliscus, Zittel, which is a Tetracladine Lithistid, as I think
is the sponge under consideration.
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Family II. OORALLISTID.
Genus 1.

Corallistes, 0. Schmidt.

Gorallistes (?) aculeata, Carter.
coraiUste8 aculeata, Carter, Ann. and Mag. Nat. list., 8cr. 5, voL vi. p. 143, p1. vii. fig. 45,
1880.
Sponge.-Small, about 6 mm. in diameter.
Incrusting (?).
Desmas, quadriradiate, those of
Spicules.-I. Megasciere.

the

outermost

layer
or
apical
definitely orientated, three basal rays proceeding inwards, and the fourth
Basal rays, cladose; apical, simple, conical,
outwards, at right angles to the surface.
elongated, subsinuous, 008 mm. by 0,21 mm. in diameter at the base (?021 mm. long
by 008 mm. in diameter), bearing rounded conical tubercles, arranged in more or less
circular rows around the lower two-thirds of the ray; syzygial tubercles angular.
II. Megasclere (?).
Habitat.-Gulf of Manaar, Indian Ocean, under 65 fathoms.

A larger specimen,
12 mm. in diameter, is said by Carter to be preserved in the British Museum; it was
obtained from Kendrick Island, Japan (lat. 24° 13' N., long. 136° 13' E.).
Remark.-Carter does
possible that it may be
Kaliapsis, Bowerbank.

desma is monocrepid, and it is quite
tetracrepid, in which case the sponge might be related to
not

state that

the

C'orallistes elegantior, 0. Schmidt.
UoralliBtes elegantior, 0. Schmidt, Spong.. Atlant. Gebiet., p. 23, p1. iii.. fig. 5, 1870.
Carter, Ann. and Mag. Nat. Hist., ser. 4, vol. xii. p. 439, 1873.
Zittel, AbhandL d. k. baier. Akad. d. Wiss., pp. 103, 120, 1878.
Sponge.-A fragment.
Spicules.-I. Megascieres.
slender, smooth.

1. Desma, cladi long, slender.

2.

Dichotriane, cladi

II. Microscleres (?).
Habitat.-Portugal.
Corallistes (?) elegantissima, Carter.

Corallüte8 eieganti88ima, Carter, Ann. and Mag. Nat. Hist., aer. 5, voL vi. p. 144, p1. vii. fig. 47,
1880.

This species is founded on isolated desmas, occurring
from the Gulf of Manaar, at a depth of under 65 fathoms.

on a "Melobesian" nodule,
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Corallistes microtuberculatus, 0. Schmidt.
Corallistes microtuberculatus, 0. Schmidt, Spong. Atlant. Goblet, p. 23, p1. iii. fig. 4,1870.
Carter, Ann. and Mag. Nat. Hist., ser. 4, voL xii. p. 439, 1873.
91
Zittel, AbhandL d. k. baier. Akad. d. Wiss., pp. 103, 120, pL i.
fig. 1, 1878.
Sponge.-An irregular curved disc.
elevated, occurring on the concave side.
Spiculcs.-I. Megascieres.
beset with secondary tubercles.

Oscules numerous, 1 mm. in diameter, margins

1. Desma, bearing large tubercles, which are themselves
3. Dichotrine, rhabdome strongylate, about 0,3 mm.,

chord of cladome about 02 mm. in length.
II. Microscieres.
4. MIcroxea (?).
5. Spiraster.
Habitat.-St. lago, Cape Verde Islands; depth (?).
Corallistes (?) noli-tangere, 0. Schmidt.

Corallistes noli-tangere, 0. Schmidt, Spong. Atlant. Gebiot., p. 23, pl. iii. fig. 6, 1870.
Carter, Ann. and Mag. Nat. Hist., ser. 4, vol. xii. p. 439, 1873.
11
Zittel, AbhandL d. k. baier. Akad. d. Wise., pp. 103, 120, pL 1. fig. 2,
1878.
Sponge. -Depressed, cup-shaped, walls thick, margin rounded, attached by a short
thick pedicel.
Oscules numerous, distributed over the inner surface; pores on the
interior.

Spiculcs.-T. Megascieres.
tubercles with rounded ends.

1. Desma, bearing numerous short cylindrical or conical
2. Dichotriarne, rhabdome strongylate, about 0,55 mm. in

length; deuterocladi terminate in numerous rounded twig-like processes.
II. Microscieres.
3. Microxea (?) (Carter).
Habitat.-Portugal, St. Jago.

Remarks.-This species may possibly be referable to Macandrewia; this is suggested
by Carter's statement that the microsciere is a microxca; the characters of the dicho
trine are not discordant with such a view.
Corallistes (?) verr'ucosa (Carter).
Coralliste8 verruco8a, Carter, Ann. and Mag. Nat Hist., ser. 5, vol. vi. p. 144, p1. vii. fig. 46,
1880.
Sponge.-(?).

1. De3mas, similar to those of the preceding species,
Spicules.-I. Megasciere.
Corallistes (?) aculeata (p. 838), but distinguished by the form of the apical ray, which is
simple, conical, OO375 mm. in length by 003 mm. in diameter at the base, bearing large
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tubercles, three larger than the rest occurring in the angles of the basal
2. Triene (p).
forming the greater part of the base of the apical ray.

rays, and

II. Microscieres (?).
Habitat.-Gulf of Manaar, depth under 65 fathoms.

Remarks. --This, like C'orallistes (?) aculeata, Carter, may prove to be a Tetracladine
Lithistid, and allied to Kaliapsis, Bowerbank.

Genus 3. Macandrewia, Gray.
in which the epirabd of the desma is smooth, zygosis is chiefly terminal;
The pores
the ectosomal spicules are phyllotrine.s and the microscieres are microrabds.
Cora11istid

and oscules are simple.

Macandrewict azorica, Gray.
Mtzcandrewia azorica, Gray, Proc. Zool. Soc. Lond., p. 438, pl. xv., 1859.
Ducylocalyx rnaoandrewii, Boworbank, Proc. Zoo!. Soc. Lond., p. 86, p1. iv. fig. 5; pL v.
figs. 1-5,1869.
Macandrewia azorica, Carter, Ann. and 1\rag. Nat. Hist., ser. 4, vol. xii. pp. 438, 441, 1873.
Carter, op. cit., ser. 4, vol. xviii. p. 464, 1875.
)1
9)
Sponge.-Cyathiform, pedicelled, attached; waits somewhat thick, undulating
Oscules small, 025 to 20 mm.
longitudinally, margin rounded, sinuous; surface even.
in diameter; circular, with slightly raised margins more or less regularly arranged on
Pores small, circular, evenly dispersed on the outer surface,
the inner surface of the cup.
protected by microxeas arranged tent-like.

1. Desina, protoclacli usually smooth, syzygial spines
Spicules.-I. Megascieres.
somewhat long, conical, with rounded ends; syzygias arranged in long straight lines
Two cladi of a desma frequently lie
which run radially across the wall of the sponge.
tangentially with the line of syzygias, and a third crosses from one line to the next

Such a transverse cladus usually measures about O15 by O035 mm.
transversely.
3. Phyllo
2. Oxea, fusiform, 10 by 0016 mm., lying parallel to the syzygial lines.
trivne, rhabdome conical, traversed by the axial fibre throughout, cladi narrow, foliate,
the axial fibre extending into them for a distance of 00296 mm.; rhabdome 0,18 Tim.,
cladi 025 mm. long.
4. Microxea, fusiform, slightly curved, O065 by 0004 mm.
Size, 125 mm. in height, by 100 mm. in
Colour.-Nut-brown in the dried state.

II. Microseleres.

diameter.

Habitat.-St. Michael's, Azores (Gray); a few miles north of Cape St. Vincent;
depth, 374 fathoms (Carter); between Dime Islands and north coast of Scotland (Carter).
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Macancirewia c.lavatella (0. Schmidt.).

Corailistes clavatella, 0. Schmidt, Spong. Atlant. Gebiet., p. 23, pl. iii. fig. 7, 1870.
Macandrewia azorica, Carter, Ann. and Mag. Nat. list., ser. 4, vol. xii. p. 438, 18713 ; vol. xviii.
p. 464, 1876.
clavatella, Zittel, Abhandl. d. k. baier. Akad. d. Wiss., BI. i. pp. 39, 57, p1. i.
fig. 3, 1878.
Discoderinia clavatdlla, 0. Schmidt, Spong. Mcerb. Mexico, p. 24, pl. iii. figs. 2, 3, 5, 1879.

Sponge.-Obconic, seated on a short pedicel, attached, summit flattened or depressed,
or convexly rounded, bearing several oscules, 025 to 10 mm. in diameter, with margins
General arrangement of the excurrent and
slightly elevated or not; or incrusting.
Pores 0,035 to O04 mm. in diameter, dispersed over the
sides of the sponge, margins furnished with a fringe of microxeas which radiate up to the
centre of the pore.
incurrent canals as in Jerea.

1. Desma, protocladi usually smooth, about 005 by 0019
Spicules.-J. Megascieres.
mm. to 0"1 by 0014 mm., syzygial tubercles short, well rounded; axial rod of crepis
2. Oxea, fusiform, slender, 0*39 by 0,013 mm.
3.
from 00276 to 0,036 mm. in length.
P1iy1lotrine, rhabdome and cladi each 013 in length; the axial fibre which extends
throughout the rhabdome does not proceed much beyond OO15 mm. into the cladi.
II. Microsclere.

4. Microxea, fusiform, sometimes with an ellipsoidal centrotylus,
The microxeas form a single layer beneath the outer
usually curved, 0055 by 0004 mm.
epithelium, fringe the pores, and extend throughout the sponge.
Colour.-Greyish-white.
Habitat.-Florida; depth,

Mexico;

152 to 270 fathoms (Pourtalès, 0. Schmidt).
depth, 131 fathoms (Agassiz, 0. Schmidt, Stations 203, 210).

Gulf of

Remarks.-This species appears to me to be very clearly, distinguished from MacanNot only is the general form
cirewia azorica, Gray, with which Carter has identified it.

not the same, but the arrangement of the excurrent and incurrent canals, and the
In .ljfacandrewict azorica the syzygial spines
characters of the desmas, differ markedly.
are more or less conical, and tend to run out into long slender processes-Carter has
compared them to the antlers of deer,-but in Macancirewia clavatella they are short and

well rounded, and have no tendency to elongated growths.
0. Schmidt regards the desma as tetracrepid, since in some cases it presents a tetrac
tinate axis, one of the actinal fibres being very long as compared to the other three; at
the same time he states that it is also frequently monocrepid, and hence concludes that
the sponge presents evidence of a passage from the Tetracladine to the Rhizomorina

type; at the same time, regarding the characters of the discotrine as of more import
ance than those of the desma, he assigns the sponge to the .Discoclerinia group of the
An examination of one of the Mexican specimens on which Schmidt bases
Tetracladina.
these statements enables me to confirm his observations in the fullest manner.

The desmas
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are characteristically monocrepid, and hence I refer the sponge to the OoraJlistid, but
now and then one meets with a true skeletal desma in zygosis with its fellows, and pre
I was at first, from
senting the additional three short actinal axes described by Schmidt.

the rarity of this phenomenon, inclined to imagine that Schmidt might have, been mis
taken, but after considerable pains I obtained the clearest evidence to the contrary, and
I am now convinced that a complete series of transitional forms connect the monocrepid
and tetracrepid desmas.
Genus 4. Ddalopelta, n. gen.
Oorallistid

in which the desma and discotrine are similar to those of Macandrewia,

but the microscleres are spirasters.
Ddalopelta nodosa (0. Schmidt).
Discodermia clavatdila, var. nodosa, 0. Schmidt, Spong. Meerb. Mexico, p. 25, p1. iii. fig. 1, n. o.,
1879.
Sponge.-A small cushion-shaped mass, attached by an irregular base; surface some
what rough, except over the base and sides, which are smooth and
Oscules
shining.
numerous, small, simple openings collected within two shallow depressions on the upper
surface, leading into small canals which radiate into the sponge in all directions, the most
superficial visible beneath the skin, arranged in a branching stellate system.
1. Desma, epirabd quadriradiate, triradiate, or more or
Spicules.-I. Megascieres.

less straight, smooth; cladi smooth or tuberculate; zygosis chiefly terminal.
Maximum
total length of a rectilinear form, O4 mm.
Crepidial axis usually centrotylote, 0047 mm.
long, varying but slightly on each side of this to 0,043 and 0,051 mm., in one excep
tional instance 0095 mm. in length.
2. Phyllotriame, cladome consisting of irregular
narrow cladi, margins produced into bifid spines, or bifurcating tubercles which end in
bifid spines; upper surface also tuberculated, the tubercles bearing from one to four bifid
Maximum diameter of the cladome, 035 mm.
Rhabdome conical, strongylate,
spines.
0105 to 01 mm. in length.
The axial fibre of the claci seldom more than 0,009 mm. in
3. Oxea, slender, cylindrical, 02 by 0003 mm.
length.
H. Microscieres.

4. Spiraster, variable in form, sometimes passing into an amphi
aster, sometimes into a metaster, 0,0237 mm. in length; a
single spine often 0,01 mm.
long.
Colour.-Dark brown.

Size, 33 mm. long by 26 mm. wide and 13 mm. high.
smooth basal surface extends up the sides for a distance of 3 mm.

The

Habitat.-Gulf of Mexico.

Remarks.-The smooth basal surface is produced by a layer of closely articulated

343

REPORT ON THE TETRAOTINELLIDA.

discotrines overlying desmas, flattened in a plane parallel to the surface, and also closely
articulated.
Paheontologists used to distinguish such basal membranes as "epitheca," and several
fossil species of Lithistids could be cited as resembling Discoclerinia nuceriurn in the
presence of this membrane, as well as in the characters of the desmas and canal-system.

Genus 5. Heterophymia, Pomel.
with separate poriferous and oscular surfaces, which are distinguished
by different ectosomal spicules, dichotriarnes occurring on the poriferous, and small,
smooth, irregularly branched desmas on the oscular surface.
Corallistid

Heterophymia heteroJbrmis (Bowerbank).
C'osdnopongia he/eroforin i, Valonciennes, MS.
Dadylocalyx he(erofi'rniis, Bowerbank, Proc. Zoo]. Soc. Lond., p. 85, p1. iv. figs. 1-4, 1869.
He/erophymia heieroformis, Porno!, Pal. tic 1'Oraii, p. 143.
Zittel, AbhandL d. k. baler. Akad. d. Wiss., Bd. I. p. 121, 1878.
if
$I
Sponge.-Sessile, flabellate or foliate, sinuously plicated. Surface slightly undulating,
minutely hispid. Oscules on the upper surface, slightly elevated and marginateci, numerous,
Pores congregated (in sieves ?), porous areas
irregularly dispersed, 1 mm. in diameter.
minute, slightly depressed, rarely more than their own diameter apart.
Spicules.-I. Megascleres. 1. Desmas, similar to those of Corallistes.
rhabdome long, curved; cladi short, thick.
surface.
3. Strongyle, large.

2. Dichotriiene,

This spicule is confined to the poriferous

II. Mirosclere (?).
colour.-Dark brown in the dried state.

Size,

wall 8 mm. thick.

125 mm. high, 113 mm.

broad;

Habitat.-Shanghai, China; depth(?) (Collection of the Jardin des Plantes).

Family III. PL EROMIDE.
Genus 2 (?). Lijiclium, 0. Schmidt.

1ncert

sedis.

Lyidiura torguila, 0. Schmidt.
Lyidium turquila, 0. Schmidt, Spong. Atlant. Goblet1., p. 84, woodcut, 1870.
Zittel, Abhandl. d. k. baler. Akad. d. Wise., Bd. i. pp. 103, 132, p1. i. fig. 10,
1878.
Sponge.-A fragment, probably of a flat plate-like individual, 3 mm. in thickness.
Oscules and pores similar, large, 0.5 to 10 mm. in diameter, round simple openings of
transversely directed canals situated on opposite sides of the plate.
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1. Desma, smooth, similar to those of Plerorna turSpicules.-I. 1egascleres.
2. Strongyle, cylindrical, about
binatum; cladi ending in disc- or cup-like expansions.
08 mm. in length.
II. Microscieres (?).
Habitat.-Cuba, Cozera; depth, 270 fathoms.

Pemarks.-I have not seen this species, which is based on a fragment only 1 sq. cm.
in area, and possibly not in possession of its full complement of spicules.
Zittel states
that the strongyles are distributed through the dermal layer.
If the dermal layer is
present in the specimen, as one would infer from this, we may conclude that trimnes are
absent.

Demus II. RHABDOSA.
Family I. NEOPELTIDA.
Rhabdosa in which the ectosomal spicules are monocrepid discs.
Genus 1. Neopelta, 0. Schmidt.
Neopeltid

in which the microscieres are microrabde and spirasters.

Neopelta per fecta, 0. Schmidt.
Neopeltaperfecta, 0. Schmidt, Spong. Meerb. Mexico, p. 88, pL v. fig. 3, 1880.
Sponge.-An irregular rounded mass, constricted above the base, which is attached by
a flattened surface.
Oscules small, borne at the end of compressed papillary processes,
sometimes concealed by a flap-like outgrowth, involving both ectosome and choanosome.
Pores simple, oval, from 0045 to 0077 mm. in diameter.
In addition to the oscules

several small oval openings occur here and there over the surface, they lead into vestibular
canals.
frequently dichoto
mising, syzygial processes usually confined to the ends of the terminal cladi, zygosis
An average example measured, proto
simple, the syzygial tubercles and lobes are few.
cladus 0127 by 0019 mm., deuterocladus 00636 by 0013 mm., tritocladus 00636 by
Spicules.-I. Megascieres.

0013

1. Desma, cladi smooth,

slender,

length of compound cladus 024 mm.; crepis 00513 mm. in rengtb.
2. Oxea, slender, cylindrical, curved simply or irregularly, distributed singly or in
bundles, which run parallel with the course of the
mm.
larger canals, 054 by 0008
mm.,

3. Ectosomal disc, more or less oval in outline,
rarely presenting a central process directed
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at right angles to its surface, 017 mm. in diameter, immeasurably thin, crepis OO4 mm.
in length, when a stalk-like process is present, its diameter does not exceed OOO8 mm.
4. Soinal microxea, fusiform, slightly curved, surface minutely
II. Microscieres.

5. Choanosomal amphiaster, a slender, straight axis,
roughened, 0'055 by 0,004 mm.
and a whorl of several slender, hair-like actines near each end, total length 00118 mm.,
length of a single actine about 0004 mm.
The rnicroxeas are distributed tangentially in a layer beneath the outer epi
thelium, overlying the layer of discs; they also extend throughout the sponge in such
numbers as to constitute almost as considerable a part of the skeleton as the desmas.

The amphiasters appear to occur only in the choanosome, and are not abundant even
there.
Colour.-Yellowish-grey in spirits.
diameter.

Size, 35 mm. in height by 25 mm. in maximum

Habitat.-Locality not given by Schmidt; the sponge bears a label "Ag. 79, 134,"
and the bottle a metal foil with the number 255.
Remarks.-The skeleton of this sponge is the loosest and most fragile of all the
Lithistids, and no species probably is better fitted for minute histological examination,

It was to be expected that thin slices would
unless possibly Discodermia dissoluta.
furnish interesting results, but unfortunately the soft parts of the specimen are not
sufficiently well preserved to exhibit structure.

Neopelta irnpeij'ecta, 0. Schmidt.
Neopelta imperfecta, 0. Schmidt, Spong. Meerb. Mexico, p. 88, pl. ix. fig. 11, 1880.
Sponge.-Small, papilla-like, compressed at the upper end, and produced into small
oscular tubes.
Longitudinal canals visible beneath the surface, running the whole length
Pores simple (one measured 0O65 mm. in diameter).
Spicules.-I. Megascieres. 1. Desma, epirabd smooth, more or less straight, or curved,
or triradiate, crepiclial axis 004 mm. in length, zygosis by rounded tubercles, chiefly

of the sponge.

terminal.

2. Disc, more or less oval in outline, margin entire or lobate, sometimes notched
by
a rhabdal sinus, under surface impressed by the underlying discs; maximum diameter
035 mm.

Crepidial strongyle either wholly or partly immersed in the disc, when only
partly immersed projecting as a shaft from the lower surface.
Crepidial axis from 004
to 0087 mm. in length.
3. Rhabctus (?).
II. Microscieres.

4. Microxea, fusiform, sharply pointed, smooth, slightly curved,
5. Amphiaster, small, actines few, 0,0118 mm. in
0071 by 0004 mm.
length.
Colour.-Dark-brown.
Size, the largest specimen is 10 mm. in length,
by 4 mm.
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in diameter at the base, which is broken; the oscular tubes do not exceed 1 mm. in
diameter.
Habitat.-Barbados; depth, 103 fathoms.
Remarks.-A small

specimen nearly 3 mm. in diameter, presents in transverse
section the cut ends of six longitudinal canals, bounded towards the interior and laterally
by the desmose skeleton, and on the exterior by the layer of discs; no other distinct
canals were seen.
The longitudinal canals are seen below the discs when the ectosomal

layer is viewed en face, they are crossed by velar diaphragms, and are evidently sub
dermal or ectosomal in the strictest sense.
Although portions of the ectosome measuring
altogether about 4 mm. square were prepared with a view to examining the pores, only
one pore was found.
The appearance of the skeleton is very tetracladine, but the desmas are all
strictly
monocrepid.

Family II.

SCLERITODERMIDA.

Genus 1. Scieritoderma, 0. Schmidt.

Scieritoderma packarcli, 0. Schmidt.
Sderitodermapaccardi, 0. Schmidt, Spong. Meerb. Mexico, p. 28, p1. ii. fig. 3, 1879.
Sponge.---A short wide cylinder with rounded edges, constricted above the flattened
attached base, and depressed at the summit into a bowl-shaped cavity; in other words, a
Oscules regularly
depressed bowl-shaped sponge with thick walls and an expanded base.

distributed over the interior of the cup, opening at the summits of small rounded tubercle
like elevations, surrounded by a thick sphincter of
concentrically arranged myocytes,
01 to 0,15 mm. in diameter.
Pores regularly distributed over the outer surface, simple,
situated at the bottom of shallow circular depressions, about 01.3 mm. in diameter, closed
Surface smooth, in the neighbourhood of the
by a sphincter of concentric myocytes.
pores very sparingly hispidated by an occasional oxea, which extends 05 mm. beyond
the skin.
1. Desma, cladi highly tuberculate, zygosis close, dense,
Spicules.-I. Megascieres.
occurring along the sides as well as at the terminations of the cladi. 2. Oxea, cylindrical,

slender, only slightly curved, 1,2 by 0015 mm.
II. Microscieres.
3. Microstrongyle, irregularly fusiform, depressed, 017 by 0,013
mm.
4. Sigmaspire, 0014 mm. long.

The inicrostrongyles form a dense layer beneath the outer epithelium, lying tangen
tially, with their depressed surfaces parallel to the exterior; they also occur throughout
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the sponge, and near the larger canals lie
The sigmaspires
tangentially to their walls.
occur throughout the sponge.
The margins of the sphincters of the oscules and the
pores are bounded by the niicrostrongyles of the dermal layer, and the exposed surfaces
of the sphincters show beneath the epithelium numerous
sigmaspires.
Colour.-(?).

Size, 18 mm. in diameter by 12 mm. in hMght.
Habitat.--Station 307, Agassiz.

Remarks.-This sponge is very clearly distinguished from Scleritôderma flabelliformis from the Ki Islands, partly by the general form, and partly by the size of the
microstrongyles, which are twice the length of those in the latter species.

Genus 2. Aciculites, 0. Schmidt.
in which the ectosomal spicules are rhabdi; microscieres are absent.
The occurrence of an ectosomal layer of rhabdi suggests an alliance with ScieritoScleritodermid

dernia; and since, judging from the Tetilhid, the sigmaspire is an inconstant spicule,
is absence is not a matter of such importance as to exclude the genus from the Scierito
dermid.

Aciculites higginsi, 0. Schmidt.
AcicuUte8 higginsi, 0. Schmidt, Spong. Meerb. Mexico, p. 29, p1 IL figs. 1, 4, 13, 1879.
Sponge.-Cushion-shaped, attached either by the entire base or by its margin only;
in the latter case the middle of the base rises upwards, so as to leave a large hollow cavity
between it and the surface of attachment.
Oscules one or several, seated on the summit
of slight conical elevations or in slight depressions, forming the centre of a stellate
system of superficial canals, which can be traced as ramifying dark-coloured lines beneath
the surface, provided with a sphinctrate margin, protected by a tent-like arrangement of
rhabdi, which radiate from the circumference towards the centre.
mm in diameter.

Pores simple, O'03

1. Desma, small; cladi short, thick, richly tuberculate,
Spicules.-I. Megascleres.
2. .Rhabdus, variable, usually a
.
protocladi 0,065 by O'026 mm. to 0'084 by 0039
tylotostrongyle, the Iylus scarcely thicker than the rhabdome, minutely spined; rhab
dome smooth, cylindkical, curved; sometimes a strongyle, sometimes, but very rarely, a
tylotoxea, 0'271 by 0'Ol
shorter.

mm. to O'355 by o'ol mm., but variable, sometimes much

II. Microscleres absent.
Beneath the external epithelium the rhabdi form a single layer lying tangentially;
they also occur directed at right angles to the surface, with the tylus directed outwards
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and in contact with the epithelium, and are generally distributed through the choano
some, in the walls of the chief canals lying tangentially.
Size,
Colour.-(?), probably originally cream-yellow, now stained with magenta.
about 30 mm. in length by 15 mm. in height.
Habitat.-Off Havanna; depth, 100 fathoms.

Remarks.-This sponge presents a very close superficial resemblance to Cnemicliastrum pluristellatum, Zittel (Lithistid, p. 110, Abhandl. d. k. baier. Akad. d. Wiss., Bd.
The oscules,
i., 1878; Unemidium stellatum, Quenst., Jura, p. 676, pl. cxxviii. figs. 6, 7).
with the associated superficial canals, and the short, much tuberculated desmas, are
similar in both.

Family III. OLADOPELTIDA.
Genus 1.

Siplionidiurn, 0. Schmidt.

Siphoniclium rarnosum, 0. Schmidt.
Leiodernzatium rarno8um, 0. Schmidt, Spong. Atlant. Gebiet., p. 21, p1. iii. fig. 1, 1870.
Carter, Ann. and Mag. Nat. His., ser. 4, vol. xii. p. 439, 1873.
,,
Zittel, Abhandl. d. k. baier. Akad. d. Wise., Bd. i. p. 103, 1878.
Siphonidium rarnosum, 0. Schmidt, Spong. Meerb. Mexico, p. 28, pl. i. fig. 8, 1879.
Leiodermatiuin rarnosurn, Vosmaer, Bronn's Thierreichs, Bd. ii., Porifera, p. 290, 1885.

2.

Sponge.-Similar to Siphonidiurn capita turn.
1. Des?nas, similar to those of Siphonidium capitatuni.
Spicules.-I. Megascleres.
Oxystrongyle, style-like, strongylate termination finely granulated, 045 by 0,02 mm.
Habitat.-Florida, 125 fathoms; Sombrero, 240 fathoms; Morro Light, 212 fathoms.

Remarks.-The similarity of Siphonidium rarno.sum and Siphonidium capitatum has
It only remains to add a few words in explanation of the
already been commented on.
The genus Leiodermatium, as founded by 0. Schmidt,
change in the generic name.
originally included two species generically different, Leiodermatium rarnosurn, 0. Sch.,

and Leiodermatium lynceus, 0. Sch.; on recognising this Schmidt proposed the new
name Siphonidium for the species Leioderinatium ramosurn, Zittel (loc. cit., p. 122)
having previously redefined the genus Leioder7natiurn on the type of Leioderrnatiurn
Vosmaer objects to this nomenclature and states that as Leiodermatiuiit
lynceus, 0. Sch.
ramosurn. was the first-described species, it must stand as the type of Leiodernatium,

and a new generic name must be found for Leiodermatiurn lynceus.
This seems to me
Schmidt's two species were described, one immediately after the other, in
hypercritical.
the same publication, and neither was specially indicated as the type; an author has of
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course the privilege of selecting his own type, and Schmidt simply postponed his selection;
no one in the meantime had
and no
assigned further species to the genus Leiodermatiurn,
possible inconvenience can result from accepting Schmidt's nomenclature.

Suborder IT. ANOPLIA.
Family I.

AzoRIcID.

Genus 1. Azorica, Carter.
Azorica ehonellides, Döderlein.
&lz8cothom clionelleides, Döderlein, Zeitschr. f. wise. ZooI., Bd. xl. p. 62, p1. Y.-vii, 1884.
Sponge.-Ear-shaped, somewhat curved, free edge a regular semicircle, uniformly
rounded; attached by thin lobe-like expansions.
Pores and oscules similar, small,
dispersed; pores on the outer convex surface placed much closer together than the
oscules, which are confined to the inner surface.

1. Desma, epirabd straight or curved, cladose at one or
Spicules.-I. Megascieres.
both ends, densely and irregularly spined and tuberculate.
2. Oxea or Strongyloxea,
long and slender, arranged in fibres, descending from the surface at right angles into the
interior.
Colour.-Greyish-white (but deciduous?).
7 mm. thick.

Size, 60 mm. wide by 55

mm. high and

Habitat.-Island of Enoshima, Bay of Sagami.
Genus 3.
"

Gastrophanella, 0. Schmidt.

Azoricid

in which a single oscule leads into a long axial cloaca; the excurrent and
incurrent canals are arranged as in Siplionict.
Gastrophanella implexa, 0. Schmidt.
Gastroplianella impleza, 0. Schmidt, Spong. Meerb. Mexico, p. 29, p1. 1. fig. 7, p1. in. fig. 8,
1879.
Sponge.-Elongated, pear-shaped or club-shaped, attached by an expanded. irregular
base; oscule, single, situated at the summit, leading into a long narrow cloaca which
extends throughout the axis of the sponge.
Cloaca with a somewhat thick collen
Excurrent canals,
chymatous wall, and numerous not very extended velar diaphragms.
curving more or less parallel to the outer surface of the sponge, run longitudinally
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from the general
upwards to open freely into the cloaca; incurrent canals radiating
surface towards the cloaca.
1. Desma, small; epirabd somewhat straight or tn
Spicules.-I. Megascieres.
radiate, frequently, straight and bifurcate at each end, bearing conical spines; cladus of a
tniradiate form, 01 by 0O19 mm.; crepidial axis short, from 001 to 0,0275 mm. in
2. Tylostrongyle, slender, cylindrical,
length; zygosis general, but chiefly terminal.
0,48 by 0005 mm.
Colour.-Brown.

Habitat.-West Indian
fathoms.

Islands;

lat.

25°

23' N., long. 83° 31' W.;
Lat. 22° 9' 15" N., long. 82° 20' 80" W.; depth, 127 fathoms.

depth,

101

Remarks.-The water-canals are lined by a thick layer of collenchyma, in which
desmas do not occur; microscieres if present would certainly be found here, and as they

are not their absence has been positively ascertained.
The collenchymatous walls re
semble those of Theonelict (P1. XXX. figs. 9, 10) and other Lithistids.
The tylostrongyles occur in bundles throughout the
sponge; near the surface they
are directed at right angles to the epithelium,
against which the tylote ends of the most
external of them abut.
They are never arranged tangentially to form an ectosomal layer.

The surface of attachment is covered
by a smooth shining layer produced by modified
desmas.
Genus 4. &ticlum, 0. Schmidt.
Diagnosis not given.

Setidium obtectum, 0. Schmidt.
Betidivm obtectum, 0. Schmidt, Spong. Meerb. Mexico,
p. 30, p1. i. fig. 9, p1. ii. fig. 14, 1879..
Sponge.-Cyathiform, with thick walls and rounded edges, attached by an expanded
base.
Inner and outer surfaces, but not the
edge of the cup, bearing numerous, more or
less regularly arranged, somewhat conical
processes, each bearing a bundle of about six
teen to eighteen long oxeas.
Each process covers the end of a canal, which is lined
by a
of
similar
xeas.
layer
1. De8mas, densely tuberculated,
Spicules.-I. Megascieres.
forming a more than
and
skeleton.
2.
Oxea, long.
usually hFd
stony
Habitat.-Near Havanna; depth, 128 to 240 fathoms.
Remark.--I have not seen this sponge, so that I am unable to
give an account of
theskeleton.
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Genus 5. Po'tella, 0. Schmidt.
Founded on a deciduous specimen; generic characters not assignable.

Poritella deciclua, 0. Schmidt.
Poritella deddua, 0. Schmidt, Spong. Meerb. Mexico, p. 27, 1879.
Sponge.-Irregularly fan-shaped or vasiform, attached; walls thick, upper margin
flat, smooth; inner surface covered with small circular oscules, less than 05 mm. in
diameter; outer surface covered with pores, visible to the unaided eye.
1. Desma, large, very irregular in form, covered with
Spicules.-I. Megascieres.
The axial
large cylindrical and conical tubercles; zygosis is lateral as well as terminal.

fibre of the crepis measures 0O44 mm. in length, the entire desma 05 mm. from end to
2. Rhabclus, slender, cylindrical; termination (?).
end.
The specimens are deciduous.
II. Microsciere (?).
Size of fan-shaped specimen sent me by Professor Agassiz, 85 mm. in height and 32
mm. in maximum breadth, walls 10 mm. in thickness.
Habitat.-Various localities in the Gulf of Mexico; 100 to 805 fathoms.
Remarks.-This sponge very closely resembles in general appearance (Jorallistes typu,
0. Schmidt; it differs, according to Schmidt's description, in the absence of trines.

Genus 6. Amphibleptula, 0. Schmidt.
Azoricid

with a single oscule at the summit, and poriferous areas borne at the ends
of short cylindrical processes, irregularly and generally distributed over the sides.

Amphibleptula maclrepora, 0. Schmidt.
Amphibleptula madrepora, 0. Schmidt., Spong. Meerb. Mexico, p. 28, p1. 1. 6g. 6; pL iii. fig. 7,
1879.
Sponge.-Conical, with rounded sides, attached by a flattened or concave base, at the
summit a flattened area about 6 mm. wide, presenting vertical radiating septa about
twelve to thirteen in number, surrounding a central cavity about 15 mm. in diameter,

into this and the cavities between the septa
open numerous more or less vertical tubes.
The sides for 5 or 6 mm. from the summit are plain and even, but beyond this
covered with numerous, not very regularly arranged, cylindrical processes, 1 to 2 mm. in
diameter, traversed by one or more tubes, which open by septate apertures at the end.
These represent the incurrent openings, that at the summit the oscule.
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1. Desma, epirabd curved, semicircular, or straight or
Spicules.-I. Megascieres.
triradiate, rarely quadriradiate, bearing spined tubercles, in the curved forms on the convex
side zygosis general. A semicircular form measured 024 mm. along the diameter, and

0,038 mm. in thickness; a more or less straight form 038 mm. in length; crepidial axis
0'04 mm. in length.
2. Rhabdus, 00065 mm. in diameter, length and nature of ter
mination not determined.

Colour.-In the dried state, greyish-white.
height.
Habitat.-Barbados; depth, 100 fathoms.

Size, 18 mm. in diameter by 20 mm. in
Havanna; depth, 292 fathoms.

Genus 7. Tremaulidium, 0. Schmidt.
Diagnosis included in the specific description.
Tremauliclium geminum, 0. Schmidt.
TemauUdium geminum, 0. Schmidt, Spong. Meerb. Mexico, p. 31, pL ii. figs. la-1, fig. 2;
pL iv.
figs. 1, 2,1879.
Sponge.-Irregular, with a flat base, incrusting, produced into vertical conical
processes, with rounded or compressed chisel-like ends; traversed by numerous vertical
tubes; surface covered with a very
finely ridged outer layer (cuticula ?).
Spicules.-Desma and rhabdus.

Habitat.-Lat. 250 33'N., long. 83° 1' W.; depth, 131 fathoms.
Remarks.-This sponge,
Siphoniclium ramosum.

which

I

have

not seen, is

possibly

nearly

related

to

Genus 8. Leiodermatium, 0. Schmidt.
Azoricid

of vasiform shape, with
comparatively large oseules situated on the outer
surface; pores distributed over the inner surface.

Leiodermatiura lynceus, 0. Schmidt.
Lelodermatium lynceua, 0. Schmidt, Spong. Atlant. Gebiot., p. 22, pl. iii. fig. 2, 1870.
Carter, Ann. and Mag. Nat. Hist., ser. 4, vol. xii. p. 439, 1873.
is
,
Zittel, Abhandl. d. k. baler. Akad. d. Wise., pp. 103, 122, pL i. fig. 5,
,,
,,
1878.
Sponge.-An irregularly curved plate or hollow cylinder, with deeply incised margin.
Oscules circular, 05 to 0.75 mm. in diameter,
opening on the summit of quite flat
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papilla, situated on the outside of the sponge, 1 to 2 mm apart.
over the inner surface.

Pores small, scattered

Habitat. -Portugal and St. Jago (0. Schmidt).

Genus 9. Sympyla, n. gen.
Azorica, in part, 0. Schmidt, Spong. Meerb. Mexico, p. 89.
in which the poral terminations of the incurrent canals are collected
together into separate areas, which are distributed over one side of the sponge; the
oscules are simple, and are distributed over the side opposite to that bearing the
Azoricid

pores.
I refer this genus to the Azoricid
on general grounds, as the specimen on which it
is founded is deciduous.
We do not know whether microscieres were present or not.

Sympyla cribrifera (0. Schmidt).
Azorica cribriphora, 0. Schmidt, Spong. Meerb. Mexico, p. 89, p1. v. fig. 4, 1880.
Sponge.-Vasiform, walls thick, margins rounded, central cavity somewhat shallow;
Oscules numerous, circular, 1. mm.
pedicel short, base slightly enlarged, attached.
in diameter, with margins elevated or produced into short tubes, distributed in
more or less

regular spiral lines, leading into more or less vertically descending
canals.
Pores not seen, poriferous areas raised above the general surface, rendered
cribriform by the numerous openings of narrow incurrent canals from 02 to 0.5 mm
in diameter.

1. Desma of the usual "azorica" forms.
The epirabd
Spicules.-I. Megascleres.
usually smooth, 0,045 mm. in diameter; syzygial tubercles frequently bearing bifid
spines, with papillary ends, syzygial lamell
frequently minutely crenate or denticulate
at the distal margin.
2. Tylote (?),
Crepidial axis from 004 to 005 mm. in length.
cylindrical, with very slightly enlarged ends, which are sometimes minutely roughened,

035 by 0"01.
II. Microseleres (?).
The specimen is a skeleton denuded of all soft
parts; it is therefore doubtful whether
the tylote really belongs to it, still more doubtful whether microscleres were
originally
or
not.
present
Colour.-'().

Size, in height 54 mm.; major and minor axes of the
margin of the
cup 47 mm. and 35 mm. respectively; depth of the central cavity 20 mm., walls 10 nun.
in thickness; pedicel 15 mm. in diameter.
Habitat.-Barbados; depth, 200 fathoms.
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Family If. AN OMOCLADID, Zittel.
Anoplia in which the desma is acrepidal, a variable number of smooth, cylindrical
clad radiate from a thickened centrum; zygosis occurs between the expanded ends of
the cladi of one desma and the centrum of another.

Vetulina stalactites, 0. Schmidt.
Vetulina stalactites, 0. Schmidt, Spong. Meerb. Mexico, p. 19, p1. i. fig. 1; pL ii. fig. 9,1879.
Sollas, Ann. and Mag. Nat. fist., ser. 5, vol. xv. p. 236; Proc. Roy.
Irish Acad., ser. 2, vol. iv. p. 486, 1885.
Sponge.-A sinuous folded plate, more or less cup-like, attached, surface of both
sides even, meeting a flat upper margin at right angles; outer surface marked by con
centric lines of growth; pores and oscules both small, the latter generally distributed on

the inner face, the former over the outer.

Wall from 5 to 20 mm. in thickness; con

sistence of stony hardness.

1. Desma, cylindrical cladi seldom bifurcating, varying
Spicules.-I. Megascleres.
from two to eight in number, smooth, or bearing rounded or irregular tubercles, termin
ating in expanded syzygial ends, 01 to 015 by 0012 to 002 mm.; centrum massive,

005 to 0.07 mm. in diameter; when the cladi are less than six in number, produced
into numerous branching twig-like processes from the distal face.
2. Strongyle, cylin
drical, 035 by 0,004 mm.
The desmas are arranged with the acladose face of the centrum turned towards the
outer surface of the sponge, and the clacli extended in the opposite direction;
they terminate
by abutting on the acladose face of the centra of the next succeeding layer, and thus
form a series of groin-like arches.
Habitat.-Barbados; depth, 100 fathoms (0. Schmidt).
Probably also from shallow
water, since a specimen exists in the Bristol Museum that was obtained long before the

dredge was generally used for collecting, certainly before it was used in deep water.

GEOGRAPHICAL AND

BATHYMETRICAL DISTRIBUTION.

LIST OF LOCALITIES AT WHICH TETRACTINELLID SPONGES WERE
OBTAINED, WITH THE SPECIES OBTAINED AT EACH.
Off the coast of Portugal.

Corcillistes bowerbanici.

STATION IV.

West of Gibraltar, January 16,
depth, 600 fathoms; bottom, blue mud.

1873; lat. 360 25' N., long. 8° 12' W.;

Thenea schmidtii.
STATION 24.

Off Culebra Island, March 25, 1873; lat. 18° 38' 30" N., long. 65° 5' 30"
W.; West Indies; depth, 390 fathoms; bottom, Pteropod ooze.
Dredged.
Craniella schmidtii.

I

Thenea schmicltii.

STATION 33.

Off Bermuda, April 4, 1873; lat. 32° 21' 30" N., long. 64° 35' 55" W.;
depth, 435 fathoms; bottom; coral mud.
Dredged.
Azorica pfeffera.

STATION 56.

Off Bermuda, May 29, 1873; lat. 32° 8' 45" N., long. 64° 59' 35" W.;
depth, 1075 fathoms; bottom, coral mud; bottom temperature, 38°2.
Dredged.

Isops pachydemata.
Bermuda, West Indies.

I

Azorica pfeiffer.

Pilochrota tenuispicula.

STATION 73.

Off the Azores, June 30, 1873; lat. 38° 30' N., long. 31° 14' W.; depth,
1000 fathoms; bottom, Pteropod ooze; bottom temperature, 39°4.
Dredged.
Thenea schmidtii.

STATION 78.

Azores, July 10, 1873; lat. 37° 26' N., long. 25° 13' W.; depth, 1000
fathoms; bottom, volcanic mud.
Dredged.
Tetilla aandaina.
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St. lago, Porto Praya, Cape Verde Islands, August 1873; depth, 100 to 128 fathoms.
Pccillastra crassiuscula.

Sphinctrella ornata.

Sphinctrella gracilis..

Galthropella simplex.
Corallistes masoni.

Sphinctrella cribrifera.

Azorica pfefferv.
STATION 106.
long.

Atlantic, south-west of Sierra Leone, August 25, 1873; lat. 10 47' N.,
24° 26' W.; depth, 1850 fathoms; bottom, Globigerina ooze; bottom

temperature, 36° 6.

Trawled.

Thenea fenestrata.
St. Paul's Rocks, August 29, 1873.

Taken with a fishing line from the shore.
Pilochrota gigas.

STATION 122.

Off Pernambuco, September 10, 1873; lat. 90 5' S., long.
Trawled.
depth, 350 fathoms; bottom, red mud.
Characellct aspera.

STATION

122B.

I

340 50' W.;

Corallistes typus.

Off Barra Grande,

Brazil, September 10, 1873;
34° 53' W.; depth, 32 fathoms; bottom, red mud.
Trawled.

lat.

9°

9'

S., long.

Synops neptuni.
STATION 122c.

Off Barra Grande, Brazil, September 10, 1873; lat.
34° 49'W.; depth, 400 fathoms; bottom, red mud.
Trawled.

9° 10' S., long.

Synops vosniaeri.
STATION 123.

Off Macjo, September 11, 1873; lat. 10° 9' S., long. 350 11' W.; depth,
1715 fathoms; bottom, red mud; bottom temperature, 37°.
Thenea fenestrata.

Off Bahia, September 1873.
Craniella carteri.

Tribrachium sehmidtii, 7-20 fathoms.

Samus anonymus.
Filochrota crassispicula, 7-12 fathoms.

Erijiusformosus, 7-20 fathoms.
Caminus sphieroconia, shallow water.

Pilochrota anancora, 7-20 fathoms.

Cydonium gktriosus, 7-25 fathoms.
Azoicapfer.
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Nightingale Island, Tristan da Ounha, October 17, 1873; lat. 37'25' 30"
12° 28' 30" W.; depth, 110 fathoms; bottom, hard ground, shells, and

S., long.
gravel.
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Dredged.

STATION 147.

Pachastrella abyssa.

Between Prince Edward Island and Orozet Islands, December 30, 1873;

lat. 46° 16' S., long. 48° 27'E.; depth, 1600 fathoms; bottom, Diatom ooze; bottom
Trawled.
temperature, 34°2.
Thenea delicata.
STATION 149B.

Off Royal Sound, Kerguelen, January 17, 1874; lat. 49° 28' S., long.
70° 30' E.; depth, 25 fathoms; bottom, volcanic mud.
Dredged.
Tetilla granctis.

STATION

149c.

Ginachyra barbata.

Balfour

Bay, Kerguelen, January 19, 1874; lat.
70° 0' E.; depth, 60 fathoms; bottom, volcanic mud.
Dredged.

49°

32' S.,

long.

Cinachyra barbata.
STATION 149H.

Off Cumberland Bay, Kerguelen, January 29, 1874;
long. 69° 14' E.; depth, 127 fathoms.

lat. 48° 45' S.,

Tetilla grandis, var. alba.
Kerguelen, January 1874; depth, 10 to 100 fathoms.
Tetilla grandis.
STATION 150.

West of Heard Island, February 2, 1874; lat. 52° 4' S., long. 71° 22' E.;
depth, 150 fathoms; bottom, coarse gravel; bottom temperature, 35° 2. . Dredged.
Tetilict coron,ida.

I

Pcecillastra schulzii.

Tetilla grandis, var. alba.
STATION 161.

Off Melbourne, April 1, 1874; lat. 38° 22' 30" S., long. 144° 36' 30" E.;
Trawled.
depth, 33 fathoms; bottom, sand.
Anthastra parvispicula.

STATION 162.

Off East Moneceur Island, Bass Strait; April 2, 1874; lat. 39° 1013011 S.,
long. 146° 37' 0" E.; depth, 38 fathoms; bottom, sand and. shells.
Dredged.
Antha,stra comm.uns.

Pilochrota kndenfeldi.
I
Psammastra murraji.
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Bay, Australia, April 4, 1874; lat.
1500 20'E.; depth, 150 fathoms; bottom, green mud.
Trawled.

STATION

163A.

Off

Twofold

360

59' S., long.

Anthastra pulchra.
Antliastra communis.

Ghrotella simplex.
C'raniella pulchra.

Off Sydney, June 13, 1874; lat. 340 19' S., long. 151° 31' E.; depth,
400 fathoms; bottom, green mud; bottom temperature, 40°.
Dredged.

STATION 164c.

Thenea grayi.
Port Jackson, June 3, 1874; depth, 6 to 15 fathoms.
Anthastra cominunis.

Cydonium eosaster.

I

Port Jackson, Sydney, June 3, 1874; depth, 30 to 35 fathoms.
CS'aniella simillima.

Stryphnus niger.
Synops nitida.

Anthastra pyriformis.
Anthastra ridleyi.
STATION

173.

Off Matuka,

Discodermia discfarca.
Fiji

Islands,

July

24,

1874;

lat.

175° 11' 0" K; depth, 315 fathoms; bottom, coral mud.

19°

9' 35" S., long.

Dredged.

Pleroma turbinatum.

Neosiphonia superstes.
Api, New Hebrides.

Amphius hualeyi.
STATION 177.

Off Api, New Hebrides, August 18, 1874; lat. 16° 45' S., long. 168° 7' W.;
depth, 130 fathoms; bottom, volcanic mud.
Dredged.
Thrombus challengeri.

Torres Strait,i Cape York, August, 1874; depth, 3 to 11 fathoms.
Pilochrota puipurea, var. longancora.
Pilochrota moseleyi.
STATION

186.

Di$yringa di$similis.
Tetilla merguiensis.

Off

Cape York, Torres Strait, September 8,
long. 142° 18' K; depth, 8 fathoms; bottom, coral mud.
Craniella simillima, var. b.

I

1874;

lat.

Dredged.

Myriastra simplicfurca.
Myriastra clavosa.

100 30' S.,
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Arafura Sea,

September 10, 1874; lat. 9° 59' S., long.
depth, 28 fathoms; bottom, green mud.
Dredged and trawled.

139° 42' E.;

Disyringa clissirnili8.
STATION

192.

Off the Ki

Islands, September 26, 1874; lat. 50 49
139° 42' 0" E.; depth, 129 fathoms; bottom, blue mud.
Trawled.

Triptolemus claclosus.
Cydoniurn hirsutus.

Azorica marginata.
Callipelta ornata.

STATION

194A.

Off

15" S., long.

Discodermia signillima
C'orallistes thornasi.
Scieritoderma flabelliformis.
Siphon idium capitatum.

Tretolophus pan iceus.

Banda

Island,

October

129° 57' 20" E.; depth, 360 fathoms;

29,

1874;

lat.

4°

31'

bottom, volcanic mud.

0"

Trawled.

S.,

long.

T/ieonella sp.
Amboina, October, 1874;

depth, 15-100 fathoms.

Pwcillastra laininaris (100 fathoms). I
STATION

Azoricc& pfeifferv (15-25 fathoms).

196.

Between Amboina and Samboarigan, Philippine Islands, October 13,
1874; lat. 00 48' 30" S., long. 126° 58' 30" E.; depth, 825 fathoms; bottom,

hard ground; bottom temperature, 36°9.

Trawled.

Tetilla pedifera.
Samboangan, Philippine Islands; depth, 10 fathoms.
Pilochrota haeckeli.
STATION 203.

Off Panay, Philippine Islands, October 31, 1874;
123° 9' E.; depth, 20 fathoms; bottom, mud.
Trawled.

lat. 110 6' N., long.

Myriastra toxodonta.
STATION

208.

Off Manila, Philippine Islands, January 17, 1875; lat.
Trawled.
long. 123° 31' E.; depth, 18 fathoms; bottom, blue mud.
Chrotella macellata.

I

Theonella swinhoei.

Myriastra clavosa.

11°

37' N.,
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STATION

Zebu, Philippine Islands, January 22, 1875; lat. 100 14' N.,
Trawled and dredged.
long. 123° 54' E.; depth, 95 fathoms; bottom, blue mud.
209.

Off

T/ienea wyvillii.
STATION 212.

Celebes

long. 122° 18' E.;

Philippine Islands, January 30, 1875; lat. 6° 54' N.,
Trawled and dredged.
depth, 10 fathoms; bottom, sand.
Sea,

Myriastra clavosa, var. quacirata.
STATION 218.

Off New Guinea,

March

1,

2° 33' S., long.
depth, 1070 fathoms; bottom, blue mud; bottom temperature, 364.
1875;

lat.

144° 4' E.;
Trawled.

Thenea sp. ('wyvillii 2).
Kobé, Japan, June, 1875; depth, 8 to 50 fathoms.
My'riastra subtilis.
STATION 236.

South of Japan, June 5, 1875; lat. 34° 58' N., long. 139° 29' E.;
Trawled.
depth, 775 fathoms; bottom, green mud; bottom temperature, 37°6.
Tetilla sp.

Pwcillastra tenuilaminaris.

Reefs off Tahiti; depth, 30 to 70 fathoms.
Pilochrota pachydermata.
STATION 297.
83°

long.

South-west of Juan Fernandez, November 11,
7'

W.;

temperature, 35°5.

depth, 1775
Trawled.

fathoms;

bottom,

1875 ; lat.

37° 29' S.,

Globigerina ooze;

bottom

Thenea sp. (wrigheii 2).
STATION 302.

Off the west coast of South America, December 28, 1875; lat. 42° 43'
S., long. 82° 11' W.; depth, 1450 fathoms; bottom, Globigerina ooze; bottom
Trawled.
temperature, 35°6.
Thenea wrightii.

STATION

308.

Off Tom

Patagonia, January 5, 1876; lat. 50° 8'
Trawled.
long. 74° 41' 0" W.; depth, 175 fathoms; bottom, blue mud.
Astrella vos'inaeri.

Bay,

Stelletta phrissen.
Cydonium magellan i.

30"

S.,
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Port (Jhurruca,

Patagonia, January 11, 1876; lat. 52° 45' 30" S.,
long. 730 46' 0" W.; depth, 245 fathoms; bottom, blue mud; bottom tempera
ture, 46°.
Trawled.
(Jydonium magellani.

STATION 320.

Off Monte Video, February 14, 1876; lat. 370 17' S., long. 53° 52' W.;
Trawled.
depth, 600 fathoms; bottom, green sand; bottom temperature, 37°'2.
Tetilla leptoderma.

Locality 1nlmown.
Di.àcodermia ornata.

I

Azorica crassiuscula.
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TABLE OF SPECIES OBTAINED BY THE CHALLENGER, SHOWING THEIR
GEOGRAPHICAL AND BATHYMETRICAL RANGE.
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..
..4-.
<1
Astrella vnsmaeri, .
.
Anthasra pulchra,.
"
.
communi8,
"
paruispicula,
.
pyriformis,
.
ridleyi, .
Stelletta phrissens, .
.
Tribrachium schmidtu (Woitner),
Disyringa disslinilis (Ridley),
.
Stryphnusniger, .
Psammastra rnurrayi,
.
.
Amphius huxleiji, .
£r,lus formosus, .
.
Caminus splla3roconia,
.
hirsutus,
.
Cydonium
"
inagellani,
.
71
glariosus,
eosaster,
.
"
,,
.
"
Synops neptuni,
niUda,
vosmaeri, "
.
.
hops pachydermata,
Thrombus cliallengeri,
.
T/ieonella swinhoei, Gray, "
Discodermia discifurca,
.
panoplia,
ornata,
"
.
Neosiphonia 8uper8te8,
Coralli8tes typu8, 0. Schmidt,
masoni (Bow.), .
19
thoma8i,
"
bowerbanici (Johnson),
Pleroma turbinatum,
"
.
Callipelta ornata, .
&2eritodermaflabcWformis,
"
Siphonidium capitatuni,
Azorica pfeiffer2, Carter, .
.
marginata,
cra88iuscula,
"
,,
.
Tretolophu8 paniceus,

.
.
.
.
.
.
.
.
.
"
.
.
.

.
.
.

.
.
.
.
"
.
.
"
.
"
.
.
"
"
.
.
.
.
"

.
"
"
.
.
.
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"
.
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.
"
.
.
.
.
"
"
"
.

"
"
.
.
.

.
.
"
.
"

"
.
"
.
.

.
.
"
.
"

"
"
.
.
"
.
"
"
"
.
.

.
.
.
.
.
.
"
.
"
.
"

.
.
"
.
.
.
.
.
.
"
"

"

.

"

.
"

.
"
.
.
.
"
.
.
.
.
.
.
.
"

"
..5

0
c
.
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x
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x
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x
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0
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x
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.
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0
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TABLE OF

ALL

KNOWN

SPECIES OF

TETRACTINELLIDA,

SHOWING

THEIR GEOGRAPHICAL AND BATHYMETRICAL DISTRIBUTION.

Order CHORISTIDA.
Suborder SIOMATOPRORA.
Family I. Tetillithe.
Genus 1. Tetilia, 0. Schmidt.
Tetilla antarctica,
,,
,,

arabica, .
.
australiensis, .

.
.

casula, .
coronida,
dactyloidea,

.
.
.

.
.
.

euplocamus,

.

.

geniculata,
grandzs, .

.
.

.
.

grandis, var. alba, .

,,

,,

,,

gravata,.

.

.

japonica,
leptoderma,
merguzen.brzB,

.
.
.

.
.
.

pedifera,
polyura,.

.
.

.
.

radiata,.

.

.

andalina,
stipitata,

.
.

.
.

ridleyz, .
robustu, .
.
Bp.,

.
.
.

.
.
.

Genus 2. £Vrrotella, Sollas.
tJ/irotella macellata, .
.
.
.
11
simplex,
Genus 3. Gi'nacliyra, Sollas.
.
Cinachyra barbata, .

Locality.

Station.

Depth
in Fathoms.

74° 30' S., 175° 0' W., .
.
770 30' S., .
.
South-east coast ofArabia,
Port
Heads,
Philip
South-east Australia, .
Port Elizabeth, Natal, .
52° 4' S., 710 22' W., .
South-east Arabia,
.
.
Mergui Archipelago,
Desterro, South America,
.
Bay, Rio Janeiro, .
Jan Mayen, .
.
.
.
.
Kergu&cn, .
49° 28' S., 700 30' E., .
Christmas Island, .
.
52° 4' S., 71° 21' E.,
.
Buzzard's Bay, Massachusetts, North America,
.
.
.
Japan,.
37° 17' S., 530 52' W., .
Cape York, Torres Strait,
King's Island, Mergui.
0°48'30"S., 126°58'30"E.
Iceland,
.
.
.
770 7' N, 490 37'E,
750 20' N, 460 40' E,
720 36' N., 240 57' E., .
Rio de Janeiro, South
America, .
.
.
370 26'N., 25° 13'W., .
Port
Heads,
Phillip
South-east Australia, .
Gloriosa Islands, .
.
Island,
King's
Mergui, .
34° 58'N., 139° 29'E., .

...
...
...

206
300
shore.

...
...
150
...
...
...
...
...
...
149u
...
150

20
shallow (1)
150
shallow (I)
under 50 (?)
shallow (I)
lowestspring
191-216
10-100
25
120
150

...
...
320
...

(1)
(7)
600
3-11

196
...

Bottom
Temp.

1°8 C.

Nature of
Bottom.

rock.

...

sandy mud.

...

volcanic mud.

35°2

coarse gravel.

37°2
...

green sand.
green sand.

36°9

hard ground.

...

825
85
170
150
140

...
78

3
1000

..
...

black mud.
volcanic mud.

...
...
...
...

20
low water.
on rocks.
236-775

...

green mud.

11° 37' N., 123° 31' E.,
36° 59' S., 150° 20' E.,.

208
163

18
150

...
...

blue mud.
green mud.

490 28' S., 70° 30' E.,
49° 32' S., 70° 0' E.,

149o
149o

25
60

...
...

volcanic mud.
volcanic mud.

.
.
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Genus 4. Craniella,
0. Schmidt.
Graniella atropupureum,
,,
abyssorum, .
,,
,,

carteri,
cranium,

.
.

.
.
.
.

,,

infrequens, .

.

,,

insidiosa,
lens, .
pulchra,
schrn2dth,
simillima,

.
.
.
.
.

,,
,,

.
.
.
.
.

tethyoides, .
zetlandica, .
Genus (7).
Fangophilina 8ubmer8a,

.
.
.

Family U. Samidie.
Genus 1. Samu8,. Gray.
.
Samu8 anonymu8,
.

Suborder It. AsmopHoiu.
Demus I. Streptastrosa.
Family I. Theneid.
Genus 1. Thenea, Gray.
.
Thenea delicata,
.

Locality.

Station.

(7)
Between North Scotland
and the Feröe Isles, .
Bahia,.
.
.
.
Island of Arran, .
.
Shetland Isles,
.
.
Ireland,
.
.
Galway,
The Minch, .
.
.

...

Kors Fjord, Norway, .
590 12'N., 5° 57' W., .
61° 0' N., 4° 49' E.,
.
72° 53' N., 21° 51'E., .
72014'8"N,22030'9"E,
72036'5"N.) 24057'5"E.,
720 9' N., 240 42' E., .
Between North Scotland
and the Fröe Isles, .
Between North Scotland
and the Fröe Isles, .
72057'14"N., 14031'0"E.)
Florida,
.
.
.
Florida,
.
.
.
36° 59' S., 150° 20'E., .
18°30'30"It, 6505'30" W.,
Port Jackson, Sydney, .
.
.
Samboangan,
186°10'30"S.,142°18'0"E.,
South Seas, Tongatabu, .
.
.
.
Florida,
Shetland,
.
.
.

...
...
...
...
...
...

632
shallow (1)
under 104(l)
deep
under 50 (7)
deep
under 105 (7)
180-300
53
200
223
165
140
145

...

632

...
...
...
...
163A
24
...
...
...
...
...
...

632
447
17
135-152
150
390
35
(7)
8
(7)
100-123
under 120 (7)

.

...

(1)

West Indies,
.
.
Bahia, South America,
Australia
(excavating
Millepora alcicorni.s),
South Seas (excavating
iStylaster sanguinea),
Seychelles (in roots of
Euplectella cucunzer),

...
...

(7)
shallow (7)

...

shallow (7)

...

shallow (7)

...

deep

46° 16' S., 48° 27' E.,

147

1600

Caribbean Sea,

.

.

...
...
...
...
...
...

Depth
Fathoms.

365

Bottom
Temp.

Nature of
Bottom.

6°6 C.
1°5

ooze and clay.
clay.

0°8 C.

clay.

...
...
65°

green mud.
Pteropod ooze.
hard ground.

...

coral mud.

34°2

Diatom ooze.

ftiti
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Station. in Depth
Fathoms.

Locality.
.

.

.
.
.

.
.
.

Theneafenestrala,

grayl, .
interniedia,
mur-icata,

sclzmidtii,

.

.

.
wrightii,
,,
(7), .
.
wyvillei.

.
.
.

.

.

(7),

Genus 2. Pdllagtra, n. gen.
Pcecilla8tra anygdaloide8, .
.
cornpresa,

cra8Biu8cUla,

.

laminath,

.

.
scabra,
.
8C11UZZi, .
.
tenuilaminari8,
Genus 3. Sphinctrella,
0. Schmidt.
Sphinctrella annulata,
cr1brz/era,

.
.

gracilia,

.

.

liorrida,

.

.

Bottom
Temp.

Nature of
Bottom.

36°6
370

Globigerina ooze.

40°0

green mud.

31°0
6°6 C.
1°9 C.

sandy mud.
clay.
clay.
clay.
clay.
I3iloculina clay.

240 36' N., 800 5' W., .
34° 19' S., 151° 31' E.,.
.
Mediterranean,
.
.
Kors Fjord, Norway,
Vigten Island, Norway,
58° 23' N., 480 50' w.,
'30° 29' N., 8° 19' W., .
610 15' N., 6° 36' E., .
70° 36'
32° 35' li., .
71° 52' N., 19° 47' E., to
72° 36' N., 25° 58'E.,
72° 53' N., 21° 51' E., .
72° 57' N., 14° 32' E., .
75° 12' N., 3° 2' li.,
.
Jan Meyen, .
.
.
Anticosti and
Gaspi,
.
North America,
36° 25' N., 8° 12'11T., .
18° 38' 30" N., 60° 5'
.
sO" W., .
.
38° 30' N., 11° 14' W.,
Florida,
.
.
.
42° 16' S., 48° 27' E., .
37° 29' S., 83° 7' \V., .
10° 14' N., 123° 54' W.,
Zebu, Philippine Islands,
2° 33' S., 144° 4'E.,
.

...
164c.
...
...
...
...
...
...
...

1850
1715
1507 and
1591
955
400
(1)
200-300
(1)
1913
375
650
127

...
...
...
...
...

78-185
228
447
1200
191-216

1°5 C.
0°8 C.
1°6 C.

...
IV.

220
600

...

24
73
...
302
297
209
...
218

390
1000
198
1600
1775
95
(1)
1070

.
Cape St. Vincent, .
Shetland,
.
.
.
W. Scotland andHebrides,
Queen Charlotte Islands,
Pacific,
.
.
.
Porto Praya, Cape Verde
Islands, .
.
.
Amboina, East India
Islands, .
.
.
Algiers, Mediterranean, .
.
52° 4' S., 710 22' E.,
34° 58' N., 139° 29' E.,

...
...
...

292
110

...

(?)

...

100-128

...
150
236

100
(?)
150
238

...

under 65

...

100-128

...
...

100-128
111-228

1° 47' S., 24° 26' W.,
1009'S., 35° 11' W.,
Bequia, L. Antilles,

Gulf of Manaar,
St. logo, Cape
Islands, .
St. Iago, Cape
Islands, .
Florida,
.

.
.
.

.
.
Verde
.
.
Verde
.
.
.
.

106
123
...

blue clay.

...
390.4

Pteropod ooze.
Pteropod coze.

35°6
35°5
u1°O

Globigerina ooze.
Globigerina ooze.
blue mud.

36°4

blue mud.

3502
37°6

green mud.
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Locality.

Station.

Depth
in Fathoms.

St lago, Cape Verde
Islands, .
.
.

...

100-128

Grenada,
.
.
90 5 5", 340 50'W.,
Cape St. Vincent,.
Off M.isaki, Japan,

...
122
...
...

164
350
374
(?)

Genus 5. Tr(ptole;nu8, n. gen.
. 5°49'15"S.,132° 14' 15"E.,
Trptole,nus cladosus,.
intextuB, .
. Cape St. Vincent,.
.
.
.
.
.
,,
para6'iUcus (7),
(?)

192
...
...

142
374
(?)

Genus 6. Stwba, n. gen.
Skeba simplex, .
.
.

Gulf of Manaar,

.

.

...

under 65

Genus 7. Neihea, n. gen.
.
Net/zea nana,
.
.

Gulf of Manaar,

.

.

...

under 65

Genus 8. Placinastrella,
F. E. Schulze.
.
Placinastrella copiosa,

Naples, Mediterranean,

...

littoral

135o
...

110
228

...
...
...
...

(1)
292
7.5
(1)
(1)

...
...

(1)
292

...

100-128

Budleigh Salterton,
Torquay,
Guernsey,
.
English Channel,
Westport Bay, North
Atlantic, .
.
.

...

between tides

...

under 50 (?)

10° 30' S., 142° 18' E.,.
11° S7' N., 1230 31' E.,.
To=es Straits
.
.

186
208
...

6
18
7-9

Sphincrella ornata,

.

.

Genus C7taracella, Sollas.
CIzaracel1a agaizi, .
.
.
aspera,
pachastrelloides,
8tellettodes,
.
19

.
.
.
.

Family II. Pachastrellid.
Genus 1. Pachastrella,
0. Schmidt.
Pacha8trella aby8si, .
.

37°25'30"S.,12°28'30"W.,
Florida,
.
.
.
Several places in Gulf of
Mexico, .
.
.
.
Cape St. Vincent,.
Florida,
.
.
.
(7) connecten8,.
Gulf of Mexico, .
.
(7) lithi8tina, .
. Algiers, Mediterranean,
nwniljfer,

Genus 2. Calthropella, Sollas.
.
.
.
Calthropella (7) eXO8titU8, . Red Sea,
.
St.
.
71
geodides,
Cape
Vincent.,.
.
St.
Verde
39
emplex,.
lago, Cape
.
.
Islands, .
Genus 3. Dercitus, Gray.
.
Dorcitus bucldandi, .

Demus II. Euastrosa.
Family L Stelletticiw.
Subfamily 1. Homasterina.
Genus 1. Myria8tra, Sollas.
.
.
Myria8tra davoBa,

367

Bottom
Temp.

Nature of
Bottom.

...

red mud.

...

blue mud.

...

hard ground.

...
...
...

coral mud.
blue mud.
sand and coral

368
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Locality.
.

Myriastra clavosa,
,,

31
,,

.

clavosa,var.guadrafa,
.
.
crassicula, .
snnpizczjirca, .
simpiicissima, .
subtilis,
.
.
toxodonta,.
.

Genus 2. Piiochrota, Sollas.
Pilochrota anancora,
.
.
cingalensis,
.
crassipicida,
.
.
fibrosa,
.
.
21
gigas,
haeckeli, .
.
.
lacteal
lendenfeith,

.
.

.
moseleyi, .
pacll?Jdermata, .
var.
purpurea,
ion gancora, .
.
purpurea,

var.
purpurea,
parvisfeila, .
tenuipicula,

.

Genus 3. Astreila, Sollas.
Astrella anceps,.
.
.
.
.
dorsigera,
.
.
pumex,.
vosmacri,

.

.

Subfamily 2. Euneterina.
Genus 1. Antha8tra, SoUse.
Anthastra eruginosa,.
.
,,

cornmuni8,.

,,

rnamrnslliformts,

19
11
,,
,

parviepicula,
.
pulchra,
pyriformi8,
.
ridle'yi,

.

.
.
.
.

Station.

Arafura Sea,
North
West Australia, .
.
6° 54' N., 122° 18' E., .
Gulf of Manuar, .
.
10° 30' S., 142° 18' E.,.
Algiers, Mediterranean, .
Kobè, Japan,
.
.
11° 6'N., 123° 9'E., .
Bahia, .
.
.
.
Galle, Ceylon,
.
.
Bahia, .
.
.
.
Florida,
.
.
.
St. Paul's Rocks, .
.
Samboangan, Philippine
Islands, .
.
.
South Devon,
.
.
39° 10' 30" S., 146° 37'
0" E.,
.
.
.
Torres Strait,
.
.
Tahiti, .
.
.
.

212
186
203

Algiers, Mediterranean, .
Adriatic, Mediterranean,
Venetian Canal, Mediter
ranean,
.
.
.
50° 8' S., 74° 41' W., .

Port
Heads,
Philip
South Australia,
.
39°10'30"S., 146°37'O"E.
36° 59' S., 150° 20' E., .
Port Jackson,
.
.
Port
Heads,
Phillip
South Australia,
.
38022'30"B.,1440 36'30"E.,
36° 59' S., 150° 20' E.,.
Port Jackson,
"
.
Port Jackson,
.
.

Bottom
Temp.

Nature of
Bottom.

32-36

...

sand, mud, shells.

10
under 65
S
(1)
8-50
20

...

sand.

...

coral mud.

...

mud.

...

sand and shells.

3-11
4-9
7-12

...

sand. and coral.

32-36

...

sand, mud, shells.

...

blue mud

...
...

sand and shells.
green mud.

...
...

sand.
green mud.

7-20
(1)
7-12
119
25 (1)
10
littoral
162

Torres Strait,
.
.
Torres Strait,
.
.
Port Darwin,
.
.
Arafura Sea, North-West
-Australia, .
.
.
Providence Reef, Mascarene Group, .
Bermuda, West Indies,

Depth
in Fathoms.

...
...

38
3-11
30-70

24.
()

under 50 (?)
308

162
163A

161
lG3A

under 50 ()
175

6
38
150
6-15
20
33
150
30-35
30-35

369
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Station.

Locality.
Genus 2. Ste/let/a,
0. Schmidt.
Stel/ella boglirii,
.
coactura,

.

collingsii,

.

grubil, .

.

.

Adriatic,

.

.

.

.

Off Guernsey, English
Channel, .
.
.
.
Guernsey (15 fathoms),
Sark, Guliot Caves,
Herne, Torbay, Westport Bay, County Mayo,
. Adriatic, Mediterranean,
Bulleigh Salterton,
South Devon, .
.
Holyhead, North Wales,
. 50-8'30"8.,74-41'0"W.,

Depth
in Fathoms.

under 50 (1)

...

under 50 (1)
Wider 50 (1)

...
...
308

littoral.
under 50
175

...

180

.

...

(?)

Subfamily 3. Sanidasterina.
Genus 1. Ancorina, 0. Schmidt.
Ancorina cerebrum, .
.
Quarnero and I. Cherso,
Adriatic, Mediterranean,
. Adriatic, Mediterranean,
wageneri, .

...
...

under 50 (1)
under 50 (1)

...
...

7-20
250-400

188
...
...
...

28
3.-il
10
7-12

...
...
...
...

(1)
179
(I)
30-35

...

under 50 (?)

p/irisse7ut,

.

Genus 3. Draymas/ra, Sollas.
.
Kors Fjord, Norway.
L)raqnia4ra normani,
Genus. 4. A urora, Ii. gen.
Aurora (/lohs)stel!ata, .
.
reliculata,
.
.
19

Genus 2. Tribrachium,
Weitner.
Tribrachium schmidtii,
.
Genus 3. Diyrinqa, n. gen.
Diyringa (lzssim.gl?s,

(Jalle, Ceylon,
(I).

Bahia, .
.
Morro Light,

.

.
.

.
.

9° 59' S., 139° 42" E., .
Torres Strait,
.
.
Terms Strait,
.
.
Port Darwin,
.
.

Genus 4. Tethyoptis, Stewart.
. Philippine Islands,
Tethyopth cu/wit nt/era,
radiata, .
. North of New Zealand,.
Genus 5. Stryphnus, Sollas.
.
Stryphnu8 carbonarius,
21
,,

.
fortis,
ntucronafa,
.
niger,
ponderosa,.

.
.
.
.

Gulf of Naples, Mediterranean, .
.
.
71° 55' N., 20° 31' E., .
Algiers, Mediterranean, .
Port Jackson,
.
.
off
Trawling
ground
Hastings,
Guernsey
and Devon, English
Channel, .
.
.

Nature of
Bottom.

"considerable,
depths."
...

,,

Bottom
Temp.

...

blue mud.

...

green mud.

...
...

sand.
sand and mud.
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370

.
Siryphnus rudi',
,,
u?lguiculalu$,

.
.

Depth
Fathoms.

Locality.

Station.

.
Kors Fjord, Norway,
Port Elizabeth, South
.
.
Africa,
.

...

180

...

shallow (1)

...
...

(9)
()

...
...
...

20
(I)
(1)

Subfamily 4. Rhabdasterina.
Genus 1. Ecioneina,
Bowerbank.
. Fiji,
.
.
.
.
.
.E'cionenza acervus,
.
Wrest
of
Australia,
ausfraliensis,
Coast
,,
baciiliferunt, var. f Ports Eliot and Adelaide, Australia,
.
robu.'tus,
. )
.
.
.
.
den$uln,
.
.
Fiji,
.
.
West
Africa,
.
.
nigrum,
.
Amirante
Indian
rotunduin,
.
Group,
Ocean,
.
.
.
Genus 2. Pap yruia,
0. Schmidt.
.
.
.
.
Pap yrula caiululata, .
Algiers,
lielieri,
.
.
Adriatic,
.
.
.

(9)
35

Port
Heads,
Phillip
South Australia,
.
390 10'30"S., 146° 37'E.,

...
162

13
38

Port Adelaide, Southeast Australia, .
.

"

20

Family II. Epipolasid
(Appendix).
Genus 1. Amphius, n. gen.
.
.
Ainphius /tu.rleyi,

Off Api, New Hebrides,

...

60-70

Genus 2. Asteropu8, n. gen.
.
Asteropus (1) annulatus,
.
.
simplex,

Gulf of Mexico, .
.
Freinantle, S. Australia,

...
...

(1)
(9)

.
.
.
.
South
.
.
South
.
.
.
.

...
...

5-7
20

.

...

20
laininarian
zone.
3

"
...
...

(?)
under 65
1920

murrayi,

"

Genus 4. Algol, n. gen.
.
.
Algol corticata, .

Genus 3. Coppalias, n. gen.
.
.
Coppatia8 carteri,
coriaceus,
.
.
,,
luleus,
.
,,
,,

purpureus, .

.

,,

1ellzferu, .

.

Torres Strait,
South Australia,
Port Western,
Australia, .
Port Western,
Australia, .
South Australia,

tuberculatus,

.

South Australia,

.
.
.

.
.
.
Algiers,
Gulf of Manaar, Ceylon,
24° 33' N., 84° 23' W.,.

Incerte sedz8
Stelletta pathologica, .
Myria8tra (7) telhyopsi8,
Stelletta profundilalis,

Nature of
Bottom.

13
...
...

Genus 3. P'am.inasfra,,
Sollas.
.
Psammastra geodides,

Bottom
Temp.

20
...

...

sand and shells.

...

sand and shells.
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Locality.

Station,

Depth
in Fathoms.

...
...

95
(?)

...
...
...

under 65
24
under 50 ()

...
...
...
...
...
...
...
...
...

()
7-20
(?)
(?)
under 50 (1)
(?)
262
100,
(?)

Bahia, .
.
.
.
Adriatic, Mediterranean,

...
...

shallow
7

Red Sea,
.
.
.
Salterton,
Budleigh
Torquay, Plymouth,
Guliot Caves, Roscoff,
St.
Malo,
English
.
Channel, .
.

...

(t)

...

Kors Fjord, Norway,
.
Orkney Islands, .
Wick, Scotland,
.
Shetland Islands,
.

...
...
...
...

low spring
tides.
180
35
(1
(?

Ecionema pygmaorum,
Ancorina tn:podaria, .

.
.

St. Vincent,.
.
.
Algiers, Mediterranean, .

Demus 3. Sterrastrosa.
Family I. Geodiidte.
Subfamily 1. Erylina.
Genus 1. Erylus, Gray.
.
Eiijlus carteri, .

.

Gulf of Manaar, Indian
.
Ocean,
.
.
.
Mascarene Island, .
Adriatic, Mediterranean,
North-West Spain, North
Atlantic, .
.
.
Bahia, .
.
.
.
Algiers, Mediterranean, .
South Australia, .
.
.
.
.
Quarnero,
Algiers, Mediterranean, .
Grenada, Atlantic,
.
Barbados,
.
.
Gulf of Mexico, .
.

,,

cylindrigerus, .
discophoru, .

.
.

formosu8,
internzedia,
lendenfeldi,
marn,niliaris,

.
.
.
.

.
.
.
.

maBtoideuB,
tranoien8,

.
.

.
.

Genus 2. Uaminus,
0. Schmidt.
(Jaminus 8pheroconia,
vulcani,
.

.
.

Genus 3. Pack ymatisma,
Bowerbank.
.
Pachijinatisma areolata,
john8tonia, .

normani,

.

Subfamily 2. Geodina.
Genus 1. Geodia, Lamarck.
Geodia areolata,
.
.
barretti,

.

.

,,

canaliculata, .
carEen, ..
.
.
gibbero8a,

.
.
.

,,

.

.

.

.

fiemingli,
megastrella,

Gulf of Manaar, Indian
Ocean,
.
.
.
Island,
.
Vigteu
Norway,
Kors Fjord, Norway,
.
710 12'N., 200 30'E., .
Algiers, Mediterranean, .
Adelaide, S. Australia, .
Martinique, Porto Rico,
Antilles, .
.
.
Port Eliot, S. Australia,
.
Cape St. Vincent,.

...
...
...
...
...
...

under 65
100
180
135
(1

.
...

(?)
()

...

{ 292

Bottom
Temp.

...

Nature of
Bottom.

sand, coral.
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Locality.

.

fjeodia nodastrella,

.

.
.

.
.

.
placenta,
ramodiqitata,
reticulata,
.
thomsoni,
tuberculosa, .
tumulosa,
.

.
.
.
.
.
.

paupera,
perarmata,

Genus 2. Cydoniuni, Fleming.
.
.
C'ydonium arabica,
.
.
berryi,
.
conehileguin,
cooksoni, .
.
.
.
depressa,
*
eosastra, .
.
.
.
geodina,
.
qibberosa, .
.
.
gigas,
.
glariosus, .
globostelliferunz,.

71

lzirsutu8, .
inconspicua,
japonica, .
magellani,.

.
.
.
.

mullen,

.

.

noninani,
nux, .

.
.

.
.

perganentacea, .
.
plelades, .
.
.
8implex,
.
tubero8um,.

Genus 3. Synops, Vosmaer.
.
Synop8 macandrewil, .
media, .
.
.
neptuni,.
nitida, .
.
.

Between North of Scot
land
and
Feröc
Islands, .
.
.
Stations 51, 57, 61-63,
65,H.M.S."Porcupino,"
Off Cape St. Vincent,
.
.
.
.
(?),
.
Locality unknown,
Gulf of Mauaar, .
.
Adriatic, Mediterranean,
Gulf of Manaar, .
.
Mexico,
.
.
.
Cuba, .
.
.
.
Mexico,
.
.
.
Honduras, .
.
.
Jamaica,
.
.
South-east Arabia,
.
.
.
Lingin, China,
Adriatic,
.
.
.
Charles Island, Galapagos,
Dardanelles,
.
.
Port Jackson, South
east Australia, .
.
Algiers, Mediterranean, .
West Indies,
.
.
Adriatic, Mediterranean,
Bahia, .
.
.
.
Gulf of Manaar, .
.
Port Darwin,
North
east Australia, .
.
5°49'15"S.,132°14'15"W.,
South Seas, .
.
.
.
.
.
Japan, .
500 8' 30" S, 740 41'W.)
52° 45' 30" S., 730 46' W.,
Islands Fuhlah and Unet,
One Locality (9), North
Atlantic, .
.
.
Island,
Vigten
Norway, .
Samoa Islands, South
.
Pacific,
.
.
.
.
.
Portugal,
East A fries, .
.
.
Greenland, .
.
.
Adriatic, Mediterranean,
Vigt.en Island, Norway,
Mexico,
.
.
.
9 9 5", 34° 53' W.,
.
Port Jackson, South-east
Australia, .
.
.

Station.

Depth
in Fathoms.

...

374
440)632
-114)125
(317,345
(7)
(7)
under 65
under 50 (7)
under 65
(7)
270
(7)
(7)
(7)

...
...
...
...
...
...
...
...
...
...
...

Bottom
Temp.

Nature of
Bottom.

...

sands and rocks.

...
...

blue mud.
blue mud.

...

red mud.

(7) shore
(7)
under 50 (7)
(1)
under 50 (1)

...
...
...

6-15
(7)
(7)
under 50 (9)
7-25
under 65

...
192
...
...
308
311
...

tidal
140
(9)
(9)
175
246
(7)

...
...

(7)
(7)

...
...
...
...
...

(7)
(7)
I
I
I)

...
...
122n

100
(I)
32

...

30-35
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Locality.

Station.

Depth
in Fathoms.

Bottom
Temp.

71° 12' N., 20° 30 E., .
9° 10'S., 34° 49'W., .

...
122o

135
350

...

.
.
.
Florida,
.
.
.
.
Fiji,
Honduras, Caribbean Sea,
.
.
.
Portugal,
.
.
South Seas, .
.
.
.
.
(?),
32° 8' 45" N., 64° 59'
35" W., .
.
.
.
.
.
(?),
Kors Fjord, .
.
.
710 12'N.1 20° 31'E, .

...
...
...
...
"..
...

153
(?)
(?)
()
(?)
()

56
...
...
...

1015
(?)
180
135

...
...
...

(?)
under 100 ()
7

...
...

30-36
(?)
under 65

Incertie sedis-Genus Antare8.
Antares eua8trum,
.
. Grenada, West Indies, .

...

170

Suborder II. MioRoscreRoPHORA.
Family L P1acinid,
F. E. Schuze.
Genus Placina, F. E. Schuize.
Piacina monolopha, .
.
Mediterranean,
.
.
Mediterranean,
,,
dilop1a,
.
.
Mediterranean,
31
trilopha,

.
.
.

.
.
.

...
...
...

1-2
littoral
littoral

Genus 2. Piacorti8,
F. E. Schuize.
Piacortis simplex,
.

.

Mediterranean,

.

.

...

littoral

Family U. Corticid,
Vosmaer.
Genus 1. Corticiurn,
0. Schmidt.
Clorticium andeiabrum,
versatile, .

.
.

Zebu, Adriatic,
.
.
Island of St. Vincent,
West Indies,
.
.

...

under 50 (?)

...

95

Genus 2. Calcabrina.
(Jalcabrina plicata, .

.

Mediterranean,

...

(?)

Synopspyrorrnis,
vosrnaeri,

.
.

.
.

Genus 4. hops, Sollas.
.
.
Isops apiarium,
contorta, .
.
.
.
.
.
dysoni,
.
.
.
globus,
.
.
,, imperfecta,
.
.
znequai2s,
.
.
pachydermata,
,,

parainiwus,
phiegraei, .

.
.

.
.

Family II. Placospongid.
Genus 1. Piacospongia, Gray.
.
Placospongia carinata,
interinedia,

.

melobesioides,

South Seas, .
.
.
.
Straits of Malacca,
Torres Strait,
.
.
Punta Arenas, Central
America, .
.
.
(?) Florida, .
Borneo,
.
.
.
Gulf of Manaar, .
.

.

.

382

Nature of
Bottom.

red mud.

coral mud.
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Locality.

CHALLENGER.

Station.

Depth
in Fathoms.

Genus 3. Corticella.
CorUcella stell2gera, .

.

Genus 4. Rhachella.
Rhachella co;nplicata,

Sebenico, Algiers, Medi
terranean,
.
.

.

Seychelles, Indian Ocean,

...

deep water

16° 45' S., 168° 7'W.,.
48° 31' N., 10° 3' W., .
English Channel.
.
Seychelles Islands,

177
...

130
500

. .

deep water

.
.
.
.
(?),
East Indies, .
.
.
11° 37' N., 1230 31' E.,
Formosa,
.
.
.

...
...
208

()
(?)
18
(?)

Family iir. Thrombide.
Genus 1. Thrombus.
.
Thrombus challengeri,
.
.
abyssi,
or,zatus,

.

.

Order II. LITHISTIDA.
Suborder I. HOPLOPRORA.
Demué I. Trknosa.
Family I. Tetracladid.
Genus 1. Tlzeonella, Gray.
Theonella ferrugiiea, .
.
.
.
prat(ii,
swinhoei, .
.
,,
Genus 2. Discodermia,
Bocage.
Discodermia a.spera, .
.
calyx,

.

.

.
discfurca,
dissoluta,
.
.
japonica,
(7) lvidiscus,
ornata, .
panoplia,

.

(7) papillata, .
polydiscus,

.

sinuosa,.

.

vermiculath, .
Genus 3. Neosip/tonia, n. gen.
.
Neosiphonia 8chmidtii,

8uper8te8,

.

Gulf of Manaar, Indian
Ocean,
.
.
.
Bay of Tokio, Japan, .
Bay of Sagami, Japan, .
Port Jackson, Australia,
Barbados,
.
.
.
Bay of Sagami, Japan, .
Gulf of Manaar, Indian
Ocean,
.
.
.
.
.
.
.
(s),
5° 49' 15" S., 1320 14' 15"
.
E., Xi Islands, .
Gulf of Manaar, Indian
Ocean,
.
.
.
Coast of Portugal, .
.
Near Cape St. Vincent,.
Island of St. Vincent,
West Indies,
.
.
Gulf of Manaar, .
.
Basse
Rocks,
Indian
Ocean,
.
.
.
Bay of Sagami, Japan, .
Gulf of Mexico, .
.
ilavanna,
.
.
.
22'9'30"N., 52'21'20"W.)
Off Morro Light, .
.
19°9'35"S.,179°41'50"
.
.
E., Fiji, .

Bottom
Temp.

Nature of
Bottom.

()

...
...
...
...
...

under 65
(?)
30-60
30-35
56
30-60

...

under 65
('i)

192

140

...

volcanic mud.

...

blue mud.

...

blue mud.

...

coral mud.

65
(?)
374
(?)
under 65
...

(1)
100

...
...
...
...

80-92
80-175
292
805

173

315

375
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Locality.

Station.

Depth
in Fathoms.

Genus 4. Racodiscula (Zittel).
.
Racodiscula nuceriurn,
Havanna,
.
.
Florida,
.
polydiscus,
Cuba, .
.
Havanna,
.
.
Gulf
of
Mauaar,
8ceptrellzfera,
spinispirulifera, Gulf of Manaar,

.
.
.
.
.
.

.
.
.
.
.
.

,
...
...
...
...
...

120-240
152-183
270
124
under 65
under 65

Genus 5. KaUapsis,
Bowerbauk.
.
Kaliapsis cidaris,

.

South Seas, .

.

.

...

(?)

Genus 6. Rirnella,
0. Schmidt.
.Rimella clava, .
.

.

Havanna,

.

.

.

...

292

Genus 7. Coilinella,
0. Schmidt.
Collinelia inscrpta, .

.

Genus 8. Sulcastrella,
0. Schmidt.
Sulcastrella clausa, .

Morro Light,
Mexico, .

Gulf of
.
.

...

292

.

Sand Key, Gulf of Mexico,

...

129

...
...
...
...
...
...
...
...
...
...
...

under 65
(?)
()
374
deep water.
(?)
under 65
(?)
100-128
(?
(

...
192

. (?)
140

122
...

350
152-288
and 1

Family II. Corallistidw.
Genus 1. Corallistes,
0. Schmidt.
Coralli8tes (7) aculeata,
.

,,
17

Gulf of Manaar, Indian
.
Ocean,
.
.
Kendrick Island, Japan,
. Coast of Portugal, .
.
bowerbankii,
.
Cape St. Vincent,
.
Madeira,
.
.
.
. Portugal,
.
.
(7) elegantior,
Gulf
of
Manaar,
.
.
(7) elegant isthna,
masoni,
.
.
Madeira,
.
.
.
Porto Praya, Cape Verde,
.
microtuberculatu8, Cape Verde Islands,
.
.
.
nolitangere,
Portugal,
St. la-0, Cape Verde
Islands,
.
.
. Ki Island, south of Papua,
thoma8i, .
.
. Pernambuco, 90 5 S.,
typus,
340 50'W.,
.
.
.
.
Florida,
.
(7) verruco8a,

.

Genus 2. Callipelta.
.
Callipelta ornata,

Gulf of Manaar, Indian
Ocean,
.
.
.

...

under 85

.

Ki Island, south of Papua,

192

140

...
...

(1)
374

,,

Genus 3. Macandrewia, Gray.
. St. Michael's, Azores,
Macandrewia azorica,
Cape St. Vincent,.

.
.

Bottom
Temp.

Nature of
Bottom.

...

blue mud.

...

red mud.

...

blue mud.

876
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Station. in Depth
Fathoms.

Locality.
Macandrewia azorica,

.

clavatella,

.

Genus 4. Ddalopelta.
.
Dzdaiopelta nodosa, .
Genus 5. Heterophijnzia,
PomoL
Heteropliymia heteroformis,
Family III. Pleromiche.
Genus 1. Pleroma.
Pleronza turbinaturn, .
.
Genus 2. Lyidiurn,
0. Schmidt.
.
Lyidiuni torquila,

.

Between Fmröe Islands
and North Coast of
Scotland, .
.
.
Florida,
.
.
.
Gulf of Mexico, .
.

"
...
...

(?)
152-270
131

Gulf of Mexico,

.

.

...

(?)

Shanghai, China, .

.

...

under 100 (7)

Matuku, Fiji, 19° 9'35" S.,
.
179°44'50"E., .
Cuba,

.

.

173

315

.

.

...

270

Bottom
Temp.

Nature of
Bottom.

...

coral mud.

...

blue mud.

...

blue mud.

Demus II. Rhabdosa.
Family I. Neopeltichu.
Genus 1. Neopelta,
0. Schmidt
.
.
Neopelta perfecta,
.
.
11
iniperfecta,

Gulf of Mexico,
Barbados,
.

.
.

.
.

...
...

(7)
103

Family II. Scieritoderiniclie.
Genus 1. Scleritodernza,
0. Schmidt.
Sclerifoder;naflabelliformis,
.
11
packardi,

Ri Islands,
Gulf of Mexico,

.

.

192
...

140
(7)

Genus 2. Aciculite8.
Aciculites higginsi,
.

Havanna,

.

.

.

...

100

Ki Islands, .
Florida,
.
.
Sombrero,
Morro Light,

.
.
.
.

.
.
.
.

192
...
...
...

140
125
240
212

Bay of Sagami, Japan, .
.
.
.
.
(7),
Hi Islands, .
.
.
Bermudas, 32° 21'30"N.,
64° 35' 55" W.,
.
Bermudas, 320 8" 45" N.,
.
64° 59' 35" W.,

...
...
192

(7
(7
140

...

blue mud.

33

435

...

coral mud.

56

1075

.

Family Ill. Cladopeltid.
Genus 1. Siphonidium,
0. Schmidt.
.
Sip1wnidiun capitatum,
rarno8um,
.
91

Suborder ANOPLIA.
Family L Azoricithe.
Genus 1. Azorica, Carter.
Azorica chonellides,
.
crassiuscula, .
.
,,
marginata,
.
pfeijfere,

.
.
.
.
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Azorka pfefir,

.

Genus 2. Tretoloplius.
Tretolophus paniceus,.

.

.

Genus 3. Gastrophanella,
0. Schmidt.
.
Gastrophanella inzpleza,

Locality.

Station.

Depth
in Fathoms.

Madeira,
.
.
.
Cape St. Vincent, Portug
Poi-to Praya, Cape Verde
Islands,
.
.
.
Bahia, .
.
.
.
Amboina,
.
.
.

...

()

...
...
...

100-128
shallow (?)
15-20

192

140

...
...

(1)
101
127

Off the Ki Islands, south
of Papua,.
.
.

West Indian Wands, .
250 23'N., 83° 31'W.,
22'9°'15"N.,82°20'30"W.,

Genus 4. &tidium,
0. Schmidt.
Setidiuni obtectum,
.

.

Havanna,

Genus 5. Poritella,
0. Schmidt.
Poritella decidua,
.

.

Genus 6. Amphibleptula,
0. Schwidt.
Amphibleptula mo.drepora,.
Genus 7. Tremaulidium,
0. Schmidt.
Treinau.lidium geminu;n, .
Genus 8. Leiodermatium,
0. Schmidt.
Leiode,inatiu;n lynceu8,
.
Genus 9. Sympyla.
Sympyla cribrtjfera, .

.

Family IL Vetulinid.
Genus 1. Vetulina,
0. Schmidt.
Vetulina stalactites, .
.

.

.

.

...

128-240

Gulf of Mexico,

.

.

...

100-805

Barbados,
Havanna,

.
.

.
.

...
...

100
292

25° 53' N., 83° 1' W.,

.

...

131

.
.
Portugal,
St. logo, Porto Praya,

.
.

...
...

(?)
(?)

Barbados,

.

.

...

200

.
.

.
.

...
...

100
(?)

.
.

.

Barbados,
.
West Indies (1),

377

Bottom
Temp.

...

Nature of
Bottom.

blue mud.
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TABLE OF ALL KNOWN GENERA OF TETRACTINELLIDA, SHOWING
THEIR GEOGRAPHICAL AND BATHYMETRICAL RANGE.

Telilla,
Chrotdla,
Cinachyra,
C'ianiclla,

"
"
.
.

"

.
"

.
.

.
.

"

Family Tetillido,
Samus,

.

.

Family Saniid,.

.

.
.
.

"

.
.
.
.

.

.

.

Placinaslrella,
Family Theneidte,
Pachastrella,
CaUhropella,
Dcrthus, .

11

910
1 1
1 1
2 3

69

1 1

13 15

4 5

77

812

15

liii

11

11

1 5

1 1

11

11

11

829
7 9
5 5
4 4
3 3
1 1
1 1
1 1

420
4 5
4 4
2 2
1 1

12

3053

1633

23

37 61

.

Thenea,
.
Pedlllaslra,
Sphinctrclla,
Cltaracella,.
Triplolcmu8,
&ocba,
.

Cs
cs
6
M
U-1;
O
0
ti)c)
Ce
oO
"
.
o
:J
C6
z
x z
C6
5 6
47
2231
3 7 34 77
1 1
1 1
2 2
1 1
1 1
820 11
2 5
1227

1 1

11
11
11

1 1

33

24
2 2

6 8

4 7
3 3
1 4

4 6
2 2
1 4

11

Family Pachastrellidce,

.

814

712

1 1

1 1

.
"

11
4 4

22

11
2 2

.

.
"
.
.
.
.
.
.
.
.
"
.

710
1416
7 9
4 4
511
1 1
2 2
22
1 2
1 4
2 2
7 9
67
22
2 2
11

Family Stellattidm,

.

.

6484 12331

.
Erylna,
Caininus, .
Fachjnnatianza,
Geodia,
.
Cyd(mium, .
.
S'ynopa,
Ariiaps,
.

.
.
.
.
"
.
.

.
.
.
.
"
.
.

.
91258112211
.
2 2
1 1 1.1
1 1
.
811
210
33
2 2
. 16 28 1021
8
. 2227 1213 1 1 3 8
11
.
663822
1
.
910
58

Family Geodlidie,

.

.

.
.
.

.
.
.
.

"
.
.
.
.
.
.
.
"

.
.
.
.
.

6796

3 3
410
1 1

2 2

5 7

11
11111

66

1 1

1 1
1 1
11

1 4
1 2
1 1
45

11

2840 '22

23

1 1

5

6

4 9

4 7

3 8

919

913

814

1 0

2 2
11
44

2

11

12

1122

55 99 1011 23 2234
- - -- - - -

510

3:
1 3
1 1
1 1
1 1

510

7 9

48
3 3
4 4
1 1
1 1
1 1
1 1

411
3 3

1 1

1517

1017

1 1

1 1
1 1

1 2
1 1

2 3
1 1

2 5

2 2

2 3

3 4

8
1113
6 7
2 2
610

11
1 1
2 2
1 1
1 1
1 1

1 4

58
6 8
7 9

4-

15

1 1

2 3

Ce

11

11
1 1

1 1
1 1

8802

01

1 1

22
1 1

'2

2
1 1

10
C-1
CD
C4
4 9
5 6
1 1
CD

1 1

.
.
.

.

-

1 1
1 1

"
.

)tfyriaslra,.
Pilochrota, .
Anilwstra, .
Astrella, .
StelleUa,
.
Dragmastra,
Aurora,
Ancorin4,.
Tribrachium,
Disyringa,
Teihyopsis,.
Strvphnus, .
Ecionema, .
Papyrula, .
Psammastra,
.
Algol,

.
.

11 27

.

22
1 1
1 4
1 1
2 4
23
11
2 2
11

2 2

8859

9 9

2 2
1 1

11
2 2
1 1
2 2
1 1
1 1
3 3
4 4
11
1 1

1515

44221]
2 2
1 1
2 7
5 8
3 8
1 1
3 3
1 1
7 7
11
2222
28

25

18 23

15 19

all

11

1 8
911
1816
11
66

11 3242
-
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1

cs

co

p4

"1

0

Cl

CD,
-

-

.

3 7

1 2

1 1

2 3

1 1

2 2

1 1

2 4

Family Placospougidm,

.

3 7

1 2

1 1

2 3

1 1

2 2

1 1

2 4

Antares (Incerta edis),

.

1 1

1 1

Amphius, "
Askropus,
Coppalia3,.

.
"

.
.
.

1 1
2 2
66

1 1

1 1
1 1
66

66

Family Epipolasidce, .

.

9 9

1 1

8 8

6 6

Placina,
I'lacorti3,

Placospongia,

.

.

11

"
"
.

1 1
1 1

2 2

1 1

2 2

.

.

.
"

33
1 1

33
1 1

33
1 1

Family Flacinidm,

.

"

4 4'

4 4

4 4

1 1

Corticium,.
Calcabrina,
Corticella, .
.Riiackclla,

.
.
.
.

"
.
"
"

.
.
.
.

23
1 1
1 2
1 1

23
1 1
1 2

12

11

Family Corticid,

.

.

5 7

4 6

Thrombus,.

.

.

33

11

11

11

11

11

Family Thrombid,

.

.

3 3

1 1

11

1 1

1 1

1 1

Theonej7a, .
Discodermia,.
.Wcoiphonia,
Kaliapsis,.
Racodiecula,
Jtimclla, .
Qollindla, .
Sulcastrella,

.
"
.
.
"
.
"
.

"
3 4
.
3216
.
2 5
.
11
.
4 6
.
1 1
.
1 1
.
1 1

24
1 4

45

'77
1 2

11
2 3

2
1
1
1

4
1
1
1

22

2 3
56
1 1
11

4 5

2 2
1 1
1 1

67

911

3 3

2 2
1 1

.
.
.
"
"
.
.
.

1 1
-

12
1 1
1 2

(1)

1 1

- - -

1 1
11

1 2

1 1
33

1 1

1 1

__

11
1 1
3 3
15
11

Family Tetracladithe,.

"

2535

815

Coraliutes, .
Callipelea, "
Macandrewia,
Dwda1opela,
Helerophymia,

.
.
.
.
.

.
.
"
.
.

1016
1 1
25
1 1
1 1

6 10

Family CoraUhstid, .

"

1524

916

Pleroma, "
Lyidium (7),

"
.

"
.

11
1 1

1 1

.

.

2 2

1 1

.

"

2 2

2 2

1 1

1 1

.

.

2 2

9 2

1 1

11

.
.
"
.
.

"
"

Family Pleromid,
.Weopelia,

"

.

Family Neopeltide,

1 1

25
1 1

-

22

3 5

4 4

1315

7 8

1 1

6 6
1 1
12

2 2

3 8

12

12
1 1
1 1

8 9

3 4

612

1 1
11

3 3

4 4

1 1

11

11
1 1

1 1

2 2

-

5 9
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Sao

CS
cOO
.
'00
ZZ
Sckiritoderrna,
Ackulies,.

"

.
"

Family Scleritodermidw,
.

,Sip?onidium,

.
"
.
"
.
.

.
"
.
.
"

.
"

.

.

*

c3
.9,

rj

u
411-4

UZI
e

0
-I

0
o
0
'-I
0

0
0

1 1

1 1
11

1 1

"

3 3

2 2

1 1

2 2

1 1

.

2 4

1 3

1 1

2 2

1 2

2 4

1 3

1 1

2 2

1 2

410
11
1 8
1 1
1 1
1 2
1 1
1 2
11

1511

22
11
1 2
1 1
1 1
1 1
1 1

13

1 3
1 1
1 1
1 2
1 1
1 2
11

38
11

1222

816

.
.
.
.
"
.

.

12

12

Family Anomocladidrn,

"

1 2

1 2

.

Q
0

I.

1 1
11

.

Total,

es
T;

2 2
11

Family Azoricid,
Vetulina,.

Z

-----

"

Family C1adope1tid,.
"
Azorka,
Tretolophus,
Qastrophanella,
Setidium, .
Foritella, "
Amphibleptula,
Trernaulidium,
Leioderrnatiurn,
Rymiyla,.

Cs

"

11

4 4

994d38l4O238l92l394OI84

11

- -

22

1 1

1 1
1 1
1 1

1 2

11
11

2 2

- 106

33

8811114101192124

910

4 6

5 6

11

11

1 1

1 1

92112 4668

I

611 93131

The thick figures in every case refer to the number of species, the thin to the number
of recorded occurrences.
Obviously, as the investigation of an area proceeds the number
of recorded occurrences must tend to increase more rapidly than that of new species, and
the ratio of species to occurrences should be less the more completely the fauna of a
district is known; this will appear from the table; in the North Atlantic, for instance,
the ratio of species to occurrences expressed as a percentage is 59, in the East Pacific
792, in the Indian Ocean 975; in the remaining oceans the occurrences are not numerous
enough to be of any statistical value.
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DISCUSSION OF THE DISTRIBUTION OF THE TETRA CTINELLIDA.
The data at our disposal are as yet altogether inadequate for an independent and
complete discussion of the problem of the distribution of the Tetractinellida; the number

of recorded species is certainly large, but far from being large enough, and though they
have been gathered from many localities, yet there are wide areas from which not a
But even were it otherwise, it would probably be scarcely
single species is known.
prudent to undertake the investigation of the question of distributional areas on the
facts presented by a single group of sponges, and that not a very large one.
At the same time I may be permitted to point out certain coincidences and to
offer some suggestions.

In the first place, as a glance at the appended map will show, all the stations from
which Tetractinellida have been obtained are situated, quite irrespective of depth, at no
The course of the Challenger is indicated by a long train of
great distance from land.
dredgings, unsuccessful as regards the capture of Tetractinellids, till the approach of
land, and then the red circle indicative of a successful haul at once appears.
This would
not be a fact of any special significance if the Tetractinellida, like the Calcarea and

Ceratosa, were exclusively shallow-water forms, but it acquires great interest when we
find that characteristically deep-water forms, like the species of the genus Thenea, are
similarly confined to the vicinity of land; these species have been obtained nine times
from depths between 1000 and 2000 fathoms, but in every instance
they were found
near the shores of some continent or island.
Out of one hundred and forty-four dredgings
between 1000 and 2000 fathoms, the Challenger eight times obtained species of T/ienea
near land, but not one at any great distance from it.
In the case of the Hexactinellida,
Schuize states that they were indeed found in the middle of the
great oceans, but
the
abundance of species was least at a distance from the mainland,
"generally speaking
and in the middle of the great oceanic basins, than in the
neighbourhood of the continent
or island groups."
The Monaxonida in the same
way cling to the land, though with
more frequent exceptions than in the case of the Tetractinellida; in the North Atlantic
the statement is true without an exception; in the South Atlantic, with one, as at
Station 332, where, remote from land, from a
depth of 2200 fathoms, a single species
was obtained; in the Indian Antarctic it is likewise true with a
single exception, that
Station
of
157, which yielded one species from a
depth of 1500 fathoms; the Pacific
furnishes four exceptions, three stations at a ccnsiderable distance from land
yielded
each one species from depths of between 2000 and 3000 fathoms, these are Station

241, 246, and 248; and a fourth, Station 291, two
species from a depth of 2250 fathoms.
241,
246,
and
Stations
248 ought perhaps not to be reckoned as
exceptions, since
are
within
300
miles
of
coral
reefs,
and I have regarded in the case of Thenea
they
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106, as lying near St.
300 miles distant from it.

Paul's Island, while it is actually over

If it should prove true that as a rule the deep-sea fauna is associated with adjacent
land, our task in delimiting distributional marine areas will probably become simplified,
and we shall have to name our provinces less from ocean basins than from adjacent

A study of distribu
coasts, giving these "maritime rights" over the adjoining ocean.
tional provinces from other and independent points of view confirms this impression.
The distributional provinces which, with certain modifications, we find best suited

to express the case of the Tetractinellida, are those given by Dr. Woodward in his
Manual of the Mollusca, partly founded on the work of Edward Forbes.
These are as
follows :-(I) an Arctic province, which extends in the Atlantic over the coast of the
British Isles (interdigitating with the Lusitanian area) and for an undefined distance along
the eastern coast of North America; in the Pacific at least as far as Vancouver Island
along the western side of the same continent, and for some distance probably along the
north Asiatic coast, whence however Tetractinellida have not yet been obtained;
(2) a
Lusitanian province, which extends from the British Islands southwards as far probably
as Senegambia, and which includes the Mediterranean; (3) a Caribbean, which includes

the shores of the Caribbean Sea, the Gulf of Mexico, and extends
possibly as far as Cape
St. Roque on the south, and for an undefined distance past Florida on the north; (4) a
Brazilian., which extends from Cape St. Roque along the shores of South America for an
undefined distance-whether it is distinct from the
Patagonian as defined by Woodward,
we have no evidence from the Tetractinellida to show;
(5) a Magellanic province, which

includes both the Atlantic and Pacific shores of Patagonia;
(6) an Indian Antarctic or
Kerguelian province, of which Kerguelen is the centre; (7) a South Australian province,
which includes the shores of Australia south of latitude 25°, and to which New Zealand

possibly belongs; (8) an Afric-Asian, or Indo-Pacific province, which extends from Japan
southwards as far as latitude 25°, i.e., till it meets the South Australian
province, and
westwards as far as and including the Red Sea, and the eastern coast of Africa as far
as the northern limit of the South African province; whether
Japan should be included
in this province or not I do not know, and it is
possible a line of subdivision may be
discovered cutting off the eastern part of the area from the western, and
lying somewhere
near the peninsula of India, though so far as the Tetractinellids are concerned they
offer but little evidence in favour of such a supposition; in this
Report therefore we shall
include Japan and the Indo-African coast in the Afric-Asian area;
(9) and last, a South

African province, which has the Cape of Good Hope for its centre, but the northern
limits of which are not defined either on the Atlantic side or that of the Indian Ocean.
The species inhabiting these provinces are
given in the following tables :1_
1 When a
species is common to two or more provinces, its name is followed by one or more capital letters
within brackets, to indicate the other province or
provinces in which it occurs; thus in the list of Lusitanian species,
Aso,ica pfeifferis is followed by (C.B.P.), which means that it has also been found in the Caribbean, 'Brazilian, and
Pacific areas.
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SPECIES

OF

THE

FAUNISTIC
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PROVINCES.

AIcTIc.
Tetilla geniculata, Mrz., p. 46.
grava ta, Htt., p. 46.

Dragrnatra normani, Soil., p. 187.
Stryplinus fort is, Vosm., p. 192.

polyura, 0. Sch., p. 47.
C'raniella abyssorurn, Ctr., p. 50.
cranium, Mul., p. 50.
95

Stryplinus rudis, n. sp., p. 194.

Pachymatisma normani, n. sp., p. 243.
Geodia barretti, Bwk., p. 250.

irtfrequens, Ctr., p. 53.
zetlartdica, Ctr., p. 55.
31
Thenea muricata, Bwk., p. 95.

var.

31

nodastrella, Ctr.,

p. 247.

Pcecillastra compressa, Bwk., p. 98.
Stelletta grubii, 0. Sch., p. 186 (L.).
Synops macandrewii, Bwk., p. 265.
pyriformis, Vosm., p. 266.

Cydonium mullen, Fl., p. 254.
,,

normani, n. sp., p. 263.

simplex, 0. Sch., p. 264.
Isops phlegntei, Soil., p. 267.
,,

Macandre wia azorica, Ctr., p. 340 (L.).
Corallistes (?) borealis, Ctr.
LUSITANIAN.

Tetilla sandalina, Soil., p. 1.
Thenea schmidtii, Soil., p. 67 (0.).
in.terme4ia, ii. sp., p. 97.

Pcecillastra amygdaloides, 0. Sch.

crassiuscula., Soil., p. 83.
scabra, 0. Sch., p. 99.

Astrella anceps, 0. Sch., p. 181.
,,
dorsigera, 0. Sch., p. 182.
,,
pumex, 0. 5th., p. 183.
Stelletta boglicii, 0. Sch., p. 184.
coactura, Bwk., p. 184.
,,
,,

collingsii, Bwk., p. 185.

,,

grubii, 0. Sch., p. 186 (A.).

Sphinctrella cribrfera, Soil., p. 87.
gracilis, Ii. sp., p. 89.

Ancorina cerebrum, 0. 5th., p. 188.

ornatus, ii. sp., p. 90.
Triptolernus intextus, n. sp., p. 102.
Placinastrella copiosa, F. K S., p. 103.

wageneri, 0. Sch., p. 189.
Sfryphn.us carbonarius, 0. Sch., p. 192.
mucronatws, 0. Sch., p. 193.
,,

Pachastreila abyssi, 0. Sch., p. 104(0.).
in on.ilifer, 0. Sch., p. 110.
Calthropella simplex, n. sp, p. 107.
III
geodides, Cr., p. 111.
Dercitus bucklandi, Bwk., p. 108.
Myriastra $implicissima., 0.
179.
Pilochrota lactea, Otr., p.

Sch., p.

,,

ponderosus, Bwk., p. 193.
Pap'rula helleri, O. Sch., p. 199.
candidata, 0. Sch., p. 199.
,,
,,

Stellata.(?) pathologica, 0. Sch., p. 202.
Ancorina(?) tripodcrdria,O. Sch., p. 202.
Erylus discophor'as, 0. Sch., p. 237.
ma',nmillaris, 0. Sch., p. 238.
,,
,, (?intermedia, 0. Sch., p. 241.
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Gorticiuni candelabrum, 0. Sch., p. 280.

Gaminus vulcani, 0. Sch., p. 241.
Pachymatisma
p. 242.

johnstonia,

Bwk.,

Geodia barretti, var. noclctstrella (A.).
megastrella, var. levispina.

Calcabrirta plicata, 0. Sch., p. 281.
Corticella stellifera, 0. Sch., p. 281.
Discoderinia polydiscus, Boc., p. 330
(C.).
Corallistes masoni, Bwk., p. 303.
bowerbanlcii, J., p. 308.
,,

placenta, 0. Sch., p. 248.
(?) canaliculata, 0. Sch., p. 254.
Cyclonium depressum, 0. Sch., p. 258.

,,

gigas, 0. Sch., p. 258.
pergamentaceum, 0. Sch.,

p. 339.

p. 262.

conchilegurn, 0. Sch., p. 262.
tuberosum, 0. Sch., p. 263.
geodinu'm, 0. Sch., p. 265.

Placina monoloplia, F. E. S., p. 278.
dilopha, F. E. S., p. 278.
trilopha, F. E. S., p. 279.

microtuberculatus, 0. Sch.,

,,

elegantior, 0. Sch., p. 338.

,,

noli-tangere, 0. Sch., p. 339

(W.).
Macanclrewia azorica,
(\V.A.).
Azorica
pfeffer,
(C.B.P.).
Leiodermatiura

Placortis simplex, F. E. S., p. 279.
p. 352 (L.).
Thrombus abyssi, Ctr., p. 282.

Ctr.,

Ctr.,

lynceus,

340

p.

329

p.
0.

Sch.,

CARIBBEAN.
C'raniella schmicltii, n. sp., p. 38.
insicliosa, 0. Sch., p. 54.

lens, 0. Sch., p. 54.
tethyoides, 0. Seh., p. 54.

Fangophilina submersa, 0. Sch., p. 55.
Samus anonymus, Gray, p. 57 (P.).
Thenea schrnidtii, Soil., p. 67 (L.).
ftnestrata, 0. Sch., p. 71.
Sphznctrella horrida, 0. Sch., p. 100.

Characella agassiz, n. sp., p. 101
Pachastrella abyssi, 0. Sch., p. 104 (L.).
(?)connectens, 0. Sch., p. 111.
() lithistina, 0. Sch., p. 1.12.
Pilochrotafibrosa, 0. Sch., p. 180.
,,

gigas, Soil., p. 124.

tenuispicula, Soil., p. 127.
&elletta(?)profandjtatjs,0. Sch.,p. 203.

Ecionema (?) pygma'orum,
p. 203.

0.

Sch.,

Tribrachium schmidtii, Wltr., p. 154
(B.).

Isops pachydermata, n. sp., p. 236.
Erylus mastoideus, 0. Sch., p. 240.
transiens, Wtr., p. 241.
,,
Geodia tumulosa, Bwk., p. 249.
,,
gibberosa, Lmk., p. 244.
,,
,,

tuberculosa, Bwk., p. 251.
reticulata, Bwk., p. 253.

,, (?) thompsoni, 0. Sch., p. 254.
Synops media, Bwk., p. 266.

Isops (?) apiarium, 0. Sch., p. 268.
,,
dysoni, Bwk., p. 269.

Placospongia inter',nedia, n. sp., p. 293.
Antares euastrum, 0. Sch., p. 274.

REPORT ON THE TETRACTINELLIDA.
Corticium versatile, 0. Sch., p. 280.
Discoclermia dissoluta, 0. Sch., p. 328.
polydiscus, 0. Sch., p. 330
(L.).

Racocliscula polydiscus, 0. Sch., p. 332.
Neosip/tonia schrnidtii, n. sp., p. 334.

Rimelia clava, 0. Sch., p. 335.
C'ollinella inscripta, 0. Seb., p. 336.

Sulastrella clausa, 0. Sch., p. 337.
Macandrewia clavatella,0. Sch.,p. 341.
Dvdalopelta nodosa, 0. Sch., . 342.
Lyicliurn torguila, 0. Sch., p. 344.
Corallistes typus, 0. Sch., p. 301 (B.).
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Neopelta perfecta, 0. Sch., p. 344.
,,
impeifecta, 0. Sch., p. 345.
Scleritoclermapackarcli,O. Sch., p. 346.
Aciculites higginsi, 0. Sch., p. 347.
&phonidium ramosuni, 0. Sch., p. 348.

Gastrophanella implexa,O. Sch., p. 349.
Setidiuin obtectum, 0. Sch., p. 350.
Poritella decidua, 0. Sch., p. 351.
Sympyla cribrifera, 0. Seli., p. 353.
Vetulina stalactites, 0. Sch., p. 354.
Amphibleptula madrepora, 0. Sch.,
p. 351.

1remaulidiumgcminum,O.Sch.,p. 352.

BRAZILIAN.
Craniella carteri, Soil., p. 35.
Tetilla euplocainus, 0. Sch., p. 45.

racliata, Selnk., p. 48.
Saimus anonyrnus, Gray, p. 57.

Characella aspera, Soil., p. 92.
Pilochrota crasispicula, Soil., P. 128.

Tribrachium schmicltii, Wtr.,p. 154(0.).
E'I.ylusfor?nosus, Soil., p. 209.
Caminus sphiroconia, Soil., p. 214.

Gydoniurn glariosus, Soil., p. 223.
Synops neptuni, Soil., p. 227.

vosrnaeri, Soil., p. 234.
anancora, Soil., p. 132.
Corallistes typus, 0. Sch., p. 301 (C.).
Azorica pfeiffert, Ctr., p. 319 (0.L.T.).
,,

MAGELLANIC.
Thenea wrightii, Soil., p. 63.
Astrella vosmaeri, Soil., p. 136.

Stelletta phrissens, Soil., p. 150.
Cydoniuim magellani, Soil., p. 221.

PATAGONIAN.
Tetilla leptoderma, Soil., p. 3.

SOUTH AFRICAN.
Tetilla casula, (Jtr., p. 43.
I
Stryphnus unguwulus, n. sp., p. 195.
(?) Ecionema nigr'um, n. sp., p. 198.
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INto-PACIFIC.
Ecionema acervus, Bwk., p. 196.
australiensis, Ctr., p. 196.
,,

Tetilla arabica, Ctr., p. 42.

clactyloidea, Ctr., p. 44.
japonica, Lampe, p. 46.

merguiensis, Ctr., p. 14.
pedifera, ii. sp., p. 6.
ridleyi, n. sp., p. 48.

Erylus carteri, ii. sp., p. 239.

cylindrigerus, Rid., p. 240.
Fachymatisna areolata, Bwk., p. 244.
,,

robusta, Ctr., p. 48.
Chrotella macellctta, Soil., p. 19.

Craniella simillima, Bwk., p. 30.
Samus anonymus, Gray, p. 57 (O.B.).
Thenea wyvillii, Soil., p. 74.
Pcecillastra larninaris, Soil., p. 84.
tenuilaminar'is, p. 85.

Triptolernus cladosus, n. sp., p. 93.
Sphinctrella annulata, Ctr., p. 100.

Characella stellettodes, Ctr., p. 101.
Stceba simplex, Ctr., p. 102.

Nethea nana, Ctr., p. 103.
Calthropella exostitus, 0. Sch., p. 111.
Myriastra clavosa, Rid., p. 116.

var. quadrata, Soil.,
p. 118.

crassiuscula, Ctr., p. 179.
simplicfurca, Soil., p. 114.

(?) tethyopsis, Ctr., p. 203.
toxodonta, Soil., p. 119.
Pilochrota cingalensis, Ctr., p. 180.
haeckelii, Soil., p. 120.
rnoseleyi, ii. 8p., p. 133.

pachydermata,
p. 128.

Ii.

Geodia areolata, Bwk., p. 246.
,,
perarmata, Bwk., p. 245.

rctmodigitata, Ctr., p. 253.
Cydonium arabica, Ctr., p. 262.
,,
ber'ryi, n. sp., p. 256.
,,

,,

globostellfera, Ctr., p. 261.

,,

hirsutus, Soil., p. 218.
japonicum, n. sp., p. 256.

,,

nux, Sinka., p. 260.
pleiacles, n. sp., p. 257.

,,
,,

Isops contorta, Bwk., p. 271.
Placospongia melobesiodes, Gray, p.271.
Thrombus challengeri, Soil., p. 275.
ornatus, ii. sp., p. 283.
,,

Rachella complicata, Ctr., p. 281.
Theonella swinhoei, Gray, p. 284.
prattii, Bwk., p. 326.
Discoder'nia aspera, Ctr., p. 327.
,,
calyx, Dod., p. 327.
,,

,,
,,
,,

op.,

purpurea, Rid., p. 409.
'var. longancora,
11
Soil., p. 131.

densurn, Bwk., p. 197.
rotundurn, Rid., p. 198.

,,

Aurora globostellata, Ctr., p. 187.
Dib'yringa disrimili8, Rid., p. 161.
Tethyopsis columnfer, Stwi., p. 190.

,,
,,
,,

,japonica, Ctr., p. 329.
lwvidiscus, p. 329.

(?)papillatct, Ctr., p. 329.
panoplia, ii. sp., p. 192.

sinuosa, Ctr., p. 330.
ver'miculatris, Dad., p. 331.

Neosiphonia superstes, ii. sp., p. 299.
.Racocliscula (?) sceptrell?fera, Ctr.,
p. 333.

,,

(?) spinispirizks, Mr., p.
333.
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p.

Uorallistes (?) elegantissima, Otr., p.
338.
(?) cwuleata, Ctr., p. 338.
(?) verrucosa, Ctr., p. 339.

t/aomasi, n. sp., p. 307.
Callzelta ornata, n. sp., p. 309.
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Fleroma turbinatum, n. sp., p. 312.
Scieritoclerma flabellformis, n. sp.,
p. 316.

&phonidium capitatuim, n. sp., p. 317.
Azorica pfefferee, Ctr., p. 319 (L.O.B.).
,,
,,

chonellides, Sinka., p. 349.
marginata, n. sp., p. 823.

Tretolophus paniceus, n. sp., p. 325.

SOUTH AUSTRALIAN.
Chrotella simplex, Soil., p. 17.
Craniella simillima, Bwk., p. 36.
13
pulchra, n. sp., p. 37.
Tetilla australiensis, Otr., p. 43.
stipitata, Ott., p. 49.

T/ienea grayi, Soil., p. 5.
Pilochrota lenclenfeldi, n. sp., p. 134.
Anthastra awuginosa, Ctr., p. 183.

communis, Soil., p. 140.
mammil1forinis, Ctr.,p. 183.

parvispicula, Soil., p. 145.
Anthastra pulchra, Soil., p. 138.
19

Anthastra riclleyi, Soil., p. 149.
Stryplinus niger, Soil., p. 171.

Tethyopsis radiata, Marshall, p. 190.
Ecioneina bacillaferum, var. robustum,
Ctr.
Psctmmastra murrayi, Soil., p. 175.
,,
geodides, Otr., p, 200.
Algol corticata, Otr., p. 200.
Erylus lendenfeldi, n. sp., p. 239.

Geoclia carteri, n. sp., p. 247.
,,
flemingii, Bwk., p. 259.

Cydonium eosaster, Soil., p. 225.
Synops nitida, Soil., p. 231.
pyriformis, Soil., p. 146.
Discoclermia discfurca, n. sp., p. 292.
INDIAN ANTARCTIO, OR KERGUELIAN.

Tetilla coronida, Soil., p. 9.
grandis, Soil., p. 10.

var. alba, Soil. p. 13.

Cinachyra barbata, Soil,
Thenea delicata, Soll., p. 60.
Pccillastra schulzii, Soil., p. 79.

It may add to the usefulness of these tables if I now point out those species that
In the
appear to me to be particularly characteristic of the regions in which they occur.
Arctic these are :-Tetilla geniculata, Craniella abyssorwnv, Craniella cranium, Thenea
muricata, Pcecillastrc& compressa, and Fachymatisma normani; possibly Dercitus
buciclandi should be transferred from the Lusitanian

province to this; it may be a
northern form which has extended southwards, as its absence from all regions outside
the British area would seem to show; if this should prove to be the case, it would add

a highly characteristic species to the Arctic province.
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Of the Lusitanian province:- Thenea schmicltii, Calthropella geodides, A ncorina
cerebrum and Ancorina wageneri, Papyrula cc&ncliclata, Caminus vulcani, Corticiurn

candelabrum, Thrombus abyssi, £orallistes masoni and C'oraliistes bo werbankii, may be
regarded as characteristic.
Of the Caribbean :-Thenea fenestrata, numerous species of Geodiid sponges,
are characteristic; Gorticium
including Placospongia internwdia and Isops (?) apiarium,

candelabrum of the Lusitanian province is here represented by Gorticium versatile; the
is the rich development
species of Tetillid appear to be distinct, and one marked feature

of Lithistida, the species of which are distinct from those of the Lusitanian province.
Of the Brazilian :- C'raniella carteri, Gaminus spheroconia, Gydoniurn glariosurn,
The
Synops neptuni, and Synops vosmacri, are all peculiar and well-defined species.
remarkable Tribrachium schmicltii occurs both in this area and in the Caribbean.

The four species from the Magellanic province are all peculiar and characteristic;
sever.1 specimen of Gydoniuin magellani' were obtained from two stations, so that it is
probably a common form.

From the South African province the Challenger did not obtain any Tetractinehlida,
Two
although several new and interesting forms of Mouaxonida were brought to light.
species of Choristida had been previously obtained from the Cape, however, and these are
both peculiar, one-Tetilla casula-being a remarkable and extremely interesting form.
Of the Indo-Antarctic province all the species are distinct; they include the peculiar
Cinachyra barbata, n. gen. et sp., and the exquisite Thenea delicata; of the former

species about fifty specimens were obtained.
Of the Indo-Pacific province :-The genus Myriastra appears to be very characteristic,
The genera
though it is not confined to it, one species occurring in the Lusitanian.
Well-marked and peculiar species are Tetilla
Disyringa and Aurora are confined to it.
inerguzenszs, which ranges from Torres Strait to Mergui, Burmah, Tetilla pedfera,
Chrotella macellata, Thenea wijviiii (a very distinct form of Thenea, occurring in
comparatively shallow water), Myriastra clavosa, Aurora globostellatct, Disyringa
dissimilis, Tethyopsis columnfer, the branching Geodia ramodigitata, and the great cup
shaped Cydoniurn japonicum, Cydonium globostellifera (a well-marked species which
ranges from Torres Strait to Ceylon), Placospongia melobesioides, and Placospongia
carinata, Thrombus challengeri, and numerous Lithistids.
The affinities of the fauna of this province with that of Brazil and the Caribbean are
very remarkable: the genus Placospongia is confined to them, Thrombus challengeri is

represented by sub-fossil spicules of a closely allied form (Thrombus kittoni) in Panama,
Tribrachium schmicltii appears to represent Disyringa dissimilis; among the Lithistida
Neosiphonia superstes is represented by Neosiplionia schmidtii, Scleritodermct flabelli

formis by Scleritoclermapackardi, and Siphonidium capitatum by Siplionidium ramoSum.
The explanation of this is probably not to be found in
any assumed recent close

REPORT ON THE TETRACTINELLIDA.

389

in the similar
geographical connection between the Atlantic and Pacific provinces, but
cimatal conditions of the different areas, which have ensured the survival of species once
much more widely distributed; this explanation derives support from the fact that the
and
representative species all belong to genera which are markedly peculiar in character,
as we
extremely poor in species: the three Lithistid genera cited do not possess so far

know any other species than those mentioned, Placospongia is an aberrant genus with
but three known species, and Tribrachium and Diyringa are equally aberrant genera
of Stellettid, but they are also sufficiently distinct from each other to deprive their
The great cup-shaped Synops of the
representative character of any great value.
Brazilian province is represented by the cup-shaped Cydonium of Japan; cup-shaped
Geodiids occur nowhere else.
The South Australian province is characterised by the genus Anthastra, which is
peculiar to it, and which seems to represent the genus Myriastra of the Indo-Pacific
and
province; the genus Psammastra with its two species, Psammastra murrayi
Psammastra geoclides, is also peculiar to this region; the Theneid-77ienea grayi-is not

a very distinct form, since it much resembles T/ie.nea muricata of the Arctic province;
Ghrotella simplex is characteristic and represents CVhrotella macellata of the Indo
Pacific province; similarly Cydonium eosaster represents Cydonium globostellij'era;
One marked feature which
Synops nitida is a very distinct and characteristic species.
of Lithistida: only
appears to distinguish this region from the Indo-Pacific is the rarity

one species-Discodermia discfurca-was obtained by the Challenger, and Dr. von
Lendenfeld informs me that he did not succeed in obtaining a single specimen from Port
Jackson.
It is possible that this distinction is correlated with difference in climate, Lithis
tids preferring warm seas, and thriving best in water constantly over 400 in temperature.
From the foregoing account it would appear that the distributional areas which serve
in the case of the Mollusca are, with certain modifications, also applicable to that of the
Sponges, and furthermore, that the deep-water and shallow-water Sponges are referable

to the same provinces.
The existence of these provinces is probably to be explained by the existence of
ocean currents, and if we had but a complete and exact knowledge of these the mysteries
Where a
of the distribution of marine forms would be, to a great extent, revealed.
current flows along a coast it will act as a distributing agent, and its action will be aided
as its
by surface drifts, which on the average will have very much the same direction
own, but when it crosses an ocean almost bare of islands its power as a distributing agent
is lost; it is therefore possible that the North Atlantic, though so much narrower than
the Pacific, acts as a more efficient barrier to the passage of species from one side to the
other owing to the comparative absence of islands, which in the Pacific are so plentiful;

on the other hand where islands lie thickly scattered in the path of a current they cannot
fail to serve as settling places to crowds of larval forms, and thus afford stepping stones
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take as
by which species are enabled to travel from one end of a province to the other;
The efficiency of the North Atlantic as a
examples the East and West Indian Islands.
barrier between the Caribbean and Lusitanian provinces will appear from the following
The average rate of the Gulf Stream across the Atlantic is certainly not
considerations.
over 2 miles per hour, or 48 miles per day, say for convenience 50; if the distance from
Florida to the Canaries be taken as 3000 miles, it will take sixty days to accomplish the

journey, and long before the expiration of that time the larvae will have come to maturity
and fallen to the bottom of a sea where conditions are not favourable for their existence
by this calculation we perceive, however, that distances of 500 miles may easily be
accomplished by many larwo, by those, that is to say, that do not accomplish their

development in a shorter period than six days.
Returning to the case of the East and West Indies, one may suggest that the trans
port which must take place there of larval forms from island to island may be connected
with the rich development of varieties in these areas, since swarms of larvae must according
to slight shiftings in direction of the variable currents be transported to numerous

resting places differing more or less from each other as environments, and thus deter
mining the survival of different varieties.
The general correspondence between ocean currents and distributional provinces will
be seen by comparing the appended map with one of the oceanic circulation; the Arctic
province would appear to be peopled by species borne southwards by the Arctic currents,
the Lusitanian by the westerly extension of the Gulf Stream and its return branches;
the interdigitation bf the Arctic and Lusitamian faunas in the British area follows from

The Caribbean
the interdigitation which occurs between the two systems of currents.
the
province is dependent on the Gulf Stream, but separated from the Lusitanian by
width of the Atlantic; possibly at some earlier period of the earth's history some kind of

coast line connection extended from America to Europe, so that the Lusitanian province
may have been peopled from the New World; this bridge has been long enough non
existent to allow of a differentiation of the Caribbean and Lusitanian faunas, which still,

On the other hand, as Professor Haddon
however, maintain a close family resemblance.
from each
suggests to me, there may have existed a chain of islands not more remote
other and the coast than 500 miles, and extending from West Africa, south of the Verde
Islands, to St. Paul's on the one hand, and thence along the connecting ridge to Brazil on
If so, the migration may have been as in so many other cases from the east;
the other.

and since in Tertiary times the Indo-Pacific area was continuous with the Lusitanian (as
already pointed out by Mr. Hoyle'), this might account for the resemblance previously
remarked between the fauna of the Indo-Pacific and Brazilian provinces, as well as that

The Brazilian province owes its
existence to the Brazil current, and as in the course of geological history the point of
1 Report on the Ceplialopoda, Zool. Chall. Exp., part xliv. p. 224.

said to exist between the Mollusca of Africa and Brazil.
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bifurcation of the equatorial current has not always been situated exactly off Cape St.
Roque, but sometimes to the north of it, so here we meet with a general resemblance to
Caribbean fauna, and with certain remarkable forms which are common to both.

The

Magellanic, South African, and South Australian provinces owe their existence to the
The Judo-Pacific province owes its wide exten
westerly cold currents of the Antarctic.
sion to the general easterly currents of the Judo-Pacific Ocean, which reach westwards as
far as Africa, and on the north to Japan, where they furnish the Kuro Siwa, which
The Indo
probably peoples the greater number of the North Pacific Oceanic Islands.
Antarctic fauna is possibly the remnant of one once associated with that of an Antarctic
continent, now preserved in isolation by its remoteness from all other areas.
The complete record kept by the Challenger of both successful and unsuccessful
dredgings enables us to form some estimate of the relative richness in forms of the different

In the following table the relation is given between the number
of successful and unsuccessful dredgings for each of the three great oceans traversed by
distributional areas.

the Challenger :-

Total Number
of Drecigings.
Atlantic,

.

Indo-Antarctic,
Pacific, .

.

Number of
Per cent. of
Successful Dredgings. Successful Dredgings.

.

.

.

129

14

109

.

.

.

28

4

143

.

.

.

120

21

175

In the next table the relative richness of the same areas in species is given, the same
species being counted twice when it occurs in different dredgings, which is, however,

very seldom :-

Atlantic,

Total Number
of Dredgings.

Number of Species.

Per cent, of Species.
1163

.

.

.

.

129

15

Indo-Antarotic, .

.

.

.

28

7

Pacific, .

.

.

.

120

42

.

25
366

The relative richness of the three areas, as given in the last table, may be approxi
mately represented by the following proportion :Atlantic: Indo-Antarotic: Pacific =1 : 2 : 3.
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It will be interesting to compare the results obtained from the Tetractinellida with
those from the Monaxonida and Hexactinellida; the latter are given by Schuize, the
former I have obtained by analysing the lists of Messrs. Ridley and Dendy, and the
short one of additional Monaxonids given in Appendix II. of this Report.

Atlantic.

Indo-Antarctic.

Pacific.

Hexactinellida, .

.

.

.

191

50

471

Tetractinellida, .

.

.

.

116

25

3411

Monaxonida,

.

.

.

44'2

821

766

.

The poverty of the Atlantic as compared with the other two basins is shown by all
three groups, but while the Pacific is richer in species than the Indo-Antarctic in the case
of the Tetractineffida, the reverse is true in the case of the Hexactinellida and the
Monaxonida.

In making these observations we must be careful, however, not to read into them
more than the facts justify; thus the relative richness of the three areas we have been

of the
considering is not really the relative richness of these areas at all, but merely
three portions of the track of the Challenger falling within them; the importance of this
truistic remark will be seen if we consider how greatly the results we have reached would

almost certainly have been modified had the Challenger passed right through the axis of
the Caribbean area, and shaped its course through the West Indian Islands, or if it had
To show how favourable
avoided the East Indies or touched at only one of those islands.
the conditions presented by the East Indian and associated islands of the Pacific are to

the rich development of species, I have compared the richness of the eastern half of the
Pacific with that of the western, the meridian of 1700 being chosen as the line of separa
We then have
tion between the two parts.

East Pacific, 79 Stations.

West Pacific, 41 Stations.

Per cent. of
Stations.

Per cent, of
Species.

Per cent of
Stations.

Per cent. of
Species.

244

43'9

Hexactinellida,

.

.

.

2219

658

Tetractinellida,

.

.

.

2152

45"57

Monaxonida,

.

.

.

24

861

9.75
22

1463
488
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It will be observed in the case of the Hexactinellida and Monaxonida that there is
less difference in the percentage of stations for the two areas than in that of species.

The influence of the East Indian region on the results is best shown by determining
the richness of the line of dredgings from Stations 181 to 220, which lie within it.
The results are given in tabular form for comparison :-

Number of Species obtained from
Thirty-six Stations (181-220).

Per cent. of Species.

34

94.4

Hexactinellida,

.

.

Tetractinellida,

.

.

.

22

611

Monaxonida, .

.

.

.

40

1111

This comparative richness of archipelagos in species is a very striking fact, and
deserves further investigation; probably it is the result of several factors, amongst which
we may suggest the relatively large extent of coast line involving a relatively wide

margin of littoral vegetation, and consequently abundant food-supply, multiplication of
Next the currents, tidal, oceanic, and surface
individuals, and strenuous competition.

drifts have an influence; the struggle of the adults with waves and currents is an
important factor in bringing about modification,' and must make itself particularly felt
in island groups where currents are numerous and powerful; currents may also exercise
a distinct influence in bringing about the invasion of one locality by swarms of free

A third factor may be found in the great variety
swimming larvae set free from another.
in the nature of the sea-floor, and particularly the numerous changes in depth, pro
ducing great variety of climate, both as regards temperature, pressure, and intensity of
light.
We have, however, further to bear in mind that the richness of any rich area will
appear unduly exaggerated in this investigation, since the Challenger dredgings were

not made with that total want of intelligence which would be requisite to render them
amenable to statistical treatment; on the contrary, whenever a rich locality was discovered

more than usually numerous dredgings were made, and were it not that these in the case
of the Tetractineffida brought to light fresh individuals rather than species, the foregoing
tables would be next to useless.
'A. R. Hunt, On the Influence of Wave-currents on the Fauna inhabiting Shallow Seas, Town. Linn. Soc. Lond.
(Zool.), vol. xviii. p. 262, 1884.
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BATHYMETRICAL DISTRIBUTION.
The Tetractineffida range from 0 to 1913 fathoms, the maximum depth being that
recorded by Perceval Wright for Thenea rnurzcata (Wytvllle-thom.sonia wallichii,
E. P. W.), from the North Atlantic.
The range of the species of the Challenger
collection is from 8 to 1850 fathoms.
In the following table the number of species in each of the
groups of Sponges that
have been described in the Challenger Reports is distributed in four columns, which are
numbered I., II., III., IV., according as they were obtained from 0 to 50, 51 to 200, 201
to 1000, 1001 fathoms and upwards.

TABLE I.
I.
0-50
Fathoms.

II.
51-200
Fathoms.

III.
201-1000
Fathoms.

IV.
Above 1000
Fathoms.

Tetractinellida,

.

.

.

16

23

18

8

Hexactinellida, .

.

.

.

...

27

43

55

Monaxonida,

.

.

.

.

44

45

53

25

Ceratosa,

.

.

.

.

13

5

3

Calcarea,

.

.

.

.

16

16

3

In the next table, the number of
species in the first column' being taken as a baths, the
numbers in the succeeding columns indicate the numbers of
species which should have
been found supposing they were
equally distributed independently of the depth :TABLE II.
I.
0-50
Fathoms.

II.
51-200
Fathoms.

III.
201-1000
Fathoms.

IV.
Above 1000
Fathoms.

Tetractineflida, .

.

.

.

16

205

30

72

Hexactinellida, .

.

.

.

...

27

3951

9463

Monaxonida,

.

.

.

.

44

56375

825

198

Ceratosa,

.

.

.

.

13

166

2437

Calcarea,

.

.

.

.

16

205

30

1 In the case of the Hexactineuida, since there are no
species in the first column, the number in the second has been
taken as a base; it would have been better (for purposes of
comparison) if this had been done in all cases.
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By dividing the numbers in the first table by the corresponding numbers of the
second, we obtain a fraction which represents the relative density of distribution of the

Thus, in the case of the Tetractineffida, the number in the
group on the basis of unity.
first column of both tables is 16, so that the quotient to be placed in Table III. will be 1.
TABLE Ill.
I.
0-50
Fathoms.

II.
51-200
Fathoms.

Ill.
201-1000
Fathoms.

Iv.
Above 1000
Fathoms.

Tetractinellida, .

.

.

.

1

1122

06

Oil

Hexactinellida,

.

.

.

...

1

1088

0581
0126

Monaxonida,

.

.

.

.

1

08

06424

Ceratosa,

.

.

.

.

1

03

01231

Calcarea,

.

.

.

.

1

07707

01

These comparisons are rendered clearer by representing the proportion between the
Thus in the fourth
numbers of the columns by multiples instead of fractions of unity.
column instead of Oil we place 1, and increase the contents of the other columns in pro
portion.
TABLE IV.
I.
0-50
Fathoms.
Tetractinellida, .

.

.

.

9

Hexactineflida,

.

.

.

...

II.
51-200
Fathoms.
1.1

III.
201-1000
Fathoms.
5"4

1

112

1872

1
1

Monaxonida,

.

.

.

.

792

6336

5"048

Ceratosa,

.

.

.

.

81

2437

1

Calcarea,

.

.

.

.

7107

1

10

IV.
Above 1000
Fathoms.

Somewhat is also to be learnt from the proportion of stations at which successful
I therefore add a table in which the absolute number of successful
hauls were made.
stations is given in one line, followed by another in which the ratio of the number of
successful hauls to the actual number of hauls made is given; this ratio in the fourth
column being taken as unity, the ratios in the remaining columns are shown as multiples
of it, as follows:-

THE VOYAGE OF H.M.S. CHALLENGER.

396

TABLE V.
I.
II.
III.
Above
0-50
51-200 201-1000
Fathoms. Fathoms. Fathoms. IUVtF
Faths.
Tetractinellida,.

.

9
506

8
354

14
417

Hexactinellida, .

.

...

7
084

Monaxonida,

.

.

Ceratosa,

.

.

Calcarea,

.

.

6
1186
7
13].
5
4327

16
3714

8
1

Actual number of successful hauls.
Proportional number at different depths.

22
1-8

28
1

Actual number of successful hauls.
Proportional number at different depths.

15
2375

15
1

Actual number of successful hauls.
Proportional number at different depths.

3
4.374

1
1

...
...

Actual number of successful hauls.
Proportional number at different depths.

6
4007

2
1

...
...

Actual number of successful hauls.
Proportional number at different depths.

The foregoing results can be most plainly expressed by curves, such as are
given in
the table on p. 397.
These have the further advantage of representing not only the bathy

metrical distribution of each group, but its richness as compared with the other
groups.
The curves are obtained by measuring off on the ordinate IV. a number of units

equivalent to the number of species or successful stations met with within that range of
depth, and then measuring off on the other ordinates lengths equal to the first multiplied
Thus in the case of the curve of the
by the proper numbers given in Table IV.

Tetractinellida the number of species obtained between 1000 fathoms and greater depths
is eight, this multiplied by the numbers 9, 11, and 5.4
gives the lengths to be measured
off on the ordinates I., II., and III.
An inspection of this table shows that,
relatively to the total number of hauls made,
about as many species of Sponges were obtained between the
depths of 51 and 200
fathoms as between 0 and 50 fathoms, but beyond the depth of 200 fathoms the number
fell very rapidly, and still more rapidly beyond the
As regards
depth of 1000 fathoms.
stations it will be observed that the maximum of successful stations lies on the ordinate

II., the curve failing rapidly towards the ordinate I., and also, but not quite as rapidly,
towards ordinate III., past this, however, there is a very sudden
drop, the curve
descending almost parallel with that of species, which is due to the fact that in deep
water stations seldom more than one species was obtained at each.
A great difference is to be observed in the behaviour of the station curve and the

species curve in the case of the Monaxonida: the species curve culminates on the first
ordinate, and then descends almost in a straight line to ordinate III.,
past which there
is a rapid descent; the station curve on the other hand culminates on the ordinate II. of

REPORT ON THE TETRACTINELLIDA.

-

397

A

i
/

Fio. 3.- Curves illustrating the bathymetri
cal distribution of the Tetractineffida as
deduced from the Challenger observation.
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continental depths, and descends a little more rapidly towards the shore than towards
deep water; from this and the similar behaviour of the first curve it would appear that

Sponges generally, and the Monaxonids in particular, are more generally distributed in
water of from 51 to 200 fathoms deep than in depths of from 0 to 50 fathoms, but on
the other hand those localities in the shallower water where they do occur are com

paratively richer in species.
The curve of Hexactinellid Sponges culminates on the ordinate III., from which we
may infer that the characteristic depth for this group lies between 201 and 1000 fathoms,

so that this is pre-eminently the deep-water group of Sponges; it descends more
rapidly
towards deeper water than towards the depth of 51 to 200 fathoms, and it does not reach
the first column at all; all the same Hexactinellids do extend into shallow water, since

0. Schmidt records the occurrence of Cystispongia superstes, off Yucatan, in 18 fathoms.
This will prevent our placing too much confidence on the results obtained
by a single

expedition; the dredgings will require to be enormously multiplied before we shall be in
possession of sufficient statistics to enable us to frame completely satisfactory tables.
Schulze questions the accuracy of Schmidt's record in the case of
Cystispongia superste.s

just cited, because

the

given depth appears to be exceptional, but this is scarcely
sufficient reason for setting aside Schmidt's direct statement; that the fact is
exceptional
it
interest.
On
the
station curve with the species curve in the
gives
greater
comparing

case of the Hexactinellida it will be observed that while both culminate on the ordinate
the

approaches it
towards the abyssal depths,
showing that stations are richer in species in the shallower
than in the deeper water.
III.,

former

diverges

from

the latter towards shallow water, but

The Tetractineffid curve comes next in order; it culminates on the ordinate II., so
that the Tetractinellida appear to flourish best in water of from 51 to 200 fathoms
deep;
even here where they are most numerous
they fall below the Hexactineffida in numbers
and far below the Monaxonida.

The slope of the curve shows that they fall off much
more rapidly towards the deeper than towards the shallower water.
The station curve
is most remote from the species curve on the ordinate II., that oh which the
species
curve culminates, and approaches it towards the ordinates for both
deeper and shallower
water.
Hence so far as the Challenger observations are a guide it would appear that the
localities which are richest in Tetractineffid species occur in water of between 51 and 200
fathoms deep, but that on the other hand more numerous localities for Tetractinellida

occur in water of from 0 to 50 and from 201 to 1000 fathoms
This result may not
deep.
be true of Tetractjneffids in all circumstances, but
the
only of such as are obtainable by

dredge or trawl, which obviously cannot bring up to the surface species which incrust
the under sides of reefs and rocks, a
locality especially affected by many Sponges,
including Tetractinellids.
The curves for the Ceratosa and Calcarea
may be passed without comment.
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It will be particularly observed that although the distribution of the Hexactinellida is
characteristically deep water, and of the Monaxonida just as characteristically shallow

water, yet that the Monaxonida are really commoner in deep water of from 201 to 1000
fathoms (in which depths the Hexactinellida reach their maximum) than the Hexacti
nellida themselves, and it is not till the depth of 1000 fathoms is passed that the
ilexactineffids begin to prevail over the Monaxonids, finally, however, becoming much
more numerous, in a little over the ratio of 2 : 1.
It may here be added that the
following proportion approximately represents the distribution of the Sponges at

: number of Hexactinel
abyssal depths (over 1000 fathoms) :-Number of Spongi
lida : number of Monaxonida : number of Tetractineffida = 11 : 7 : 3 : 1.
It is obvious that if the bathymetrical distribution of groups of organisms remained
constant throughout all time (and it is too frequently assumed that this is the case),

the value of such a table of curves as that given on p. 397 as a means for determining the
depth at which strata containing sponge remains had been deposited would be very great.
Zittel evidently assumes that the depth at which ancient sediments were deposited may

be inferred from the nature of the associated fossil Sponges, and even Schulze, specu
lating on the sudden appearance of the Lithistida and Hexactinellida, argues that as:
Both groups are especially inhabitants of the deep sea[so]only in the former deep
sea deposits can one hope to find their fossil remains in any abundance."
When
Vosmaer, however, supposes that the ancestral forms of Sponges originated in deep water
he evidently assumes a change in bathymetrical distribution but in the contrary direction
to that in which it has taken place.

The question is evidently important enough to demand a few words of iiquiry, and
as the Hexactinellida are pre-eminently a deep-water group at present, they will best
serve for investigation.
The oldest known Hexactinellid is the Lyssacine Protospongia,
which occurs in Cambrian slates, and though we have no evidence as to the depth at
which the mud, out of which the slate originated, was deposited, one would probably not
regard it as very great; but leaving an instance so doubtful, we pass on to the Silurian,

and there encounter a remarkable group of Hexactinellids, known as the
Dictyospongid;
the individuals of this group are not, for fossil Hexactineffids, rare; many of them are of
large size, and evidently lived under favourable conditions; the group ranges from the
Silurian into the Carboniferous system, and is usually associated with sandstones or sandy
The beautiful examples from the Chemung sandstone of Devonian
shales.
age occurring
in North America attain a height of nearly a foot and a diameter of 5 or 6 inches.
Here
then we have an instance of an abundant group of Hexactinellids (Lyssacina
according
to James Hall) associated with rocks which were undeniably deposited in shallow water
at no great distance from land, and such a plain instance to my mind altogether upsets the
hypothesis that the existing bathymetrical distribution of this group is the same or even
in a genera] way similar to that which it possessed in the past.

400

THE VOYAGE OF H.M.S. CHALLENGER.
To take another instance, this time from the Mesozoic rocks.

The Inferior Oolite of

the south of England is admittedly a shallow-water deposit.
Species of Littorina occur
in it; Oysters, Pectens, and Astartes are common, and if we are logically precluded from
adverting to pakeontological evidence in conducting this argument, then we may refer to

the false bedding, sudden variations in the nature of the deposits, and the "thick beds of
sand which are locally interposed at various horizons."
Mr. Whidborne,1 from whom I
CC
the Inferior Oolite deposits were formed at an
quote the last sentence, considers that
Yet from this deposit at Burton
irregularly varying level, but in shallow water."

Bradstock four species of Hexactinellida belonging to four genera were obtained
by
Mr. Whidborne, together with one species of Lithistid and one of a calcareous
sponge.
The single Lithistid (Flatychonia, a genus much resembling Azorica)
might very well

occur without indicating any change in the existing bathymetrical distribution of the
Lithistida, but the four species of Hexactinellids can
scarcely be regarded as stragglers
out of deep water.

In the Chalk the great development of Hexactinellids has been
supposed to be an
argument in favour of its deposition at great depths. To my mind it has always seemed
that the apparently deep-sea character of the chalk was rather an
argument in favour of

the deep-sea character of the Sponges, but as there is no real
necessity for supposing the
chalk to have been anything more than a clear-sea deposit, this
argument is not by
itself of much value.
A clear continental sea would be produced
by a comparatively
inconsiderable depression of the greater part of Europe and Asia, and the mountains
which would still remain above the sea level would have
only a very local effect in
rendering it turbid; in such a sea Globigerina ooze might readily be produced, and the
Cretaceous fauna with it.

This is only a supposition, but that view which regards the
chalk as a deep-sea deposit is
nothing more.
That the bathymetrical distribution of the Hexactinellids has not
always been the
same as at present is I think evident, and we have no reason to
suppose that that of
other groups has been more constant.
On the other hand, I cannot find
any suggestion of evidence in favour of Vosmaer's
hypothesis that the ancestral sponges were deep-water forms; whatever evidence we have
points distinctly in the opposite direction, and to this we should be led by a priori
considerations; for the fertile source of marine forms of life is to be found in the littoral
zone of algal vegetation, and it is probably here, where food and
are
light and oxygen
most abundant, that most of the great groups of marine animals had their birth-place,
but it is here also that
competition is most severe, and to forms that cannot maintain
their hold upon this marine Canaan, the
If this be
deep-sea offers a convenient refuge!
'Quart. Journ. Geol. Soc. Lond., vol. xxxix. p. 487, 1883.
2 This
opinion has been expressed by Professor Moseley, who says:-" With regard to the origin of the deep-sea
fauna, there can be little doubt that it has been derived almost
entirely from the littoral fauna."-Presidential address
to Section D, British Association Report, 1884, p. 75.
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true then we must expect a change in the bathymetrical distribution of deep-sea forms
as they are traced backwards in time; a change which may be represented by a curve,
with the depth for its ordinate and time for the abscissa, and traceable to an origin in
the littoral zone.

The geologist then must not expect the zoologist to furnish him with tables for
been deposited; these
determining the probable depths at which ancient sediments have

he must discover from other data, which are not wanting, and may then be able to furnish
the zoologist with data for the construction of a bathymetrical curve changing with the
time.

Another fallacy common among geologists is to suppose that a comparative abundance
of Hexactinellids and Tetractinellids compared with IVionaxonids in any deposit is an
indication of great depth; this supposition is confuted even by the facts of existing
bathymetrical distribution, which show that at all depths above 1000 fathoms the

Mona.xonids are the ascendant group; the comparative rarity of this last group of Sponges
in stratified deposits is to be explained on quite other grounds-(1) By the fact that they,
like the Choristida, are not furnished with a coherent skeleton, so that all that remains
after their decay is loose and scattered spicules, which, being in the majority of cases of
small size, are readily dissolved, and thus totally disappear, while when they are com
paratively large they are liable to become mixed with precisely similar spicules of the
Another explanation, applicable
Choristida, and thus cannot be separately identified.
however to only a few cases, is the erroneous identification occasionally made of some fossil

Monaxonids with Calcareous sponges.
The absence of Lyssacine Hexactinellids is to be explained in the same way as the
absence of Monaxonid spicules.

Schuize, after stating that the Hexactinellida of abyssal depths are almost exclusively
Lyssacina, adds :-" The conclusion therefore seems warranted that in ancient times also

the Lyssacina predominantly occurred in the greater depths, while the more differentiated
Dictyonina inhabited as they now do relatively shallower water at no great distance from
the coasts.
Now if one may assume that the deepest regions of the great oceans have
remained permanently covered by water since the Pakeozoic period, while the shallower
regions near the continents were here and there raised above water, we can understand

why we find in certain Jurassic and Cretaceous deposits so many and highly differentiated
Dictyonina, but very slight hints of Lyssacina, even under circumstances that would not
preclude their preservation, or at least that of their characteristic spicules."
This

hypothesis it appears to me cannot be sustained in face of the fact that
Monaxonids are as conspicuously absent as Lyssacina from Jurassic deposits, while if
Schulze's view that the existing is a fair representation of the ancient distribution be

true, then Monaxonids ought to be abundantly associated with the fossil Lithistid
'Report on the Hexactinellida, Zool. ChalL Exp., part Mi. p. 496.

and
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Hexactineffids;

that they are not so proves simply that the conditions for their
preservation were not so favourable as Schuize seems to assume; both Lyssacina and

Monaxonida are absent because they do not possess consistent skeletons.
It is quite possible also that Monaxonida and Lyssacina are less uncommon than
supposed in Jurassic rocks, the difficulty may be to find them; like the skeletons of the

Lithistida and Dictyonine Hexactinellids their spicules would probably be converted into
carbonate of lime; and while whole skeletons like those of the Lithistida and Dictyonina

may be extracted from the limestone in which they are preserved, single spicules can be
so obtained only very exceptionally.
The relation between the nature of the sea-floor passed over by the Challenger and
the number of species dredged is shown by the following list :From-

13 Stations on hard ground
3 species were obtained, or 23 per cent.
9
3
33.3
,,
gravel
8
sand
5
625
,,
,,
4
mud
0
,,
20
coral mud
7
35
,,
21
sand
and
mud
8
381
,,
green
,,
30
volcanic mud
6
20
,,
48
blue mud and clay 20
416
,,
,,
55
ooze
3
§46
,,
,,
Globigerina
10
3
30
,,
Pteropod ooze
,,
4
Diatom ooze
I
25
,,
4
Radiolarian ooze
0
,,
,,
50
red
4
8
,,
clay
Thus mud and Radiolarian ooze yielded no Tetractinellida; the other deposits may be
represented according to their richness (inversely, commencing with the poorest) in the
following order :-

"

Globigerina ooze,
Red clay,
.
Volcanic mud, .
Hard ground,
.
Diatom ooze,
.
Pteropod ooze, .

.
.
.
.
.
.

.
.
.
.
.
.

.
.
.
.
.
.

2
3
7
8
9
11

Gravel,
.
Coral mud,
Green sand,
Blue mud,.
Sand,
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

12
13
14
15
23

The numbers attached to each deposit are the nearest whole numbers to multiples
of 2, which is taken to
represent the richness of Globigerina ooze.
If instead of species the same
comparison is made for stations, we obtain the following
results :-
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Successful hauls were made from3 out of
3
,,
1
,,
7
,,
5
,,
4
,,
2
,,
4
,,
3
,,
1
,,
3
,,

55 Stations on Globigerina ooze
or
50
red
,,
,,
clay
9
,,
,,
gravel
48
blue mud
,,
,,
30
volcanic mud
,,
,,
21
sand
and
mud,,
,,
green
10
,,
,,
Pteropod ooze
20
coral
mud
,,
,,
13
hard ground
,,
,,
4
Diatom
ooze
,,
,,
8
sand
,,
,,

546 per cent.
6
111
l458
,,
l66
,,
19
,,
20
20
,,
23
25
37.5
,,

The poverty of the Globigerina ooze is very remarkable, but no doubt it stands in
relation to the fact that the Tetractinellida are comparatively rare in deep water, such as
that in which the Globigerina ooze usually occurs ; but one would scarcely have expected
the ooze to prove poorer than the red clay.
Conversely the comparative richness of coral
mud, sand, and hard ground is connected with the greater abundance of Tetractinellids in
shallow water.
The comparative richness of Diatom ooze on the other hand is probably
to the fact that the Tetractinellida and probably other Sponges also find in the
Diatoms an abundant source of food supply.

due

The comparative richness of the Judo-Antarctic region is probably connected with the
unusually numerous dredgings made off Kerguelen, and partly with the fact that it lies
within the zone of the Antarctic Diatom ooze; it is true that the bottom from whence the
Tetractineffids were obtained is recorded as volcanic mud, and coarse gravel, but this
is in shallow water; in the deeper water on each side of the area from which the Sponges
were obtained the Diatom ooze occurs, and it would appear very probable that it is
also present in the shallower deposits, but masked by the abundance of volcanic material;
this is just one of those cases on which the analysis of the deposit as made by Dr. Murray
is likely to throw light; but the view I have expressed is confirmed by the fact that
Diatoms abound in the vestibules and cloacas of the specimens of Cinachyra barbata,
a species rich in individuals which inhabit the volcanic mud off Kerguelen.

It now only remains to add a short summary of the distributional characters of the
The Choristida are cosmopolitan, with a wide bathy
subdivisions of the Tetractinellida.
metrical range, extending from the coast-line to a depth of 2000 fathoms.
Judged from
the results of the Challenger Expedition, the zones from 0 to 50 and from 51 to 200
fathoms are equally rich in species; judged from the entire body of recorded observa

tions (tabulated on p. 378) the former is the richer in the ratio of 100 : 68.
Since the
littoral zone is more accessible to general observation this gives too high a value for the
littoral zone, while that deduced-'from the Challenger is for obvious reasons too low.
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Beyond 200 fathoms the number of species rapidly falls off, as shown both by the
Challenger results and those of other expeditions; from the sum total of observations
we obtain the following proportion :-.Number of species obtained from 0 to 50 : that
from 201 to 1000 : that from 1001 and over = 100

: 35

: 74.

Certain families enjoy a wide bathymetrical range, as for instance the Tetillid,
which extend from 0 to 1000 fathoms, as many species being recorded from 0 to 50 as
from 50 to 1000 fathoms.
Others are

more

restricted,

either

affecting deeper water, as the Theneid, or
shallower, as the Stellettid.
The former family, with the exception of a single genus,
doubtfully assigned to it (Placortis), is confined to continental or abyssal depths, an equal

number ranging from 51 to 200 fathoms and from 201 to 1000.
The genus Thenea
is the characteristically deep-water genus of the Tetractinellida, the shallowest water
from which it has yet been recorded being 78 fathoms, the deepest 1913 fathoms.
The
Stellettid
are usually found in water under 50 fathoms deep, the greatest depth
attained (250 to 400 fathoms) is that recorded by Weitner for the
curiously specialised

Tribrachium schmidtii, which would thus seem to possess a wide range, since it was
obtained by the Challenger in from 7 to 20 fathoms off Bahia.

The Geodid, with a wider range than the Stellettid, are also commoner in deeper
water (compare table on p. 378).
The Lithistida are more

limited in range than the Choristida, seldom occurring
either in such shallow or such deep water as the latter, the minimum recorded
depth
is 7- fathoms (Corallistes typus, fide 0. Schmidt), the maximum 1075 fathoms
(Azorica pfejfere, Challenger), the greatest number of occurrences are recorded from
continental depths.
Since the bathymetrical distribution of the Lithistida is regarded
as of some importance
by the palicontologist I add a more exact discussion of this
In the following table are given the various
subject.
depths from which Lithistids have

been obtained, with the number of times from each :-

-

0-50
Fathoms.

51-100
Fathoms.

101-150
Fathoms.

151-250
Fathoms.

251-350
Fathoms.

1 at
1 ,,
1,,
1,,
2 ,,

1
9
1
2

1 at 101
1 ,, 103
2 ,, 114
1 ,, 124
1 ,, 125
1 ,,127
1 ,, 128
1,, 129
1 ,, 131
1 ,, 135
7 ,,140

1 at 168
1,, 180
1 ,, 211
1 ,, 212
1 ,, 220
1 ,,240

1
3
2
1

18 ,, 126

6 ,, 205

7 ,, 303

7
17
18
33
45

6 ,, 27

at 56
,, 65
,, 86
,, 100

13 ,,

71

at
,,
,,
,,

270
292
315
350

,

351-450
Fathoms.

451-1075
Fathoms.

4 at 374
1 ,, 435

1 at 805
1 ,, 1075

5 ,, 386

2 ,,

940
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In addition to the occurrences tabulated, there are, no less than twenty-seven of which
the depth is not known, and most of these are in all likelihood from comparatively shallow
water, but with these omitted, the number

of comparatively shallow-water forms is
considerable, as many as six being recorded from depths of 7-i. to 45 fathoms; the
number from 51 to 100 is abnormally increased by the large number of species, nine from
65 fathoms, described by Carter from "melobesian" nodules, similarly the number from
101 to 150 fathoms is unduly increased by the seven species (also found on calcareous
nodules) at 140 fathoms from the Island of Ki;

if the number of Carter's species he
reduced to two, we shall have only six species occurring at an average depth of 79 fathoms
in the second column, aud the distribution from 0 to 100 fathoms might be regarded as
fairly uniform; if, however, we reduce the number of species from Ki to three there will
still remain fourteen from an average depth of 125 fathoms in the third column, and from

this it would appear that the most favourable depth for Lithistid species extends from
100 to 150 fathoms; attaining their maximum development at this depth they thin away
on either hand, but more rapidly towards the deeper than the shallower water; this may

best be exhibited by dividing the number of species in each column by the number of
fathoms giving the range; using the amended numbers obtained for columns 2 and 3, and
disregarding the stragglers beyond 450 fathoms, we have the following proportion
Number of species per fathom occurring between 0 and 50 fathoms : that from 51 to
100 : that from 101 to 150
to 450 = 12

: 5, and again :-Number of species per fathom
from 0 to 100 fathoms : that from 101 to 150 : that from 151 to 450 = 4 : 7 : 2.
351

12

28

that from 151 to 250 : that from 251 to 350 : that from

: 6 : 7

The bathymetrical distribution of the group as deduced from the Challenger results
solely is expressed by curves on p. 397 (Fig. 3).
There is very little to remark with regard to the distribution of the families as distinct

from the order; the wide range of the cosmopolitan species, Azorica pfeffere, may be
noticed,-it extends from between 15 and 25 fathoms to. 1075 fathoms; the interesting

genus Neosiphonia, which represents the ancient Siphonia of the Mesozoic rocks, has also
a wide range, extending from 80 to 805 fathoms.
There does not appear to be any correlation between the form or structure of the
different species of Tetractinellida and the depth at which they occur, symmetrical forms
do certainly occur among deep-water genera, e.g., in Thenea; but they are also found
in shallow-water genera as well, e.g., in Dysyringa; on the other hand a correlation
between structure and the nature of the sea-floor is not unusual (vide Introduction).

APPENDIX

I.

OMISSA.
Thenea muricata (Bowerbank) (p. 95).
Tiiphonia agariczornzi.s, Schuize, Report on the Sponges dredged by the "Knight Errant,"
Proc. Roy. Soc. Edin., p. 708, 1882.
Schuize records this species from Station 92, "Knight Errant," depth, 275 fathoms.

Thenea intermedia (p. 97).
Tisipli.onia aga1'ieformi.8, C. Keller, Azchiv £ mikrosk. Anat., vol. xviii. p. 271, 1880.
Keller mentions the occurrence of this species in the Gulf of Naples, on muddy
ground.

Characella pacha.strelloide

(Carter) (omitted from p. 101).

Stellettapac/uz8trelloides, Carte; Ann. and Mag. Nat. filet., ser. 4, vol. xviii. p. 403, p1. xv. fig. 40.
Sponge.-Massive, free or attached, surface asperous owing to the projection of oxeate
spicules; oscules single or in groups, irregularly distributed; pores "tympanising the

interstices between the projecting spicules."
1. Oxea, 3q66 by 0,1 to 4,62 by 0,084 mm.
2. OrthoSpicules.-I. Megasclei'es.
tritne, rhabdome 085 by 0-07 mm., cladi 049 mm. long.
3. Anatrine, rhabdome 3-66
by 0021 to 6,64 mm long, clacli 017 by 0021 mm
II. Microscieres.
4. Microxea, 0,245 by 00064 mm.
5. Microxea, centrotylote or
not, curved or suddenly bent in the middle, 00465 by 0-0085 mm.
6. Oxyaster, actines
from six to seven in number, minutely spined towards the ends, 0017 mm. in diameter.
7. Amphiaster, passing into a spiraster, 0-013 mm. in length.
Colour.-Cream-yellow.
Habitat.-Atlantic Ocean, near Cape St. Vincent; depth, 374 fathoms
(Station 25,
"Porcupine" expedition, 1870).
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Remarks.-The general character of the skeleton is that of a C7iaracella; from the
other species of this genus it differs in possessing anatrienes and oxyasters.
Before

examining types in the British Museum, I regarded this sponge as a Stryphnus, with
which it has many points in common, and it is possible that further examination may
lead to its being placed in that genus.

Pilochrota purpurea (Ridley) (omitted from p. 180).
Slelleita purpurea, Eidley, Voyage of the "Alert," p. 473, p1. xl. fig. E; pl. xliii. figs. j. j., 1885.
Stelletta purpurea, var. retrofiexa, Ridley, loc. cit., p]. xliii. fig. k.
Oscule single, circular, about 2 m. in
Sponge.-Free, subspherical, or subovate.
diameter, leading into a deep cloaca.
Surface embossed with small semiglobular elevations.
Cortex 01 mm. in thickness.

1. Oxea, slender, sharply pointed, 15 to 2 by 0037 mm.
Spicules.-I. Megasclcres.
2. Orthotriivne, rhabdome stout, oxeate, 14 to 16 by 0,045 to 0,06 mm.; cladi 027
mm. long.
3. Anatriame, rhabdome slender, sharply pointed, cladome almost flat in

front; rhabdome 2 by 0035 mm. clacli 0,07 mm., chord 01 mm.
long.
II. Microscieres.
4. Chiaster, actines slender, seven to ten in number, terminally
tylote, centrum absent, diameter 002 to 0025 mm.
Colour.-Purple.
Habitat.-Prince

Size, about 34 by 26 mm.
of Wales Channel, Thursday Island, and West Island,

Torres

Strait; depth, 4 to 9 fathoms; bottom, sand, or sand and coral.
Port Darwin; depth, 7 to 12 fathoms; bottom, sand and mud.
Arafura Sea, off north-west coast of Australia;

sand, mud, and shells.

depth, 32 to 36 fathoms; bottom,

Pilochrota purpurea, var. parvistella (Ridley).
Stelletta purpurea, var. parvi8picula, Ridley, Voyage of the "Alert," p. 627, 1885.
Sponge.-Oval, oscule not evident.
1. Oxea, O025 mm. in diameter.
2. Orthotria,ne,
Spicii.les.-I. Megascleres.
rhabdome O032 mm. in diameter.
3. Anatria3ne, rhabdome O023 mm. in diameter.
All the megascleres are slenderer than those of the typical species.
IL Microsclere.
4. Chiaster, actines more numerous than in the typical species,
diameter less, 0-007 to 0-0095 Tnm.
Size, 7.5 mm.
Colour.-.Purple.
Habitat.-Providence Reef, Mascarene Group, Indian Ocean; depth, 24 fathoms-
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INCERTI

SEP15.

Corallistes (?) borealis, Carter.
Corall2stes boreaU8, Carter, Ann. and Mag. Nat. Hist., ser. 4, vol. xii. pp. 439, 442, 443, 1873.
Sponge (?).-(Overgrown by other sponges.)
Spicules.-Desmas like those of Azorica

pfeiffera3.
trienes are said to occur in the midst of the skeleton.

Dichotrines

and

disco

Habitat.-Fröe Islands.
Reniarks.-The presence of dichotrines and discotrines in the interior of the
desmbse skeleton is so unique that one is led to suspect some source of error; disco
trines are essentially ectosomal spicules, and when they are found in the middle of
a sponge, they may be looked upon as foreign inclusions.

Arabescula parasitica, Carter.
Arabe8cula paras'it'ka, Carter, Ann. and Mag. Nat. Hist., ser. 4, vol. xii. p. 464, p1. xvii.
figs. 7-9, 1873.
Zittel, Abhandl. d. k. baier. Akad. d. Wise., Bd. 1. pp. 103, 120, p1. i.
71
is
fig. 11, 1878.
Coraflistes parasitica, Ridley, Ann. and Mag. Nat. Hist., ser. 5, vol. xiv. p. 183, 1884.
Sponge.-Thin, incrusting.
Desma,
Spicules.-Megasclere.

epirabcl, curved, branched, breaking up into
filagree, depressed in a plane parallel to the surface, smooth externally, with cylindrical
tubercles on the inner face.
Habitat.-West of the English Channel, growing over Aphrocallistes bocagei.
Seychelles, growing over Farrea occa.
Remarks.-In the specimen which Mr. Carter kindly presented to me, the desmas
are to be seen as a single layer closely incrusting part of the deciduous skeleton of
Aphrocallistes bocagei, they much resemble the ectosomal desmas of &phonidium, but
probably owe their form to their mode of growth and position, for in the case of
attached Lithistids the desmas immediately in contact with the surface of attachment
are frequently flattened in conformity with it, and then in some cases much resemble
As none but the incrusting desmas have been observed in
the desmas of Arabescula.
this sponge, and nothing is known as to the presence or absence of microscleres, its

I do not think it is referable to Corallistes as
position is eminently doubtful.
Ridiley
conceives, but more probably to some genus of the Azoricid, of which possibly it
represents only the layer of desmas serving for attachment.
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Collectella avita, 0. Schmidt.
(Jollectella avita, 0. Schmidt, Spong. Meerb. Mexico, p. 86, p1. v. fig. 1, 1880.
Sponge.-Knob-like, with a somewhat flattened summit, on which vertical canals
open.

1. .Desrna, tetracladose, epactines highly tuberculated,
Spicules.-f. Megascieres.
tubercles extending up to the origin of the epactines.
2. Caitlirops.
3. Dic1iotrine.
II. Microscieres (?).
Habitat.-West Indian Islands, lat. 25° 33' N., long. 84° 21' W.

Rrnarks.-O. Schmidt regards this sponge as presenting an instance of a
passage
between the Lithistida and the (Jhoristida, the calthrops resembling that of Pachastrella;
this spicule according to Schmidt is not present as a foreign inclusion, but is
proper to
the sponge, through all parts of which it occurs equally distributed.
It is to be inferred from the description, however, that the specimen is merely a
skeleton without soft parts, and while it is probable that the
calthrops have not been

washed in, it is by no means so certain that they have not been introduced by some
excavating Pachastrellid sponge.
Unfortunately I can add nothing in the way of
direct observation on this point, for the specimen seems to be lost; Mr. Fewkes informs
me that none bearing its name is to be found in the collection returned
by Schmidt
to Agassiz.

Geoctia (?) stellosa, Czerniavsky (omitted from p.
274).
(Jeodia 8tello8a, Czerniavsky, Bull. Soc. Nat. Moscon, liv. p. 281, p1. iv. figs. 1-20, 1880.
I80'ps (7) 8tello8a, Vosmaer, Nied. Arch. f. Zoo!., SuppL-Bd. i., 1882.
Vosmaer compares this sponge with
I have not been able
Isops pallicla, Vosmaer.
to refer to the account of it given by its describer, nor to the definition of the new
genus Stellogeoclia by the same author.

APPENDIX

IT.

MONAXONIDAS
The description of most of the Monaxonid sponges, including the Tethyid, which
form the subject of this Appendix, was at first undertaken by my colleague, Mr. Ridiley,

who on finding a difficulty in assigning a position to them amongst the Monaxonida,
requested me to include them in my Report of the Tetractinellida, with which group he
conjectured they might naturally be associated; at first I could not assent to this view,
but subsequently I agreed to treat the subject in an Appendix; still later, when Mr.
Dendy joined Mr. Ridley in the Report on the Monaxonida, I returned the Tethyte and
some other Monaxonid sponges to them, as I could find no place for them amongst the

On further consideration it seemed to me probable that the genus
that Placospongia does to
Tethya might stand in the same relation to the Stellettid
the Geodfld, and I therefore requested my colleagues to return these sponges to me,
Tetractineffida.

and as they were still of the opinion that their place was not with the Monaxonids,
On
they with the kind permission of Mr. Murray graciously acceded to my request.
examination of the minute structure of Tethyct, the genus of which the position was
most doubtful, I found that although possessing a well-developed cortex and sarcenchy

matous mesoderm, the choanocytes do not present that concrescence of the collars which
is so characteristic of all Tetractinellid sponges, in which the other two characters are
I therefore was unable to include the genus with the Tetractineffida, and
present.
should have once more returned these exceptional Monaxonid sponges but for the fact
that I had nearly completed their description, and time was pressing.
The characters which led Vosmaer and Ridley to suppose that Tethya and its allies
are closely related to the Tetractinellida, appear to be the radiate arrangement of the

The first
megascleres, the character of the cortex, and the presence of spherasters.
character does not appear to me to possess that value which Vosmaer has assigned to
I have already shown that it is not constant in the Tetractinellida, and Ridley and
it.
Dendy show that it may be present (Phelloderma) in the Desmacidonid, which are
The
included in Vosmaer's order Haiichonclrid, and are otherwise reticulate sponges.
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value of the cortex for purposes of classification is very trifling, in the same family
some sponges may possess it and others not.
The spherasters seem at first sight more
suggestive of a Tetractinellid origin, but very slight inquiry is necessary to show that

these spicules are not specially characteristic of the Tetractinellida, indeed on the whole
The only
they would appear to be more widely distributed among the Monaxonids.
Tetractineffid sponge in which they appear with the same characters as in Tethya is
Aurora, with its two species, Aurora globostellata and Aurora reticulata; in the
Monaxonids, on the other hand, similar forms of aster are not confined to Tethya, e.g.,
they occur in the new species Do9'1leres dendi, a sponge which possesses neither a

cortex nor a radiate arrangement of the megascieres, and in the widely different species
Dictyocylincirus StUpOSUS, Bowerbank, one of the Axinel1id.
Again, the transition
from an aster without a distinct centrum to one in which the centrum is well developed

is so easy, and the transition is so frequently met with, that the spheraster, as distinct
from asters with small centrums, is not of much value in classification, it is scarcely of
generic value even.
Contrary to the opinion of some spongologists, asters are so

commonly present among the Monaxonids that the material out of which the spheraster
Take the Axinellid
for example;
might arise may readily be found within that group.
here we have as aster-bearing sponges
:-Raspailia stelligera, 0. Schmidt1; Dictyo
cylindrus fasicularis, Bowerbank 2; Dictyocylinclrus stuposus, Bowerbank 3; Ilyme
clesmia stellivarians, Carter'; Hymen iacidon moorei, Carter,5 both these last two
6;
species with oxyasters; Ifymeniacidon spinatostellifera, Carter
Hyineniacidon

capitatostell?fei'a, Carter,7 characterised by a remarkable form of spheraster; Hyinenia
cidon trigonostellata, Carter,' in which the aster is a curious
microcalthrops with
terminally spined actines, reminding one of a tetralophous microcalthrops; Axos fla
belliformis, Carter 9; Axos cliftoni (Gray)"; 1-lymedesmia stellata, Bowerbank,~11 with
a chaster.
In Monaxonids other than Axinellids we have Scierochalina asteigena,
0. Schmidt,'2 though it is possible that the asters which Schmidt
figures in connection
with this may not be proper to the
sponge; Choncirilla saccforin'is, Carter"; Suberites
1 Spong. Atliuit. Gebiet.,
p. 60, p1. v. fig. 14.
' Mon. Brit.
vol.
ii.
Spong.,
p. 110; vol. iii. p. 45, p1. xviii.
vol.
ii.
Op. cit.,
p. 116; vol. iii. p. 47, p1. xix. figs. 1-7.
Ann. and Mag. Nat. Hut., ser. 5, vol. vi. p. 50, pl. iv. figs. 10a-e.
Loc. cit., p. 50, p1. iv. figs. ha-c.
Loc. cit., p. 51,pL iv. figs. 13a-d.
Loc. cit., p. 51, p1. iv. figs. 12a-c.
8 Loc. cit.,
p. 52, p1. iv. figs. 14a-d.
ear.
5, voL iii. p. 285, p1. xxvi. figs. 1-4, 1879.
Op. cit.,
10 Bowerbanli, Mon. Brit.
Spong., voL 1. p1. x. fig. 197; Gray, Proc. Zool. Soc. Lond., p. 546, 1867; and Bowerbank,
Proc. Zool. Soc. Lond., p. 321, pL xxix., 1873; Carte; Ann. and Mag. Nat. Hut., ser. 5, voL iii. p. 285, pL xxvi. figs. 5,
6, 6a-c.
U Mon. Brit.
Spong., vol. ii. p. 146; voL iii. p. 71, p1. xxviii. figs. 5-8.
13Spong. Kuate von .Algier, p. 8, p1. ii. fig. 5.
13 Ann. and
Mag. Nat. Hut., sex. 5, vol. iii. p. 299, p1. xxvi. figs. 9, 11, 12.
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stelligerus, Carter
described later.

1;

Vioa johnstoni, 0.

Schmidt,2 and

several

new species

to

be

The list of astrophorous Monaxons not directly related to Tethya is sufficient to
show that the astrophorous character is by no means so very exceptional in the
Monaxonid group.
A feature which to my mind is more suggestive of affinity to the
Stellettid is the association of one or more very small asters with the spheraster, one

of these smaller forms being sometimes a chiaster with terminally tylote
of Myriaster and
essentially the same characters as the chiaster of species
this suspicion of alliance suggested by the association of two asters, one
chiaster, is, however, weakened by the fact that the chiaster is a very

actines, of

Anthastra,
of them a
simple and

well be independently
apparently somewhat primitive form of spicule and might very
evolved in widely different sponges.
The existence of a considerable number of astrophorous Monaxonida requires to be
facilitated by the excellent arrangement
recognised in classification, a task which is much
of the Monaxonid sponges proposed by Messrs. Ridley and Dendy; into this I shall

introduce as few changes as possible.
Monaxonida
Putting on one side the Homoraphida, it will be observed that the
of Ridley and Dendy fall readily into two groups, those distinguished by the presence
of sigmaspires, sigmas, or chel, and those in which the microsciere when present is
some form of aster, it may be a euaster, or a spiraster, or some closely related form.
I propose, therefore, to recognise these two groups as suborders, the former as the
The Meniscophora will include the
Meniscophora, the latter as the Spintharophora.3
the Desmacidonid, 0. Schmidt; the
family Heteroraphid, Ridley and Dendy, and
and Tethyid, and such
Spintharophora, the Axineffid, Suberitid, Spirastrellide,
The Homoraphida,
other aster-bearing sponges as will be described and discussed later.
since they are without the guiding microsciere, will be relegated to a third suborder,

the Asemophoia.
It will probably be

objected that the Spintharophora include many sponges,
and even a whole group of sponges (Suberitid), which are totally devoid of micro
scieres; to this it may be replied that the alliance of these sponges without

microscieres to those with which they are associated, is discoverable on other grounds,
and that once united to aster-bearing sponges, a group arises to which a name may be
given as generally characteristic without being necessarily applicable to every constituent
Further, we have
individual, for a name cannot always contain in itself a definition.
already seen that the absence of a microsclere is a matter of less importance than its

character when present (vide introduction), hence when in a natural group of sponges
microscieres are generally absent, it becomes a matter of great interest to discover cases in
'Ann. and Mag. Nat. HIt., ser. 5, vol. vi. p. 124.
'ik'o;, o, a lunula; '94e, J, a sparkle.

'Loc. cit., p. 78, p1. vu. fig. 17.
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which exceptionally they may be present, and if several such cases be found, and in all of
them the microsclere belongs to the same group of forms, we may make use of it for
further investigation of the affinities of the family; thus the Axineffide are usually
without microscieres, but in every instance in which they possess them these spicules are
some form of aster, hence, cete9'is paribus, their affinities are with the Spintharophora

rather than the Meniscophora; the Suberites are defined by Ridley and Dendy as
being without microscieres, but Carter has described as a Suberites (Suberites
1
stellifera) a sponge in which euasters occur, and in the very characteristic Suberites
virgultosa (Bowerbank),
centrotylote microstrongyles are present and these are

derived either from a spiraster or a euaster; if from the former I suppose it might be
remarked that the species should be included in the Spirastrellid; if so, that only
supports the argument for assigning the Suberites to the Spintharophora, for it admits
the close relationship of the
possession of spirasters.

Suberites to

a

family

distinguished

from

it by

the

The difficulty of determining whether a Spintharophorous sponge not
possessing
microscieres should be assigned to a family distinguished by spirasters, or to one
distinguished by euasters, renders the subdivision of the Spintharophora into groups of

higher value than families extremely difficult.
The first subdivision may be naturally made into those genera in which
spicules of two widely different orders as regards size are present, and those in which
the spicules are all of the same order; the latter may be termed Homosciera, the
former Heterosciera; the Homosclera are as at present known represented by a single
family-the Astropeplid, with a single genus and species, but it is possible that the

species of the genus Coppatias, none of which I have seen, may eventually be found
to belong here.
The Heterosciera may be divided into two demi, the first the

Centrospinthara, in which the asters are euasters, and the second the Spiraspinthara, in
which the asters are some form of spiraster.
The Centrospinthara will include the two
and Tethyid, and a third new one, the Dory
already existing families, Axinellid
and
The Spiraspinthara will include the two existing families, Suberitid
Spirastrellid, and a third new one, the Sco1opid, which appears to be intermediate
between the other two.

plerid.

I have already shown in the Introduction to the Tetractinellida the reasons which
and Cornucaspongi, or
preclude the acceptance of Vosmaer's two orders, Siicispongi
the Chondrospongi
and Cornucaspongi
of von Lendenfeld, and I have now to explain
why I do not see my way to accepting the two suborders of Vosmaer, the Halichon
The
drina and Clavulina, although these have been adopted by Ridley and Dendy.
Clavulina being that which includes aster-bearing sponges is the only division with
which we are
It is defined by my colleagues as follows :immediately concerned.
I Carter, Ann. and
Mag. Nat. HUt., set 5, vol. x. p. 124, fig. 2, 1882.
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Skeleton usually more or less radiately arranged, with a
"Sponge typically corticate.
dermal crust of spicules, which may be either of the same form, as in the main skeleton,
Micro
or of a special form (spined spiru], &c.).
Megasciera typically tylostylote.
or
sclera, when present, belonging almost invariably to the stellate group; never chel
Spongin usually absent."
sigmata.
A great deal depends on the exact meaning of the word "typical "; if, as I imagine,
it is to be understood as an equivalent to "most usually," then it will be found that
there is not a single character in the whole definition which can be maintained as
This is not the fault of the framers, but of the group on which it
absolutely constant.
is framed.
Its value as a definition can be still better exemplified by applying it to
some particular instance, let us say Suberites dornunculus, the typical species of the

The cortex of
first genus of the Clauvulina.
genus Suberites, which stands as the
this is very poorly expressed, no better than that of some Desmacidine species
radiate and might
the arrangement of the spicules is rather less than more
however, tylostyles, and in the
just as well be termed reticulate; the spicules are,
In this
cortex though nowhere else are arranged in the typical Suberite fashion.
of tylostyles and their radial
sponge the most valuable characters are the presence
at once as a Suberite, and in an
position in the cortex; by these marks it is recognised
exceedingly closely allied species we find centrotylote microstrongyles,-microscleres
The form of the microsclere in
which are always derived from some astral form.
Suberites is thus traceable to an astral ancestor, and consequently Ridley and Dendy
written without qualification that the
might have dispensed with "almost," and have
If now
miscrosclere in the Clauvulina can "invariably" be traced to an astral origin.

we extena our survey from the genus Suberites we shall find that the tylostyles are
inconstant, in the allied genus Stylocordyla they are replaced by oxeas, and in the
we frequently encounter diactinose in place of monactinose megascieres.
Spirastreffid
The radial arrangement of the cortical spicules further is inconstant, since in the
Thus
they are tangentially disposed.
Spirastreffid
constant whenever present is that of the microsciere.

the

only

character

which

I now give in tabular form the proposed classification:

Order MONAXONIDA.
Suborder I. ASEMOPHORA.
With a single family.
Family I. HoMoRAPHID,Rid1eyandDendy.
Honzorr1aaphid, Ridley and Dendy, Report on the Monaxonida, ZooL ChalL Exp., part lix.

is
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Suborder II. MENISCOPHORA.
Monaxonida in which the microsciere when present is usually a sigmaspire, sigma,
or chela, never an aster.

Family I. H E T E R 0 R A P H I D

, Ridiley and Dendy.

Heterorrhaphid, Ridley and Dendy, be. cit.

Family II. D B S M A C I DO N I D iE (0. Schmidt), Ridiley and Dendy (emend.).
De8nzacidonida3, Ridley and Dendy, loc. cit.

Suborder III. SPINTHAROPHORA.
Monaxonida in which the microsciere when present is some form of aster, never a
sigmaspire, sigma, or chela.

Group I.

HoMosci2n.

Spintharophora in which the spicules are of the same or a similar order, i.e., all
microscieres.

Family I.

ASTROPEPLIDA.

Homosciera in which the microscleres are microxeas and asters.

The microxeas

are arranged tangentially to the walls of the
canal-system, forming a loose felt.
chamber-system is eurypylous, the ectosome is not a cortex.

Genus 1.

The

Astropeplus, n. gen., with a single species, Astropeplus puiclier, n. sp.
Group II.

Spintharophora
microscieres.

in

which

HETEROSCLERA.

megascieres

are

always

present

and

Demus I. OENTROSPINTHARA.
Heterosclera in which the microsclere when present is a euaster.

sometimes

also
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(0. Schmidt).

The ectosome is not a cortex, the mesoderm of the choanosome is collenchymatous,
the chamber-system is eurypylous.
The skeleton consists of axial fibres and radial
fibres proceeding from them to the surface.
The megascieres are styles and rhabdi,
which may be isoactinate or anisoactinate, or both.
The microsciere when present is a
spheraster or oxyaster or strongylaster (in one genus, Tricentrium, the aster is sometimes
a microcafthrops).

Genera.
1.

Hymeniacidon (Bowerbank), Ridley and Dendy, loc. cit., p. 166.
2. Phacellia (Bowerbank), Ridlley and Dendy, loc. cit., p. 169.
3. Ciocalypta (Bowerbank), Riddey and Dendy, loc. cit., p. 173.
4. Acanthella (0. Schmidt), Ridley and Dendy, loc. cit., p. 176.
5. Axinella (0. Schmidt), Ridley and Dendy, be. cit., p. 178.

6. Raspaibia (Nardo), Ridley and Dendy, loc. cit., p. 188.
7. Dendropsis, Riddey and Dendy, loc. cit., p. 191.
8. Thrinacophora, Ridiley and Dendy, loc. cit., p. 193.
9.

Dictyocylindrus, Bowerbank, Mon. Brit.
vol. ii. p. 116.

Spong., vol.

iii., p1. xix. figs. 1-7,

10. Epallax, n. gen.

Family If. DORYPLERIDR.
The ectosome is not a cortex, and the choanosome not regularly folded, the meso
derm is collenchymatous.
The megascieres are oxeas arranged without order.
The
microsciere is a large oxyaster.
Genus 1.

Dorypleres, n. gen., with a single species, Dorypleres denclyi.

Family III. T E T H
The

i D

ectosome is a well-differentiated cortex

megascleres are strongyloxeas, radially arranged.
other forms of euaster are frequently present.

, Vosmaer.
with a distinct fibrous layer.
The
The microscieres are spherasters, but
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Genera.
1.
2.

Tet/iya, Lainarck.
Columnitis, 0. Schmidt.

3.
4.

Demus II.

Xenospongia, Gray (?).
Magog, n. gen. (?).

SPIRASPINTHARA.

Spintharophora in which the microsciere is some form of spiraster.

Family I.
The

ScoLoPID.

ectosome is a thin fibrous

cortex, containing oxeas and microxeas closely
and radially arranged.
The megascieres are oxeas, mostly collected in fibres,
radially
The
microsciere
when
is
an
arranged.
present
amphiaster.
Genera.
1. Scolopes, n. gen.,
type-Scolopes moseleyi, n. sp.
2. Stylocordyla, Wyville Thomson.

Family II.

SUBERITIDA (0. Schmidt).

The ectosome is a more or less

distinctly differentiated cortex, with a skeleton of
Microscieres are usually absent (except
microstyles radially arranged, palisade fashion.
microstyles); in two species-Suberites jicus (Bowerbank) and Suberites virgultosa
The
(Bowerbarik),1 which are possibly identical, a centrotylote microstrongyle occurs.
megascleres are tylostyles.
Genera.
1.

Suberites (Nardo), Ridley and
Dendy, loc. cit., p. 197.
2. Polymastia (Bowerbank),
Ridley and Dendy, loc. cit., p. 210.
3. Proteleia, Ridley and
Dendy, boo. cit., p. 214.
4.

5.
6.
7.

Trichostemma, Sars, Ridley and. Dendy, boo. cit., p. 216.
Tentorium, Vosmaer, Ridley and Dendy, loc. cit.,
p. 221.
Quasillina (Norman), Ridley and Dendy, boo. cit., p. 225.
Cliona (Grant), Ridley and Dendy, boo. cit.,
p. 227.

'Bowerbank, Mon. Brit. Spong., vol. iii. pie. xxxv., =vi.
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Family III. S P I R A S T R E L L I DE, Ridley and Dendy.
Spirastrellida3, Ridley and Dendy. loc. cit., p. 229.
The megascieres are rhabdi or styles, the microscieres are spirasters or discasters.
The microscieres form a dense dermal layer.
Genera.
Spirastrella (0. Schmidt), Ridley and Dendy, loc. cit., p. 229.
Latrunculia, Bocage, Ridlley and Dendy, loc. cit., p. 233.
Podospongia, Bocage, Journ. Sci. Math. Phys. et nat. Lisbonne, p. 159, p1. x.
fig. 1, 1869.

THE RELATIONS OF THE SPINTHAROPHORA TO THE TETRACTINELLIDA.
That the Spintharophora are nearly related to the Tetractinellida I do not doubt,
but am inclined to think that the connection is not as Vosmaer imagines with the
If we compare the
higher Tetractineffida, but with the lowest, such as Placinida3.
lowest form of the Spintharophora (Astropep7us) with the lowest of the Tetractineffid
(Placina), we cannot fail to perceive a close resemblance, but if for Placina we

substitute the very nearly related Placortis simplex the similarity becomes surprising.
With the same general kind of canal- and chamber-system, the prevailing spicules of
Placortis are diactinose asters, or microxeas, 01 mm. in length in Placortis and. from
02 to O4 mm. in Astropeplus; the chief difference between the two forms lies in the
replacement of the triactinose asters of Placortis by smaller polyactinose asters in

Astropeplus, and the importance of this difference, though it is not great, is further
lessened by the fact that the actines of the aster in Astropeplus are inconstant in
The passage from Placortis to
number and are frequently reduced to three.
cannot help thinking that Astropeplus has been
Astropeplus is so easy that one
derived from some Placinid form by a variation in the number of actines of the
aster, and a slight modification of the microxea, which is seldom of a quite regular
form in the Placinid.

The microxeas of Astropeplus may readily pass into megoxeas,
and, given these two forms, asters and oxeas, the different spicules of the Spintharophora
In Epallctx, which probably lies ne&r the root of the
can readily be derived.
..Axineffid, we find asters similar to those of Astropeplus, and oxeas, which in

accordance with the mode of growth of the sponge have acquired greatly increased
The tendency to pass into strongyles or
size both in length and breadth.
strongyloxeas is manifested by these spicules, and the strongyloxeas and styles of
the more

differentiated

Axineffid

are

thus

foreshadowed.

The

canal-system

and
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chamber-system of Epallax is scarcely further advanced than that of Astropeplus, and
it is of great interest to find that the same is true of P/ictcellia as described by Mr.
The Axineffid
are also nearly
Dendy (Ridiley and Dendy, loc. cit., p1. xlix. fig. 3).

related to the Tetractinellida, and the occurrence of microcalthrops described by Carter
2
in Microciona quaclriradiata 1 and in Dictyocylincirus vickersii becomes intelligible
as a case of survival.
The spheraster of Dictyocybinclrus stuposus, Bowerbank, and

the aster with dichocladal actines of Dictyocylinclrusfasicularis, Bowerbank, are readily
derived from the simple asters of Epallax, so too are the small styles which occur in
conjunction with the larger rhabdi of so many Axinellida, though the passage of these
can perhaps be more exactly traced through the microcalthrops of Tricentrium; I have
described this spicule as presenting various forms of di-, tn-, and tetractinose forms in
Tricentrium muricaturn, Ehlers,3 and Carter has described a whole series of species in
which the selection of one or other of these forms has taken place; thus in Tricentrium

(Dictyocylindrus) vickersii (Carter), we have asters with from three to five actines
present and serving as "echinating" spicules, in Tricentrium (Ilticrociona) quin
queradiata (Carter), pentactinose asters are present, in Tricentriurn (Microciona)

quadriracliata (Carter), tetractinose forms (microcalthrops), in Tricentriurn muricatum,
Elders, chiefly triactinose forms, in Tricentrium.
(Microciona) curvispiculifera (Carter),
diactinose forms, and in Microciona
(?) bulboretorta, Carter, we reach the style;

the smaller "echinating" styles of the Axinellida3 are traceable
ultimately to calthrops
or asters, and so far afford a
justification to Vosmaer's view, by which Tricentriurn is
assigned to the Tetractineffida, but when the whole assemblage of characters is taken
into account this view becomes untenable, for the
genus Tricentrium is evidently an
Axineilid and cannot be removed to the Tetractineflida without
taking the Axineffid
with
it.
along
The Doryplericke are
readily understood as resulting, so far as the spicules are
concerned, from an overgrowth of the oxeas and asters of
Astropeplus.
The Tethyid
must be traced backwards towards a Placinid ancestor in order to

explain the radiate arrangement of the skeleton, which evidently depends on their mode
of growth.
If in the case of Epallax we
regard the vasiform sponge as resulting from
the widening of the oscule of the
original Rhagon, and a subsequent outward and up
ward growth of its
margin, we shall perceive how the arrangement of spicules which it
presents may be brought about, for we have two chief directions of growth,-one from
the base along the sides of the
cup or radial, this will lead to the over-development of
such spicules as happen to be directed
along radial lines; the other at right angles to
this in the direction of the axes of the chief folds or
evaginations of the gastral wall,
Ann. and kag. Nat. His&, ser. 5, voL vi. p. 42, p1. iv. fig. 4, 1880.
2 Op. Cit., vol. iii.
p. 285, p1. xxvi. figs. 1-4, 1879.
Ann. and Mag. Nat. Hist., ser. 5, voL iii. p. 19, p1. vi., 1879.
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and this will lead to the overgrowth of those spicules which have become the "hispi
the growth has been of a different
dating" spicules of the sponge; in the Tethyid

character: the original Rhagon has increased from the centre radially, and in accordance
the megascleres lie with their long axis in the same direction.
Both arrangements
are readily derivable from that which occurs in the simpler Tetillid, and is repre
sented diagrammatically in Fig. 4, A.
In this case the spicules are arranged both
concentrically and radially; let the thin-wailed vasiforin Epallax arise from this in the

manner described above, and the concentrically arranged spicules will become the chief
or axial spicules of the skeleton, as in Fig. 4, B; if, on the other hand, the walls increase
in thickness, as in Tetliya and Craniella, then the radial
spicules as in Fig. 4, C, form
the main and indeed only megascleral skeleton.
In the Tetillid
we can trace the

VS

Fia. 4.-A, Primitive arrangement of spicules met with in Tetilla. B, arrangement in Epallax.
Craniella; k, concentrically, r, radially arranged spicules.

C, TeL4ya and

transition from the stage shown by A to that of c in Fig. 4, but in the Tethyid
the
earlier stages are lost or remain to be discovered, and only the final term is known
to us.

In the Scolopid we meet with the palisade arrangement of the cortical oxeas that
is already foreshadowed in Placinastrella, the only Tetractineffid sponge in which it is

so well expressed, though something similar is presented by the cortical oxeas of some
of the Geodiid; this arrangement persists throughout the Suberitid, which probably
originally branched off from some point near the root of the Scolopid.

THE VOYAGE OF H.M.S. CHALLENGER.

.422

DESCRIPTION

OF SPECIES.

Order MONAXONIDA.
Suborder III.

SPINTHAROPHORA.

Monaxonida in which the microsciere when present is some form of aster, never a
sigmaspire, sigma, nor chela.
Group 1. HOMOSCLERA.
microscieres.
Spintharophora in which the spicules are of the same order, i.e., all

Family 1. ASTROPEPLID.
Homosciera in which the microscieres are microxeas and asters.
arranged tangentially to the epithelial surfaces forming a felt.
eurypylous, the ectosome is not a cortex.

The only genus.

The microxeas are

The chamber-system is

Genus 1. Astropeplus, n. gen.

Astropeplus puicher, ii. sp. (P1. X. figs. 14, 30).
Sponge (P1. X. fig. 14, c). -A thin, incrusting plate, scarcely 1 mm. in thickness;
surface smooth, even.
Pores 0,02 to 0025 mm. in diameter, generally distributed,
Oscules also small, about 04 mm. in
leading into extensive subdermal chambers.
diameter, irregularly distributed.

thin, densely crowded with asters and
tangentially arranged microxeas; choanosome with scanty collenchymatous mesoderm
and eurypylous flagellated chambers.
Ectosome

1. Microxea, fusiform, slightly curved, varying in size,
Spicules.-I. Microscleres.
on an average 0226 by 000G5 mm., but when directed
obliquely from the base towards
the surface frequently larger, 0187 by 0013 mm.

2. Aster (P1. X. fig. 30), very variable, centrum absent, actines comical, straight,
usually strongylate, sometimes oxeate, usually from two to six in number, frequently
four, and then producing a
microcalthropa, each actine then 05019 mm. in length.
Sometimes, especially in the ectosome, the actines are more numerous and the aster
smaller, the total diameter
frequently not exceeding 00118 mm.
Habitat.-.St. lago, Porto Praya;
incrusting Sphinctrefla cribrifera and Caltl&ropella
simplex.
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Remarks.--This sponge closely resembles Placortis simplex, F. E. Schuize, from
which it differs by the larger size of the microxea and the smaller size and greater

If we suppose the triod of Placortis to develop
fresh actines, becoming smaller in the process, and the microxea to lengthen and to acquire
a more constant and regular fusiform outline, we shall arrive directly at Astropeplus.
number of the actines of the aster.

The spicules of the calthropella simplex on which the sponge is seated, occur
mixed along with those proper to it, so that mingled with the asters in the ectosome
This furnishes
of Astropeplus we find the characteristic spheraster of the Calt/iropella..
another indication of the extrusion of spicules from a sponge during life.
Group II. HETEROSOLERA.
Spintharophora in which megascieres are always present, and sometimes microscieres
in addition.
Demus I.

CENTROSPINTHARA.

Heterosciera in which the microsciere when present is a euaster.
Family 1. A Xl NELLI WE (0. Schmidt).
Centrospinthara in which the ectosome is not a cortex, the mesoderm of the choanc,
some is collenchymatous, the chamber-system is eurypylous. The skeleton consists of axial
The megascleres are styles
fibres, and radial fibres proceeding from them to the surface.

and rhabdi, which may be isoactinate or anisoactinate, or both.
The microsclere when
present is a spheraster or strongylaster or oxyaster, and in one genus, Tricentrium, some
times a microcalthrops.
Genus 10. Epallax.
The choanosome is a regularly folded plate, the sinuses of the folds on one face are the
main excurrent canals, on the other face the main incurrent canals.
The spicules are large
oxeas and asters, the former partly arranged in longitudinal fibres cemented by spongin.
Epallax callocyathus, n. sp. (P1. X. figs. 1-12).
Sponge (P1. X. fig. 1).-Vasiform, expanding towards the margin, above which it is
rounded and gently undulating, produced into a short, slender, strong stalk below, by
which it is attached.

Oscules small, opening into the interior of the cup in radiating linear
series, those of adjacent rows irregularly alternating with each other.
Pores in cribriform
areas lying over the incurrent canals, which interdigitate with the excurrent canals, both
crossing the walls of the sponge transversely in linear, longitudinal rows.
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Both inner and outer surface rendered thinly hispid by slender projecting oxeate
spicules, which extend further from the surface in the lower and interior part of the vase
than elsewhere.

Ectosome, thin, collenchymatous.
Ohoanosome, mesoderm a collenchyma, flagellated
chambers eurypylous, about OO275 to OO395 mm. in diameter, often oval in section,
then, 0O434 by OO353 mm. in diameter.
1. Axial oxea (P1. X. fig. 3), stout, fusiform,
Spicules.-I. Megascieres.
obtusely
or
curved;
3034
mm.
OO774
pointed, straight
by
2. Rispiclating oxea (P1. X. fig. 2),
0,0387 mm.

slender, cylindrical, sharply pointed, 3927
by

If. Microscleres.

3. Aster, with few actines (P1. X. fig. 6), centrum absent, actines
variable in number, most frequently four, then usually of calthrops form, sometimes less,

three or two, then producing a centrotylote microxea, or only one; sometimes more, as
The inclination of the actines is also variable, sometimes a tetrac
many as five or six.
tinose form is not a microcalthrops but a staurus, and a triactitiose form may resemble a
staurus with one actine suppressed.
The variations in the form of this spicule are similar
to those of the corresponding spicule in Thenea.
The actines are conical, strongylate, and
slightly roughened towards the ends; they measure 0,0276 by 0004 mm.
4. Asters,

with several

actines.

These differ

from

the preceding in presenting
slightly smaller dimensions and somewhat more numerous actines, usually six to eight in
number.
Length of a single actine, 0008 mm.
Colour.-White, of a faint greyish tinge.
Habitat.-Station 192, September 26, 1.874;

E.; depth, 140 fathoms; bottom, blue mud.

lat. 50 49' 15" S., long. 1320 14' 15"
Trawled.

Remarks.-Only a single specimen. of this elegant vase-shaped sponge was trawled.
It measures 73 by 51 mm. across the brim; its total
height is 46 mm.; the thickness of

the wall about 3 mm.; the rigid stem is 12 mm.
high and 6 mm. thick.
The interdigitating excurrent and incurrent canals cross the wall
transversely, so that
in transverse section the choanosome
appears more or less regularly folded (P1. X. fig. 10).
Branches looking like minor folds proceed from both sets of canals, which subdivide till
only a single layer of flagellated chambers intervenes between their ultimate ramifications.

The ectosome, averaging about 0.318 mm. in thickness, is a
collenchymatous layer
coated by epithelium, which on the incurrent face is subdivided into an outer
layer which
is perforated by the
pores, and which forms the roof to widely extending subdermal
cavities; and an inner
layer which forms the outer ends of the choanosomal folds, and
from which it arises
by the suppression, where it occurs, of flagellated chambers below.
Immediately over the wide apertures of the incurrent canals the poriferous roof alone is
found.

The outer ectosomal. layer of the poriferous face is of variable thickness, about
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01 mm. on an average; over the entrance to the incurrent tubes it is perforated by a
single wide oval aperture, over the inner end of which an exceedingly thin cribriform
membrane extends-the poriferous roof.
The endosome or hypophare of the excurrent face is similar to the ectosome, except
that no poriferous roof extends over the openings of the excurrent canals; at the same

time these canals do not each open by a single aperture, but by several perforations which
traverse the endosome immediately over them.
The excurrent canals expand towards

their termination, so as to produce cavities within the endosome corresponding with the
subdermal cavities of the incurrent face.

The ectosome is densely crowded with calthrops-like asters, and faced with a dense
Both kinds of spicules are richly dispersed through the
layer of smaller asters.
choanosome, the smaller asters chiefly occurring below the epithelial surfaces, and the

calthrops between the flagellated chambers, to which they form a spicular framework
(P1. X. fig. 11).
Running through the middle of the sponge-wall, and destroying the regular disposition
of the canals where they occur, are longitudinal bundles of the stout oxeas, which are

irregularly coated with spongin; the spougin appears to be most developed where the
spicules lie in closest contact; in one instance the remains of sponginoblasts were ob
served coating the spongin.
The mesoderm consists of collenchyma, which for the most part is present as a very
thin layer, owing to the abundant development of the flagellated chambers; in places,
It contains not only the usual collencytes, but
however, it acquires a greater thickness.

granular cells like those described in Pacillastra schulzii (p. 81, P1. IX. fig. 25), here how
ever not so numerous. They are about OO2 mm. in diameter, the large oval nucleus
measures 0016 by 00118 mm. in diameter, and the spherical nucleolus is OOO3 mm. in

diameter.

The axial oxea is subject to considerable modification of form, it frequently terminates
becomes tylote at one
prematurely in rounded ends, and sometimes, though rarely,
extremity.
Occasionally it passes into a globular form, and globules thus formed by the
reduction of the oxea sometimes occur united several together into a single mass (P1. X.
figs. 7-9).
Family 11. DORYPLERID.
Centrospinthara in which the ectosome is not a cortex, and the choanosome is not
The megascieres are oxeas arranged
regularly folded; the mesoderm is collenchymatous.
The microsclere is a large oxyaster.
without order.
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Genus Dorypleres, n. gen.
As this is the only genus I refrain from giving a diagnosis.
Dorzpleres clenclyi, n. sp. (P1. XLII. figs. 12-19).
Sponge (P1. XLII. fig. 12).-An irregular hollow cylinder, with walls of unequal
thickness, open at both ends.
Surface hispid in places, especially near the base, else
where covered by a smooth shining membrane, marked by deep branching grooves,

Oscules small,
arranged in stellate groups.
Pores small, singly distributed.
grooves.

situated

in the

1. Somal oxea (P1. XLII.
Spicules.-I. Megascieres.
straight or curved, oxeate or tornote, 206 by 0O97 mm.

floor

fig.

of the superficial

13), fusiform,

thick,

2. Ectosomal (hispidating) strongyloxea, cylindrical, 1-12 by 0013 mm.
II. Microscleres.
3. Somal spheraster (P1. XLII. figs. 14-17), centrum somewhat

small,

about 0,015

mm.

in

diameter; actines conical, oxeate, about ten in number,

sometimes more numerous, sometimes reduced to two, total diameter 01 mm.
4. Ectosomal spheraster, centrum, though
absolutely smaller, relatively larger than
in the preceding spicule, 00 118 mm. in diameter; actines conical, oxeate, about
eighteen
to twenty in number, total diameter 004 mm.

Colour.-Greyish-white.
Habitat.-Station 192, September 26, 1874; lat. 50 49' 15" S.,
long. 132° 14' 15" E.;
Trawled.
depth, 140 fathoms; bottom, blue mud.
Remarks.-The single specimen of this sponge, which is complete, measures 45 mm.
in diameter, and 37 mm. in height, the central
cavity is 18 mm. wide, the wall on one
side 20 mm. in thickness, on the other 7 mm.
The somal oxeas are thickly scattered
through the sponge, apparently without any
trace of arrangement; where they cross each other
they are usually bound together by
It is impossible to cut 'thin slices of this
spongin.
sponge, the spicules tearing the
tissue to rags.
From such observations as I was able to make, the choanosomal meso

derm appeared to be collenchymatous, and I conclude that the
flagellated chambers are
The somal spherasters occur
probably eurypylous.
throughout the sponge, but imme
diately beneath the skin they are supplemented by the smaller ectosornal spherasters.
The pores vary from about 0,02 to 0,04 mm. in diameter.
The stdllate systems of
grooves on the surface are remarkably similar to those which occur in the case of several
Lithistid sponges.

Amongst the spicules obtained from the sponge by boiling out with nitric acid are a
few small tylotoxeas
(P1. XLII. figs. 18, 19), which may possibly belong to it, but may
quite as probably be foreign inclusions.
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(Vosmaer).

Centrospinthara in which the ectosome is a well-differentiated cortex, with a distinct
fibrous layer.
The megascleres are rhabdi, radially arranged.
The microscieres are
spherasters.
Genus 1.

Tethya, Lamarck.

Tethyide of more or less spherical form, in which the rhabdus is a strongyloxea.
The chamber-system is diplodal.

Tethya seycliellensis (E. P. Wright) (P1. XLIV. figs. 1-6).
Aleino seychellenszs, E. P. Wright, Trans. Roy. Irish Acad., vol. xxviii. (ScL), p. 13, p1. i., 1881.
Sponge (P1. XLIV. fig. 1).-More or less spherical, attached or free, surface conulose,
conules gemmiferous, varying in form according to position and the presence, state of
Oscules one or more in number; pores in sieves,
development, or absence of gemma.
situated in the depressions between
cavities (P1. XLIV. fig. 4).

the

conules, leading into extensive

intercortical

1. Strongyloxea, fusiform, anisoactinate, esactine strongylSpicules. -I. Megasciere.
ate, ecactine tapering to a narrower termination than the esactine, but rarely exactly
oxeate,

sometimes

tornote,

but

usually strongylate;

1,91

Samboangan), 1 *68 by 0026 mm. (Station 186).
II. Microscleres.
2. Cortical spheraster, centrum

by

0,023

mm.

(Station,

large, actines conical, oxeate,
usually from twenty to twenty-four in number, 0,095 mm. (Station, Samboangan), OO64
mm. (Station 186) in diameter.
3. Somal

actines

chiaster, centrum variable, sometimes

cylindrical, varying
0,0118 mm. in diameter.

in

length,

diameter,

absent, sometimes well marked;

and

number,

terminally

tylote;

4. Choanosomal aster, very variable, actines slender, straight or curved, conical, oxeate,
irregularly spined, or cladose, dichotomising irregularly, once or oftener; the length of a
single actine 00276 mm.; centrum small or absent.
Colour.-Greyish-white in spirits; on upper surface light ruddy-brown (E. P. W.).
Habitat.-Station 186, Flinders Passage, September 18, 1874; lat. 10° 30' S.,
Dredged.
long. 142° 18' E.; depth, 8 fathoms; bottom, coral mud.
Samboangan.
South-east of Mahé, Seychelles Islands, inner margin of a coral reef; August 1867
(E. P. W.).
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Remarks.-The faithful description and illustrations given by Perceval Wright of
Two fine specimens, both in an
this sponge render its identification an easy task.
excellent state of preservation, are in the Challenger collection, a fortunate circumstance,
considering the deplorable loss of the type which was sent to Weimar, never to return.
The tylote chiasters, which are very frequently sexradiate triaxons, are met with
also in Tethya 9naza, Sk., Tethya ingalli, Bwk., and Tethya japonica; the remarkable

cladose asters of the choanosome are more characteristic; but similar spieules occur in
A similar
Tethya ingalli, Bwk., which is distinguished by its completely fibrous cortex.

representative spicule occurs in Tethya maza, but is distinguished by the form of the
In Tethya. japonica
actines, which are cylindrical, shorter, and generally roughened.
The alliance of
cladose asters are absent, and as far as I can make out unrepresented.

Tethya maza, Tethya seychellensis, Tethya japonica, and Tethya ingalli is unquestionably
very close, and as regards the first three, I am inclined to regard them as varietal modi
fications of a single species.
The specimen of Tethya seychellensis from Samboangan has a very different external
appearance to that from Station 186, a difference which depends on a difference in the
The specimen from the latter
station is 31 mm. by 26 mm. in length and breadth by 24 mm. in height; it is attached
by a broad base, and presents a single oscule situated at the summit. The oseule is
widely open, about 6 mm. in diameter, and surrounded by a membranous margin; it
size and form of the conules and condition of the oscule.

The
leads into a cloaca which receives some five or six somewhat large excurrent canals.
texture is loose.
Most of the conules are very small, under 1 mm. in diameter, and they
present a very interesting series of variations, which may serve to explain the differences

of appearance presented by different specimens of Tethya lyn curium, differences so great
Here these differences are united
that they seem at first sight of specific importance.
In the simplest case the conules
in perfect gradation in one and the same individual
are small and conical, and marked by lateral rounded ridges which radiate from the

summit, and pass continuously into similar ridges proceeding from adjacent conules, thus
forming a network with polygonal, frequently triangular meshes (P1. XLIV. fig. 7).
The appear
Within these meshes the surface is depressed and occupied by a pore-sieve.
ance thus produced is somewhat similar to, but not quite identical with, that so well
of Aphysilla aerophoba, N.'
represented by Schuize in his account
In the next stage the ridges about the sides of each conule have increased in breadth,

As this change commences from the conule and
and present a flattened upper surface.
extends outwards, so the middle part of the ridges remains for some time unaffected and
contrasts by its smooth rounded upper surface with the flat scar-like summit of the region
nearer the connie; in other words, each conule is now surrounded with its own system of
flattened ridges, but these remain connected with those of adjacent conules by a bridge of
Zeitschr.f. wiu. ZooL, Bd. xxx. p1. xxii. 0g3. 4-6.
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The broadening of the flattened ridges continues till each conule
unchanged character.
with its ridges becomes a wide polygonal plate, with denticulated or crenate margins, and
The extension of
the interconular spaces are reduced to narrow crevices between them.
the conule in this fashion may proceed till the lobes of the marginal crenations fuse with
those of adjacent couular plates, reducing the intervening crevices to a linear series of
With the final extension of the connie the scar-like appearance of the
minute canals.
surface vanishes.
These changes in the characters of the conules are related partly to the gemmation
Near the oscule, and I may add near
of the sponge, partly to the position of the oscule.

the base of the sponge, the conules are usually of the plate-like form, possibly because
in these regions there is a minimum of instrearning water, owing to fewer flagellated
chambers occurring in their vicinity.
Large pore-sieves are not required in these posi
The connection with gem
tions, and the conules enlarge for support and protection.
mation is as follows:-The buds are first protruded at the ends of the conules, upon
whièh they are at first sessile, but subsequently extended on the end of a stalk; they
then drop off and leave a flat scar behind, from the middle of which is sometimes pro
The extension of the scar over the radiating ridges of the
duced a short spicular style.
conule may be due to the base of the stalk being carried away by the bud, and such is,

I think, the case in many instances; in others it would appear due to the appearance of
fresh buds from the sides of the conule after the first have been formed and liberated.
Several buds, mostly measuring about P5 by O9 mm. in length and breadth, are still
Some of these were
adherent to many of the conules near the base of the sponge.

examined in serial sections, but in none was a trace of a flagellated chamber found. They
are solid throughout, and present no other structure than is to be found in the outer

In form they are generally ova], but produced at the distal end into
layer of the cortex.
Beneath an
tent-like projections, into which the strongyloxeas of the interior project.
a chiaster like
investing epithelial layer follows a single layer of cells, each containing
that of the adult sponge; this is succeeded by a tissue composed in varying proportions
Near the exterior the granule-cells
of oval granule-cells and fusiform fibrillated cells.

predominate, almost to the exclusion of the fibrillated cells; in the interior the fibrillated
cells, the granule-cells there occurring only sparingly scattered through the fibrous
The granule-cells are about 0012 to OO158 mm. in breadth by OO198 mm. in
tissue.
length; they consist of spherical, deeply staining, homogeneous granules, about 00025 mm.
in diameter. Spherasters are absent, and the strongyloxeas present no evidence of a
trhene derivation.

The specimen from Samboangan is free, with a rounded base, 31 to 28 mm. in
diameter by 31 mm. in height; the summit is raised into a rounded conical eminence,
formed of closely apposed lozenge-shaped conular plates, which conceal the oscule
(P1. XLIV. figs. 1, 3).

The texture is much firmer than that of the preceding specimen.
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The conules are larger, polygonal, and plate-like; a central style rises from the middle of
some of them-the remains of a bud stalk (P1. XLIV. fig. 2).
The corners of the conular
plates are either confluent with those of adjacent plates, or united by short united
rounded ridges; the pore-sieves lie in the deep depressions between the conules.
Only
one bud remains attached, and that is situated on the side of the oscular eminence.
It measures 6 mm. in length and 4 mm. in diameter, and is supported
by a stalk 5 mm.
long, which appears to be continued through it, projecting for 4 or 5 mm. distally beyond
it.

Its surface is smooth, and a section shows the presence of a thick fibrous cortex,
There is no
apparently not differentiated into two layers, but containing spherasters.
sign of an oscule.

From the scarred surface of the conules and comparatively large size of the
only bud
remaining attached, it would appear that some time had elapsed since the sponge pro
duced its last crop of buds; it is therefore with interest that we find the choanosome
abundantly crowded with ova, which occur throughout it in all regions alike (P1. XLIV.
Each ovum lies in a cavity of the choanosome,
figs. 4-6).
corresponding in shape with
itself, but of much greater dimensions, a difference no doubt due to the contraction which

occurred on placing the sponge in spirits.
The wall of the cavity is lined with epi
thelium, and between this and the ovum occurs a finely granular film, sometimes adherent
to the ovum, sometimes to the wall, or sometimes partly to both; this appears to be a
The ovum is oval, about 0075
coagulated albuminous substance (P1. XLIV. fig. 6, aib).
by 0063 mm. in length and breadth, with a well-defined dandy stained outer wall
(vitelline membrane?); finely and evenly granular contents, and an excentrically placed,

deeply staining, round nucleus, 00075 mm. in diameter.
0,095 by O138mm. in length and breadth.

The including cavity measures

The general anatomy of both specimens is similar, the intercortical cavities are well
developed; and in the characters of the choanosome and canal-system there is no diver
gence from the structure of the typical species, Tethya lyneurium.
Tethyajctponica, n. sp. (P1. XLIV. figs. 7-14).
Sponge (P1. XLIV. figs. 7, 8).-Spherical, attached, conules rounded, gemmiferous.
Pores in sieves leading into extensive intercortical cavities (P1. XLIV. fig. 11).
Oscule
not visible.
Cortex differentiated into an outer and inner layer.

1. Strongyloxea, of the usual form, 1.51 by 0026 mm.
Spicule.s.-l. Megasciere.
II. Microseleres.
2. Cortical spheraster, actines oxeate, simple, numerous; centrum
0,035 mm. in diameter; total diameter of spheraster 0067 mm.

3. Somal and choanosomal chiaster, similar, aetines cylindrical, tylote; O'01 18 mm. in
diameter.
Colour.-Greyish-white.
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Habitat.-Station

208, off

Manila,

January 17, 1875;
123° 31' E.; depth, 18 fathoms; bottom, blue mud.
Trawled.
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11°

37'

N.,

long.

Remarks.-There are two specimens of this sponge, one nearly 20 mm. in diameter,
and the other 13 mm.
The larger specimen (P1. XLIV. fig. 7) is gemmiferous.
Tethya ingalli, Bowerbank (P1. XLIV. figs. 15, 16).
Tethea ingalli, l3oworbank, Proc. Zool. Soc. Lond., p. 119, pl. v. figs. 11-17, 1872.
cU/toni, Bowerbank, op. cit., p. 16, p1. iii. figs. 14-18, 1873.
robusta, Bowerbank, op. cit., p. 10, pl. ii. figs. 12-17,1873.
Teth.ya clzftoni, Ridiley, "Alert," p. 624, 1885.
7
Career, Ann. and Mag. Nat. Hist., ear. 5, vol. xvii. p. 122, 1886.
,,
,,
Sponge (P1. XLIV. fig. 15).-More or less spherical, attached, surface smooth,
without conules, but raised into low rounded bosses.
Cortex (P1. XLIV. fig. 16) thick,
not differentiated into an outer and inner layer, fibrous throughout.
Pores simple, singly

distributed, chiefly over the depressions between the mammillation of the surface, leading
each into a long narrow canal of uniform diameter, which completely traverses the cortex.
Intercortical cavities absent.

exceeding 05 mm. in diameter.

Oscules similar to the pores, but sometimes larger, not

1. Strongyloxea, as in the genus,
Spicules.-I. Megascieres.
length by 0026 to 0032 mm. in diameter.
II. Microscieres.

in diameter.

2.

1 *6 to

iT mm.

in

Cortical spheraster, as in the genus, from 0065 to 0,085 mm.

3. Somal chiaster, as in Tethya seychellensis, E. P. W., from 00118 to 00157 mm. in
diameter.
Chocinosomal oxyaster, centrum absent, actines slender, straight or curved, usually
few in number, frequently six, arranged along three rectangular axes; erectly spined;
rarely dichotomising; spines few, varying in number and length, irregularly distri
4.

buted; total diameter of the spicule, 0035 to 0043 mm.
Colour.-Orange-red when living, pinkish-grey in spirits.

Habitat.-Station 162, off East Moneceur Island, April 2, 1874; lat. 39° 10' 30" S.;
long. 146° 37' 0" E.; depth, 38 fathoms; bottom, sand and shells.
Dredged.
Port Jackson; depth, 6 to 15 fathoms.
Distribution.-Fremantle, Australia (Tethea ingalli, Bowerbank, &c.; Tethea clftoni,
Bowerbank, be. cit.); Australia (Tethea robusta, Bowerbank, loc. cit.); Port Philip
Heads, Australia (Donatia (Tethec) cliftoni, Bowerbank, Carter, Ann. and Mag. Nat. Hist.,
aer. 5, vol. xviii. p. 463, 1886); Seychelles, depth, 12 fathoms (Ridley, be. cit.).

Remark-J have examined types of Tethya clfloni and Tethya ingalli, and find
no specific difference between them.
The character on which Bowerbank relied for their
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within the
separation was a supposed difference in the distribution of the spherasters
cortex; this does not exist.
It would appear possible that the sponge described by Ridley from the Seychelles as
Tethya cliftoni, Bowerbank, may really be Tethya seychellenis, E. P. W.; while again it is
The chief
possible, though not highly probable, that these two species may be identical.
character on which the distinction of Teth.ya ingc&lli rests is the absence of any marked
Associated
differentiation in the tissue of the cortex, which is wholly fibrous throughout.
with this is the absence of intercortical cavities.

Two specimens were obtained by the Challenger, the larger is 45 mm. in diameter,
and even in spirits retains a reddish tint.
The
The smaller is only 9 mm. in diameter.
cortex is a solid fibrous felt throughout, and in the larger specimen it measures a little
over 3 mm. in thickness.

Spherasters are not generally distributed through it, but form
a layer beneath the surface, 0.95 mm. thick; they extend, together with chiasters, along
the course of the radial cortical canals, and are thickly crowded through the choano
some for some distance beneath the cortex.

Demus II. SPIRASPINTHARA.
Spin tharophora in which the characteristic microsciere is some form of spiraster.

Family I.
The ectosome

SCOLoPIDA.

is a thin fibrous

cortex, containing oxeas and microxeas radially
The megascleres are oxeas mostly collected into fibres,
arranged, palisade fashion.
The microselere when present is an amphiaster.
The canal-system
radially arranged.
is probably eurypylous.
Genus 1. Scolopes.'
in which an amphiaster is present, the sponge is not provided with a stalk,
Scolopid
and is not of symmetrical form.
Scolopes moseleyi, 11. sp. (P1. XLIII. figs. 1-9).
Sponge (P1. XLIII. fig. 1).-Large, massive, surface even, uniformly piose; oscules
and pores (1).
Cortex densely spiculous.
Spicules.-I. Megascieres.

1. Oxea of the spicular fibres (P1. XLIII. fig. 2), fusiform,

øcAo, of, a palisade, stockade. The singular, cxoo4i, has been used with various modifications for more then
one genus already, but not, so far as I am aware, the plural.
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2. Oxea of
straight or somewhat curved, stout, abruptly pointed, 2q25 by 006 mm.
the cortex (P1. XLIII. fig. 3), cylindrical to fusiform, straight or curved, abruptly
3. Microxea of the cortex and choanosome (P1. XLIII.
pointed, 0,556 by 0013 mm.
fig. 4), cylindrical, straight, abrujtly pointed, 0125 by O004 mm.
11. Microsciere.
4. Aniphiaster (P1. XLIII. figs. 5-7), axis short, cylindrical;
actines in terminal whorls, none in continuation of the direction of the axis; 0 *007 by
0003 mm.

Colour.-Greyish-white.
Habitat. -Bahia.
Remarks.-Tlie single specimen of this sponge is a fragment of a more or less cake
like mass, with one surface flattened, and the opposite irregularly undulating; it mehsures
113 mm. in breadth by 120 mm. in length and 65 mm. in thickness.
The fractured

surface seems to have passed through the middle of the sponge, and reveals the coarse
spicular fibres which radiate somewhat spirally from an excentric node towards the surface,

beyond which the component spicules project for about 04 mm., forming the first line
of defence of the cortex (P1. XLIII. figs. 8, 9); between these are packed the oxeas of
second size (No. 2), they project for about 024 mm., and are more numerous than the

larger oxeas; finally, forming the most superficial and most densely packed layer of
spicules, follow the microxeas (No. 3), which do not project for more than 0,05 mm.
The microxeas are also scattered through the choanosome, and are especially numerous
about the surface of the larger canals, into the lumen of which they project.
The spicules of the cortex are bound together by a fibrous collenchyma.

The amphiasfers are scattered generally throughout the sponge. They sometimes
present an accessory whorl of actines around the middle of the axis, and then are
suggestively similar to a "Sceptrella."
related to the Spirastrellid.

The Scolopid

would thus appear to be nearly

It is impossible, such is the impenetrability of the close palisade of cortical spicules,
to obtain tangential sections, and thus one cannot determine the characters of the pores,

neither can satisfactory radial sections be obtained by the paraffin method; nothing but
The
freezing can succeed in a case like this, and I leave this to subsequent observers.
mesoderm of the choanosome appears to be a granular collenchyma, an I the flagellated
chambers are eurypylous.

spicular skeleton reminds one forcibly of that in
Carter's genus Trachya, and that of the cortex is distinctly Suberitic; indeed, were
the oxeas replaced by tylostyles, one would not hesitate to place the sponge with the
The

general

Suberitid.

character

of the
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ACCOUNT OF OTHER KNOWN SPECIES OF SPLNTHAROPHORA NOT IN THE CHALLENGER
COLLECTION.

Demus I. CENTROSPINTHARA.
Family I. AXINELLIDIE.
Genus 11. Herniasterella.
Hemiasterella typus, Carter.
Herniasterella typus, Carter, Ann. and Mag. Nat. list., 8cr. 5, vol. iii. p. 146, p1. xxi. fig. 9,1879.
Sponge.-Oyathiform (bowl-shaped), with thin walls, and deeply dentated irregular
Substance cork-like.
Surface rugosely reticulate
edges; proliferous on the inner side.
on each side, covered with an incrustation of small asters, and hispidated by long
setaceous strongyloxeas.

Pores and oscules not conspicuous.
1. Strongyloxea, curved, 167 by OO278 mm.
Spicules.-I. Megascleres.
II. Microsciere.
2. Uhoanosornal aster, actines variable in number, from four to

eight, oxeate, centrum absent, 0035 mm. in diameter.
smaller, and with more numerous actines.

3. Sornal aster, similar, but

Size, 275 mm. by 100 mm. across the brim, 150 mm. deep, wall 416 mm. thick.
Habitat.- (?).
Remarks.-This appears to closely resemble Epallax callocyathus (see p. 423),
Should subsequent examination prove the two sponges to be congeneric, my name must
be suppressed in favour of Carter's.

Family II. Dolt YPLERID.
Doryplere3 affinis (Carter).
Hemiaslerella affini8, Carter, Ann. and Mag. Nat. Hist., ser. 5, vol. iii. p. 147, p1 xxi. fig. 10,
1879.
Sponge.-Long, narrow, cylindroconic; excavated by a conical cavity extending
Surface
nearly the whole depth of the sponge; proliferous on the outward surface.
rugosely reticulate; covered with an incrustation of small asters, hispidated by long
oxeas.

Pores and oscules not conspicuous.
1. Oxca, fusiform, curved, 1 by 0,0278 mm.
Spicules.-I. Megasclere.
TI. Microecleres.
2. Choanosomal aster, centrum small or absent, actines oxeate,
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3. Sornal aster, smaller, with slenderer

and more numerous actines than the preceding asters.
Colour.-White.
Size, 125 mm. in height; orifice 63 mm., lower end 37 mm. in
diameter.
Habitat.-(?).

Family III. TETHYIDA.
Genus 1.

Tethya, Lamarck.

Tethya lyncurium, Lin. (P1. XLIII. figs. 1548; P1. XLIV. figs. 17-19).
Tetie sferica, &o., Donati, Nat. Mar. deli' Adriat., p.f32, pl. x. fig. 1, 1750.
Alcyonium lyncuriurn, Lin., Syst. Nat., p. 1295, 1767.
Alcyonium aurantium, Pallas, Elench. Zooph., p. 357, 1776.
Tethya lyneurinin, Lamk., Mrn. d. Mus., t. i p. 71,1815; Hist. Anim. sans verL, t. ii. p. 386,
1816.
Alcyonium lyncurium, Lamx., Polyp. fioxibles, p. 343, 1816.
Spongia verrucosa, Montagu, Meni. Worn. Nat. Hist. Soc., vol. ii. p. 117, p1 xiii. figs. 4-6, 1818.
Tethya p1ierica, Flem., Brit. Anim., p. 520, 1828.
Donatia lyncuriun, Nardo, Isis, p. 522, 1833.
Tethya lyncuriurn, Blain., Man. d'Actinologie, p. 544, pl. xci. fig. 3, 1834.
Tethea lyiwurluin, Johnst., Brit. Spong., p. 85, woodcut 12, 1842.
Tethya lyncurium, vars. nodulosa and contorta, and Tethya morum, 0. Sch., Spong. Adriat.
Meeres, pp. 44, 81, 1862.
to
91
Bwk., Mon. Brit. Spong., vol. i. p. 182, p1 xxv. fig. 342, 1864; vol. ii. p.
92, 1866.
Donatia aurantiurn, Gray, Proc. ZooL Soc. Lond., p. 541, 1867.
Tethya lyncurluin, 0. Sch., Spong. Algier, pp. 22, 31, pl. iv. fig. 8, 1868.
Donatia aurantluin, Carter, Ann. and Mag. Nat. Hist., ser. 4, vol. iv. p. 6, p1 ii. fig. 1, 1869.
Tethya lyncurium, 0. Sch., Spong. Atlant. Gebiet., p. 51, 1870.
Tethea norvagica, Bwk., Proc. ZooL Soc. Lond., p. 121, p1. v. figs. 18-25, 1872.
Tethya lyncurium, Bwk., Mon. Brit. Spong., vol. iii. p. 38, p1. xv. figs. 17-22, 1874.
Donatia aurantium, Carter, Ann. and Mag. Nat. HisL, ser. 4, vol. xvi. p. 81 (sep. copy), 1875.
Tethya lyncurium, Dezsö, Archiv f. microsk. Anat., Bd. xvi. p. 626, pIe. xxx.-miii., 1878;
Bd. xviii. p. 151, p1. xii., 1879.
Bwk., Norman, Mon. Brit. Spong., vol. iv. p. 44, 1882.
var. obtu8um, Vosmaer, Niederhind. Archiv 1f. Zool., Suppl.-Bd. i. p. 25,
pl. iv. figs. 123-126, 1882.
Donatia auranti:um, Carter, Ann. and Meg. Nat. Hist., ser. 5, vol. xi. p. 363, 1883.
Carter, Proc. Acad. Nat. Sci. Philad., pp. 202, 209, 1884.
it
it
Tethya lyncurium, Vosmaer, Bijdr. Dierk., vol. xii. p. 10 (esp. copy), 1885.

Surface even or raised into
Sponge.-More or less spherical, attached, sessile.
of the skeletal fibres, piose.
mammillary bosses, which receive the corymbose termination

Pores in sieves
Oscules small, one or more in number-frequently, none are visible.
extensive iritercortical cavities;
extending between the mmnillse leading into more or less
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or single, and-then forming the simple termination of a long narrow canal, which com
Cortex thick, usually differentiated into a collenchymatous
pletely traverses the cortex.
outer and a fibrous inner layer.

1. Strongyloxea, of the same form as in Tethya ingalli
Spicules.-I. Megasciere.
and Tetliya seychellensis, from 1 *6 by OO 193 mm. to 254 by 0,0387 mm.
If. Microscieres.
2. Cortical spiteraster, very variable in form, centrum always
large, actines conical, oxeate; smooth or sparsely spined, or dichotomose; from 0,039
to 0097 mm. in diameter.

3. Somal and c/ioanosonal asters similar; both very variable, a centrum is usually
present, the actines are conical or cylindrical, oxeate, or more usually truncate or
strongylate, from 00118 to 002 mm. in diameter.
Colour.-Dull orange to bright chrome-yellow when alive, greyish-white in spirit.
Habitat.-Mediterranean Sea:-the Adriatic (Quarnero, Zlarin, Lesina, Corfu), coast

of Algiers.
English Channel:-South Devonshire (Plymouth, Budleigh Salterton,
Torquay), Cornwall (Towey Harbour), Sussex (Hastings), Guernsey (Tremaine Bay, 13

fathoms), Brittany (Roscoff, Isle of Douon, lowest spring tides).
Atlantic Ocean:
Ireland (Westport Bay, county Mayo and Connemara), West Florida.
German Ocean:

Arctic
Norway (from Trondjheim to the North Cape; Kors Fjord, 180 fathoms).
Ocean :-Lat. 71° 125' N., long. 20° 30' E., 135 fathoms; lat. 72° 9' N., long.
24° 42' E., 145 fathoms.

Remark.-The general agreement of zoologists to call this sponge Tethya lyn curium.
is opposed by Carter, who advocates the claims of Donatia aurantium.
In the

following short history justification is found for the accepted view.
Partly owing
to the well-marked characters of the sponge, partly to the truthfulness with which
they are portrayed by Donati, there is no mistaking the species which this clear
. . . ."
sighted observer intended in his description commencing "Tetie sferica
These two words, however, do not constitute a name in the Linnean sense, and, as they
are pre-Linnean, may be dismissed..
Linrneus then named the sponge Alcyoniurn
lyncuriurm (1767), and
inalienable.

"lyncurium" as the specific designation is therefore happily

Pallas, however, in his excellent description (1776) unfortunately adopted another,
and the name "aurantiurn" given by him is that advocated by Gray and Carter; I do
not precisely see on what grounds.
The sponge is so readily recognised, even without
microscopical examination, that it must have been perfectly well known to the naturalists
of Linnus's time and to their immediate successors; Lamarek and Lamouroux identify
it and adopt Linnus's name without hesitation.
The discussion is thus n&rowed down to the selection of the generic name.
Lamarck
is author of the genus Tethyc&, or as he sometimes spelt it "Tethea," but under this name
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he included several not very closely connected sponges, and of these, two in particular,
These are
evidently of different generic value, have been made the subject of controversy.
For one of these it became necessary to create
Tethya cranium and Tethya lyncurium.

a new genus; and it is claimed by Gray and Carter that the first to recognise this was
Nardo, who in 1833 proposed the genus Donatia to receive Tethya lyncurium; and if
the genus Donatia were so contrived as to cut Tethya lyncurium adrift from Tethya
cranium, the contention would of course be successful.
Neither Nardo's definition,
however, nor the species which he enumerates in illustration, bear out this supposition,
The definition runs as follows:-" Donatia, aggregata tuberosa, rigida, tenacia, fire
pumicosa in sicco, sarcoidea ponderosa in vivo, superficie varia, spe porosa, fulci?nenta
acuteijormia conspzcua, ngicta, simplicia vet potycuspwictta quanctoque granulosa in
aggregatorum supeijicie, dispositione varia, pulpa3 animalis ope coalita.
Species:
Donatict lyncurium N., cycloniurn N.;
N.
obvolvens
N.
;
; longaculea
cu,pidaria
N.," &c.

There is nothing in this piece of latinity exclusive of Tethya cranium, and as to the
other species, all that we know of "cydonium" points to its Geocline character.
Donatia

may be regarded as a mere synonym of Tethya; nor could we expect much better when
we call to mind that Nardo divided all sponges into three orders, including between them

Had Nardo not found a friendly
altogether not more than twelve or fourteen genera.
exponent in Schmidt, his generic names would probably have all long ago been forgotten.
The exclusion of Tethyct cranium we owe to 0. Schmidt (1862); the revised defini

tion of the genus for which he retained the name Tethya is as follows :-Tethya, Lamarck;
corticata giobos
vel subglobosa3, cute crcrssa, fibrillis distincte contexta et corpuscula
stellata continuente obductEe.

Spicula si?npliciafasciculata e centro vel e nucleo sub

centrali racliantia usque ad supcficiem.
By this definition and the citation of Tcthya lyncurium as an instance, Schmidt has
stamped the name Tethya upon Tethyct lyncuriuin indelibly, and thus the "orange of
the sea," as Lamouroux called it, will now always be known as Tethya lyncurium, Linn.
For Tethya cranium, Schmidt proposed the new name Craniella cranium.
An attempt

to reverse this nomenclature was made five years later by Gray, who retained the name
Tethya for Tethya cranium, and coined a fresh designation, Donatia aurantium, for
The proposal was made too late, and would lead to much incon
Tethya lyncuriuin.
venience; had it been suggested before Schmidt's restricted definition of Tethya was
published, the name Donatia would probably have found wider acceptance; now it
naturally meets with no support, always with the important exception of Carter's
ingenious advocacy.
The variations of this, as of most well-known sponges, are so extreme, that it
would need a laborious examination of a large series of specimens to define the limits
of individual and

collective

differences.

0. Schmidt at first (1862) recognised two
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species, Tethya morurn. and Tetliya lyncurium; the latter with two varieties, besides
the type, occurring in the Adriatic.
Subsequently (1868) he suppressed Tet/iya
morurn, regarding it as identical with Tethya lyncurium.
In this I have no doubt he
was right, and the varieties may cifortiori be suppressed too.

The northern form, Tethya norvagica, Bowerbank (Tethya lyncuriurn, var. obtusum,
Vosmaer ?), is distinguished from the Mediterranean by its smaller size.
Bowerbank exam

ined a considerable number of specimens, and states that they vary from 4 to 15 mm. in
diameter; and Dr. Norman's specimens, which I have examined, seldom exceed 5 or 6 mm.

The cortex is comparatively thin, less than 1 mm. in thickness; and in a fragment of
one of Bowerbank's types the spicules measured as follows :-Strongyloxea 1 *6 by
OO193 mm.; cortical spheraster 004 mm. in diameter; somal aster OO12 mm. in
The last named spicule exhibits a curious tendency to pass into a globule,
with a somewhat nodose surface; this results from the reduction of the actines, rather
diameter.

In Dr. Norman's
than the overgrowth of the centrum, though both are concerned.
specimens the cortical spheraster is larger, 0058 mm. in diameter, and is distinguished
The examples from the British seas,
by the tendency of the actines to dichotomise.
though frequently larger than those from Norway, do not seem to be characterised by
Thus a specimen I obtained from Roscoff measured about 25 mm. in
larger spicules.
diameter, and its cortex 4 mm. in thickness, but the spicules are scarcely larger than
those in Dr. Norman's Norwegian specimens.
Thus the strongyloxea measures 1.7 by
OO26 mm., and the cortical spheraster OO58 mm. in diameter.

Bowerbank does not give measurements of the spicules in the British specimens he
examined, but measurements taken from his drawings almost exactly correspond with
those of my Roscoff specimen.
He gives the thickness of the cortex as varying from
2 to 6 mm.

Mediterranean examples are characterised by much larger spicules than the
From a portion of one of 0. Schmidt's types I obtained the
Norwegian and British.
following measurements :-Strongyloxea 254 by 0,0387 mm.; cortical spheraster
The

OO97 mm. in diameter;
therefore,

that three

characterizing the

somal aster 002 mm. in diameter.

varieties

It would appear possible,

may eventually be distinguished,-the type-species,
Mediterranean, a South British variety and a North British and

Norwegian variety.

Tethya bistellata, 0. Schmidt.
Tethya bi8iellata, 0. Schmidt, Spong. Adriat. Meeras, p. 45, pL vii. fig. 1, 1862.
Sponge.-As in Tethya lyncurium.
1. Tylotoxea.
Spicules.-I. Megasciere.
U. Microaclere.

2. Spheraster, partly of the usual form, partly, with the actine8

REPORT ON THE TETRACTINELLIDA.
arranged in two groups, radiating from
diameter.

439

opposite poles; the centrum 0055 mm.

in

Colour.-Red.
Habitat. -South coast of Lesina, two miles from the shore.

Tethya clipboclerma, 0. Schmidt.
Tetliya dipioderma, 0. Schmidt, Spong. Atlant. Gebiet., p. 52, pl. iv. fig. 11, 1870.
Sponge.-As in Tethya lyncuriurn.
]. Strongyboxea, as in Tethyc& lyncuriurn.
Spicules.-I. Megasciere.
II. Microscleres.
2. Spheraster, actines short, 0,03 mm. in diameter.

3. Aster,

actines six to nine in number, often curved, with occasional tubercles, terminally tylote,
0,0085 mm. in diameter.
Habitat. -Antilles.
Reniarks.-The structure of the cortex, which Schmidt seems to think exceptional,
appears to me precisely similar to that of small specimens of Tethya lyncuriuni, such as
occur in the variety Teth.ya lyncuri urn, var. norvagicc&.

Tethya (?) innocen$, N., 0. Schmidt.
This is mentioned by 0. Schmidt (Spong. Atlant. Gebiet., p. 51) as uniting genuine
Suberite tylostyles with asters.

Tethya repen3, 0. Schmidt.
Tdhya repen8, 0. Schmidt, Spong. Atlant. Gebiet., p. 51, 1870.
Sponge.-A long crust, 10 mm. thick in the middle, with numerous flat papillae, into
which spicular bundles enter.

1. Strongyboxea, somewhat strongylate at the ecactinal
Spicules.-I. Megascieres.
end.
2. Strongyle, and 3. Tylotoxea, smaller than the strongyloxea.
II. Microsciere.

actines.

4. Spheraster, like that of Tethya lyncur-iurn,- with dlichotomose

Habitat.-Florida.
Remarks.-Although not mentioned by Schmidt, probably other asters besides the
The sponge may possibly be assignable to the genus Columnitis.
spheraater are present.
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Tetliyct (?) stellata, 0. Schmidt.
cometella Blellata, 0. Schmidt, Spong. Atlant. Gebiet., p. 49, p1. iv. fig. 10, 1870.
Tei/Lya cornete8, 0. Schmidt, Spong. Meerb. Mexico, p. 78, 1880.
a long slender stalk, surface raised into
Sponge.-A spherical body supported by
numerous rounded papillae, so that the whole sponge resembles a stalked mulberry.
1. Strongyle, sometimes fusiform, sometimes cylindrical.
Spicules.-I. Megasclere.
3. Radical spher
2. Sornal spheraster, as in Tethyc lyncuriu?n.
II. Microscieres.
aster, smaller, and distinguished by longer, often tuberculate actines.

Habitat.-Cuba; depth, 317 to 344 fathoms; also lat. 24° 8' N., long. 820 51'W., and
lat. 23° 13' N., long. 89° 16'W.; 84 to 329 fathoms.
Tethya maza, Selenka.
Tethya m=a, Selenka, Zeitschr. f. wiss. Zool., Bd. xxxiii. p. 472, pl. xxviii., 1879.
Sponge.-Spherical, attached; surface conulose,
sieves leading into extensive intercortical cavities.

Pores in
gemmiferous.
Oscule single, situated at the

conules

Cortex differentiated into an outer and inner layer.
1. Strongyloxea, of the usual form in the genus, 1-68 by
Spicules.-I. Megasciere.

summit.

OO32 mm.

2. Cortical spheraster, of the usual form, but characterised by
conical
very variable actines, sometimes conical and oxeate; they are more frequently
and. strongylate, and then usually bear one or more spines, or they may dichotomise.
II. Microscieres.

3. Somal chiaster, as in Tethya seycliellensis, E. P. W., 0-0118 mm. in diameter.
4. Choanosornal chiaster, of excessively variable form; actines usually few, six or

seven in number, slender, cylindrical, roughened rather than distinctly spined; very
rarely dichotomose; centrum usually absent; total diameter 0,0237 mm.
Colour.-Orange-yellow when alive, in spirits greyish-white.
Habitat.-Bay of Rio Janeiro, between tides (Selenka).

Remarks.-Through the kindness of my colleague, Dr. E. P. Wright, I have been
Its distinction from Tetliya seychelable to examine typical specimens of this sponge.
lensis, E. P. W., rests entirely on the difference in form of the choanosomal aster.

Budding, according to Selenka, takes place during the winter season, but not con
tinuously; the buds originate in the cortex, and in such numbers as to almost obliterate
They then glide out along one of the spicular fascicles of the
conules, and remain attached till their development is nearly complete, when they drop

the intercortical cavities.

The oscule and subeortical cavities are not deyeloped till after complete separation
from the parent
off.
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Tet/iya inultfida (Carter).
Donatia multifida, Carter, Ann. and Mag. Nat. Hisb., ser. 5, vol. ix. p. 358, p1. xii. fig. 22, 1882.
Sponge.-Membraniform, lacinulate, expanded, flat or erect, fan- or vase-shaped,
Texture hard, tough.
Surface even, presenting white lines (spicular-fibres)
proliferous.
radiating from the excentric expansions to the circumference, which is fimbriated by

irregular lacinulate processes of variable length, ending in thin expansions, by which they
become adherent, like the tendrils of a scandent plant, to
surrounding hard objects (empty
shells, &c.); terminal expansions of the processes
charged with microscieres.
1. Strougyloxea, straight or slightly curved, with a slight
Spicule.s'.-I. Megasciere.
tendency to pass into a tylotoxea; when fully grown the ecactine is somewhat roundly
pointed, 1q92 by 0035 mm.
II. Microscleres.
2. Spherastcr, 0.044 mm. in diameter.
3. Somal chiccstr, sexradiate, centrum
spherical, actines straight, terminally tylote,
00125 mm. in diameter.
4.
hoanosonial oxyaster, actines three to six in number,
straight or crooked, branched or spined irregularly,
diameter.
Colour.-Pinkish.

centrum absent, 00415 mm. in

Size, 25 mm. in diameter exclusive of the external filaments.

Habitat. -Acapulco, west coast of Mexico; depth, 4 to 9 fathoms.
Remarks.-As I have not seen this sponge I have departed but little from the text
of Carter's description.
The spicules, notwithstanding the difference in the general
appearance of the sponge, are those of a typical Tethya, and call to mind those of Te2hya
seychellensis in particular.

Genus 2.

Columnitis, 0. Schmidt.

Tethyi&e of irregular form, incrusting; the spicular fibres rising in vertical columns
from the base to the upper surface.
Columnitis squamata, 0. Schmidt.
Columnitis squamata, 0. Schmidt, Spong. Atlant. Gebiet., p. 25, pl. v. figs. 3, 4, 1870.
Carter, Ann. and Mag. Nat. Hist., sor. 4, vol. xii. p. 27, 1873.
P. E. Schuize, Zeitsohr. f. wiss. ZooL, Bd. xxix. p. 10,. 1877.
Sponge. -A highly irregular lobate mass; involving fragments of shells with the
cortex.
Surface almost uniformly facetted with hexagonal, areas, about 1 mm. in
diameter.

The edges of the facets are coloured deep brown; a groove runs over them,
which first appears on the completely formed parts of the sponge; over the membranous
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The grooves are
parts the borders of the facets are raised into an elevated margin.
provided with a proper wail, consisting of colourless fibres, densely ensheathed in a brown

Within each hexagonal area rises a low cushion-like prominence, into
which bundles of spicules rising vertically from the base of the sponge enter in columnar
cell-substance.

groups, and racliately project beyond the surface.
The fibrous cortex is sharply distinguished from the choanosome, its fibrous tissue is
continued inwards as the walls of the canals.

Spicules.-I. Megasciere.
from the base.
II. Microscieres.

2.

1.

Tylotoxea, arranged in bundles, which rise vertically

Spheraster.
curved, or minutely tubercied.
Colour.-Black, in spirits.

3.

Chiaster,

actines

cylindrical,

numerous,

Habitat.-Antilles.

Remarks.-The alliance of this sponge with Tethya has been pointed out by Carter
(loc. cit. supra).
Genus 3. Magoy.1
Tethyid
some.

in which the rhabdus spicule is an oxea, which is confined to the choano

From Carter's description it would appear that the oxeas are not
arranged in
In this and the presence of chones the
radiating spicular fibres.
genus differs widely
from Tethya.

Magog sacciformis (Carter).
Ohondrilla sacciformis, Carter, Ann. and Mag. Nat. Hist., ser. 5, voL iii. p. 299, pL xxvi. figs.
9, 11, 12, 1879.
Surface
Sponge.-Massive, depressed, produced into cylindrical hollow lobes, sessile.
even.
Pores the single openings of chones uniformly distributed; oscules situated at
the ends of papi11
scattered generally over the surface, or singly terminating the
saccular lobes.

1. Oxea, fusiform, cucved, 1,0 by 0,028 mm.
Spicule.s.-I. Megasclere.
II. Microsclere.
2. Spheraster, centrum very large; actines
correspondingly short,

numerous, conical, rounded off near the end, or truncate, or
slightly expanded and
minutely tubercied; centrum 009 mm. in diameter, actines 0,013 mm. long, total
diameter 0116 mm1 Magog, the name of a giant,
popularly represented as armed with a "morning star."
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Size of the largest saccular lobe 37 mm. in length by 13 mm.

Habitat.-Mauritius.
Remarks.-The specimen on which this species is founded is in the dried state; as
we are quite ignorant of the characters of the canal-system, its position cannot be
I owe to Mr. Carter's kindness a slide containing mounted
definitely determined.
A thick fibrous cortex,
spicules of the sponge, but I have not seen the sponge itself.
such as this sponge possesses, is usually associated with an aphodal or diplodal canal
system.
Genus 4. Xenospongia, Gray.
Xeno8pongia, Gray, Proc. ZooL Soc. Lond., p. 229, 1858; p. 547, 1867.
Carter, Ann. and Mag. Nat. Hist., ser. 4, vol. xvi. p. 81 (sep. copy), 1875; ser. 5,
vol. ix. p. 357, 1882; vol. xvii. p. 44, 1887.
Tethyid
(?) in which the cortex in part consists of a felt of spicules, traversed by
bundles of strongyloxeas; the oscules occur in linear series at the bottom of superficial
grooves.

Xenospongia patellforrnis, Gray.
lenospongiapatellhformis, Gray, Proc. ZooL Soc. Lond., pp. 129, 130, pL xii, 1858.
Carter, Ann. and Mag. Nat. Hist., ser. 5, voL ix. p. 357, pL xii.
fig. 32, 1882.
Lower surface with a thick coat of aggluti
Sponge.-Free, subcircular, patelliform.
nated sand grains.
Upper surface with a white leathery cortex, formed of felted spicules,
traversed by bundles of strongyloxeas, which project as hispidating tufts of nearly equal
The
size; a circumferential series of these tufts surrounds the margin of the sponge.
upper surface is marked with a system of well-defined grooves with raised edges; a

single subcircular groove occurs near the apex, diverging branches extend from it down
the sides, subdividing once, twice, or rarely three times as they proceed, and terminate
just before reaching two circular grooves which lie near the margin of the sponge
concentric with it.
The oscuies occur in a single series at the bottom of the grooves.
Smaller circular apertures are arranged in rows outside the grooves; these may be pores.
1. Strongyloxea, 28 mm. in length
Spicules.-I. Megascieres.
2. Oxyaster, centrum not sharply marked off from the actines,
which are acutely conical, 0074 mm. in diameter.
3. Spheraster, minute, with short
conical actines, 0024 mm. in diameter.
II. Microscleres.

Habitat.-Torres Strait.
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a new order,
Remarks.-Gray instituted a new family, Xenospongiadie, and
it as a genus of
Arenospongia, for the special reception of this sponge; Carter included
his subfamily Donatina, of the family Suberitida; later, while retaining it in the
Suberitida he removed it from the Donatina and proposed a new subfamily, Xcnospongina,
to receive it.

thinks it not impossible that Xenospongia pateiliforinis, Gray, is, if
not identical with Polyrnastia hemispherica (Sars), Vosmaer, yet at all events very
It is certainly not identical, and the presence of asters would seem
nearly related to it.
Vosmaer'

to preclude any very close connection; if the two sponges should prove to be more
nearly related than we at present think, an additional argument would be furnished
for the Spintharophorous character of the Suberitithe.

The sponge is no doubt very remarkable and aberrant, but till we know more of its
structure, particularly of the cortex, its position must remain more or less doubtful; in
the meantime I place it with the Tethyid, to which its spiculation appears to ally it.

LIST

OF

STATIONS

AT

WHICH

SPINTHAROPHOROUS

MONAXONID

SPONGES WERE OBTAINED, WITH THE SPECIES FROM EACH.
St. lago, Porto Praya, Cape Verde Islands; August, 1873; depth, 100 to 128 fathoms.
A stropeplus puicher.
Bahia.
Scolopes rnoseleyi.
STATION 162.

Off East

Moncur

Island, April 2, 1874; lat. 390 10' 30" S., long.
146° 37' 0" E.; depth, 38 fathoms; bottom, sand and shells.
Dredged.
Tethya ingalli, Bowerbank.

Port Jackson; depth, 6 to 15 fathoms.
Tethya ingalli.

STATION 186.

Flinders Passage, September 18, 1874; lat. 100 30' S.,
long. 1420 18' E.;
depth, 8 fathoms; bottom, coral mud.
Dredged.
Tethya seychellensis, E. P. Wright.
1Bronn'a Klm.
Ord. d. Thierreiohs, Porifera, p. 238.
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September 26, 1874; lat. 5° 49' 15" S., long. 132° 14' 15" E.; depth,
Trawled.
140 fathoms; bottom, blue mud.

STATION 192.

Epallax callocyathus.
Samboangan, Philippines.

I

Doripicres clendyi.

Tethya seychellensis.

Off Manila, January 17, 1875; lat. 11°
Trawled.
depth, 18 fathoms; bottom, blue mud.

STATION 208.

Tethya japonica.

37'

N., long.

123°

31'

E.;
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PLATE I.
PAGE
Figs. 1-15. Tetilict leptoclerina,
Figure

.

.

.

3

1. Sponge; nat. size.
2-11. SpiculesFig. 2. Oxea of the radial spicular fibres;
x 20.
3. Protriame; x 20.
4. Somal anatritene; x 20.
5. Oxen, not forming spicular fibre;
x 20.
,, 6. Radical anatritsne; x 180.
through a

12. Transverse section taken

7. Somal anatrüone; x 126.
8. Sigmaspires; x 290.
9. Cladome of protria3ne; x
180.
,, 10, 11. Trichodal protriarnes, parts
of; x 290.

Fig.
,,
,,

pore-sieve, and the

adjacent

tissues; x 125.
13. Section through part of the choanosome; x 125.
14. Transverse section of a part of the sponge; x 11.
15. A part of the preceding; x 34.
Figs. 16-27.

Tetilict sandalina,

.

.

.

16. Spongo; nat. size.
17. Two flagellated chambers; x 300.

18. A vertical longitudinal section through the sponge; x 4.5w
19. Choanocytes; x 430.
20-25. Spicules-

20. Oxen; x 50.
21. Protritene; x 50.
22. Sigmaspires; x 360.
,, 2,3-25. The cindome of the pro-

Fig.

trimno and its modifications; fig. 23,
heterocladal protritene;
fig. 24,
heterocladal prodieno; fig. 25, promontsne; x 180.

26. Section of a part of the choanosome; x 180.
27. Section of a part of the ectosome, showing flagellated chambers
situated immediately beneath the outer skin; x 180.
Figs. 28-35. Craniella carteri,
28. Sponge; nat. size.
29-33. SpiculesFig. 29. Somal oxea; x .41.
,, 30. Anatritono; x 40.
31. Protrueno; x 40.

.

.

.

Fig. 32. Cladonio of protrinne;x
180.
33.
Cladomo
of anatritene; x 180.
,,

34. Transverse section through the cortex and adjacent choanosome;
x 15.
35. Part of the preceding more highly magnified,
showing one of the
dermal glands; x 290.

35

PLATE II.
PAGE
.

Figs. 1-4. Ghrotelia simplex,
Figure

.

17

.

30

.

x 90.
1. Radial section through the cortex and adjacent choanosome;
2. The same, less highly magnified; x 22.

13

3, 4. SpiculesFig. 3. Protrine; x 125.
Figs. 5-20.

I

Fig.

4. Anatritnne; x 125.

Craniella simillima,

.

.

5. Sponge; nat. size.
6-10. SpiculesFig. 6. Oxea of the radial spicular fibres;
x73.
7. Protritene; x 73.
8. CIadal end of a protriiene; x 180.

I
I

Fig.

I
I

,,

9. Cladal end of an anatrilBne;
x180.
10. Cladal end of an anatrizeno;
x 180.

11. A second example of the sponge; nat. size.
12. Transverse section through the cortex; x

15.

13. Transverse section through the cortex and
x 15.

adjacent

choanosome;

14-17. SpiculesFig. 14. Protrine; x 73.
15. Cladal end of protriiene; x 180. 1

Fig. 16. Anatrine; x 73.
,, 17. Cladalendofanatritone; x 180.

18. Section through one of the young sponges found within the
body of
the parent; x 10.
19. The same more highly
magnified; x 49.
20. Parts of the rhabdomes of protrienes from a
young sponge, showing
the scleroblaats; x 430.

PLATE III.
PAGE
.

cinachyra barbata,
Figure

1. Sponge; nat. size.

.

.

.

The lower moiety is the basal mass of anchoring

spicules.
2, 3. Young sponges, showing the development of the basal mass;
size.

nat.

4-8. SpiculesFig. 4. Anisoactinato oxen, esactine point.
ing upwards; x 16.
5.
Anatritene;
x 16.
,,

Fig. 6. Protriarne; x 16.
,, 7. Cortical oxea; x 16.
,, 8. Sigmaspires; x 220.

9. Horizontal section through a young sponge.
10. Transverse section through the
x 20.

cortex and

adjacent

choanosome;

11. Transverse section through the cortex; x 73.
12. Transverse section through the outer one-fourth of the cortex; x 292.
13. Section through the choanosome,
showing the eurypylous chambers;
x 180.
14, 15. Tangential sections
through the vestibule and. cloaca, showing granule
cells and fusiform cells in .the
coflenchyma, some of the fusiform
cells directed at right
angles tQ the epithelium; fig. 14 X 360,
15
x
540.
fig.

23

PLATE 1V.
PAGE
Figs. 1-22.
Figure

19-23

.

.

C1hrotellct maceilata,

1. Sponge; nat. size.

2. Transverse section through the sponge; nat. size.

3-15. SpiculesFig. 3. Somal oxea of the spicular fibres;
x 22.
x 22.
4.
Promonne;
39
x
22.
5. Proditene;
6. Trichodal protritnne; x 292.
7. Trichodal proditeno; x 292.
8. Cladal end of the protrimno;
x 180.
9. Anatthene; x 17.

J

Fig.

I
J
I

,,

10. Somal oxea of the spicular
interspaces; x 22.
12. Toxaspires of the cortex;
x 292.
Cladar
end of an ann
13.
tritene; x 180.
14. Cladal end of a cortical
protrliene; x 180.
15. CIndal end of a hispidat
ing protriarne; x 180.

16. Longitudinal section through the wall of the cloaca; x 34.
17. Radial section through the sponge, showing the cortex and choanosome;
x 18.
18. A part of the preceding more highly magnified; x 49.
19. Section through the lining membrane of the cloaca; x 292.
20. Section through a part of the choanosome, showing the aphodal flagellated chambers; x 200.
21. Section through an ovum; x 292.
22. Section through an ovum with pseudopodia-like extensions; x
Figs. 23-31. Craniella simillima,'

.

.

125.
.

23. Sponge; nat. size.
24-29. SpiculesFig. 24. Somal oxen; x 73.
,, 2 t. Anatriwne; x 73.
26. ProtriLene; x 73.
2'I. Cortical oxea; x 73.

1
I
I

Fig. 28. Cladal end of protriene;
x 180.
,, 29. Cladal end of anatriiene;
x 180.

19

30. Part of a series of cells frequently found on the sides of
the megaclcres;
x 180.

19

31. Transverse section through a part of the cortex; x
34.
'The specific name bowerbanhi has been abandoned since the Plate
was printed off.
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PLATE V.
PAGE
.

.
Figs. 1-14. Tetilla grandis,
Figure

.

.

10

nat. size.
1. Sponge, with basal mass of spicules;
size.
2. Young sponge, without a basal mass; nat.
3. Tetilla grandi$, var. alba, sponge; nat. size.
4. Section through a young specimen;

x 95.

5. Radial section through the cortex of the adult sponge, showing the
cavernous vesicular tissue; x 292.
6a. Section through a part of the cortex, showing the cladal end of an
anatrine, with the nuclei of associated cells forming a series
along its sides;

x 292.

6-14. SpiculesFig. 6. The cladal end of a normal anatritene; x 180.
,, 7. The cladal end of a young form of
anatrimne; x 292.
,, 8. The cladal end of an anatriteno, in
which the rhabdomeis continued
distally past the dada! origin;
x 292.
9. The dada! end of an anadiLene
presenting the same feature;
292.

Fig. 10. The cladal end of a young
prodhene, showing the tylus;
x 292.
11.
The
cladal end of a young
,,
form of protricene.
12.
The
claclal end of a protriane,
,,
in which the cladi show a
tendency to branch; x 292.
,, 13: The end of a rhabdus, with an
accessory cladus; x 292.
,, 14. The end of a rhabdus with
- several accidental branches.

Fig. 15. Craniella simillima,

.

.

.

30

15. The dada! end of a young triiene, before the appearance of cladi,
showing the tylus; x 576.
Fig. 16.
16. The dada].

(Jraniella cranium,

end of an anatriene, in which a

developed;

x 292.

,

.

.

51

second cladome has

Figs. 17, 18, Pcecillagra tenuilaminaris,

.

.

17. Sponge; nat. size.
18. Longitudinal transverse section,
showing the thickness of the wall; nat.
size.
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PLATE VI.
PAGE
Figs. 1-9. Thenea wyvillii,.
Figure

.

.

74

1. Sponge; nat. size.
2

characters of the oscule;
The "pileus," seen from above, showing the
nat. size.

3-8. Spicules-

Fig. 3. Promornene, or p1agiomonne;
x22.
4. Dichotrine; x 22.
5. Sornal anatritene; x 180.

Fig. 6. CIadal end of radical anatrine;
x180.
7. Meta8ter x 360.
,, 8. Plesiaster; x 49.

9. Transverse section through a part of the sponge, showing the ectosome
and characters of the choariosome; x 49.
Figs. 10-20. Titenea deliata,

.

.

.

60

10. Sponge; nat. size.
11, 12. Spicules.

Fig. 11. Radical oxytylote; x 32.

Fig. 12. Tylote end of the preceding;
x 180.

13.. Median vertical section through the sponge; nat. size.
14-16. Vertical sections taken successively nearer the edge; nat. size.
17. Section through the choanosome, showing the flagellated chambers;
x 180.
18. Section through the wall of the cloaca near the margin of the oscule,
to indicate the position of the tissue which is shown on a larger
scale in the succeeding figure.

19. Section of a part of the wall of the cloaca, containing reserve cells
(thesocytes); x 360.
20. Section through two flagellated chambers, one of them in a state of
contraction, showing fine filaments
proceeding from the choano
cytes into the surrounding tissue; x 360.
Figs. 21, 22. Tljenea grayi,
21. Vertical median section through the
sponge; x 2.
22. Sponge;nat. size.

.

.

.

65

PLATE VII.
PAGE
Figs. 1, 2.

.

.

T/ienect schmidtii,

.

67

Figure 1. View of a specimen; nat. size.
through a part of the choanosome, showing the flagellated
chambers and the arrangement of the microscieres; the tangential
position of the actines of the caitlirops is best seen in the canal in the

2. Section

lower right-hand corner; x 73.

Fig. 3. Thenea muricata,.

.

.

95

3. A transverse section through the ectosome and
adjacent choanosdme,
showing the small eurypylous chambers and abundant mesoderm;
x 73.
Fig. 4. Thenea intermedia,

.

.

.

97

4. A transverse section
through the ectosome and adjacent choanosome;
x 73.
Fig. 5. Piloclvrota lendenfeldi,
5. View of a specimen; nat. size.

.

.

134

PLATE VIII.
PAGE

Figure

71

-

.

.
Figs. 1-8. Thenea fenestrata,

1. Sponge; nat. size.
2-8. SpiculesFigs. 4-fl. Plesiaster, in fig. 6 reduced to a
Fig. 2. Cladal end of anatrine, with mesactinal
microxca; x 49.
cladome; x 125.
I
8.
,, 7,
Spirasters; x 292.
3. Cladal end of anatrine with terminal
J
cindome; x 180.
.
.
.
.
Figs. 9, 10. Thenea delicuta, .
inwards; x 49.
9. Transverse section through the sponge, from the exterior a short distance
the ox
10. Horizontal section through the sponge in the neighbourhood of the cloaca, showing
been
current canals extending up to the ectosome at a,a, though possibly they may have
membrane, b,b; x 5.
separated from it in the complete state by the
Figs. 11-20. Thenea wriglilhi, .

.

.

.

.

GO

63

11. Sponge, seen from above; nat. size.
12. The same, seen from the side; nat. size.
13-19. Spicules
13. CIndal end of anatriteno; x 180.
fig. 15, a microcalthrops; fig. 16, a microtriod;
Fig.
14-19. The oxyaster and its modifications;
fig. 19, a micro9tyle; x 49.
20. Flagellated chambers, showing the fenestratod membrane; x 292.
Figs. 21, 22. Thenea schmzdtu,

.

.

.

.

69

21. Longitudinal median section of an external bud still attached to the parent; x 49.
22. Longitudinal median section through a young sponge taken from the radical spicules of the
adult, on one of which it was seated; x 49.

11
19

-93 Sponge; nat. size
24. Sponge; nat. size.
25-34. SpiculesFig. 25.
2'
,, 27.
29.
,, 29.

Fig. 23. Thenea sp.,

19
19

.

.

.

.

Figs. 24-39. Thrombus challengeri,

Plngiotrin3ne; x 292.
The same, seen from above; x 292.
Dichotriene; x 292.
The same seen from above; x 292.
Plagioditene, a reduction of the plagio.
tritene; x 292.
30. Trichotriwne; x 292.

11

.

Fig. 31. Trichotritune, with twooladi suppressed;
X 292.
'I 32 Young form of plagiotriteno; x 292.
33. Young form of trichotriteno, seen from
I
above; x 292.
34. Young form of dichotrinne; x 292.
I
I
II

35. Section through the ectosoine; x 292.
36. Part of a section. through the choanosome, showing the cliplodal character of the chamber
system; x 292.
37. Section showing a trhene spicule in situ with nuclei ranged
along its sides; x 292.
38. Similar to the preceding, but with a scloroblast surrounding the
spicule about the cladal
origin; x 292.
39. Section through the choanosome, showing the
general character of the canal-system: the
canal with radiating branches is excurrout; x 49.

77
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PLATE IX.
PAGE
Pcillastra sehulzii,'
Figure

.

.

.

.

1. Sponge; nat. size.

2-22. Spicules2, 3.
4.
5.
6.
7.
8-13.
14, .15.

Figs.

31

Oxeas; x 40.
Orthotriene; x. 51.
Calth.rops; x 51.
Microxea; x 51.
Metaster; x 51.
Motasters; x 360.
Spirasters; x 360.

16. Modification of the ortho
trhene; x 51.
17,
18.
Reductions
of the calthrops;
,,
x 51.
19-21.
Microxeas;
x 292.
,,
22. Reduced calthrops,approach
,,
thg an oxea; x 51.

Fig.

tangential section through the ectosome,
irregularly branching subdermal cavities; x 18.

23. Superficial

showing

the

24. Tangential section through the endosomë or hypophare; x 18.
25. Part of a section through the choanosome, showing one of the large
problematical cells; x 430.
26. Transverse section through the sponge-plate; x 11.
27. Part of a section through the choanosome, showing the continuity of
collencytes with choanocytes; x 360.
28. Two spongin bodies seated on a large oxea, one of them surrounding a
second smaller oxea; x 292.
29. Part of a section through the choanosome, showing the eurypylous
chambers, granule-cells, and a small eiample of the large problem
atical cellB; x 180.
'It has been found neceeaaq to change the generic name since the Plate was printed off.
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PLATE X.

Figure

Figs. 1-12. Epailax calloe.yathu8,

1. Sponge; nat. size.

2-9. SpiculesFig. 2. Rispidating oxen; x 22.
,, 3. Axial oxen; x ]8.
4. Tylostyle, resulting from a reduction of
the axial oxen; x 22.
5. Strongyle,similarly produced; x 92.

.

.

.

PAGE
423

.

Fig. 0. Oxyasters; a, diactinate (mioroxea); b,
microtriod; c, tetractinate form; d,
microcalthrops; x 225.
,, 7. Sphere, also resulting from the reduction
of the oxen; x 22.
8. Group of coalesced spheres; x 22.
9. The same; x 125.

10. Vertical longitudinal section through the wall of the sponge; x 9.
11. Part of the choanosome of the preceding, more highly magnified; x 180.
12. The same, still more highly magnified; x 229.
Figs. 13-15. Sphinctrella cribritera,
Calthropella simplex,
,,.

13. Both sponges; nat. size.

.
.

.
.

.
.

.
.

87
107

a, Spldnctreila cribrfera; b, Calt/iropella simplex.

14. Vertical section through both sponges, and a third sponge-A8tropeplu8 pulc'lier; a and
b as in the preceding figure; c. Astropeplus pulclier; x 25.

15. A vertical section through the outer part of Pachastreila' abyssi, a, showing species of
Pa3cillastra,1 c, incrusting the outer surface; x 5.
Figs. 16-20. Sphinctreila cribrzfera,

.

.

.

.

87

16. The oscule, showing the floor of the cloaca; somewhat magnified, about 4 diameters.
17-20. SpiculesFig. 17. Oxen; x 34.
,, 18. Orthotriinne; x 34.
19. An abnormal form of orthotritune, with
an adventitious fourth cladus; x 34.

Fig. 20. Metastar and spiraster; the upper of
the two figures is the metaster;
x 800.

Figs. 21-29. Calthropella 8implex,

21-29. SpiculesFig. 21. Calthropi reduced to a diaetinate form;
x 84.
22. Triod; x 34.
,, 23. Oalthrops; x 34.
24. Thod, with the third actino reduced to a
spine; x 84.
25. Oalthrops reduced to a dlaotinate form,
but with one of the actines traversed
by two axial rods, while traces of a
fourth are seen at the origin of the
axial rods; x 84.

.

.

.

.

107

Fig. 26. (Jalthrops, with several (three) adven
titious aotinee; x 84.
,, 2?. Thod with one actine grown out into
stunted oladi, and so presenting a
resemblance to the epactine of a
Lithlstid desma; x 84.
,, 28. Sphernster, fully grown; x 225.
,, 29. Young form of spheraater; x 225.

Fig. 30. Aairopeplus puicher, .

.

.

.

.30. Spiculesa, Miorotriod; 5, Microcalthropa; c, d, e, Penfaotlnate forms of aster; f, g, Smaller asters; x 860.
'Both these generic names have been changed since the Plate was printed off.

.
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PLATE XI.
PAGE
Pachastrella abyssi,

.

.

.

.

.

1. Sponge; nat. size.

Figure

2-23. Spicules2. Oxea; x 49.
Fig.
3, 4, 5. Calthrops; x 49.
6. Spiraster; x 49.
7, 8. Metaster; (regarded us a variety
,,
of the spiraster); x 540.
9, 10. Spirasters; x 540.
11-13. Microstrongyles; x 540.

Fig.
,,

14. Ayoung form ofea1throps;
x 540.
15-3. Abnormal forms of calthrops; figs. 15, 19
x 63; figs. 16, 18,
20, 21 x 73; figs. 17,
23, 22 x 95.

24. Part of a section at right angles to the oscular surface, showing an
The circles a and b indicate
excurrent canal with its oscule; x 4.
the

parts chosen for

higher magnification

in

figs.

25 and

26

respectively.
25. Part of the wall of an excurrent canal; x 292.
26. Part of the wall of an excurrent canal more deeply removed from the
surface than in the preceding figure; x 292.
27. Granule cells occurring in a collenchymatous matrix; x

576.

28. Section of part of the choanosome, showing the chamber-system; x 225.
29, 80. Parts of a similar section to the preceding, more highly magnified;
x 540.
$1. A section showing two chambers with a common aphodus; x 360.

104

PLATE XII.
PAGE
Figs. 1-28. Authastra jnde/ira,
Figure

.

.

.

.

138

1. Sponge; nat. size.
2-22. SpiculesFig.
91
99
,,

2.
3.
4.
5.
6.
7-13.
14, 15.
16.
17.

Oxen; x 49.
Orthotrkuno; x 49.
Anatrheno; x 49.
Asters; x 49.
Minster; x 292.
Various forms of anthaster; x 292.
Masters; x 292.
Young form of anatrheno: x 292.
The same, more advanced; x 292.

18. The .,lame, still inure advanced; ;< 292.
19. Young form of orthotrizeno (tin
actiucs aru more porrectate than
in the adult); x 292.
20,
21.
forms of anthaster; x 292.
Young
,,
22. Young form of orthotriiene, the
,,
cladomo seen from above, showing
the remains of the tylus.

Fig.
,,

23. Vertical median section through the sponge; x 4
24. Section through a part of the ectosoine, showing a pore communicating with a subilerin at
cavity; x 73.
25. Section through the outer part of the ectosoine; x 292.
26. Section through the ectosome and part of the choanosome, to show the subderinal cavities;
x 15.
27. Tangential section through the octosome, showing lateral extension of the subdermal
cavities; x 15.
28. Section showing flagellated chambers; x 576.

57

Figs. 29-33. ifyriastra implkz/hrca,

.

.

.

.114

.

.

116

29. Sponge; nat. size.

11

30-33. SpiculesFig. 30. Oxen; x 32.
,, 31. Orthotriteno; x 32.

Fig. 32. Anatrirene; x 32.
,, 33. Chiastors; x 292

Figs. 34-43. Myriastra r2avo8a,

.

34. Sponge; nat. size.
35-38. Spicules
Fig. 35. Oxea; x 32.
,, 86. Dlchotrimirne; x 32.

.,

Fig. 87. Anatritene; x 32.
,, 38. Masters; x 292.

39. Vertical median section through the sponge; x 11.
40. Vertical section passing tangentially through the walls of the cloaca; x 11.
41. Section through a part of the cotosome; x 292.
19

42. Section showing the sarcencytes of the sarconchyma; x 292.

11

43. Cladome of an anatrine, showing the extension over it of the soleroblast ; x 292.

PLATE XIII.

'Figure

.

.

.

Figs. 1-29. Anthastra communis,

PAGE
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1. Sponge; nat. size.
2-6. Spicules-

Fig. 2. Oxen; x 32.
3. Diohotrirene; x 82.
4. Anatrizene; x 32.

Fig. 5. Anthaster; x 430.
,, 6. Chianter; x 430.

7. Section through the outer part of the ectosome; x 200.
8. Radial section through a part of the choanosome, shoving the relations of the oxcurrent
and incurront canals; x 70.
9. Section through a part of the choanosome, showing flagellated chambers, with their aphodi;
x 360.
10. Cavity in the choanosome, left by the tearing away of a megasciere, showing the remains
of the scieroblast; x 292.
11. Section through a part of the choanosoxne, showing anustomosing aphodi.
12. Another sponge of the same species, originally regarded as distinct; nat. size.
13. Two sponges of the same species united in growth; nat. size.
14-28. SpiculesFig. 14. Oxen; x 32.
15. Dichotrirene; x 32.
16. Early stage in the growth of the clichotrnnue; x180.
17. A stage somewhat later; x 49.
99 18. A stage later still; x 49.

19. Cladal end of adult diohotrirene, with
a cyathiform cladome; x 32.
20. CIadal end of a young form of ann,,
trirene; x 180.
21. Oladal end of adult anatrino; x 32.
,,
,, 22-24. Anthasters; x 292.
25-28. Chiastera x 430.

Pig.

29. Part of the rhabdome of a young anatrifene, showing the nuclear portion of the acleroblast;
x292.
Figs. 30-40. Anthatha parvpicuia,

.

.

.

.

30. Sponge; nat. size.
31-38. Spicules-

Fig. 31. Oxea; x 49.
,, 82. Orthotriiene; x 49.
33. Anatrlrene; x 49.

10

84. Oladal end of anatrlne1 more highly
magnified; x 180.
,, 85-87. Anthaeters; x 480.
38. Ohisater; x 430.
,,

MS.

39. Section through ectosome and adjacent choanosome to show the passage of the subdermal
cavities into the incurrent canals; x 15.
40. Section through the ectosome; x 49.
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PLATE X1V.

Figs. 1-8. Piloc/trota haeckeli,
Figure

.

.

.

.

PAGE
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.
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1. Sponge; nat. size.
2-6. SpiculesFig. 2. Oxea; x 34.
3. Orthotritune; X 34.
4. Anatrhene; x 34.

Fig. 5. Anthaster; x 430.
,, Ii. Chaster; x 430.

7. Section through the outer part of the cortex in the neighbourhood of a chone; x 180.
8. One of a cluster of cells; x 430.

9. Sponge; nat. size.

Figs. 9-15. Piloclirota crassispicula,

10-13. Spieules
Fig. 10. Oxeft; x 34.
,, 11. Orthottheno; x 34.

.

.

.

Fig. 12. Anthastor; x 430.
,, 13. Chiaster; x 430.

14. Section through part of the cortex and choanosome of the sponge, including the margin of
the oscule; x 15.
15. A part of the tissue forming the membranous margin of the osculo, more highly magnified;
x 180.

16. Sponge; nat.. size.

Figs. 16-22. Piloclirola anancora,

17-20. SpiculesFig. 17. Oxen; x 49.
Figs. 19, 20. Chiasters; x 430.
18. Plagiotrizene; x 49.
21. Section of the exterior of the sponge, showing cortex and choanosome; x 15.
22. One of the clusters of cells shown in the preceding figure as dark spots in the cortex;
x 430.

23. Sponge; nat. size.
24-28. Spicules-.

Figs. 23-28. Myriastra subtilis, .

Fig. 24. Oxea; x 32.
25. Diohotrhone; x 32.

29. Sponge; nat. size.

.

.

.

.

113

.

.

119

.

.
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26. Anatrheno; x 32.
Fig.
,, 27, 28. Ohiasters; x 430.

Figs. 29-36. Myria8tra toxodonta,

.

.

30-35. SpiculesFig. 30. Oxen; x 82.
31. Dichotriino; x 32.
31

Fig. 32. Anatriwno; x 82.
,, 38-85. Ohinster; x 430.
36. Radial section, showing the general character of the canal-system; x 15.
Fig. 37. PiloclLrotapurpurea, var. iongancora, .

.

37. Transverse section through a part of the cortex, showing the structure of one of the gland
like cell clusters; x 292.

PLATE XV.

.

Figs. 1-19. Anflzastra pyrj)?i?l?s, .

1. Sponge; nat. size.
2. Sponge, cut through vertically; nat. size.
3-11. SpiculesI Fig. 9.
Fig. 3. Oxen; x 39.
4, 5. Diohotrkenes; x 39.
,, 10.
6. Protricene or plagiotritene; x 39.
99 11.
7. Anatritene; x 39.
I
8. Cladome of an anatritene; x 180.
12. Part of a vertical median section, showing the ectosome and

PAGE
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.

.

Figure

13.

14, 15.
16.
17.

Cladomo of an abnormal triiene, with four
oladi; 5< 180.
Anthaster; x 430.
ChiaEter; x 430.

the character of the chones; x15.
Transverse section through the wall of a canal, showing the cpitlielial cells raised into
not seen, owing to the preparation
projections by the actines of the asters, which are
cells are shown; x 400.
being mounted in glycerine; beneath the epithelium granule
Transverse sections through the ectosome, showing a plexus of collencytes, some of which
are directed towards the epithelium, like palpoci]s; x 292.
Fusiform coils, which sometimes occur wrapping round the megascieres; x 292.
Diagram of a velum, showing collencytes radiating from the wall of the canal in which it
occurs.

18. Transverse section of the symbiotic Diatom-Amphora arclieri; x 300.
19. Longitudinal section of the preceding; x 300.
Figs. 20-27. Anllias/ra coinmunis,

.

.

.

.
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20. Cribriporal roof of a subdermal cavity, lower surface seen en face; x 180.
21. Transverse section through the wall of a canal, showing the epithelium raised into projections
by the actines of the chiasters; x 360.
22. Two epithelial cells seen en face, one with a contained chiaster; x 360.

23-27. SpiculesFig. 23. Oxen; x 49.
24. Diohotritene; x 49.
25 Anatrizene; x 49.

I

Fig. 26. Anthaster; x 360.
,, 27. Chiaster; x 360.

Figs. 28-32. Piloch.rola tenuiicula,

.

127

.
.
.
Figs. 33-39. Stryphnus unguiculus,
33-39. SpiculesFig. 33. Somal oxen; x 32.
Fig. 36. Oladome of diohotrkone, seen en face;
84. Diohotrizeno; x 82.
x 180.
35. Cladal end of dlchotrizeno; x 180.
I
87. (Jhoanosomal oxyaster; x 292.
38, 39. Somal aml)hlaatera; x 292.

195

Figs. 40-46. (JoraZli8le8 tlwrnasi,
.
.
.
.
40-46. SpiculesFig. 40. Dichotrizene; x 180.
42. Young form of dichotrizene; x 180.
,, 41. Oladome of diohotrizene soex from below;
43. Strongylospires; x 430.
,,
X 180.
f ,, 44-46. Spirnaters; x 292.

307

28. Sponge; nat. size.
29-31. Spicu1es.
" Fig. 29. Oxen; x $2.
$0. Orthotrizeno;

.

.

.

.

Fig. 31. Chiaster; x 430.

32. Transverse section through the cortex, in the region of a chone; x 7.

PLATE XVI.

Figs. 1-5. A8trella vo.maeri, .
Figure

.

.

.

.

PAGE
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1. Sponge, seated on a specimen of Stelletta p1zrissen8; nat. size.
2-5. SpiculesFig. 2. Dichotiwne; x 32.
3. CIadal end of anatrienè; x 95.
4. Pyonaater; x 540.

Fig. 5. Abnormal termination of an oxea, resembling an anamornene; x 32.

Figs. 6-20. Stelletta phris8ens,

.

.

6, 7. Two examples of the sponge; nat. size.
8-11. Spicules
Fig. 8. Diohotriwne; X 32.
,, 9. Cladal end of anatrine; x 292.

Fig. 10. Oxyaster; x 540.
,,11. Spheraeter; x 540.

12. Radial section through the cortex; x 49.
13. Transverse seôtion through the inner fibrous layer of the cortex; x 292.
14. Transverse section through an excurrent canal and adjacent sarcenchyma; x 180.
15. Transverse section through the ectosome and adjacent choanosome of the very young
sponge; x 360.
16. A similar section taken from a still younger sponge than the preceding; x 360.
17. Vertical median section through a young sponge, more advanced than the preceding; x 49.
(This is worked out in greater detail in the woodcut on page xxiii.)
18. Section through the ohoanosome of the youngest example met with, showing that the aphodal
character of the chamber system is established at a very early stage; x 292.
19. Transverse section through the sponge at a later stage than that of
fig. 17; x 10.
20. Transverse section through the cortex of fig. 19; x 125.
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PLATE XV1I.
PAGE
Tribrachiurn schrnidtii,

.

.

.

.

.

size.
Figure 1. Several examples of the sponge; nat.
2-8. Spicules-

Fig. 2.
3.
4.
5.

Oxea; x 32.
Somal orthotrhene; x 32.
Anatrhene; x 32.
Cladal end of an anatritne; x 292.

Fig. 6. Cladal end of an anatritene, reduced
to an anamorneno; x 292.
,, 7. Oloacal orthoditene; x 32.
,, 8. a-d, various forms of sanidaster; c,
closely approaches a chiaster; x 576.

9. Vertical median section through the body of the sponge, including the basal portion of the
cloacal tube; x 7.
10. A part of the preceding, more highly magnified to show the passage of the cloacal tube into
the body; x 15.
11. The skeleton of the basal part of the cloacal tube seen en face; x 49.
12. Longitudinal transverse section through the base of the cloacal tube, showing the develop
ment of the orthoditenes; x 300.
13. Part of a transverse section through the base of the cloacal tube and surrounding choanosome
of the sponge body. The part of the figure below "13 " represents the tissue of the cloacal
tube; x 15.
14. Part of the preceding, showing the arrangement of the spicules of the cloacal tube in radial
series, the youngest spicules being situated nearest the exterior (lower part of the figure);
x 180.
15. Longitudinal section through the cloacal tube, showing the general disposition of the soft
parts; x 15.
16. Longitudinal but not median section through the cloacal tube, cutting the inner wall
tangentially; x 15.
17. Transverse section through the base of the cloacal tube and surrounding sponge; dicho
trinnes occur in this region, but nowhere else; x 15.
18. Transverse section through the cloacal tube; x 15.
19. A single example of an oxyaster observed within its scieroblast; x 430.
20. The youngest example of orthodine observed, seen within its cleroblast; x 300.
21. One of the granule cells which occur somewhat abundantly scattered through the ohoano
some; x 292.
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PLATE XVIII.

Dijji-inga di&,'imzli,
Figure

"

.

.

.

1. The cloacal tube of which fig. 18 is a transverse section; nat. size.
termination nat.
2. The cloacal tube of another specimen, showing the expanded hispidated
of fig. 3.
size. The position of this is inverted if the sponge be placed in the position
3. Cloacal tube continuous with one-hall of the sponge body; nat. size.
4-13. SpiculesFig. 4. Orthomonno; x 32.
5. Orthotriwne, with cladus much overdeveloped; x 32.
6. Dichomowene; x 32.
7. Cladome of a triwno seen c, face; one
cladus is simple and well developed, one
reduced to a tubercle, and the third is a
dichocladus with the douterooladi re
duced to tubercles; x 32.

Fig. 8.
,, 9.
,, 10.
,, 11.
,, 12.
,, 13.

Somal orthodiwne; x 32.
Sornal orthomoname; x 32.
Somal oxca; x 32.
Sanidasters; x 540.
Oxyaster; x 540.
Orthodragma, with its soloroblast;
x 540.

14. Transverse section through a part of the sponge, showing the cortex and a part of the
choanosomo; x 22.
15. Transverse section through a cloacal tube with four canals; x 10.
16. 16a. Sections through part of the choanosome, showing the flagellated chambers; x 225.
17

17. Part of a longitudinal section.through the cloacal tube of which fig. 15 is a transverse
section; x 11.
18. Transverse section through a cloacal tube, with 16 - 1 canals; x 55.
II. secondary; and ILL tertiary canals.

I. primary canals;

19. A part of the preceding section, more highly magnified; x 16.
20. Section through the outer wall of the cloacal tube, with some of the adjacent strands
of collenchyma, containing large pale vesicular cells; x 225.
21. One of the vesicular cells of fig. 20; x 36
22. A flagellated chamber, showing the fenostrated membrane; x 540.
23. Part of the outer wail of the cloacal tube from the outside, showing the longitudinal and
transverse strands of fusiforin coils which divide it into pore areas; x 360.
24. Tissue adjacent to one of the spicules of the cloacal tube, showing fibrillated fusiform cells
extending over the spiculo, and between them deeply coloured granular collencytes;
x200.
25. A fusiform cell from a spicule tract; x 360.
26. The fusiform middle part of a myocyte; X 360.
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PLATE XIX.
PA(;E
Strijphnus niger,
Figure

.

.

.

.

1. Sponge, growing on Gelliodes poculurn, Ridley and Dcndy; nat. size.
2-9. Spicules-

Fig. 2. Oxea; x 32.
3. Dichotritne; x 32.
,, 4. An oxea not proper to the sponge,
derived from without; x 73.
5. Oxyaster; x 73.

Fig. 6. Diohotrine; x 73.
,7. The oxea of fig. 4 more highly
magnified; x 360.
,, 8. Oxyaster; x 360.
,, 9. Amphiaster; x 430.

10. Transverse section through the outer part of the sponge, showing the
absence of chones in the cortex; x 15.
ii. Section showing the histology of the cortex; x 292.
12. Part of a section through the choanosome; x 292.
13. Similar to the preceding, but showing one of the
cells of the choanosome; x 292.

darkly stained

14, 1& Problematical elements from the cortex; x 430.
16-21. Pigment cells in various stages of development; x 430.
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PLATE XX.

Figs. 1-13. Piloclirota gigas, .
Figure

.

.

.

1. Sponge; nat. size.
SpiculesFig. 2. Isoactinato oxea; x 39.
,, 3. Anisoaotinate oxea; x 89.

31

.

PAGE
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Fig. 4. Orthotrhene; x 39.
,, 5, 6. Chiaster; x 360.

7. Part of a transverse section through the sponge; x 16.
8. Section through part of the choanosome, showing the pale granular cells; x 360.
9. Part of section through one of the fibrous bands of attachment; x 292.
10. Median longitudinal section through one of the fibrous bands of attachment, the upper end
of the figure includes a part of the body of the sponge; x 16.
11. A part of the foregoing sectioh, more highly magnified, the contorted lines indicate wrinkled
fusiform cells; x 540.
12. A part of section shown in fig. 10, including the surface of attachment; x 292.
13. Another portion of the same section, to show more dandy stained protoplasmic cells in
association with the pale granular cells; x 292.

14. Sponge; nat. size.
15-21. SpiculesFig. 15.
,, 16.
,, 17.
,, 18.

Orthotrifflne;
Protrfrene; X
Anatrine; x
Sterreater; x

Figs. 14-21. (Jydoniun glar1o8u8,

x 28.
28.
28.
225.

.

.

.

.

223

Fig. 19. Choanosomal oxyaster; x 540.
,, 20. Suboortical splieraster; x 540.
,, 21. Oladal end of anatrhene; x 180.

Fig. 22. (Jydonium eo8ater,

.

.

.

.

92. Transverse section through an excurrent canal and surrounding choanosome; x 125.

.
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PLATE XXI.

Figs. 1-14. Cydonium magellan',
Figure

1. Sponge, attached to a small example of Astrella
2-8. SpiculesFig. 2. Oxen; x 29.
3. Dichotrkeno; x 29.
4. Oladnl end of a diohotrine with a more
cyathiform oladomo; x 32.

.

.

.

.

PAug
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osmaeri. nat. size.
Anatritene; x 214.
Sterraster; x 75.
Somal strongylate sphcrnster; x 430.
Choanosomal oxynster; x .130.

Fig. 5.
,, 6.
,,7.
,, 8.

9. Median longitudinal section through a choiw; x 35.
10. Tangential section through a part of the ectoclirote; x 292.
ii. Oblique tangential section, passing through the inner face of the cortex and the adjacent
choanosome; the sphincters of two chones are seen as darkly stained rings; x 22.
12. Section through part of the choanosome, showing a flagellated chamber and surrounding
sarcencytes; x 292.
13. Transverse section across the myocytes of a chonal sphincter; x 540.
14. Transverse section through the cortex, showing the hispidation produced by the oxeas and
trienes; x 11.
15. Sponge; nat. size.

Figs. 15-29. Cgid"ni'um 'a.I'i,

16-26. Spicules
Fig. 16. Oxen; x 32.
09 17. Cladal end of diohotrkeue; x 3.
18. ladal end of anntrkene; x 73.
19. Cladal end of anatriane; x 32. Drawn
to same scale as fig. 17 for comparison.
20. Cladal end of protrkene; x 32.
21. Sterraster; x 73.

Fig. 22.
,, 23.
,. 24.
,, 25.
., 26.

.

.

.
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Splieraster; x 73.
Spherastor; x 292.
Somal epheraster; x 360.
Choanosomal oxyaster; x 360.
Choanosomni oxyaster, another e
ample; x 360.

27. Transverse section through the sponge, showing the continuation of the chonal canals
inwards, till they communicate with a deep lying concentric canal; x ii.
28. Section through the sponge, taken on one side of the medial plane; x 11.
29. Section taken longitudinally through the middle of a chone; x 73.
Figs. 30-42. (Jydoniurn itirsufiw,

.

.

.

.

30. Part of the sponge; nat. size.
31. Transverse section, showing the unusually thick cortex and cavernous choanosonie; nat.
size.
,, 32-42. SpiculesFig. 32.
,, 83.
34.
85.

Oxen; x .
An oxen, not proper to the sponge; x 73.
Cladal end of diohotritene; x 28.
Sterraatcr, presenting the face bearing
the hiluin; x 28.
,, 80. The same, seen from the side at right
angles to that bearing the hilum;
x 28.
37. Surface of the sterraster; x 540.
38. Part of a transverse section, showing the
two actines of the sterrastor with

Fig. 39.

,,

40.

,, 41.
,, 42.

intervening spioular substance, the
axial rods of the actines are also
shown; x 480.
Tangential section of the sterraster,
taken through the aotinea at a level
exterior to that at which they be.
come soldered together; x 540.
Section transverse to the actinos, taken
deeper in; x 480.
Cortical spheraster; x 312.
Somal aphoraster; x 430.
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PLATE XXII.
PAGE
Synops nitida,
Figure

.

of the sponge, showing the upper (or
median plane f fracture; nat. size.

.

.

oscular) surface,

1. Part

.
and

2. Sponge, seen from below; nat. size.
3-12. SpiculesFig. 3. Oxea; x 73.
4. Orthotrine; x 73.
5. Sterraster; x 73.
6. Choanosomal oxyaster; x 73.
7. Somal spheraster; x 73.

8. Sterraster; x 430.
Fig.
9-11.
Choanosomal oxyaster and
,,
its modifications; x 430.
12.
Somal
,,
spheraster; x 430.

13. Section passing through the middle of an oscule longitudinally; x
14. Tangential slice, showing the pore-sieves; x

32.

15-18. Longitudinal median sections through chones; x 32.

32.
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PLATE XXIII.
PAGE
Synops vosmaeri,
Figure

.

.

.

.

1. Sponge; nat. size.
2. Vertical median section through the sponge; nat. size.

3-13. SpiculesFigs. 3, 4.
5.
6.
7.
,,
8.
,,
9.

Somal oxeas; x 73.
Ortliotrüene; x 73.
Cortical oxea; x 73.
Sterraster; x 73.
Choanosomal oxyaster; x 73.
Sterraster; x 225.

Fig. 10. Choanosomal oxyaster; x 292.
,, 11. Somal spheraster; x 700.
,, 12. Termination of somal oxea;
x 292.
13.
Abnormal
form of oxea or
,,
p1agiomonne; x 73.

14. Section passing medially and longitudinally through an oscule; x '2.
15. Median longitudinal section through an oscular chone, showing the
general characters of the cortex and choanosome; x 32.
16. Median longitudinal section
through an incurrent chone; x

32.

17. A sieve-pore seen en face.
18. Oblique, nearly tangential section
through the outer part of the cortex,
showing the lateral extension of the canals which extend from the
pores to the chones.
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PLATE XXIV.
PAGE
Synops neptuni,
Figure 1. Sponge; one-half the natural size.

.

.

.
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PLATE XXV.
PAGE
Synops neptwni,

.

.

.

Figure 1. Vertical median section through the sponge; one-half the natural size.

.
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PLATE XXVI.
PAGE
Synop
Figure

neptuni,

.

.

.

.

1. Transverse section through the sponge; one-half the natural size.
2-10. SpiculesFig8. 2, 3.
4.
5.
6.

Oxeas; x 73.
Orthotritsne; x 73.
Spheraater; x 73.
Choanosomal chiaster; x 73.

Fig. 7.
,, 8.
,, 9.
,, 10.

Somal chiaster; x 73.
Sterraster; x 292.
Choanosomal chaster; x 360.
Somal chiaster; x 292.

11, 12. Transverse sections through the cortex, passing longitudinally through
the middle of excurrent chones; x 32.
13. Transverse section through the cortex
passing through two incurrent
chones; x32.
-
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PAGE
Caminus splieroconia,

.

.

.

.

size.
Figure 1. Sponge; nat.
2. Vertical median section through one lobe, showing the general character
of the excurrent canal system; nat. size.
3-9. SpiculesFig. 3.
4.
5.
6.

Strongyle; x 125.
Orthotrhene; x 125.
Storraster; x 125.
Somal spherule; x 430.

7. Exceptionally
large somal
epherule; x 430.
8,
9.
,,
Composite spherules, consist
ing of two or more united
together; x 430.

Fig.

10. Part of the section seen at the left hand upper corner of the cloaca in
fig. 2, more highly magnified; x 4.
11. Tangential but slightly oblique section through the ectochrote, showing
at the left hand side the pores, to the right the cavities into which
they open; x 14.
12. Tangential section through the sterrastral layer;

x 14.

13. Transverse section through the cortex and part of the
x 14.
14. Transverse section through the ectochrote; x

choanosorne;

292.

15. Section through a part of the choanosome,
showing the aphodal character
of the chamber-system; x 180.
16. Similar, showing the
spherules in situ (within cells not distinguishable
from sarcencytes); x 430.
17. A flagellated chamber seen en
face, showing the fenestrated membrane;
x 430.
18. A young sperm cell;

x 292.

19. A sperm-cluster,
showing the residual nucleus in the midst; X 292.
20. A sperm-cluster; x 292.
21. Isolated
spermatozoa; x 430.
22. Section
showing the sarcenchyme, with spherules in some of the sarcen
cytes; x 430.
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PLATE XXVIII.

Erylus formous,
Figure

.

.

.

.

.

1. Sponge; nat. size.
2. Vertical section passing through the middle of the cloaca; nat. size.
sented is turned sideways up.)

3-13. Spicules-

Fig. 3.
4.
5,6.
7.
8.
,,
,, 9.

Oxea; x 95.
Orthotrine; x 95.
Sterraster; x 95.
Somal centrotylote iniorostrongyle; x 95.
Choanosomal oxyaster; x 95.
Choanosomal oxyaster; x 292.

(The section as repre

Fig. 10. Sterraster, x 292; lOa, transverse see
tion of sterraster.
,, 11. Sterraster, in the stage immediately
preceding completion; x 292.
,, 2. Astill younger formof sterraster; x 292.
,, 13. Somal centrotylote mioroxea; x 360.

14. Tangential section through the cortex, showing transverse sections of the chones; x 14.
15. Part of a vertical median section passing through the cloaca; x 14.
16. Section at right angles to the surface of the sponge; x 50.
17. Part of the same, more highly magnified; x 125.
18. Structure of the superficial part of the cloacal wall, just below the margin of the oscu.le;
x 292.
19. Part of a section through the choanosome; x 225.
20. A pigment cell; x 225.
91. Darkly staining cell, from which probably the pigment cell arises; x 292.
22. Pigment cell surrounded by sarcencytes; x 292.
23, 24. Problematical structures; x 292.
25. Epithelial cells seen in the walls of an excurrent canal; x 292.
26. Chiaster seen within its acleroblast; x 292.
27,28. Two forms of chiaster; x 292.
29. Chiastor situated beneath the epithelium of a canal,
showing the tangential position of the
actines; x 292.
30. The youngest form of sterraster observed; x 292.
31. A young aterraster, showing the nucleus and
immediately surrounding protoplasm of the
scieroblast; x 292.

PAGE
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PLATE XXIX.
PAGE
Tlieonella swinlioei,
Figure 1. Sponge; nat. size.

.

.

.

.

Lateral view.

2. Sponge, seen from the oscular end; nat. size.
3. Vertical median section of the sponge; nat. size.
4-8. SpiculesFigs. 4, 4a-4e. Various forms of phyllotriarnes; x 73.
5, Sa-5c. Microstrongyles; fig. 5,
a young form; figs. 5a-5c,
various forms of fully grown
apicules; x 500.
6, 6a-6e. The strongyle; fig. 6, the
usual form, x 95; figs. 6a, 6b,
ends of stronpvliR g1iwnn liao

enlargement of the axial rod,
x 360; fig. 6c, an example
with tylote ends, x 95; fig. 6d,
the tylote ends, more highly
magnified, x 360.
Figs. 7, 7a. Tetracrepid desmas; x 73.
,, 8, 8a, 8b. Young forms of the
desma; x 430.
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PLATE XXX.
PAGE
T/ieonella swinhoel,
Figure

.

.

.

*

.

1. Part of a vertical median section through a small example of the sponge; on the right the
them the choano
collenchymatous wall of the cloaca, on the left the ectosome, between
some; x 10.
2. Tangential but slightly oblique section through the ectosome, showing on the lower margin
the pore areas, and above them the ramifying subdermal cavities; x 10.
3. Tangential superficial slice, showing two groups of pores; x 95.
4. A single pore: the surrounding epithelium appears as a nucleated membrane, below it are
scattered microstrongyles; x 360.

,,

5. Section at right angles to the surface; the darker portion represents the ectosome, the lighter
the choanosome; x 20.

,,

6. Section at right angles to the surface through the roof of a chone; x 430.

,,

7. Section through the choanosome, showing the characters of the chamber system, on the right
a strand of fusiform cells: the linear series of dots in the choanosome indicate Oscillaria;
x 180.

,,

8. Part of the preceding more highly magnified; x 700.
9. A nearly longitudinal section through a canal, showing the collenchymatous walls; x 49.

,,

10. A similar but transverse section; x 49.

,,

11. Part of the preceding section, more highly magnified; x 300.

,,

12. Part of the choanosome, containing parasitic cells; x 430.

71

13. Longitudinal section through a fibrous strand; on the left epithelial cells, on the right
associated Oscillaria are seen; x 360.
14. Similar to fig. 12; x 430.
15. Epithelium, showing cellular outlines, from the walls of a canal; x 540.

,,

16. Similar, but with the cells isolated; x 540.

,,

17. A section through the choanosome, showing strongyles in situ, with associated spongin,
indicated by the darker tint; x 95.
18. A cell occupying the interspace between the syzygial tubercles of two desmas; x 360.

,,

19. A desma, indicated by the untinted part with a blue outline, showing the scieroblast in situ
over the centre; x 430.

,,

20. The young crepie of a desma seen embedded in its soleroblast; x 292.
21. Similar, but the crepis still smaller, and presumably younger; x 292.
22. Tissue replacing the collenchyma in some parts of the sponge; x 540.
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PLATE XXXI

Figs. 1-6. Discoder'inia or'nata,
Figure

PAGE

-

.
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1. Skeleton of the sponge; nat. size.
2-6. SpiculesFigs. 2, 2a. Oxeas; x 95.
3,3a, 3b. Microxeas; 3a, centrocinate; 3b, centrotylote; x 360.
4. Miorostrongyles; x 360.
5, 5a-5d. Disootriienes; x 95.

Figs. 6, 6a-6c. Tetracrepid desmas; fig.
6b shows on the right the
character of the zygosis; fig.
6c shows a tetraradiate cavity
produced by an enlargementof
the canal of the crepis; x 73.

Figs. 7-12. Neosiphonia superstes,
7, 7a, 7b. The sponge; figs. 7 and
above; nat. size.

7b seen from opposite

.

.
sides,

.

7a, from

8-12. SpiculesFig.
,,

8.
9, 9a.
10.
lOa.

Ozea; .x 38.
Spirasters; x 360.
Diohotrine; x 95.
Thchotrine; x 95;

Figs. 11, ha. The desma; fig. 11 seen
by reflected light; x 73.
12, 12a. Examples of the mode
,,
of zygoaia; x 150.
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PLATE XXXII.
PAGE
Figs. 1-11. Discodermia discfurca,
Figure

.

.

.

292

1. Sponge; nat. size.
2. Section at right angles to the surface, showing the skeleton of the
sponge with the phyllotrienes in place, clothed by an incrusting
Monaxonid; x 63.
3. Section through part of the choanosome; x

292.

4-li. SpiculesFigs. 4, 5. Tetracrepid desma; x 86.
6. An abnormal form of desma,
with only three epactrne8;
x 86.

Figs. 7-9. Different forms of phyllo
triorne; x 86.
10.
Microxea;
x 292.
,,
11. 1licrostrongyle; x 292.
,,

Figs. 12-25. Discoderinia panoplia,

.

.

.

12. The sponge; nat. size.
13-20. Spicules13. Tetracrepid desma; x 63.
14. A part of the desnrn more
highly magnified, to show
the character of the syzygial
tubercles; x 125.
15-19. Discotrienes; figs. 15-17, x 49;
6gs. 18, 19, x 63.

Fig.
71

21. Poral surface

of

the sponge,
discotrines; x 37.

Fig. 20. Discotriines of the superficial
and immediately underlying
layer from near the base of
the sponge, showing the
zygosis of the desmas of the
latter layer; x 125.

showing

the

poral

sinuses

of

the

22. A part of the oscular surface with the superficial discotrines
removed, to show the nature of the rhabdal sinuses; x 49.
23. Oscular surface; x

37.

24. A fragment of skeleton from a cavity in the limestone on which the
sponge is attached, to show the modifications undergone by the

syzygial tubercles, which have become flattened and lpmihar;
x68.

25. A. young discotrine; x 63.
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PAGE
Pleroma turbinatum,

.

.

.

.

Figure 1. Sponge; nat. size.
2. The

showing the
prepared; nat. size.
same,

cut

face

from

3-8. Spicules---Fig. 3. Dichotritene; x 73.
4. Oxea; x 73.
5. Microxca; x 73. The two figures
to the right the same; x 292.
x
The four
73.
,, 6. Spiraster;
figures vertically below this are
examples of the same more
highly magnified, the first three
x 292, the last x 360.
7, 7a-7e. Rhabocrepid desmas, x 73;
7b', the crepis, x 292.
8.
The
,,
young desma at a very early
stage; x 73.

which the

thin

slices

were

Fig. 8a. The same at a stage slightly
more advanced, showing
the crepis in the middle of
the epirabd; x 73.
8d. All young forms of
8b,
Sc,
,,
desma; x 73.
8d'. The
as
seen
in
8d more
crcpis
highly magnified; x 292.
8e.
The
,,
epactine of a desma
showing the crepis and the
enveloping granular and
clear layers; x 292.
,, 8f. Two desmas, showing the
mode of zygosis; x 73.

9. Section at right angles to the surface, showing the general characters
of the cortex and choanosome; x 12.
10. A part of the choanosome of the preceding, more highly thagnified, to
show the characters of the chamber-system; x 292.
11. Flagellated chambers, showing the fenestrated membrane;

x 430.

12. Two choanocytes; x 540.
13. Part of the cortex to show its histological characters; x 360.
14. A problematical cell from the choanosome; x 430.
15, 15a. Sections

at right

angles to the surface
associated protoplasmic structures; x 540.

15b, c, d. Protoplasmic structures
seen en, face; x 540.

coating

the

of

surface

desmas,

of

the

showing

desmas
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PLATE XXXIV
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Figs. 1-13. Coralli8ie8 masoni,
Figure

1. Sponge; nat. size.

2-8. SpiculesFig. 2.
2a.
3.
,, 4.

Diohotritene; x 03.
I Fig. 5. A stage further advanced; x 180.
6. A stage still later; x 73.
x
63.
,,
Oladome, seen en face;
A very young form of desma; x 73.
,, 7, 8. Fully grown desmas; x 73.
Another young form, more enlarged, I
I
showing the orepia; x 180.

9. Section through part of the choanosome, showing a strand of fusiform cells, the function
of which is unknown; x 225.
10. A part of the choanosome, showing flagellated chambers; x 225.
,,

11. Epithelial surface seen on the walls of one of the canals; x 430.
IC) Section
1_I.
through part of the cortex, showing vacuolar connective tissue; x 360.
13. Section at right angles to the surface of the sponge, showing the general appearance of the
cortex: the clear oval spaces of uniform size are the vacuoles of the vacuolar connective
tissue; x 95.
Figs. 14-19. Co-railiBtes typus,

.

.

.

.

.

,,

14. The sponge; nat. size.

,,

15. The face of a section taken through a median vertical plane; nat. size.

,,

16. Section at right angles to the surface, showing the arrangement of the hard parts in the
ectosome; x 125.

,,

17. One of the problematical hollow siliceous bodies (Diatoms?) strewn
through the ectosome;
x 292.

301

18. Dichotriarne; x 63; fig. 18a, cladome of the
preceding seen en face; x 63.
19. Centrotylote microxea, which was observed as an adventitious form
apparently resulting from
the modification of a spiraster; x 292.
Figs. 20-22. Fachymati8majolzn8tonja,
,,

.

20. Part of figure 21, more highly magnified; x 292.
21. Transverse section through one of the oscular canals of the cortex;
x 51.
22. The epithelium of an intercortical canal, seen en/ace; x
360.

.

.

.
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PLATE XXXV.
Figs. 1-11. Azorica cra8iusdula,
Figure

PAGE
324

.

1. The sponge, seen from the poral surface; nat. size.
nat. size.
2. A part of the sponge, seen from the oscular face;

3-li. SpiculesFig. 11. A not quite adult desnm, showing the
Fig. 3. Oxea; x 125.
x
180.
crop a; x 180.
4. Part of a desma;
different
of
desmas
in
5-10. A series of
stages
growth, the youngest to the left; x 180. I
Figs. 12, 13. Coralli8(e t1iornai,

.

.

.

.

301

12. The sponge seen from the poriferous face; nat. size.
13. The same seen from the oscular face; nat. size.
(For the spicules of this sponge, see P1. XV. figs. 40-46.)
.
.
.
.
Figs. 14-22. Azorica maryinala,
14-22. SpiculesFigs. 14, 15. Desmas; x 63.
Fig. 18. Part of a (lesma, showing the syzygial
16. Part of a deems, showing syzygial
ends; x 225.
,, 10. A young desma, consisting almost solely
processes.
ir. Form frequently assumed by the
of the cropis, of which the axial rod
,,
desmanear the surface of the sponge, I
is shown; x 225.
the upper side of the drawing is that
,, 20. Desnia more advanced; x 225.
turned towards the surface in the
,, 21. Desma after treatment with caustic
soda; x 63.
sponge; x 63.
-02 Oxea; x 180.

23. Centrotrine; x 295.

Fig. 23. Trip(okin.ns c1adosu, .

.

.

.

323

.

93

Figs. 24, 25. Isolated undetermined spicules, found associated with Gorailis1es t1onia.n.
24. This spicule, of which numerous examples were observed, presents a straight rhabdomo
measuring about 045 by 004 mm., traversed by an axial rod 024 mm. long, with
numerous short, usually bifid cladi, given off all along its length.; these do not appear to
be adapted for zygosis, and it is doubtful whether the spiculo is to be
assigned to the
Monaxonida or the Litb.istida; it may be named provisionally Ort/Loraclii$ problemalica;
x 95.
25. A microsciere probably of Corallistes thomasi; x 300.

26-28. The sponge; nat. size.
face.

Figs. 26-50. Scleritoderrna flabelliformis, .

.

.

.

The first two figures represent the oscular, the third the poriferous

29-50. Spicules-.Figs. 29-33. Various forms of the microstrongyle;
)C 360.
34-41. The deems mvarious stages of growth,
commencing with the youngest,
x 95; fig. 35a is a more magnified
representation of fig. 85; x 860.
42. The eplrabd of a deems, showing the
enepla;x 200.

I Figs. 4349. Various forms of deems; x 95.
Fig. 45 represents a form fre
I
quently assumed by desmas
lying near the surface of the
I
sponge.
,,
60. Syzygial processes; highly magni
I
fled.
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PLATE XXXVI.
PAGE
Azorica pfefferte,
Figure

.

.

.

.

1. The sponge; nat. size.

2-20. Spiculcs-

Figs. 2, 3. Oxeas; x 95.
4-13. Various stages in the growth
of the desma; x 95 (except fig. 9,
which is x 200).

Figs. 14-19. Various forms of the fully
grown desma; x 95.
20. Two desmas in zygosis;
,,
x 200.

21. Part of section through the choanosome, showing the general
ance of the tissue; x 180.

ppear

22. Section at right angles to the surface, showing fusiform cells directed
at right angles to the external epithelium; x 300.
23. Part of a section through the choanosome;

x 360.

24. Isolated mesodermal cells; x 430.
25. Section through the choanosome, showing the general characters of the
chamber-system; x 360.
26. Similar to the preceding, but more highly magnified; x 430.
27. Longitudinal section through one of the water canals; x 240.
28. Section at right angles to the surface, showing the arrangement of the
subdermal cavities; x 34.
29. Part of a similar section taken from the oscular side of the
sponge;
x 180.
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PLATE XXXVII
PAGE
Siphonidium capitatum,
Figure

.

.

.

.

1. The sponge; nat. size.

2-21. Spicules-

2. Ectosomal desma; x 292.
3-8. Various forms of choanosomal
desma; x 95. Pig. 3 represents a form frequently assumed when the desma occurs
immediately below the external surface.
9-15. A series of young desmas, arranged in the order of age;
fig. 9 represents an example
scarcely advanced beyond the
stage of &repis, in fig. 14 the
crepis is to be seen in the

Fig.

middle of the spicule. Fig.
9 x 200, figs. 10-12 x 360,
figs. 13, 14 x 200, fig. 15
x 95.
Figs. 16,17. Three examples of the oxytylote, showing the much
enlarged axial canal; x 200.
,, 18-20. The tylote terminations of
other examples; x 200.
21. Dcsmas in zygosis; on the
,,
right lower corner of the
figure a small secondary
desma is to be seen; x 95.

22. The skeleton of the terminal part of one half of one of the tubular
processes of the sponge, cut longitudinally; x 95.
23. Transverse section through the wall of one of the tubes; x 73.
The
thin line tinted brown and. blue situated to the right, separated from
the rest of the section, represents the displaced outer membrane
which bounds the exterior of the sponge.

24. Part of a transverse section, to show the collenchymatous layer in the
interior of the tube; x 49.
25. Section through the choanosome,
showing flagellated chambers; x 292.
26. Vacuolar structure seen in the collenchyma of
fig. 24: x 292.
27. Vacuolated tissue lying below the external membrane of the
sponge;
x 860.
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PAGE
Figs. 1-12. Pganzmastra murrayl,
Figure

.

.

.

.

175

.

.

9

1. Sponge; nat. size.
2. Vertical section ; nat. size.
3-12. SpiculesFig. 3. Plagiotria-ne; 73.
4-9. Various forms assumed by the cladomo of
the plngiotriiene; x 180 (except fig.
4, x 292).

Fig. 10. Microstrongyles; x 430.
,, 11. Oxyastor; x 430.
,, 12. Sphcraster; x 430.

Figs. 13-17. Tetilla roronida,

.

.

13, 14. The sponge, nat. size; fig. 13, seen from above; fig. 14, lateral view.
15-17. SpiculesFig. 15. Protrizene; 180.
99 16. CIndal end of nnatrienc; x 180.

Fig. 17. Cindal end of anamornenc; x 180.

Figs. 18-27. Pilodiruta pachydcrznata,

.

.

.

.122

18, 19. The sponge; nat. size.
20-23. Spicules
Fig. 20. Oxen; x 73.
21. Orthotrj&ene; x 73.

Fig. 22. Anatriene; x 73.
,, 23. Waster.

24. Superficial tangential section from the surface of the sponge, showing in the middle a sieve
pore. The epithelial outlines are not seen in the preparation, and are only introduced to
indicate the position of the epithelium; x 200.
25. Section at right angles to the surface, showing the characters of the cortex and of the
incurrent chones; x 51.
26. One side of a median longitudinal section through an oscular chone; x 73.
27. A more magnified representation of the outer layer of the lower part of the preceding, to
show the supposed testhocytes beneath the epithelium; x 292.
Figs. 28-30. Gallipelta ornata,'

.

.

.

.
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,, 28, 29. Two of the discotrines; x 292.
30. Amphiaster; x 430.
In the legend at the foot of the Plate this is Corallistea callipetta, the name
having been changed since the Plate
was printed off.

PLATE XL.
PAGE'
Figs. 1, 2. Anthastra parvispicula,
Figure 1. A

.

.

.

145

the position of two
poral chone in transverse section, to show
The
sthocytes are indicated by two
supposed esthocytes; x 73.
dashes on the right of the figure, slanting downwards towards a recess

in the chone.

2. Part of the preceding, more highly magnified, to show the supposed
sthocytes, which present a somewhat darker tint than the other
cellular constituents of the tissue; x

Figs. 3, 4.

292.

Cydonium glariosus,

.

.

.

223

3. Transverse section through the cortex and adjacent choanosome, showing
embedded sand grains and pencils of small oxeas; x 32.
4. Tangential slice from the surface of the sponge, showing the pores, and
the asters below the epithelium; x 180.

Fig. 5.

Cranieila ,s'imillirna,

.

.

.

30

5. Longitudinal median section through the solid planula; x 73.
The
columnar cells of the outer layer are shown more highly magnified
above the chief figure; x 430.

Fig. 6:

(JhC4l'acella asjera,

.

.

.

92

.

.

.

272

.

.

.

136

6. The sponge; nat. size.

Fig. 7. Placospongia carinata,
7. Transverse section; x

10.

Fig. 8. Astrella vosmaeri, .

8. Transverse section
through the cortex, showing the characters of the
chones; x 51.

PLATE XLI.
POE
Figs. 1-4. Disyringa dissirnilis, .
Figure

.

.

.

1. The sponge; nat. size. On the right of the upper end of fig. Id a section is shown of the
cloacal tube; in a corresponding position at the lower end a transverse section of the
tube; the
poriferous incurrent tube; fig. lb represents the termination of the cloacal
sponge of fig. ic possesses the longest incurrent tube observed, and this is not complete.
2. The sponge, restored from the fragments shown in the preceding figure; nat. size.
3. A diagrammatic median longitudinal section through the sponge; nat. size. a, A transverse
section through the cloacal tube; b, a transverse section through the incurrent tube; c, a
transverse section through the sponge in the region just whore the incurrent tube divides
after entering the sponge.
4. Transverse section through the body of the sponge, showing the symmetrical arrangement
of the excurrent and incurrent canals which alternate with each other. I, incurrent, E,
excurrent canals; x 4.
5. A facial view of the wall of the excurrent tube of Tribrachium schmidlii, seen from without
x 73. (The figure would answer as well for the oxcurrent tube of Disyriiiga dis8iniilis.)
Figs. 6-21. T1illa pedzfera,
6. The sponge; nat. size.
7. Section at right angles to the surface, showing the folding of the spongophare; spermclusters will be observed in places; x 73.

8-12. Spicules-

Fig. 8. Anisocladal protritone; x 180. The
rhabdome of this should have been
represented as broken at the centripetal end.
9. Promontsne; x 180.

Fig. 10. Cladal end of anisooladal prodiLeno;
x 180.
,, 11. CIadal end of anisoaladal protriiene;
x 180.
12.
CIadal
end of an anamoniene; x 180.
,,

13. Spermatoblast; x 292.
14. The earliest stage of segmentation observed; x 292.
15. A developing sperm-cluster; x 292. Fig. 15a, a few of the segmentation cells of the
preceding, more highly magnified; x 576.
16. Sperm-cluster, almost mature; x 299.
highly magnified; x 576.

Fig. 16a, some of the developing spermatozoa, more

17. A sperm. cluster in a stage somewhat later than that of fig. 15; x 292.
segmentation cells, more highly magnified; x 576.

Fig. 1 7a, some of the

18. Sperm-cluster in a stage more advanced than the preceding; x 292.
19. An abnormal appearance presented by a sperm-cluster; x 292.
20. A. mature spermatozoon; x 576.
21. A problematical body, apparently the segmentation of an ovum; x 292.
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.

.

.
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.

.
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Figs. 1, 2. Sphinctrella gracilis,
Figure

1. Microxea, spirally ridged; x

292.

2. Spiraster; x 720.
Figs. 3, 4. Sphinctrella ornata,

3. Triod, with spirally arranged ridges on the actines; x
4. Spiraster; x

292.

720.
Figs. 5-11. Amphius huxleyi,

.

5. The sponge; nat. size.
6. Oxea; x 200.
7. Amphiasters; x 720.
8. Longitudinal median section through a lobe of the sponge, showing the
cloaca; nat. size.
9. Section at right angles to the surface, to show the general
arrangement
of the canals and spicules; x 7.
10. Tangential slice from the surface, showing the pores and oxeas
disposed
beneath
the
x
180.
tangentially
epithelium;
11. Section at right angles to the surface,
passing through a pore-sieve,
and the underlying incurrent canal; x 73.
Figs. 12-19. Doryplei'es denclyi,

.

.

.

426

12. The sponge; nat. size.
13-19. Spicules13. Somal oxea; x 51.
Fig.
14-16. Sornal spheraaters; x 180.
17. Ectosomal spheraster; x 180.
,,

Figs. 20-21.

Fig. 18. Tylotoxea; x51. (Possibly
not proper to the sponge.)
,, 19. Tylote end of the preceding,
more highly magnified.

Craniella schmidtii,

.

.

.

20. Section through an entire
sponge, showing the young sponges and
within
the
embryos
parent; x 22.
21. A part of the
preceding, more highly magnified, showing a planula
penetrating the cortex; x 51.
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PLATE XLIII.
PAGF
Figs. 1-9. &olopes rnoseleyi,
Figure

.

.

.

432

1. The sponge; nat. size.
-7. Spicules-

Fig. 2. Oxea of the spicular fibres;
x 51.
3. Oxea of the cortex; x 51.
,, 4. Microxea of the cortex and
choanosome; x 51.

Figs. 5-7. Aniphiasters; x 720. (In
fig. 6, three whorls of
actines are present, it thus
calls to mind the scep
trella).

8. Transverse section through the cortex, to show the arrangement of
the spicules; x 51.
9. A part of the preceding, more highly magnified, to show the arrangement of the microxeas; x 200.
Figs. 10-12. Isops apiaviuni,

.

.

.268

10. Diactinate reductions of the oxyaster; x 225.
11. Microstrongyle; x 225.
12. Oxyaster; x 225.
Figs. 13-19. Miscellaneous.
13. Part of a radial section through
a very young example of Drag0
norinan', showing the diehotrines beneath the outer
epithelium, with very short rhabdomes; x 200.
14, 14a. Two triods from Placina monolopha, showing a sigmate form at the
origin; fig. 14 x 540; fig. 14a x 1080.
15. Transverse section through the cortex of Tethya lyncurium, showing
segmented ova, or developing internal buds, situated immediately
beneath the outer epithelium; x 6.
16. A part of the preceding more highly magnified, to show the structure
of the segmented ova or internal buds; x 292.
17. Part of a radial section through a specimen of Tètl&ya lyncurium
from Norway.
The oscule communicates with the excurrent canal
a
by
sieve-pore; x 10.
18. The terminal portion of an oxea of Do,ypleres denciyi (wrongly
assigned to Tethya lyncurium in the legend to the Plate) after
treatment with hydrofluoric acid; the outer brown dotted line is
an organic sheath which resists solution, the inner brown rod is
the axial rod of the spicule; x 292.
19. A dlichotrine of Dragmastra normani, with an adventitious cladus.
Two of the normal dichocladi (b and c), are not completely repre
sented in order to save space; a is the accessory cladus, its axial
rod is separate and distinct from that of the rest of the
spicule;
x 200.

PLATE XLIV.

Figs. 1-6. Tethya

jc1iellenit,

.

.

.

.

PAGE
497

Figure 1. The sponge; nat. size.
2. Portion of the external surface, somewhat enlarged, to show the character of the conules.
3. Also a part of the exterior surface, but taken from near the oscule, to show the modification
which the conules undergo in this region.
4. Transverse section through the sponge; the dark dots in the ehoanosome, are the ova, which
occur scattered throughout it; x 61.
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5. Section through part of the choanosome, showing the distribution of the ova; x 32.
6. Section through part of the choanosome, showing the appearance presented by the flagellated
chambers, and the minute characters of the ova; x 292.
Figs. 7-14. Tethya japoniea,

.

.

.

.
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7, 8. Two specimens of -the sponge; nat. size.
9. Part of the external surface, slightly magnified, to show the characters of the conules and the
ridges by which the conules are united together; x 612,
19

10. Part of the external surface of the sponge represented by fig. 8; somewhat enlarged.

21

11. Transverse section, showing the conules of fig. 7 in longitudinal section; x 6.
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12. A median longitudinal section through one of the weUings at the end of the conules in fig. 7,
supposed to be an external bud; x 24.

19

13. A similar "bud" from Tefhya 8eyc/elleni, showing the arrangement of the chief spicules;
x 24.
14. A part of the section of fig. 12, more highly magnified, to show the composition of its
tissues, which agree with those of the cortex; x 292.

15. The sponge; nat. size.
17

Figs. 15, 16. Tet/aya ingalli, .

.

.

.
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16. Transverse section through the cortex, and adjacent choanosomo; x 6.
Figs. 17-19. Telhya lyncuriuns,

99

.

.

17." An oxea split at the one end under the action of a cold solution of caustic potash; x292.
18. An oxea showing the axial rod passing into the protoplasm of the scioroblast; x 360.
19. Two Bpherasters, as seen in the cortex, each embedded in a soleroblast; x 292.

ERRATA.
Page xxviii, fifth line from the top, for "Ews'iplwnia" read "Neosipitonia."
Page xxx, fourth line from the bottom, for "Agiardicila sch2dvii" read "Tethyopsis radiata."
Thrombidte."
Page Lxxiv, in table of phylogeny, after "dichotriame" insert "of the family

Page

The

dichotriiene of the Astrophora is undoubtedly derived from the pro-, plagio-, or orthotrüene
within the suborder.
xcii, sixteenth line from bottom, insert "Vosmaer" before "Heider."

Craniella schnvidtii, in the measurement of the chord of the
Page 38, eighth line from bottom,
anatrkene, read "01 mm." for "001 mm."
in the measurement of the chord of the anatrhEne, read
Page 54, bottom line, Craniella tetl&yoides,

"011 mm." for "0011 mm."
the length of the chord should read "013 mm." instead
Page 55, fifteenth line, Craniella zetlandica,
of" 0013 mm."
"
107," for "Calthrpella geodides, page 110."
Page 88, second line, read Calthropclla simplex, page
Page 140, eighth line, read "orthotrir.ene "for "protrine."
measurements of the cladome of the anatriarno,
Page 147, thirteenth line, Antliastra pyror1wiA9, in the
read "sagitta 0048 mm., chord 01114 mm."
is probably a Splthwtrclla.
Page 206, Stdlettinopsis anntdata, here doubtfully referred to Asteropus,
Page 277, fourteenth line, for "so many" read "some."
and
Pages 278-280, where the words "hypomere and spongomere" occur, read "hypophare
spongophare."

