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By C. F. Jesxiy, B.A,
(12 Plates.)

PART 1
INTRODUCTION AND CLASSIFIGATION,
INTRODUCTION. _

T8E preparation of the Report on the ‘Discovery’ collection of ealeareous sponges
was, in the first Instance, entrusted to Professor B. A. Minchin. He had partially
examined the Homocoela and made some drawings of them, when he was unfortunately
obliged to abandon the undertaking, owing to fhe pressure of other duties, The
collection was then entrusted to the author, who has had the advantage of using
Professor Minchin’s notes on the //omocoelu and his lifelike drawings (Figs. 12 and 14),
showing the habit of growth of the two new species of Leucosolenia.

The author desires to record his indebtedness to Professor Minchin for much
valuable advice, to Professor Dendy for valuable suggestions as to the classification of
the new genera, and for specimens of Grantiopsis cylindrica, to Mr. R. Kirkpatrick
for constant help and particularly for permission to examine the British Museum
collection of calcarcous sponges, to Professor R. von Lendenfeld for specimens of
Sycon tenellum, and to Professor Jefirey Bell, to whose kindness he owes the privilege
of undertaking this most interesting investigation.

The collection consists of 109 specimens. Of these, 39 belong to the grade
Ilomocoela, and are divided among five species, of which two are new to science. The
remaining 70 belong to the grade Heterocoeln, and are divided among 18 species
and one variety of an existing species, all of which are new to science.®

Of the five species helonging to the grade Homocoele, two belong to the genus
Clathrina and three to the genus Leucosolenia.

Of the 18 new species of /eterocoela, five belong to the genus Leucandra and the
remaining 18 are distributed among six new genera.

an

CLASSIFICATION,

The classification here wused, which is shown in the following table, is that
proposed by Poléjaeft (4) for the Homocoela and by Dendy (2) for the Heterocoela

* With the possible exception of three of the species, which can anly be considered as provisionally settled.
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and adopted with slight modifications by Minchin (1); it has been co
extended to include the new species. The last colwmn in the table

number of species in each genus found in the ¢ Discovery’ collection,

AT AR A

i ) Number of Specie
B ’ Families, Genera. in ¢ Discovery’
1 Cellection,

GRADE A. —TIOMOGCOELA.

Ascandra,
Dendyu.

Clathrina . . . . 2
1. Clathrinide . .

9. Lencosoleniide

Ascyssa.
Leucosolenin . . 3

b spec

GRADE B.—HETEROCOELA.

Sycon.*

Sycetta.
1. Sycebbide . .
Tenthrenodes . . . 2

Grantia.f

¥ o Ut.e.

LRk Sub-genus Synnte,
i Utella.

! Anamazilla,

! Byocissa.
i Teucandra . . . . | 5 and 1 variet
}' Lelapia.
Leuneyssa.
Dermatrefon . . . 2

2. Grantiidme . . .

Heteropia,

Urantessa,
8. Heteropidee . . .
: Vosmseropsis,

Heteropegma.

LB , - Amphoriscus.
4, Amphoriscidie . + Syenlmis.

: i Leucilla.

Streploconus . . . 1

| g 5. Chiphoride . . . { Hypodichyon ' ' : 1
[
1
i

Sub-genus Grantiopsis.
Megapagon . . . . 4

Achramorpha . . . 3,
] G Stawrerrhuphidie . .

£ 18 species al
' 1 variety.

Tn the ahove table the names of the new families and genera are print

! * The genus Sycantha is omitted for rensons stated on p. 4,
+ Grantiopsis is transferred to the family Staurcorrhaphide.

ek
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This classification is based primarily on the arrangemen

gshown in the following

diagram, where the families ave

3

t of the spicules, as is

arranged in four columns fto

show their dependence on the spiculation. The families on the same horizontel line

correspond more or less in their

canal systems.

o SUBDERMAL SPICULES. ‘ SUBDERMAL TRIRADIATES. SUBDERMAL QUADRIRADIATES. CHIAOTINES.
e o e
Family. Genuis. \ Family. Qenus. Family genus. Family. Genus,
T ews, | [ e
Sycetbta . . . N . . . . + . |Streptoconus.
1, Bycettldm {Sycon. 5. Chiphoride, .
Tenthrenodes . . R L. . . [Hypodietyon.
Grentia. Grantessa, Heteropegims ¥ Achramorph.
Heteropia, Amphoriscus. Grantiopsis.
Syculmis.
Ute.
Synute.
Utella. '
2, Grantiide \é’;?i?sfﬂm' 8, Heteropide 4, Amphoriscide | 6. Staurorrhaphide
Leucendra . | « . Vosm@ropsis . {Leusilla. . Megapogon.
Lelapie.
Tieuoyssa.
Dermabreton. \

Ngw Famioigs,—The two new families,

introduced to contain the

which

Cliphoridee® and Stawrorrhaphides,} ave
9 new species and 2 old ones

have chiactine spicules.

The name chiactine is introduced to denote a special type of quadrivadiate spicule

which differs from the ordinary

quadriradiates both in shape and in position in the

sponge. The chiactine is a quadriradiate spicule lying with its basal ray directed

radially outwards (centrifugally) and its apical ray, which is

to lie almost in line with the basal ray,
and projecting into the gastral cavity.
found in only 2 species of sponge,

Leuconie  crucifera,

to the new family Staurorrhaphidee,

make the present rveport a complete record of all species
rief descriptions of Megapogon eructfer

of the spicules, are included.

Poléjaeff (4) and

former i3 Dow included in the new

directed radially

N

each represented by a
genus Megapogon.
the generic name being
in
@ and Grantiopsis

In some of the mew species this type of spicule occurs

ordinary types,

the species

-

way that the Sycettide do from the Grantiidse, 1t seeme

bub in several it forms the wh
the exclusion of the ordinary quadriradiates an
can hardly be over-rated, and fully justifies the

of two, but as they fall into two groups,

d friradiates ;
formation of

containing chiactines might have been included

which differ

under two corresponding new families.

* yi, 5 oross; opaw, 10 beav.
T xi, & cross; dkTis, { YRY.

1 oravpls,
§ For a detaited deseription of the ¢

o cross ; padls,

Grantiopsis cylindrica, Dendy (7).

bent at its base so as
inwards (centripetally)

This type of spicule has hitherto  been

single specimen, viZ.,

The

The latter is sransferred

retained. In order to

the two new families,

eylindrica, with drawings

in cmjunction with the

ole ‘gastral and body-wall skeleton, to
its importance, therefore,

the new families. All

in one family instead

from each other in the same
A4 better to divide them

a needle ov spicule.

hiactines see Part ITL
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~

NEw GrNera.— The new genera, Hypodictyon,® Dermatreton,t and Tenthrenode

T T S e e

are introduced to contain the five mew species which have linked ” flagellat
chambers, The term ¢linked” is here used to describe the peculiar arrangeme
of the flagellated chambers in an open network or honeycomb pattern, so that
large number surround each of the very large incurrent canals (intercanals).

Sycon and Grantia the ineurrent canals arve usually smaller than the flagellal
chambers, and arc each surrounded by only three or four flagellated chambers.
Three of the new species have freely projecting distal cones; wo of these
included in the new genus 7 enthrenodes, in the family Sycettide, and the th
which contains chiactines, is in the corresponding genus Hypodictyon, in the fan

Chiphoridee.  The two remaining species have distinct dermal cortices, and
therefore, included in the mew genus Dermatreton, in the family Granttidee.

dermal cortex is not continuous, bub takes the form of a network covering the
of the flagellated chambers, and is pierced by large holes corresponding to the sp
(incurrent canals) between those chambers. _

The *linked” arrangement of the flagellated chambers appeared to resen

closely the  grouped ” arrangement described by von Lendenfeld (B) as oceurriny
Sycantha tenella.  As doubts existed concerning the accuracy of some of the de
of this description, it seemed advisable to re-examine the specimens. The author

enabled to make this examination by the great courtesy of Professor von Lenden

f who sent him all the remaining material he possessed.  This materia
considerably macerated (as is stated by von Lendenfeld in his original descript
t! but is in quite good enough condition to allow the general structure to be ascerts
I with certainty. The results of the aubhor's examination show that all von Lenden
e figures represent the structure correctly except Figs. 53, 54 and 56, which, th
x'i no doubt aceurately drawn, are quite misleading. The interpretation placed or

AT A

: figures by him appears, however, to be erroneous, and would seem to be due b
§
\ unfortunate cross-section shown In Tig. 56. The true structure is best shom

Fig. 57, representing a tangential section near the oastral cortex. This figure show
regular rectangular network formed by the chamber walls. The rectangles are alterr
flagellated chambers and canals, arranged like a chess board, exactly in the m
shown in Haeckel's Kalkschwiimme,” Tig. 13, Plate 60, as typical of his sub-
Sycocubus (sub-genus 3 of Sycandra)., Haeckel's figure shows (correctly) the an
ment of the flagellated chambers and inter-canals of Syeon schmidti; this arrang
only differs from that of Sycantha tenella in the shape of the flagellated cha
which in Syeon schmidti are approximately square (in tangential section), w
in Sycantha tenella, though still rectangular, they are much longer in one dir
(parallel to the axis of the sponge) than in the other (circumferentially). Sy

o s S P R R

tenella is, therefore, a typical Sycon, vemarkable for the size and regular arrang

* §ro, under; Sfervar, a nob. % 8¢ppa, skin; Tpyris, holed,
1 revBpevalys, honeycombed.
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CALCAREA. 5

of the flagellated chambers, The flagellated chambers touch each other only at the

corners and have no intercommunication canals. Serial tangential sections show that

each flagellated chamber opens independently into the gastral cavity. (See
Plate XXXVIII, Fig. 137.) This may also be inferred by comparing the distances
between the openings into the gastral cavity, shown in von Lendenfeld’s Figs. 56 and
58, and the distances between the flagellated chambers shown in Fig. 57 (remembering
that the rectangles are alternately flagellated chambers and canals). The ecross-sections
made by the author correspond exactly with the structure above described. It
is, therefore, evident that there is mo similarity between Syeon  tenellum, ag it
should now be called, and the new genera with ““linked ” chambers.

The new genus Streptoconus,® in the family Staurorrhaphide, corvesponds with
Sycon in the Syeettider.

The new genera Ackramorphat and Megapogon ] in the family Staurorrhaphide
correspond with Grantic and Leucandra in the Grantiider.

Dendy’s sub-genus Grantiopsis is transferred from the Grantiides to the Staurorrha-
phidze, because the only species ((Grantiopsis cylindrica) eontams chiactines.

TeraNOLOGY.—The following terms are used to deseribe the different pores
and passages by which the water passes through the sponge :—

Ostiz.—'The pores in the dermal membrane through which the water first enters the sponge.
Prosopyles—The openings in the flagellated chambers by which the water enters then,
Apopyles—The openings in the flagellated chambers by which the water leaves them,

PortsThis is a new term used to describe the openings in the gastral membrane by which the
water passes from the excurrent chambers into the gastral cavity.

Pore is only used in a general sense for any of the above.

Tncurrent chambers—'The large spaces sometimes found under the dermal cortex. The water
enters them by the ostia and leaves them by the inenrrent canals.

Tncurrent canals—The passages by which the water reaches the outside of the flagellated
chambers. They communicate with the outside water either througly the ostia or directly,

Eacurrent canals—The passages by which the water, leaving the flagellated chambers through
the apopyles, reaches the gastral cavity or oscule.

Frcurrent chambers—The spaces sometimes found outside the gastral membrane into which
geveral excurvent canals or several apopyles open. The water flows out of them through ports into
the gastral cavity.

Oscule—The opening by which the water finally leaves the sponge. It may be ab the end of one
or more excurrent canals, or at the top of the gastral cavity.

Oscular collar.—A thin tubular extension of the body wall, without flagellated chambers, leading
to the oscule.

The most interesting features of the collection are —

(a) The large mumber of specics (9) containing chiactine spicules,
() The five new species with “linked ” flagetlated chambers,

(¢) A remarkable sponge, Megapogon villosus, with larger spicules than any hitherto recorded for
a calcareous sponge. 'The oxea are upwards of 15 mm. long.

* grpemtis, twisted; xdvos, a cone, t dypas, o pear; popdi, form,
1 piyas, great; moyw, & beard, .
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(d) The development of the gelatinous metoderm in Lewcandro yelaiinosa.
(¢) 'Fhe duplicate ovum, apparently a new type of egg cell, in Megapogon raripilus.

Locality.—All the specimens were taken, at various dates, in Winter Quarters
and most of them from shallow waters.

PART IL

DESCRIPIION OF THE SPECIMENS WITH DEFINITIONS OF THE New GENERA AND
SPECIES.

Grape HOMOCOELA Por.
Faminy CLATHRINIDAE MiNcHIN.
('LATHRINA PRIMORDIALIS.
Astetta primordialis Haeckel (3), Vol. IL,, p. 16.

There is one small broken specimen of this species in the collection. In colour
it is yellow as preserved in spirits.  The spicules agree exactly with Haeckel's
description.

CLATHRINA CORIACEA.
Ascetta coriacen Haeckel (8), Vol. IL., p. 24.

There are two small broken specimens of this species in the collection. In colour
they are ycllow, as preserved in spirits. The spicules agree exactly with Haeckel's

deseription.

Fasminy LEUCOSOLENIID/E MiNceIN.

LEUCOSOLENTIA COMPLICATA,

Lewcosolenia complicata Minchin (8), p. 3G0.

There are five picces of sponges of this specics in the collection. The spiculation
agrees closely with the revised description given by Minchin.

LLEUCOSOLENIA DISCOVERYL

(Plate XXVIIL, Figs. 12-13.)

+

There ave about twenty-five specimens of this new species in the collection.
Its appearance and habit of growth are admirably shown in Fig. 12, drawn by Professor
Minchin, Tts colour is white as preserved in spirits. The oscular tubes in some
specimens attain a length of 9 mm. and a diameter (flattened) of 1 mm.
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Spicules (Fig. 18).
The following description is due to Professor Minchin :(—

Ozea.—The monaxon spicules of this species are very constant and characteristic.
They are divisible at the outset into () ordinary and (b) refringent monaxons i—

(¢) The ordinary monaxons are curved and vary greatly in,dimensions, from
about 100 u to 450 4 or more in length, and from 3 to 164 in thickness.
Every possible gradation is to be found between the greatest extremes in
size, 50 that it is not possible to divide these spicules into different classes.
The shaft-is thickest near the proximal end, which is also nearly straight
for rather more than half the 1éngth; from this point the shaft curves

, evenly, and tapers slightly, towardd the distinet Tance-head, which usually
shows very plainly the form of a double bend, especially in the smaller
examples of this type of spicule. Among the ordinary monaxons there are
always a very few I' type monaxons: these are very rare, and only one or
two are usually found in a whole spicule slide.

(b) The refringent monaxons are much scarcer than the ordinary type, but they
are easily found, as their optical peeuliarity makes it easy to distinguish
them from the others, especially under a low power of the mieroscope.
Tike the ordinary monaxons, they show a wide range of variation in size,
from small to very large. Their form is similar to that of the ordinary
monaxons in a general way, but shows certain constant’ peculiarities ; the
shaft is very slightly curved, sometimes nearly perfectly straight; the
proximal swelling of the shaft contrasts more sharply with the distal
extremity, which is often very slender and tapers down rapidly about half-
way from the proximal end ;- and the lance-head tends to be rudimentary
or even quite absent. DBy these special features the spicules can easily be

vecognised as a distinet class, apart from their characteristic appearance
under the mieroscope.

Triradiates.

(¢) The ordinary trivadiates are of fairly large size, in form very similar to
those of Leucosolenia complicata, with the unpaired rays markedly longer
than the paired rays. The unpaired ray is straight and slender, varying in
length from about 110 p to as much as 185 . The paired rays are generally
slightly thicker than the nupaired, sometimes distinetly so; they curve
symmetrieally, first in & backward direction for the proximal two-thirds of
their length, then forwards for the distal third; in length they vary from
100 p to 145 g, the average length being about mid-way between these two
extremes. * The anterior angle is an open one, but the lateral angles are

always greater than right angles, the spicules never heing T-shaped as in
VOL. IV, , 21
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botryoides. In young specimens the triradiates are generally smaller and
more slender than in the larger colonies.

Quadriradiates.

(d) These spicules are generally much scarcer than the simple triradiates, but
can always be found. Their facial rays arc similar to the triradiates, with
perhaps slightly less tendency to elongation of the unpaived rays. The
gastral ray is short or of moderate length, laterally compressed, and set
well back on the unpaired facial ray; its proximal end runs straight
upwards for about two-thirds of its length, then the shaft curves forwaxrds,
the distal extremity, however, being again nearly straight.

Spicu[aéz'on of the Oscular Rim.

The skeletal spicules of the oscular rim appear to he quadriradiates alone.
They are of relatively small size and slender dimensions ; the lateral angles
are very nearly or even quite right angles, so that the spicule is more or
less T-shaped ; the unpaired rays ave always distinctly longer than the paired,
the latter heing strongly curved, and the gastral rays are relatively long.

The monaxons of the oscular rim are, with rarc exceptions, of the smallest size.
Both ordinary and refringent monaxons are found ; the former differ from
those in other parts in the slenderncss of the shaft, the proximal end of
which is scarcely or not at all swollen. The refringent monaxons in this
region are also very slender and sharp.

LEUCOSOLENTIA MINCHINI
(Plate XXVIIL, Tigs. 14<15.)

There ave about eleven specimens of this new species in the collection, most of
them being oscular tubes only, with very little root tube. Their appearance and habit
of growth ave well shown in Fig. 14, drawn by Professor Minchin, The oscular
tubes, which are 3 mm. to 4 mm. long, ave usually largest towards the middie of their
length. Diameter, flattened, about 5 mm. The bulk of the skeleton spicules are
trivadiates, regularly arranged and often in rather open order, so that the walls have
a trangparent appearance. The oxea, which are small, usually about 90 long and
never exceeding 160 p, ave usually scarce, and in some specimens almost, if not entirely,
wanting. In the sptcimens with plentiful oxea there is a fringe round the oscule,
sec Fig, 15, but in the specimens with few oxea there is little or no fringe.

Spicules (Tig. 15).
Oxea.—There ave two sorts of oxea, ordinary and refringent :—

(@) Ordinary oxea, straight or slightly curved, with a lance head which is
usually bent slightly to one side, 604 to 160s long % 3 pu to 6 thick.
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The commonest size is 90 long X 4u to 5 p thick. In some specimens
the maximum size is 90 ¢ long.

Among the ordinary oxea there are a very few T type oxea. It is uncertain
whether these are always present. [t seems probable that in those
specimens in which the oxea are very scarce there may be none of I' type.

(b) Refringent oxea, similar to the smaller and thinner sizes of () and usually
nearly straight.

The Triradiates are of one sort :—

(¢) Alate triradiates, with the basal ray longer than the paired rays. Basal ray

' gtraight, tapering, fairly sharply pointed, 90 4 to 1404 long % 5 to 104
thick, Paired rays equal, bent very slightly downwards, tapering slightly
for about two-thirds of their length, then fairly sharply pointed, 50 1 to
90 u long X 5 to 7 u thick ; oral angle 130° to 140°

The Quadriradiates ave of one sort :—

{d) Alate quadriradiates, facial rays the same as the triradiates (¢). Apical
ray sharply pointed.
Oscular spicules —
(¢) Oxea from the fringe, like (a) but shorter, with bluntly pointed lance heads,
55 to 651 long X bu to 6 thick,

(/) Quadriradiates from the oscular edge like (d), but of the smallest size, the
paired rays rather more hent. Oral angle 160°,

-

QrapE HETEROCOELA Pou
Faniny SYCETTIDAE Drnpy.
TENTHRENODES,

A Sycettid in which the radial chambers, with freely projecting distal comes, are
«Jinked " so as to form a reticulated pattern round the large inter-canals,

This genus contains two species. In both these species the sponge is in the form
of a tube, usually more or less bent, the cross-section being probably circular when
alive, though it is considerably Gattened in some of the preserved specimens. The
diameter of the tube is greatest near the middle of its length. It tapers to the base,
which is rounded off, and also to the top, which terminates in the oscule. The interior
of the tube forms the gastral cavity. The inner or gastral layer is supported by a
special skeleton of tri- and quadriradiates, the apical rays projecting into the gastral
cavity. Outside the gastral Jayer stand the flagellated chambers, pointing more or

, 212
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less radially, and *linked” into a meshwork pattern. They communicate with the
gastral cavity cither in groups through excurrent chambers (1. scotf) or
independently (7. antarcticus).

TENTHRENODES SCOTTL*
(Plate XXVIL, Fig. 9; and Plates XXVIIL and XXIX,, Figs. 16-27.)

There are two specimens of this new species in the collection, the larger one perfect,
the smaller one a broken fragment. Both were fixed in osmic acid and preserved in
aleohol. The larger and perfect specimen is referred fo in the following description.

The sponge as preserved is flattened so that the opposite walls ave in contact. Its
shape in this flattened condition is shown in Fig. 16. The length is 115 mm. and
the diameter (lattened) 32 mm. The colour is brown, owing to the osmic acid, and
was probably white in life. )

The whole surface is covered with a conspicuous honeycomb pattern due to the
linking of the flagellated chambers. When slightly magnified the pattern is seen to
consist of a principal network of larger and deeper meshes divided by a finer network
of shallower meshes (see Fig. 9). To the naked eye the meshes appear to be smooth,
The pattern extends np to the oseular edge, the size of the meshes dimmishing
gradually from the middle of the sponge to the oscule.

Canal System.—The flagellated chambers communicate through contractile
apopyles with excurrent chambers, which open through irvegular ports into the gastral
cavity. The canal system is extremely difficult to make out in this species, owing to
the very irregular shapes of the flagellated chambers near their bases and the erratie
way in which they are crowded together. The presence of the exenrrent chambers can
be ascertained most easily by examining the gastral surface under a low power. The
ports in the gastral wall are large enough to allow the interiors of the excurrent
chambers to be inspected and two or three of the apopyles fo be seen in each.
Sections cnt either perpendicular or parallel to the axis of the sponge are almost
useless for demonstrating the structure, but serial tangential sections enable the
actual connections to be followed satisfactorily and bring out the peculiar “linked”
arrangement of the chambers admirably. Figs. 17-20 represent corresponding parts
of four tangential sections chosen for illustration from a complete series; Fig. 17 shows
the ports in the gastral layer ; Fig. 18 the grouping of the chambers in the sub-gastral
layer ; Fig. 19 the grouping higher up, where hoth large and small meshes oceur;
Fig. 20 the grouping on the surface, where only large meshes oceur, the smaller
ones not reaching so high; the section includes the tops of most of the chambers,
but & few project further and therefore appear cut through. Several groups of cells
are numbered, and may be followed from one section to another.

In order to show the structure more clearly, the group of flagellated chambers com-

* This species, represented by the finest specimen in the collection, is named after the distinguished leader
of the Lxpedition,
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municating with the largest excurrent chamber in Fig. 18 is shown in Figs. 21~24 on a
larger scale. Fig. 21 represents the subgastral strucbure, and shows the cells grouped
round and partly over the excurrent chamber: the section includes the bottom
diaphragms and apopyles of five of the flagellated chambers. The excurrent chamber
extends below these apopyles, but exactly how far cannot be seen. The position of the
port in the gastral layer, which is much smaller than the full extent of the excurrent
chamber, is shown by the dotted line.  Fig. 22 represents the nexb section higher, and
includes the top of the excurrent chamber with one apopyle; the second apopyle
belonging to flagellated chamber K cannot be clearly made out and has not been
shown, though it must be present. Fig. 23 shows the same group of chambesrs higher
up and Fig. 24 higher still.

Skeleton.——The gastral skeleton is a dense felt of large quadrivadiates, with the
basal rays pointing in all directions, though the majority point more or less towards
the hase of the sponge. The apical rays, which are very sharp, project into the gastral
cavity. The arrangement of the spicules is shown in” Fig. 26, which represents the
same port that is shown in Fig. 21; in this drawing only a certain number of the
spicules actually present are drawn. The large number of the distorted T spicules is
rather remarkable. The articulated tubar skeleton is formed of triradiates which are
bent over the distal end of the chamber, forming a thick rounded end and not a cone.
The tops of contiguous flagellated chambers are joined together by the fusion of their
skeletons, which thus form a sort of dermal cortex, ¢f. Fig. 20, similar fo that in genus
Dermatreton, In the presens species, however, the flagellated chambers are of different
lengths, and consequently the dermal cortex is very irregular and not clearly defined,
g0 that it seems advisable to include it in Tenthrenodes rather than Dermatreton.
Round the distal ends of the chambers there are rings of oxea which project slightly.

The oscular skeleton differs very little from the normal gastral and dermal
skeletons. The quadriradiates are rather smaller than the ordinary gastral
quadriradiates. There is a thick fringe of hair oxea. The meshwork of flagellated
chambers extends right up to the oscular edge, terminating in a scolloped edge.

Fig. 25 represents a longitudinal section through the oscule at a point where the
mesh reaches the edge.

Spicules (Tig. 27).
The Owea are of one sort :
() Projecting oxea, 160p to 240 long x 10p to 15p thick, slightly and
irregularly bent, thickest towards the outer end, which is bluntly pointed ;
the inner end is rather more sharply pointed.

The Triradiates ave of one sort :
(b) Alate triradiates from the hody-wall and dermal cortex. Basal rays
straight, tapering to a sharp point, 90 p to 330 u long x 9  thick. Paired
rays, unequal (appearing the more so owing to folding), hent slightly



12 ¢, ¥. JENKIN,

upwards, 80 g to 150 long % 8 to 10w thick. Oral angle 110° to 125°
Occasionally a 7 shaped variety is found.

The Quadriradiates are of one sort:

(¢) Large alate quadriradiates from the gastral layer. Basal ray straight,
tapering uniformly to a very sharp point, 4204 to 680x long X 10p
thick. Paired rays equal, bent slightly downwards near the centre, then
straight, 830« to 3804 long X 10 to 11x thick. Oral angle 140° fo
150°% The r shaped variety is fairly common, Apical ray slightly bent
orally, sharply pointed, 50 # long X 8 p to 124 thick.  Occasionally the
apical ray appears to be wanting.

Oscular spicules.

(d) The oscular fringe consists of hair spicules over 400 p long,

The triradiates are the same as (J); the quadriradiates are similar to (¢), only
much smaller. The projecting oxca ave the same as the smaller sizes of ().

"TENTHRENODES ANTARCTIOUS.
(Plate XXIX., Figs. 28-32.)

There are three specimens of this new species in the collection ; they are easily
distinguished by the naked eye from 7' scoltz, owing to their having bare basal tubes
and bare oscular collars, so that the sponge presents the appearance of an oval ball
pierced by a tube. The dimensions of the three specimens are :—

11 mm. long % 3 mm. diameter. =
4mm , X 1'Z2mm ,, i
I0mm. ,, % 1'6mm ,,

In colour they are white as preserved in spirits.

The flagellated chambers are branched near their proximal ends, and each opens
directly into the gastral cavity through a contractile apopyle. They have articulated
skeletons which terminate at the distal end in freely projecting comes of triradiates,
amongst which are a few small oxca (see Tig. 28).

The gastral skeleton (scc Fig. 29), consisting of largo tri- and quadriradiates,
extends the whole length of the tube.

The oseular edge has a very regular skeleton of small quadriradiates closely
packed together, with a fringe of hair oxea (see Fig. 30).  Unfortunately the
specimens are not in a sufficiently good state of preservation to allow the exach
structure of the basal tube to be made out. There are indications of a lining of
flagellated célls in the basal tube, continuous with the lining of the lowest radial
flagellated chambers, These chambers appear to arise as bulgings of the gastral layer.
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It is unfortunate that this interesting structure cannot be made out with certainty.
The origin of the flagellated chambers near the oscule can be seen clearly ; an isolated
group of flagellated cells forms outside the gastral layer, and over this a few triradiates
and oxea grow (see Fig. 3la). As the flagellated chamber grows it tips up the
triradiates and oxea, which thus begin to point outwards while they continue to grow
(see Fig, 818). At the oseular end of the sponge thervefore the flagellated chambers
do not grow as diverticula of the gastral layer, nor is there any lining of flagellated
cells in this part of the gastral cavity.

Spicules (Fig. 32).
The Oaea are of one sort:

() Small projecting oxea, slightly irvegularly bent, faintly hastate at the
thinner end, bluntly pointed at the thicker end. 70 u to 210 x long X 6
to 10 m thick.

Triradiates, The trivadiates are of two sorts :(—

e (c) Alate triradiates from the gastral layer. Basal ray straight, tapering
slightly, then pointed ; maximum size 480 » long and 12 u thick. Paired
rays unequal, slightly irregularly bent, maximum size 160 x long x 12 u
thick. Oral angle 130° to 135°, '

(d) Alate triradiates from the tubar skeleton, Basal ray straight, tapering
slightly, then pointed, 100 to 140x long X 6 x4 to 7u thick, Paired
rays nearly equal, straight, 70« long % 6 4 to 8 thick., Oral angle 120°
to 130°

The Quadriradiates are of one sort :—

(¢} Alate quadriradiates from the gastral layer. DBasal ray straight, tapering
glightly, then bluntly pointed, 820 2 to 4804 long x 10 u to 12x thick,
Paired rays unequal, nearly straight, 140p to 240p long X 10 x to 12 4
thick. Oral angle 130° to 140°.  Apieal ray bluntly pointed, slightly bent
orally, 130 » fo 180 u long, oval in section, 8 to 12u thick x 12u to
16 4+ deep. In side view the apieal rays sometimes appear swollen
near the point, the depth being greater than at the junction with the
facial rays.

Oscular spicules :—

(f) Quadriradiates from the oscular edge, basal ray straight or slightly bent
backwards, 110 x to 140 u long x 8 u thick. Paired rays about equal,
bending downwards, bluntly pointed, 804 to 110x long X 10 p thick.
Oral angle 145° to 155°%  Apical rays short and sharply pointed,
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The trivadiates in the oseular collar are similar to (¢), bub have longer
paired rays.
The fringe consists of :—
(9) Minute oxen, 120 u long x 14 to 2 thick.

Fauminy GRANTIIDAE Dexnpv.
Levcanpra Dendy.

The collection contains five new species and one new variety helonging to
this genus.

The genus Leucandra, as defined by Dendy, is too comprehensive and needs
subdivision, 'The minute structure of the species belonging to the genus has not been
sufficiently examined ; the wide variations in the development of the mesoderm, and
also the arrangement of the incurrent and excurrent canals, require investigation.
Some notes on these points are contained in Part I11.

Want of accurate knowledge about the structure makes the’ classification of the
species in this genus difficult and uncertain. The species Leucandra frigida, Leucandra
brumalis, and Leucandra gelatinosa can only be considered as provisional ; Leucandra
cirrata and Leucandra hiberna are more definitely differentiated.

F il
LEUCANDRA PRIMIGENIA, IL var, leptoraphis.

(Plate XXIX., Figs. 33-34.)
Leucetta primigenia Haeckel (8), Vol. 1L, p. 118,

There are two specimens of this new variety in the collection. The larger consists
of an irregular mass of anastomosing branches (Fig. 38), dirty white in colour as
preserved in spirits. The surface is mostly smooth, but in places 1s more open or
spongy in structure. The branches have a very small gastral cavity running down
them, ending in inconspicuous closed oscules. 1t agrees with Iaeckel’s description of
Teucetta primigenia (var. isoraphis), except that the spicules are very much slenderer.
Haeckel gives the ratio of length of arm to thickness as 10 to 12. Poléjaeff, for the
¢ Challenger * specimens of Leucetla primigenia, which he calls Leucelta Sfruticosa, gives
the ratio 12 to 15. The new variety has the ratio 25 to 40. The spicules are
shown in Fig. 84, with one of the ¢ Challenger ’ specimens of Leucetta primigenia for
comparison beside them. Haeckel does not deseribe the alate oscular spicules, which,
in the new variety, differ widely from the normal spicules, as will be seen from the
figure. These spicules lie with the hasal rays circumferentially round the oscule, and
not, as might have heen expected, symmetrically.

Poléjaefl’s species, Leucetta dura, cannob now remain, since it is only based on the
existence of an oseule which was supposed not to be always present in Leucetta
microraphis. '
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Spicules (Fig. 34).
The Body spicules ave of one sort :-—

(«) Regular trivadiates. Rays straight, very slender, parallel, bluntly pointed,
140 to 200 long X 4p to 7p thick. Ratio of length to thickness,
25 to 40.

The Oseular spicules are of one sort :—

(0) Alate triradiates, strongly folded. Basal ray straight, nearly parallel,
bluntly pointed, 55 p to 90 1 long % 7 ¢ to 8 u thick. Paired rays nearly
straight in facial view, and twice bent when viewed parallel to the basal
ray. Tapering, moderately sharply pointed, 90z to 140 long X 8 & to
10 # thick. Oral angle 105° to 115% Angle of fold 110°,

LBUCANDRA FRIGIDA.
(Plate XXVIL, Fig. 6, and Plates XXIX, and XXX, Figs. 35-40.)

There are cleven specimens of this new species in the collection. They ave all fig-
shaped, with the oscule at the thick end (see Fig. 6). The surface is smooth, pure white
and rather chalky in appearance. They vary in size from 10 mm. X 8 mm. to
30 mm. % 10 mm, (see Tig. 85). They are all solid to the touch, though they vary
very much in texture when cut open. All but one of the specimens have the oscule
completely closed, and its presence is only indicated externally by a slight
protuberance. One specimen, 21 mm, long x 7 mm. diameter, has the oscule open ; it
is 9 mm. in diameter, and is surrounded by a short spiculated membranous collar (see
Fig. 89).

The canal system varies considerably in the different specimens; in some there is
a wide gastral cavity with large branching canals opening into it, while in others there
is no gastral cavity, the excurrent canals all converging to the oscule. In cross-section
the specimens differ less than might be expected, for the gastral cavity appears to be
divided by delicate septa, which give the whole section a meshwork appearance even
when longitudinal sections show a large cavity.

The excurrent canals are usually surrounded with a faily distinet skeleton of
trivadiates, among which are a few quadriradiates.

The incurrent canal system is made up of a series of very irregular spaces leading
from the surface into the rather more regular longitudinal canals; these run parallel
to the excurrent canals, from which they may be distinguished by their less
pronounced skeleton, which never contains quadriradiates.

The bulk of the skeleton consists of regular triradiates ; the quadriradiates round
the gastral cavities and excurrent canals are very constant in size. In some specimens
they are so rare that they can only be found with great dificulty. The apical rays,
which are slender and crooked, project into the canals.

VOL. IV. 2K
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Spicules (Fig. 40).
The Triradiates are of one sort :—

() Approximately regular triradiates. Rays straight, tapering, rather bluntly
pointed, 1804 to 310p long x 10x to 204 thick, One of the rays is
occasionally rather longer than the other two, the maximum ratio observed
being 5/4. Very ravely one of the rays is shorter than the other two, the
maximum ratio observed being 3/2. The angles in all cases axe almost
exactly equal ; v forms are occasionally found.

The rare Quadriradiates ave of two sorts :—

(b) Approximately regular quadrivadiates from the lining of the excurrent
canals and gastral cavities. Facial rays straight, slender, slightly
tapering, bluntly pointed, 160 p to 200 long X 9 u to 12 thick. Angles
equal, 120°% Apical rays slender, wavy, sharply pointed, 280 4 long X 81
to 9 u thick.

(¢) Abnormal quadriradiates apparently due to the growth of B very short
apical ray on one of type (2) triradiates.

L.EUCANDRA BRUMALIS.
(Plate XXX., Figs. 41-43.)

There are five specimens of this new species in the collection. They have no very
definite shape (see Figs, 41 and 42), but all are considerably longer than they are
broad, and each has a single small gastral cavity, surrounded at the upper end by a
small membranous collar about 2°5 mm. long. They are smooth and white as
preserved in alcohol. The consistency of the sponge is fairly solid.

Canal System.—There are small incurrent chambers under the dermis,
communicating with irregular, more or less radial, incurrent canals. The excurrent
canals are also more or less radial, opening into the gastral cavity.

The Skeleton consists of slender regular triradiates with a few regular
quadriradiates round the gastral cavity. The apical rays, which project into the
gastral caviby, are very slender and crooked, the point being usually bent rather
sharply.

This species resembles Leucaltis pumila, var. Bleckit (H), but the trivadiates are
much smaller and slenderer, while the quadriradiates are regular instead of irregular.

Spicules (Fig. 43).
The Triradiates are of one sort:—

(@) Regular triradiates, rays straight, tapering uniformly 1o & fairly sharp point,
170 to 180 p long x Gp to 10 thick.
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The Quadriradiates are of one sort :—

() Regular quadriradiates of varying size from the lining of the excurrent
canals, Tacial rays almost straight, tapering to a point 604 to 180 -
long % 4 ¢ to 8p thick. Apical ray very slightly wavy, sharply pointed.
The point usually bent a little to one side, 50 to 120 # long X 34 to
4 . thick, '

L RUCANDRA CGELATINOSA.
(Plate XXX., Figs. 44-53.)

There are two specimens of this new species in the collection ; one fixed in osmic
acid, which is therefore brown, and the other in spirits, which is quite white. The
consistency is firm and the surface smooth. The general shape of the larger specimen
shown in PFig. 44 is irregular and contorted, snggesting a tuberous root; the oscule,
which is entirely closed, is at the top of the dome-shaped end. The diameter of this
part of the specimen is 11 mm. ; the smaller specimen is in the form of a rod 24 mm.
long, nearly straight, rounded off at the osenlar end, which is 4 mm. diameter, and
tapering gradually to the lower end, which is 2 mm. diameter.

The mass of the sponge is formed of the solid gelatinous mesoderm, which is
remarkably developed in this species, and the incarrent and excurrent canals are reduced
to definite pipes lined with epithelium in this jelly. There is no gastral cavity, the
numerous excurrent canals converge to the oscule in the top of the domed end. These
canals are regular circular pipes of small section lined with an extremely elastic
epithelium, which has contracted to such an exbent as to almost close the lumens of the
canals (see Figs. 45 and 46). -

The flagellated chambers are scabtered throughout the body of the sponge and
communicate with the excurrent canals by means of narrow outlet pipes. The outlet
pipes from several flagellated chambers usually join together before they open into the
main exeurrent canals. These small outlet pipes are lined with clastic epithelium,
which is continuous with the lining of the main excurrent canals, so that when the
main canals close the small pipes are stretched out lengthwise in order to maintain their
connection with the central lumen of the main canal {see Fig. 46).

“There ave a large number of small ostia (sce Tig. 48), close together all over
the dermal surface (see Fig. 47), which commuuicate through narrow passages (sec
Fig. 49) with irregular branching chambers under the dermal cortex; these in
turn lead inbo the incurrent canals which run as irvegular pipes radially inwards, and
communicate with more regular circular canals yrunning parallel to the -axis of the
sponge. These canals have not contracted. The flagellated chambers are often situated
closc against the incurrent canals, so that the communication is direct, presumably
through a pore cell which, in the contracted condition of the sponge, 1s closed. When
there is no incurrent canal near the chamber a narrow branch leads from the incurrent
eanal to the flagellated chamber (see Figs. 51, 52 and 53). '

2 K2

'
Kl
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The Skeleton is built up almost entirely of regular trivadiates, but among the
triradiates lining the excurrent canals there are a very few rogular quadriradiates with
glender, wavy, apical rays projecting inwards.

The oseule is closed by the folding in of a thin oscular collar which, when open,
probably stands erect as a short tube. The collar has a thin skeleton of triradiates.

Spicules (Fig. 59).
The Triradiates arce of one sort —

(@) Regular triradiates of widely differing sizes. Rays almost perfectly straight,
but not quite, tapering moderately to near their ends, then sharply pointed,
140 p to 320 i long % 10 p to 20 u thick.

The rarc Quadriradiates are of one sorb 1 —

(b) Regular quadriradiates from the lining of the excurrent canals, Facial rays
equal, straight, tapering moderately to near their ends, then sharply pointed,
110 p long X 8 p thick. Apical rays wavy, sharply pointed, 80 u to 100 n
long % 3p to 8 u thick. -

TEUCANDRA CIRRATA,
(Plate XXXI., Figs. 54-56.)

There are two specimens of this mew species in the collection, one complete, the
other mueh distorted, and possibly only a portion of a complete sponge. The follow-
ing description applies to the complete specimen. The sponge is oveid in shape,
-5 mm. x 3 mm., and is white as preserved in spirits. It is completely covered by
long, angularly bent projecting oxea, which to the naked eye give the sarface the
appearance of being covered with curling hair. '

The structure of the body wall which surrounds a large gastral eavity is shown in
Tig. 54. The gastral skeleton consists of triradiates and quadriradiates lylng
tangentially with their basal tay downwards; the body skeleton consists of sub-
gastral trivadiates and the inner ends of the projecting oxea; the dermal skeleton 18
strong, consisting of about eight layers of trivadiates, irregularly placed. The oxea
and sub-gastral triradiates are arranged in groups up which the body substance
(Hagellated chambers) creeps to the dermis, forming as it were columns supporting the
cortex. Between these columns under the cortex is a large space forming an incurrent
chamber which is confinuous over the whole sponge.

There are only two or three layers of the flagellated chambers, which are roughly
spherical, between the gastral and dermal membranes, The excurrent canals are short
and simple.

The oseule has a fringe of stumpy oxea (Fig. 56); therc is no diaphragmn.
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Spicules (Tfigs. 55 and 56).
The Ozea ave of one sort:—

(a) Very large bent projecting oxea, of all sizes from 400 to 1,830 # long, %
20 » to 38 u thick, pointed at both ends, usually straight for about two-
thirds of their length, then bent at two or three points angularly, the end
being often bent through a total angle of 125° from the axis of the
straighter portion of the spicule. The points where the angular bends
ocenr are often marked on the convex side by flattened areas, as if the
spicule had been deflected by contact with a plane surface.

The Triradiates are of one sort :—

(b) Alate trivadiates of very variable shape. There is no distinetion between
the gastral, body wall and dermal triradiates. Basal ray straight, tapering,
sharply pointed, 190 to 860 long x 104 to 14n thick, Paired rays
straight or bent slightly up or down, 160 t0 220 u long X 10u to 14 u
thick. Tapering slightly and rather bluntly pointed. Oral angle 110° fo
145°.

Quadriradiates.—There is one sort of quadriradiate :—

(¢) Alate quadviradiates from the gastral cortex, basal ray straight, tapering to
a sharp point, 280 4 long x 12x thick. Paired rays equal, slightly bent
upwards, 140 to 220 long x 10 to 12 thick. Oral angle about 130°
folded backwards, i.e. away from the face bearing the apical ray. Angle of

fold about 170°%  Apieal ray 40 4 long % 8 to 10 # thick, sharply pointed,
hent orally.

Oscular spicules. .

(f) The oscular fringe consists of short club-shaped oxea tapering to & point at
the inmer end and bent near the outer end, which is rounded, 150 4 to
230 12 long x 124 to 45 n thick. The thicker spicules are the commonest.
The triradiates at the edge have an oral angle of nearly 180°

LEUCANDRA HIBERNA.¥
(Plate XXXI., Tigs. 57-58.)

There are two specimens of this new species in the collection, one straight, vase-
shaped, 7 mm. X 11 mm., the other bent through at right angle, 6 mm. X 1 mm. In
colour they ave dull yellow as preserved in spirits, and appear minutely hispid to the
naked eye.

The structure of the body wall, which surrounds a large gastral cavily, is shown in

# Dlost of the specimens weve collected at the ¢ Discovery's’ Winter Quarters.
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Fig. 57. The gastral okeleton consists of quadriradiates with the basal ray pointing
downwards : the body skeleton consists of sub-gastral trivadiates and the inner
ends of the projecting oxea. Among the sub-gastral. triradiates there are a very few
quadriradiates exactly like the triradiates, except for the development of the apical ray,
which is roughly perpendicular fo the plane of the other rays, and does not project into
the gastral cavity. ,

The dermal skeleton comsists of a thin layer of triradiates with the basal ray
pointing downwards.

The space between gastral and dermal membranes is filled up with three or
four layers of spherical flagetlated chambers between which ave small incurrent
and excurrent canals. There are mo large incurrent chambers as in Leucandra
cirrata.

The oseular skeleton consists of quadriradiates with an oral angle of neatly 180°and
oxea. The dermal triradiates do not reach quite up to the edge. The thin oxca which
form the fringe are sbraight, with hastate ends. Just below the oscule there are a few
very short stout projecting oxea, similar in form to the longer ones lower down.

Spicules (Fig. 58).
The Ozea are of one sorl :—

(¢) Large projecting oxea, bluntly pointed at the inner end, hastate and
sharply pointed at the outer end, nearly straight for about three-quarters
of their length, then bent at the outer end, 260 1 to 670 long x 124 to
94 » thick at the thickest point. The thickness varies irregularly along
the length.

Triradiates—There are two sorts of triradiates :—

(D) Sub-gastral alate triradiates. Basal ray straight, tapering uniformly to o
sharp point, 160 to 200 long X 6u thick. Paired rays equal, more or
lose bent downwards, 80 u long X Ga to 8 thick, nearly uniform in
thickness all along, then bluntly pointed. Oral angle 135° to 150°

{¢) Dermal slate (riradintes. DBasal ray straight, occasionally shorter than the
paired rays, 60 p to 2004 Jong % 8 to 11 g thick, tapering slightly, then
bluntly pointed. Paired rays usually differing slightly in shape and size ;
hent upwards in a wide sweep at the centre and then usually slightly
downwards near the points. 100p to 140n long % 9 to 12 p thiek.
Oral angle 105° to 115%

The Quadriradiates are of one sort :(—

(d} Gastral alate quadriradiates. Basal ray straight, tapering uniformly to a
sharp point, 100 p to 300 long % 8 p to 12 p thick. Paired rays equal,
bending upwards in a wide sweep ab the centre, outer half straight, 80 u to
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180 long X 9p to 18 thick. Oral angle 120° Apical ray curved
shialaly orally, sharply pointed, 50 p long X 5 p thick.
Oscular spicules.

(?) Fringe oxea, slender, hastate, straight except for a slight bend at the
junction of the spear-head. 160 p to 240 p long X 7 p to 9 p thick. The
maximum thickness is just helow the spear-head.

(f) Stumpy, stout, hastate oxea, from just below the edge, similar to (¢} 140 p
to 160 u long X 14 p to 16 p thick.

(¢) Small quadriradiates from the oscular edge. Basal ray 180 p or less X 8
to 10 u.  Paired rays equal, sharply pointed, bending slightly downwards,
70 to 100 4« long X 8 pu to 10 p thick, Oral angle 155° to 160°  Apical
ray short, sharply pointed, bent slightly orally.

DERMATRETON.

(Grantiids in which the radial chambers are “linked” so as to form a reticulated

pattern round the large inter-canals, and are covered with a continuous reticulated
cortex,

The definition of this new genus in the family Grantiidae corresponds to that of
Tenthrenodes in the family Syeettidae.

The remarkable reticulated cortices of the two species in this genus are shown
in Figs. 61 and 71. The importance of the “ linking ” of the flagellated chambers
as a generic characteristic is emphasised by the fact that it produces a corresponding
type of cortex. The cortical spicules have developed from the distal spicules of
the tubar skeleton. In Grantic the inter-canals are small, and the skeleton bridges
over them. In Dermatrefon the inter-canals arve too large to be bridged over, and
a reficulated cortex results.

In both the species in this genus the sponge is in the form of a tube more or less
bent, of circular cross-section, the maximum diameter being near the middle. The
tube tapers gradually to the base, which is very small, and also to the upper end,
which terminates in the oseule. The interior of the tube forms the gastral cavity.
The inner or gastral layer is supported by a special skeleton of large quadriradiates
regularly arranged, with the basal ray pointing downwards and the apical ray
projecting into the gastral cavity, Outside the gastral layer stand the flagellated
. chambers, pointing radially outwards and linked into a meshwork pattern. They
communicate with the gastral cavity either independently (D. chartaceum) or in
groups through excurrent chambers (D. kodgsoni). The distal ends of the flageliated
chambers are covered by a reticulated cortex, which follows the “linked ” pattern of
the chambers, Many of the dermal triradiates lie in inclined positions, more or less
embracing the rounded tops of the flagellated chambers. It thus happens not
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infrequently that spicules may be found with one of the paived rays pointing almost
radially inwards, and at first sight suggesting that sub-dermal trivadiates ave presenb
(¢f. Fig. 59). The peculiar shape of the dermal trivadiates, however, makes it casy
to prove that it is always a paired ray, and not the basal ray, which is centripetally
directed.

DERMATRETON GHIARTAOEUM.
(Plate XXVIL., Fig. 5, and Plates XXXI and XXXIL, Figs. 59-64.)

There is only one specimen of this new species in the collection. 1t was found at
a depth of 180 fathoms. 1t is nearly straight, 23 mm. long X 3 mm. maximum
diameter, quite white as preserved in alcoho!l, and has the appearance of a delicate paper
tube (see Fig. 5). The walls are only 0°32 mm. thick at their thickest point. The
reticulated pattern on the surface is too small to be readily seen with the naked eye.

The structure of the body wall is shown in Fig. 59, The flagellated
chambers open directly into the gastral cavify through contractile apopyles (see
Fig. 60). The skeleton of the fagellated chambers consists normally of a single
row of sub-gastral trivadiates, bub there is occasionally & smaller triradiate half-way
between the gastral and dermal layers. There are also fine hair oxea, not shown in
the figure, surrounding the flagellated chambers. The distal ends of the flagellated
chamber skeletons are strengthened by oxea, which project a short distance beyond the
dermis. The distal ends of the chambers are covered by a reticulated cortex with a
<keleton formed of curved triradiates (see Fig. 63).

The gastral skeleton (Fig. 62) is formed of large quadriradiates, among which
there are a very few which appear to have no apical ray.

The oscular skeleton is shown in Tig. 6L The edge, which is slightly
overted, is formed of small quadriradiates. There is a very shorb fringe of hair oxea,
amongst which are a few stoub oxea similay to those in the body wall, The dermal
triradiates extend up to the edge.

Spicules (Fig. 64).
Owea.—There are two sorts of oxea i—
(«) Projecting oxea, slightly crooked, slightly hastate, 130x to 2704 long
w 11 1 to 16 p thick.
() Hair oxea ahout 1 u thick.

Triradiates.—The triradintes ave of two sorts :—

(¢) Alate sub-gastral triradiates forming the tubar skeleton. Basal ray straight,
tapering to a moderately sharp point, 320 p to 700 long % 9 to 104
thick. Paived rays nearly equal, slightly erooked, 100 to 160 long
% 9u to 124 thick, bluntly pointed. Oral angle variable from 170° to
120° ; strongly folded; angle of fold 120° to 130°
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(d) Alate triradiates from the dermal cortex. Basal ray nearly straight, Dluntly
pointed, 80p to 1404 long x 9p to 10p thick. DPaired rays unequal,
slightly curved upwards, often longer than the basal ray, 65u to 1504
long X 8u to 10 thick. Oral angle 100° to 110°

The Quadriradiates are of one sort :—

(¢) Alate quadriradiates from the gastral layer. Basal ray straight, tapering
uniformly to a sharp point, 500 p to 700 u long % 10 thick, Paired rays
usually equal, slightly bent in either direction, 100 to 230 long X 8
to 11p thick. Oral angle 130°% Apical ra'y nearly straight, sharply
pointed, 70 u to 100 # long x 6 ¢ thick.

Oscular spicules—The fringe is formed of oxea of types (¢} and (D).
The oscular edge is formed of small quadriradiates similar to (¢), but smaller.
Basal ray 100 u long X 8 u thick, Paired rays about 100 long.

DERMATRETON HODGSONL¥
(Plate XXVIL, Fig. 1, and Plate XXXIT., Figs. 65-74).

There is only one specimen of this new species in the collection. It is bent and
irregularly swollen (sec Fig. 1), the length being 60 mm. and the maximum diameter
14 mm., tapering at both ends to about 83 mm. It is quite white as preserved in
alecohol. To the naked eye the smface appears to be smooth and minutely reticulated
The walls are delicate, only 1 mm. thick at their thickest point,

The structure of the body wall is partly shown in Fig. 78. The flagellated
chambers open through contractile apopyles into excurrent chambers, three or four into
each, and these in turn communicate with the gastral cavity through large irregular
ports. The excurrent chambers have no proper skeleton, hut are merely spaces left
between the proximal ends of the chambers and the gastral layer. Four of the
flagellated chambers opening into an excurrent chamber are shown in Fig. 66.
The skeletons arve drawn and the interior linings indicated by dotted lines. A cross
gection of the same excurrent chamber is shown diagrammatically in Fig. 67. The
form of the excurrent chambers varies widely, they are often much deeper than the
one illustrated. The flagellated chambers have ordinary articulated skeletons of many
joints, strengthened at the distal ends hy oxea, which project a short distance beyond
the dermis, and also by long hair oxea, which project with the thicker oxea and extend
inwards nearly to the gastral layer. The “linked” arvangement of the tagellated
chambers is shown in Tigs. 68, 69 and 70. Fig, 68 shows the ports in the gastral layer,
Fig. 69 the flagellated chambers just above the gastral layer, and Fig, 70 the same
chambers higher up, arranged in a “‘linked” pattern. All three figures are drawn

+ The suthor ventures to mame this species after My, T. V. Hodgson, the biologist of the Expedition, to
whose untiving industyy and ingenuity the magnitude of the collection is due.

voL. IV, 2L
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from corresponding portions of a series of tangential seetions. Several of the chambers
ave numbered, and may be traced from one section to another. The distal ends of the
flagellated chambers are covered by a reticulated cortex with o skeleton formed of
curved triradiates (sec Fig, 71).

The gastral skeleton, formed of large quaduiradiates, is shown in Tig. 72.

The oseuwlar skeleton is shown in Fig. G5. The quadriradiates at the edge
are smaller than the gastral quadriradiates. There ave a few stout oxea and hair oxea
projecting. The dermal spicules extend to the edge.

Spicules (Fig. 74).
Oxea.——There are two sorts of oxea :—

(@) Projecting hastate oxea, slightly crooked, 150 p to 240 p long X 12p to
16 p thick, bluntly pointed at each end.
(0) Hair oxea of considerable length.

Triradiates.—The trivadiates are of two sorts :—

(¢) Alate triradiates from the tubar skeleton, of very variable size. The largest
are in the proximal joint of the skeleton, and they diminish towards the
distal end, where they change into type (d). Dasal ray straight, sharply
pointed, 330 p long X 9 p thick. Paired rays equal, straight, 120 p long
% 10 g thick. Oral angle of sub-gastral spicules 160° Oral angle of
spicules from the middle of the tubar skeleton 125°.

(d) Alate triradiates from dermal cortex. Basal ray straight, bluntly pointed,
70 to 180p long X 10pu thick, often shorter than the paired rays.
Paired rays equal, straight or slightly curved upwards, bluntly pointed,
forming a short curve in the centre where they join the basal ray, 130 p
to 140 p long x 10 p thick. Oral angle 105° to 110°, strongly folded ;
angle of fold 116° to 130°

The Quadriradiates are of one sort 1—

(¢) Alate ¢uadriradiates from the gastral layer. Basal ray straight, tapering
uniformly to a sharp point, 500 p to 850 long % 10p to 11p thick.
Paired rays sometimes very unequal in length, straight, or slightly curved
downwards, 150 to 400 p long X 94 to 12p thiek, Lluntly pointed.
Oral angle, 135° to145°,  Apical ray sharply pointed, nearly perpendicular
to the facial rays, slightly bent orally near the point, 7 p or 8 p thick.

Tarminy CHIPHORIDAL  nov.

Definition.—Flagellated chambers elongated, arranged radially around & central
gastral cavity, their ends projecting more or less on the dermal surface and not
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covered over by a continuous dermal cortex. The tubar skeleton is articulate, the first
Joint being formed of chiactines.
The above only differs from Dendy’s definition of Sycettidze by the addition of the
words in italics.
STREPTOCONUS,

Chiphorids in which the radial chambers are usually more or less united at places
where they come in contact with one another, and ave always crowned at the distal
extremity with tufts of oxeofe spicules, The tubar skeleton is articulate, the first
joint heing formed of chiactines.

The definition of this new genus in the Chiphoridee corresponds to that of Sycon
in the Syeettidee.

STREPTOCONUS AUSTRALIS,
(Plate XXVIL, Fig. 8, and Plates XXXII, and XXXIIL, Figs. 75-80.)

There ave three speeimens of this new species in the collection ; all are small,
shaped like a Florence flask and covered with long projecting oxea, see Fig. 3. They
are white as preserved in spirits.

Their dimensions are between 7 mm. x 3 mm, and 10 mm. X 4 mm.

The gastral cavity terminates in a long oscular collar 2 mm. to 3 mm. long,
with slightly everted edge crowned with a fringe of slender hastate oxea.

The body wall is made up of the radial flagellated chambers (see Rig. 75 ), which
touch each other for most of their length and have large projecting distal cones
crowned by tufts of long slightly bent hastate oxea; these oxea converge in cones over
the chambers, and then, crossing spirally, spread out and interlace. Rach chamber
opens separately into the gastral cavity. In tangential section the chambers appear
more or less regularly arranged as hexagons with triangular intercanals.

The Skeleton.—The whole gastral cavity and oscular tube is lined with a sparse
layer of large quadriradiates (see Figs. 77 and 79), regularly arranged with the basal
ray pointing downwards and the apical ray projecting into the gastral cavity ; the apical
ray is slightly bent orally. A few of these large radiates appear to lack the apical ray.

The radial chambers have articulated skeletons (see Fig. 75), the proximal joint
consisting of chiactines, all of which have their apical rays turned towards the
flagellated chamber, so that when looking at the gastral surface the apical rays appear
to form a protection to the apopyle (see Fig. 79). The upper Joints of the articulated
skeleton of the flagellated chamber consist of triradiates of ordinary form. The
unpaired rays of the outermost trivadiates project, with the oxea, forming the bases
of the large distal tufts.

The oscular collar has a very fragile skeleton consisting of large quadrivadiates
widely spaced (see Fig. 77). On the outside it is thinly covered with long
oxea which project downwards and outwards at an angle of about 45° from the axis.

2 L2
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The rim of the tube is formed by a ring of small quadriradiates regularly and closely
packed, with the unpaired ray Jownwards and apical ray inwards. The rim is
erowned by a fringe of long nearly straight hastate oxea. (See Fig. 78.) The sharply
defined line of the small quadriradiates forming the rim of the collar, standing
above the widely spaced quadriradiates which form the lower part of the skeleton,
produces the effect of & vacant space with mo spicules between the two. The space
is however no wider than between other rows of the collar skeleton, and occasionally
one of the big quadriradiates is found in the rim itself. No diaphragm can be seen.

Fig. 80 represehis & Jongitudinal section through the junction between the
oscular collar and body. The gastral skeleton is continuous and the flagellated
chambers grow outside it. The first is very minute, with no skeleton ; the second is
larger, with a primitive skeleton. The length of the chambers continues to increase
down to the basc of the sponge.

Spicules (Tfig. 76).
Ozea. There are three sovts of oxea :—

() Stout projecting hastate oxea, usually straight, bub occasionally bend
sharply through an angle of about 120°, varying irregularly in thickness ;
300 p to 1,250 u long X 9uto 1bp.

(b) Thin projecting oxea, quite straight, faintly hastate, maximum size
1,020 o X 6

(¢) Small hastate oxea 1404 X 8 s

Triradiates, There are two sorts of triradiates :—

(d) Large alate triradintes from the gastral layer. Basal rays straight,
tapering uniformly to a sharp point from 190 p to 300 # long X 6 to 84
thick. The paired rays arc nearly equal, nearly straight, from 80 p to 150 1
long X 6 to Br thick. Oral angle 130° to 140°.

(f) Small alate rivadiates from the tubar skelefon. Basal ray straight,
100 s X 64, tapering to @ gharp point. Paired rays irregularly bent,
70 X 6. Oral angle 120° to 185° Considerably folded.

Quadyiradiates. There are two sorts of quadriradiates —

(7) Targe alate quadriradiates from the gastral layer. Basal ray straight,
tapering uniformly to a sharp point, 230u to 430p long" %X 6u to 124
thick ; the larger sizes occur in the oscular collar. Paired rays bracket-
‘shaped, nearly equal in length, 1404 to 21du long x 8 to 10 g thick.
Apical ray thin and sharply pointed, bent orally. Apparent size seen
facially, 82# X 4 Oral angle varying from 110pg in body to 150° in
oscular collar.

(7) Small chinctines from the tubar skeleton. Basal ray, 1404 to 220p
long % 4p to 6p thick, tapering uniformly to a sharp point, appearing
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straight in facial view, bub often slightly bent in side view at a point a
<hort distance from the junction with the paired rays. This bend is
connected with the close manner in which pairs of these spicules lie
together. Paired rays bent slightly downwards, nearly equal in length,
sharply pointed, 70 # to 110 p long % 3 p 10 5p thick. Oral angle 140°
to 150°. Folding considerable, angle of fold 115° to 125°% Apical ray
thin, 50p to 65p X 3, considerably set over out of line with the basal
ray. Angle between apical and basal ray aboub 170°,

Oscular spicules, The fringe consists of :—
(i) Hastate oxca, nearly straight, 240 p to 700 p long X 5p to 8 pu thick.

The edge consists of :—

(k) Small quadriradiates. Basal ray straight, uniformly tapering to a sharp
point, 110 to 170p long X 5p to 8y thick. Paired rays equal,
considerably curved downwards, sharply pointed, 60 to 100 long X 8p
thick. Oral angle about 160°,

HYPODICTYON,

Chiphorids in which the radial chambers with freely projecting distal cones are
linked so as to form a reticulated pattern yound the large intercanals. The tubar
skeloton is articulate, the first joint being wholly or partially formed of chiactines.

This new genus in the family Chiphoride corresponds to the genus Tenthrenodes in
the Tamily Sycettide.

There is only one species in this genus.

HyPoDICTYON LONGSTATFL
(Plate XXVIIL, Tig, 10, and Plates XX XIIL and XXXIV., Figs. 81-97.)

There ave four specimens of this new species in the collection. All are in the form
of longish tubes more or less bent, stouter in the middle and tapering towards cach
_end ; the upper ends terminate in short, smooth, oscular collars, and the lower ends
are rounded off. The whole sponge, except the oscular collar, is covered by a
meshwork of projecting spicules which give the surface a bristly honeycombed
appearance (see Figs. 10 and 81),

The dimensions of the four specimens are as follows:—

Length. Maximum dismeter.
60 mm. . . . . 15 mm,
37 mm, . . . . 7 mm.
50 mm. . . . . 5 mm,
37 mm. . . . . g mm.

All the specimens are white in colour as preserved in spirits.
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The body walls are formed of the long branching flagellated chambers
(sce Tig. 89), which arc voughly oval at their proximal ends and are packed
closely together on the gastral cortex; each chamber opens directly into the gastral
cavity through an irregular apopyle. Following the flagellated chambers outwards
by means of serial tangential sections (Figs. 83 to 87 and 92-97), it will be seen that
the chambers usually divide into two branches close above the gastral layer, and that
these branches often divide a second time near their distal ends. At the same time it
will be seen that the irregular arrangement of the flagellated chambers on the gastral
layer gradually changes till at the outer surface it assumes the regular linked pabtern
which is typical of the genus.

The Skeleton.—The gastral skeleton consists almost entirely of large tri- and
quadriradiates irregularly arranged, with the basal ray pointing more or less down-
wards (see Fig. 91). In addition to these there arc the paired rays of the chiactines
which oceur occasionally round the apopyles. : '

The gastral skeleton continues into the oscular collar and is modified near the
oscular rim, as shown in Fig. 88. The junction of the oscular collar and
body wall is shown in Wig. 82, in which the gradual growth of the flagellated
chambers may be seen. Near the rim the triradiates almost or entirely disappear,
and the guadrivadiates are much smaller. There is a fringe of hajr oxea (these are
absent in one specimen) amongst which are a fow stout oxea, apparently of the same
sorb as those on the distel ends of the flagellated chambers. There arc a few thin
hent oxea scattered irregularly near the edge.

The skeleton of the flagellated chambers is of the ordinary articulated type,
consisting of small triradiates, which converge at the top of the chamber to form a
point which is strengthened by a bundle of oxea of two types which project freely.
Every here and there in the proximal joint a chiactine may be found replacing one
of the ordinary triradiates; its apical ray projects diagonally into the gastral cavity
and across the apopyle. It is the presence of these chiactines which has made it
necessary to form the genus ITypodictyon for this species instead of putting it in the
genus Tenthrenodes.

Spicules (Tig. 90).
(Ozea.—There are two sorts of oxea —

() Projecting oxca from the distal cones, slightly irregularly bent, some
slightly hastate, from 100 u long X 124 thick to 900 # long x 26 p thick.
(b) Hair oxea projecting with ().

Triradiates.—There are two forms of triradiates :—

(¢) Large alate trivadiates from the gastral layer. Basal ray straight, tapering
uniformly to a sharp peint, maximum size, 800u % 10 Paired rays,
nearly straight, of uniform thickness all along, bluntly pointed, usnally
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of unequal lengths, 180 p to 430 long X 104 Lo 164 thick. Oral angle
about 185° )

(d) Smaller alate triradiates from the tubar skeleton. Basal ray straight,
tapering to a sharp point, 140z to 2604 long X 8p 1o 10 p. thiek.
Paired rays nearly equal and straight, 80 to 150 long X 8p to 104
thick, slightly folded. Oral angle 130°.

Quadriradiates.—There are two sorts of guadriradiates :—

(¢e) Large quadriradiates from the gastral layer. Basal ray straight, tapering
uniformly to a sharp point, .maximum length 1,000p x 9u to 12p.
Paired rays of unequal length, often slightly erooked, of irregular thick-
ness, bluntly pointed, 220 p to 420 p long X 1lp to 134 thick. Apieal
ray sharply pointed, bent orally, about 80p x 12p. Oral angle 128°
to 138°

(f) Chiactines. Similar to (d) with the addition of an apical ray 90 p long X
6 thick, sharply pointed. These are not shown in the drawing of
spicules.

Oscular spicules :—

(g) Fine straight oxea from the fringe, 3 p to 4 p thick, All are broken off, so
their length is uncertain. Among them are a few stout oxea of the same
i sort as (a).

(k) Thin zigzag oxea lying tangentially near the oscule. 170 p to 300 u long x
3 1o to 4 p thick, sharply pointed at both ends.

(i) The edge is formed of small quadriradiates. Basal ray straight, tapering
to a sharp point, 180 x to 200 p long X 9p to 12 p thick, Paired rays
nearly equal, considerably bent downwards, 90y to 150 o long X 9pto12p
thick, Oral angle 150° to 160°% Apical ray short and sharp, about
40 p. long.

Faay STAURORRHAPHID A

Definition—There is a distinet and continuous dermal cortex, completely covering
over the chamber layer and pierced by inhalent pores. There are no subdermal sagittal
triradiates nor conspicuous subdermal quadriradiates, The flagellated chambers vary
from elongated and radially arranged to spherical and irregularly scattered ones, while
the skeleton of the chamber layer varies from regularly articulate o irregularly
scabbered, but there are always reqularly disposed subgastral chiactines.

The above only differs from Dendy’s definition of Grantiide by the addition of
the words in italics.
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ACHRAMORPHA,

Stauvorrhaphids in which the clongated flagellated chambers are arranged radially
sound the central gastral cavity ; they are covered over by a dermal cortex, composed
prineipally of triradiate spicules, and without longitudinally disposed oxea. The
tubar skeleton is articulate, the ifirst (and sometimes only) joint being formed of
chiactines. :

The definition of this new genus in the family Staurorrhaphidse corresponds to
that of Grantia in the Grantiidee, but omite the limitation introduced by Dendy, which
transfers all Grantize with tufts of spieules, including Girantia compressa, to the
family Syeettidee. This limitation appears to be artificial and unsatisfactory.

The genus contains three species, Achramorpha nivalis,* Achramorpha glacialis,®
and Achramorpha grandinis™

In all the species the flagellated chamber okeleton consists of the basal rays of the
chiactines. There is no gastral skeleton proper ; the gastral layer is supported by the '
paired rays of the chisctines, exeept in the oseular tube, where there are quadriradiates
lying tangentially in the ordinary position, i.c., in the gastral layer, with the basal ray
pointing downwards. At the junction between the oscular tube and the body, the
quadriradistes lie at all angles intermediate between the centrifugal position and the
tangential position. This remarkable change in position of the quadriradiates
in passing from the oscular tube to the hody, which is conspicuous in this
gepus, 1s disoussed in Part 1II.

The skeleton of the dermal cortex consists of triradiates lying tangentially with
the basal ray, pointing more or less downwards ; there are also large projecting oxea.’
Tn one species there are also projecting hair oxea, and in the other two there are
minute prickly hastate oxen projecting yound the ostia.

In two of the specics the skeleton of the oscular edge is well differentiated. It
consists of a few rows of speeial quadriradiates closely and regularly packed,-{md
partialty hidden in the dense fringe of oxea. In the top row these quadriradiates have
remarkably snub apical rays, which usually hardly penetrate throngh the fringe.
From these apical rays springs the diaphragm which oloses the oseule (Figs. 100 & 102).
This diaphragin can he made out in some speeimens, but not in others, probably owing
to defective preservation. :

In the third species, A. grandinis, the oscular skeleton is hardly differentiated
from the body skeleton and there is no fringe. A

In all the species the flagellated chambers open one o more together into smal
shallow excurrent chambers, which open into the gastral eavity through ports in the
gastral membrane.

* Ignis, grando, niz, glacies spiritus procellarum que Faciunt verbunt efus.
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ACHRAMORPHA GLACIALIS.
(Plate XXXIV., Figs. 98-102.)

There ave six specimens of this new species in the collection. All are small,
slender, vase-shaped Sponges, which when examined with the naked eye might easily
be mistaken for Ascons. In colour they are white tinged with orange, as preserved in
alcohol, The dimensions of the four perfect specimens ave as follows: 9 mm, X 2 mm. ;
4y, X 75 mm. ; 8 mm. X 1°5 mm, (flattened); 9 mm. x 1§ mm.

The structure of the body wall is showh in Fig. 101. The flagellated chambers
often taper considerably at their distal ends, thus leaving rather large inhalent
chambers under the dermal cortex. The hair oxea lie in the very thin mesoderm
between the echambers and project beyond the dermal cortex. Neither they nor the
large projecting oxea are arranged in regular tufts or cones, but appear to be
irregularly scattered. '

"The structure of the oscule is shown in Figs. 100 and 102. The section shows
the transition from normal to centrifugal position of the qnadriradiates. It also
shows the diaphragm.

Fig. 98 represents a view of the gastral layer. The section includes some of
the gastral ports and some of the apopyles which lie immediately above the ports.
There are a very few minute oxea lying radially in the gastral layer. One of these is
shown in Fig. 102. In some specimens these minute oxea are scattered throughout
the body wall. Several of the specimens contain ova of the usual form.

Spicules (Fig. 99).
Oxea.—The Oxea are of three sorts :—

(z) Stout projecting oxea, irregularly bent, sharply poinfed at the inner end,
and bluntly pointed at the outer end, 280 # to 440 p long x 12 p to 24 p
thick.

(b)) Minute, hastate, slightly bent oxea, some smooth, some spined, from fhe
dermal layer, 35 ¢ to 40 p long X 2p to 3 p thick.

(¢) Hair oxen, 400 4 or more long.

The 7riradiates ave of one sort :—

(d) Alate trivadiates from the dermal cortex. Basal rays straight, tapering and
sharply pointed, 200 pu to 380 u long x 12 thick. Paired rays equal,
nearly straight, 130 to 180 p long X 10 to 14 p thick. Oral angle
varying widely, 110° to 160°. Folding very variable.

(¢) Chiactines. Basal ray straight, tapering, sharply pointed, 340 p to 400 p
long % 15 p thick. Paired rays equal, 130 p to 180 p long X 16 thick,

bent slightly irregularly. Oral angle, 145° to 165°% Angle of fold, 150°

- 2 M
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to 160°  Apical rays sharply pointed, slightly irregularly bent, 70 p to
100 p long % 12p thick; set-off slight ; angle between apical ray and
basal ray 165°. -

Oscular Spicules—The fringe consists of hair spicules, and stout oxea of types
(¢) and (a) —

(/) Small quadriradiates from the oseular edge. Basal ray straight, tapering,
and rather bluntly pointed, 100p to 120 p long p % 9p to 10p thick.
Paired rays about equal, bent downwards, 50 p fo 100 long X 7 p to
8 p thick, Oral angle about 150°,

(g) The quadriradiates from the oscular collar are similar to {(f), but much
larger. Basal rays 220 pp or more long ; paired rays up to 200 p long ;
apical rays up to 120 p long.

ACHRAMORPHA GRANDINIS.
(Plate XXVIL, Fig. 4, and Plates XXXIV. and XXXV, Figs. 103-104.)

There is only one broken specimen of this new species in the collection ; it consists
of the upper part and oscular collar of a sponge which probably was of considerable
size, judging by the size of the oscule (sec Fig. 4), 'The specimen is straight, 18 mm.
long, and eircular in section, tapering from 4} to 3 mm. in diameter at the oscular
end. The lower part is covered by long oxea, which lie along the surface pointing
downwards ; the upper part is smooth and transparent. There is no fringe.

The structure of the body wall is the same as in the other species of this genus.
There are no hair oxea, but there are & few small prickly hastate oxea in the dermis,

The oscule (see Fig. 104) differs considerably from the other two species. There
is no fringe of hair oxea and no special ring of quadriradiates at the edge, the skeleton
being made up of both tri- and quadriradiates lying tangentially. The transition from
tangential quadrivadiates to chinctines occurs in the same way as in the other species.
The basal rays of the chiactines project a long way outside the dermis,

Spicules (Fig. 103).
Owea. There are two sorts of Oxea i—
() Very large straight projecting oxea, size of longest fragments 3°'5 mm. %
98 p. Very sharply pointed at the inner end.

() Small bastate oxea, from the dermis. Slightly irregularly bent, some
spined, some smooth, 65 g to 120 p long, 3 p to 6 p thick.

The Triradiates ave of one sort :—

(¢) Large, alate trivadiates from the dermal corfex. Basal rays straight,
tapering uniformly to a sharp point, 420 g to 500 p Jong X 120 15 p
thick. Paired rays usually equal, straight or bent slightly downwards,
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bluntly pointed, 220 u to 260 long, x 12p to 14 p thick. Oral angle
130° to 160°.

(d) Chiactines. Basal rays straight, tapering to a more or less sharp point,
450 . to 550, long X 12p to 16 p thick. Paired rays equal, straight,
240 p to 270 long X 12p to 14p thick.  Oral angle, 155° to 160°
Apical ray sharply pointed, maximum length 160 long X 14p to 16p
thick. Angle between apical ray and basal ray, 165° to 180°.

Oscular spicules. :

(e) Quadriradiates from the oscular tube. Basal rays straight, tapering
uniformly to a sharp point, 650 p long x 12 u thick, Paired rays often
unequal, maximum size 560 p long X 14 g thick, nearly parallel, bluntly
pointed. Oral angle about 160° Apical ray sharply pointed, curved
orally, 120 . long X 9 g thick.

ACHRAMORPHA NIVALIS.

(Plate XANTL, Pios 7 and 8. Plates XXXV, and XXXV, Figs 105-112.)

There are fourteen specimens of this new species in the collection. They vary
considerably in shape, but are mostly more or less pear-shaped, with the oscule at the
narrow end {see Figs. 7 and 8). In some specimens the neck of the pear is considerably
extended, but the actnal oscular collar (without flagellated chambers) is always quite
short. There is a dense fringe of long shining silver-white hair spicules round the
oscule, which sometimes attain a length of 2-5 mm. The whole sponge is covered
with long projecting oxea which lie in all directions, giving it a very untidy appear-
ance. The base of the sponge is rounded.

The dimensions of the perfect specimens are as follows:—12 mm. X 3 mm.
17 mm. X 3mm, ; 18 mm, X 9 mm.; 20 mm. X 8 mm.; 12 mm, x 4 mm.; 8 mm.
X4 mm; 11 mm. X 5 mnn; 17 mm X 8§ mm.; 8 mm. X 24 mm. ; 26 mm. x
12 mm, ; 29 mm. X 10 mm,

The structure of the body-wall is shown in Fig. 106, where the subdermal
cavities and exhalent chambers may be seen. The small projecting oxea are mostly
arranged round and over the ostia. This may be seen in Figs. 107 and 108 repre-
senting the dermal cortex in plan and section. The very large projecting oxea are
scattered quite irregularly, and often project through the body-wall into the gastral
cavity. The large oxea are all broken ; the longest fragment found is 27 mm. long.
They lie at all angles. TFig. 109 represents the gastral membrane as seen from inside.

Figs, 111 and 112 represent the oscular structure. The highest flagellated
chambers are shown in Fig. 112, and the short oscular collar projecting about
1'3 mm, beyond them. Fig, 112 shows the junction of the oscular tube and
the body to a larger scale. Above the last chamber the skeleton consists of quadyi-
radiates and oxea only; the triradiates forming the dermal skeleton do not extend

2 M 2
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to 160°  Apical rays sharply pointed, slightly irregularly bent, 70 p to
100 p long x 12p thick; set-off slight ; angle between apical ray and
bagal ray 165° :

Oscular Spicules.—The fringe consists of hair spicules, and stout oxea of types
(¢) and (a) :—

(f) Small quadriradiates from the oscular edge. Basal ray straight, tapering,
and rather bluntly pointed, 100p to 120 long p X 9p to 10 thick.
Paired rays about equal, bent downwards, 50 & to 100 long X 7p to
8 1w thick. Oral angle about 150°.

(9) The quadriradiates from the oscular collar are similar o (f), but much
larger. Basal rays 220 p or more long ; paired rays up to 200« long ;
apical rays up to 120 p long.

ACHRAMORPHA CGRANDINIS,
(Plate XXVIIL, Fig. 4, and Plates XXX1V. and XXXV., Figs. 103-1 04.)

There is only one broken specimen of this new species in the collection ; it consists
of the upper part and oscular collar of & sponge which probably was of considerable
size, judging by the size of the oscule (sce Fig. 4). The specimen is straight, 18 mm.
long, and circular in section, tapering from 44 to 3 mm. in diameter at the oscular
end. The lower part is covered by long oxea, which lie along the surface pointing
downwards ; the upper part is smooth and fransparent. There is no fringe.

The structure of the body wall is the same as in the other species of this genus.
There are no hair oxea, but there are a few small prickly hastate oxea in the dermis.

The oscule (see Fig. 104) differs considerably from the other two specics. There
is no fringe of hair oxea and no special ring of quadriradiates at the edge, the skeleton
being made up of both tri- and quadriradiates lying tangentially. The transition from
tangential quadriradiates to chinctines oceurs in the same way as in the other species.
The hasal rays of the chiactines project a long way outside the dermis.

Spicules (Fig. 103).
Owea. There are two sorts of Oxea :—
(a) Very large straight projecting oxea, size of longest fragments 35 mm. %
23 . Very sharply pointed at the inner end. _
(b) Small bhastate oxea, from the dermis. Slightly irregularly bent, some
spined, some smooth, 65 p to 120 p long, 8 p to 6 p thick.
The Triradiates ave of one sort :—
(¢) Large, alate triradiates from the dermal cortex. Basal rays straight,
tapering uniformly to a sharp point, 420 p to 500 p long x 12p to 15
thick, Paired rays usually equal, straight or bent slightly downwards,
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bluntly pointed, 220 & to 260 g long, X 124 to 1dp thick. Oral angle
130° to 160°.
(d) Chiactines. Basal rays straight, tapering to a more or less sharp point,
450 1 to 550 p long X 12p to 16 p thick. Paired rays equal, straight,
2404 to 270 long X 124 to 14 p thick.  Oral angle, 155% to 160°.
Apical ray sharply pointed, maximum length 160 p long X 14 p to 16 p
thick. Angle between apical ray and basal ray, 165° to 180%
Oscular spicudes.

(¢) Quadriradiates from the oscular tube. Basal rays straight, tapering
uniformly to a sharp point, 650 p long X 12 p thick. Paired rays often
unequal, maximum size 560 p long X 14 p thick, nearly parallel, bluntly
pointed. Oral angle about 160°. Apical ray sharply pointed, cwrved
orally, 120 p long X 9 p thick.

{
ACHRAMORPHA NIVALIS.

(Plate XXVIL, Figs. 7 and 8. Tlates XXXV, and XXXV, Rigs. 105-112.)

There are fourteen specimens of this new species in the collection. They vary
considerably in shape, but are mostly more or less pear-shaped, with the oscule at the
narrow end (see Figs. 7 and 8). In some specimens the neck of the pear is considerably
extended, but the actual oscular collar (without flagellated chambers) is always quite
short. There is a dense fringe of long shining silver-white hair spicules round the
oscule, which sometimes attain a length of 2'5 mm. The whole sponge is eovered
with logg projecting oxea which lie in all directions, giving it & very untidy appear-
ance. The base of the sponge is rounded.

The dimensions of the perfect specimens are as follows:—12 mm. X 3 mm.
17 mm. X 3 mm. ; 18 mm. X 9 mm.; 20 mm. X 8 mm.; 12 mm. X 4 mm, ; § mm,
¥ 4 mm.; 11 mm, X 5 mm.; 17 mm X 8 mm,; 8 mm X 24 mm, ; 26 mm. X
12 mm. ; 29 mm. X 10 mm.

The structure of the body-wall is shown in Fig. 106, where the subdermal
cavitics and exhalent chambers may be seen. The small projecting oxea are mostly
arranged round and over the ostia, This may be seen in Figs. 107 and 108 repre-
senting the dermal cortex in plan and scction. The very large projecting oxea are
scattered quite irvegularly, and often project through the body-wall into the gastral
cavity. © The large oxea arc all broken ; the longest fragment found is 2'7 mm. long.
They lie at all angles. Fig. 109 represents the gastral membrane as seen from inside.

Tigs. 111 and 112 represent the oscular structuve. The highest flagellated
chambers are shown in TFig. 112, and the short oseular collar projecting about
1'3 mm. beyond them. Tig, 112 shows the junction of the oscular tube and

_the body to a larger scale. Above the last chamber the skeleton consists of quadri-

radiates and oxea only; the triradiates forming the dermal skeleton do nob extend
2 M2
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beyond the last flagellated chamber. At the junction there are specially large quadri-
radiates lying diagonally, apparently strengthening the junction between the dermal
and gastral skeletons. The basal rays of the chiactines arc much longer than the
thickness of the body in the upper par of the sponge and project, often half their
length, outside the cortex. The regular arrangement of the oscular quadriradiates at
the oscular edge is shown in Fig. 11 Qide views of these spicules are drawn,
showing the diminution m the length of the apical xay. These spicules lie in the
middle of the fringe, so that they are almost hidden from both inside and outside. In
the same figure is shown one of the large quadriradiates from the junetion between
tube and body.
There are numerous ova in some of the specimens,

Spicules (Fig. 105).
Orea. There are three sorts of Oxea — ’

(@) Targe projecting oxea, straight, and pointed ab both endds.  Largest fragment
found, 2'7 mm. long X 14 p thick.

(b) Minute, spined, ‘slightly crooked, Lastate oxea from the dermal layer, 75
to 85 p long X Hpp to Gp thick. %

(¢) Rather longenr, small, straight hastate oxea, 120 p. to 140 p long % 4 p. thick.

The Triradiates are of one sort:—

(d) Alate triradiates from the dermal layer (these are probably the same as
those occasionally found in the body-wall), . Basal ray straight, tapering to
s point, 200 p to 380 p long X 8p to10p thick. Paired rays nearly equal
in length, curving slightly upwards, forming a rounded bend at the centre
140p to 210p long X 8p thick. Oral angle 102° to 106°. There are
a very few triradiates with an oral angle of 160° It is doubtful where
these come from.

(¢) Chiactines. Basal ray straight in facial view, hut bent slightly in side view,
tapering to a sharp point, 400 p to 600w Jong X 8 p to 10 g thick. Paived
rays about equal, sharply pointed, nearly straight, 160 g to 200 p long X 84
to 12 p thick. Oral angle 160°% One of the paired rays is sometimes
deflected from its usual position into line with the opposite paired ray.
(v type of triradiate system.)  Apical vay straight, or slightly bent,
tapering uniformly to a sharp point, 110p to 130 X 8 p to'12 p thick.
Qet-over about equal to the thickness of the ray. Angle hetween hasal
ray and apical ray 150° to 155°%

Oscular spicules.

(/) Long, straight <lender oxea forming the fringe, 2°5 mm, 1oﬁg % 6 p or les
thick, minutely hastate at the onter end.
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{(y) Large alate quadriradiates, lning the oseular tube. These are largest ab
the junetion with the body-wall. DBasal ray straight, tapering uniformly
to a very sharp point. Maximum dimensions 850 p long X 12p thick.
Paired rays bracket-shaped, equal in length, 450 u long, oval in section,
16 4 deep x 6p thick. Oral angle, 155°; folded angle, 150° . Apical
ray curved orally, 100 p long % 10 p thick.

These get smaller up to the oscular edge, where their dimensions ave as follows :
basal ray, 150 p long. Paired rays, which are bent downwards, 120 p long
% 10 thick, Apical ray reduced to a blunt cone, 20 p long X 16 thick.

SupeExus GRANTIOPSIS Dendy.

The sponge has the form of & greatly elongated hollow tube whose wall is
composed of two distinet layers of about equal thickness. The outer {cortical) layer
is provided with a very strongly developed skeleton of triradiate spicules, and is
penetrated by narrow ramifying incurrent canals. The inner layer is formed by
elongated radial chambers arranged very regularly side by side. The skeleton of the
inner layer is very feebly developed. The tubar skeleton is artieulate and composed
of very abnormal sagittal trivadiates, whose paired rays ave greatly reduced ; the nner
joint of the tubar skeleton consists of chiactines.

The above is slightly modified from Dendy’s definition (7, p. 73).

The sub-genus contains only onc species.

(IraNTIOPSIS COYLINDRICA Dendy.
(Plate XXXV, Fig. 113.)
Grantiopsis eylindrice Dendy (7), p. 90,

% A single specimen\ of this species found in Australia was described by Dendy
(7, p. 90), who called special attention to the chinctines in its skeleton. The structure
of this species differs considerably from that of the other species in the genus
Achramorpha, so that it scems advisable to retain the sub-genus, (Frantiopsis, only
transferring it from the Grantiidee into the Stewrorrhaphidea.

The spicules, which have not hitherto been illustrated, ave shown in Iig. 113
they differ widely from any found in the new species. The sponge is fully deseribed
in (7) and figured in (2).

MEeAPOGON.
Stauvorrhaphids in which the flagellated chambers are spherical or sac-shaped,
never arranged radially around the central gastral cavity, with which (or with the

main excmrent canals derived therefrom) they communicate by a more or less
complicated excurrent canal system. The skeleton of the chamber layer is largely
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composed of irregularly seattered radiate spicules, but it always has reqularly placed
subgastral chiactines.

The above only differs from Dendy’s definition of Leucandra by an alteration in
the last sentence,

This genus contains five species, four new, and Poléjaeft’s * Leuconia erucifera’
(Megapogon cruciferus), which is now transferred to it.

All the species have well-marked gastral cavities, but no gastral skeleton
proper. The spiculation in all the species is very similar The size and shape
of the flagellated chambers is very variable; they are sometimes 80 long as to
yesemble the radial chambers typical of Grantia or Achramorpha, and at ofher tines
they are sphervical

The close similarity between Megapogon cruciferus found at the Azores and the
new species from the Antarctic is remarkable. Tt is “noteworthy that Megapogon
eruciferus was dredged from a great depth, 450 fathoms. The temperature of the sea
was not measured abt the station where ib was found, but judging from the
temporatures measured ab neighbouring stations it must have been about 47° K. ab
the bottom. It is possible that successive larvee of this sponge may have travelled in
cool water at great depths all the way from the Antarctic to the Azores.

MEGAPOGON CRUCIFERUS Pol.
(Plate XXXV, Fig. 114.)
Leueonia crucifera Poléjaefl (49, p- 60.

The following description is absbracted from Poléjaefls (4). Only a fragment
of the inferior part of the sponge was found. The outer surface is bristly, the inner
slightly roughened by the apical rays of the gastric quadriradiate spicules [chiactines].
These are all more or less cruciform, all the rays lying in the same or almost the same
plane. By this characteristic the species ean be very easily distinguished from all
other Leuconidee. Leuconia crucifera and Teveonia blanca are of peculiar inberest, as
forms inhabiting the greatest depth (450 fathoms) from which Calearea have heen
hitherto obtained.

Skeleton.--The skeleton consists of gastral quadriradiates [chiactines], of
parenchymal triradiates [of minute spined oxea #], of dermal trivadintes and of stout
acerate spicules, piercing the parenchyma obliquely and projecting with their free end
¢rom the outer surface, and of slender acerate spicules scattered here and there on the
outer surface in small bundles. The spicules (omitting the hair spicules) are shown in
Fig, 114 drawn [rom gpicule preparations made by the author. For description and
dimensions see {4).

* Mhese spicules were overlooked by Poléjaefl, They are included in the new drawing of the spicules.
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MEGAPOGON VILLOSUS,
(Plate XXXV, Figs, 115-1 19.)

There are four speeimens of this new species in the collection, but only one is
perfect, the other three being broken pieces only. All are white as preserved in
alcohol, and ave covered with a dense mat of very 1ong oxea. The following
description applies to the perfect specimen (see Fig. 117).

The sponge is in the form of a nearly straight cireular tabe, a good deal distorted
ab the base, where it has its maximum diameter. It tapers gradually to the short
oseular collar which terminates the large gastral cavity.

The structure of the body-wall is shown in Fig. 115 ; it gets gradually thinmer
towards the oscule.

Canal System.—The dermis is pierced by numerous ostia which lead into
large incurrent canals which extend radially inwards nearly through the body-wall.
The excurrent system consists of large radial chambers or canals which do
not appear to be branched, each opening through a large port into the gastral
cavity. _

The flagellated chambers are very gariable in size and shape; they ave mostly
more or less thimble-shaped, opening by apopyles directly into the excurrent chambers
round which they are grouped. Some of the flagellated chambers are nearly spherical,
some are so long that they reach almost across the whole thickness of the wall ; these
long chambers ave often branched.

Skeleton.—-The skeleton of the body-wall is made up of the chiactines
which reach completely through it and often project, and a few scattered triradiates
whose hasal rays also often project. 1t is pierced at variable angles by the very long
projecting oxea. All these oxea are broken in the specimens; the longest fragment
measured is 15 mm. long. Chiactines occasionally oceur at the top of the excurrent
chambers, and may thus appear to be in the middle of the thickness of the wall. There
is no gastral skeleton proper; the only supports to the gastral wall (see Iig. 118) are
the paired rays of the chiactines, amongst which are a few minute oxea, some gmooth
and some spined. The dermal cleleton is formed of a thick layer of triradiates
(Fig. 116) lying in all directions, with a few minute oxea standing semi-erect
round the ostia.

Ogeule,—The oscule is at the end of an oscular collar about 1 mm. long which
has the appearance of a thin, almost transparent extension of the body. The skeleton
of the oseular collar consists of quadrivadiates lying tangentially on the inside, with
the basal ray downwards and the apical ray projecting into the gastral cavity. Qutside
are triradiates, also regularly arranged, with the basal ray downwards. The edge is
made up of both types of spicule, with a few special oxea which lie horizontally, but
do not project beyond the edge, which has no fringe. The junction between the
oscular collar and the body-wall is very similar to that shown in Fig. 110.
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Spicules (Fig. 119). ' f
Oxea.—There are two sorts of Oxea :—

() Bnormous straight projecting oxen more than 15 mm. long x 36 p to 43
thick, The inner end tapers gradually to & very sharp point, the outer
end is hastate. ,

(b) Minute irregularly bent hastate oxca, some spined, some smooth, from the
gastral and dermal layers, 80 p to 160 p long X 6 p thick.

The Triradiates arve of one sort :—

(¢) Alate triradiates from the body-wall and dermal layer. Basal rays straight,
tapering uniformly to a sharp point, 220 p to 700 p long x 10 p to 16 p
thick. Paired rays equal, nearly straight, 170 p to 300 p long X 12p to
14 p thick. Oral angle 135° to 155°

() Chiactines—Basal 1ay straight, tapering uniformly to a sharp point from
600 p to 1120 p Jong X 104 to 16 p thick. Paired xays equal, straight,
tapering to a sharp point, 240 p long X 13 thick. Oral angle 155° to
160°, Slightly folded, angle of fold 175° to 150° Apical ray straight,
slender, sharply pointed, 140 p 1o 220 p long X 8p to 16 p thick, set-off
small ; angle between apical ray and basal ray 170° to 180°

MEGAPOCON RARIPILUS.
(Plate XXXVL, Figs. 120-124.)

There are three specimens of this new species in the collection. The natural shape
appears to be that of a straight tube, enclosing the gastral cavity, slightly thicker in
the middle and circular in section. 'The lower end is closed very squarely, and the
upper terminates in an oscule without a collar. The largest specimen, which is much
distorted, is 30 mm. x 11 mn.; the next, which has the shape described above, is
19 ym. ¥ 4 mm., and the smallest speeimen 24 mm. X 1 mm. They are white a8
preserved in aleohol, their surface is bispid.

The structure of the thick hody-walls is shown in Fig. 122,

Canal System.—The stout dormal cortex (Fig. 124) is pierced by small
ostia leading into gmall incurrent chambers, from these run ineurrent canals branching
and getting smaller as they approach the gastral cavity. The excurrent canals are
connected in groups of three or four to excurrent chambers which open into the gastral
cavity through large ports.

Skeleton.—The body skeleton consists of the chiactines, amongst which are a few
large subgastral triradiates and a few scattered small trivadiates; the basal rays of the
latter often project beyond the dermis. There are also dense tufts of hair spicules with
o fow stout bent oxea among them, which project and make the surface hispid. There
are minute spined hastate oxea scattered all through the body. There is no gastral
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skeleton proper; the gastral cortex is supported by the paired rays of the chiactines
and subgastral triradiates (sce Fig. 120). The dermal cortex is formed of a thick layer
of irregularly scattered triradiates (Fig. 124).

The oscule is shown in Fig. 121, There is a ring of small quadrivadiates lying
tangentially round the inner edge, with short pointed apical vays from which springs
the diaphragm. There is a thick . fringe of hair oxea, outside which there i3 an open
fringe of large oxea. The oscile is thick and the flagellated chambers reach almost to
the edge. Near the oscule they are only in a single layer, but in the middle of the

sponge they are ten or twelve layers thick.

Spicules (Fig. 128).
Ozea.—There are four sorts of Oxea :—-

(a) Large projecting oxea, pointed sharply at the inner end, and very bluntly ab
the outer end, which is thicker. Curved all along, more sharply near the
thicker projecting end. Length faily constant about 700 p, thickness 30
to 85 p :

() Tair oxea, projecting in dense tufts, quite straight, lengbh over 500,
thickness about 1 .

(¢)- Minute spined hastate oxea, seattered all through the body-wall.  Slightly
bent, with the largest spines in a ring round the * set-over” of the spear- .
head. Usual length 60 p, occasionally 150 g, thickness 4 u to 5 p.

(d) Small rregular oxea from the body-wall about 350 p X 20 p, often set-over
in the middle of their length.

Tiradiates.—There are two sorts of Triradiates \—

(¢) Large alate subgastral triradiates. Basal ray straight, tapering uniformly
to a sharp point, about 700 p Jong X 16 thick, Paired rays equal, nearly
straight, 200 p to 820 p long X 20 thick ; oral angle 160°.

(/) Smaller alate trivadiates from the dermal cortex (probably the same as the
rare ones in the body-wall). These vary widely in size. Basal ray
straight, tapering uniformly to a sharp point, 170 p to 700 p long X 10 s
to 18 p thick, Paired rays equal, forming a vounded bend at the centre,
Dt straight for the rest of their length, 120 p to 270 p long % 10 to 16 g
thick. Oral angle very constant, 108° to 112°

(y) Chiactines. Basal ray straight, sharply pointed, 600 p o 750 1 long X 14 p
thick., Paired rays bent more or less forwards, 200 p to 280 p long X 16 pto
20 p thick. Oral angle variable, 185°t0 160°, Apical ray about 80 pr % 12 p.

Oscular spiciles. ‘

(k) Large oxea like (a), but shorter; 380 p to 480 p long x 18 p thick. These
form an external fringe. The inner fringe is formed of hair oxeca of
unknown length, .

YOI, IV, 3 2N
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(¥) Small alate quadriradiates forming the edge. Basal tay 140p X 8p,
straight, tapering uniformly to 2 sharp point. Paired rays bent slightly
downwards, about 70 p X 10 p.  Apieal ray short and conical, 20 p long
8 p thick at base, perpendicular to facial plane. Oral angle nearly 180°.

MEGAPOGON POLLICARIS.™
(Plates XXXV and XXXVIIL, Figs. 125-130.)

There are two specimens of this new species in the collection ; the larger one is fixed
in osmic acid and is conscquently brown; the smaller one, which is fixed n alecohol, 18
white ; both ave hispid, The larger specimen is in the form of a flattened tube 15 mm.
long. The diameter at the widest part near the middle is 3 mm. The smaller
specimen is ovoid, 24 mm. X 14 mm. There is a large gastral cavity which terminates
in the osenle, which in hoth specimens is bent to one gide. The larger specimen has an
oseular collar about T mm, long.

The structure of the body-wall is shown in Fig. 126. The space hetween
oastral and dermal layers is filled up with three or four layers of flagellated chambers.
Tach flagellated chamber is surrounded by a slender skeleton of minute prickly hastate
oxea (see Figs. 129 and 127); these oxea often lie together in small bunches of
three or four, and as they may lie partly on one and partly on another chamber, they
build up serpentine lines of minute spicules threading aboub between the chambers.
Qome of these minute oxea also lie in the gastral and dermal layers, and also in the
columns supporting the dermis.

Canal System.—There is an incurrent chamber under the dermal layer which is
probably continuous round the whole hody of the sponge. The dermal layer is
supported over this echamber by columns of spieules consisting partly of the basal rays
of the chiactines and partly of oxea which project outside the dermis. The incurrent
canals lead inwards from the incurrent chambers. The excurrent canals are conneeted
in groups to exeurrent chambers which open into the gastral cavity through large
ports ; these are more or Jess surrounded by the apical rays of the chinctines (sce
Fig. 125).

The Skeleton.—The dermal skeleton 1s formed by a dense layer, five or six
spicules thick, of triradiates, pierced at intervals by the projecting bunches of oxea,
The body skeleton consists of chinctines and o very fow scattered trivadiates. The
hasal rays of the chiactines are Dunched more or less together at their distal ends and
oceasionally project through the dermal layer; with each bunch are grouped a number
of the oxea, which project with their thicker bent ends about one-third of their length
beyond the dermis. There is no special gastral skeleton ; the gastral cortex (see I'ig.
130) is supported Dy the paired rays of the chiactines, and a few minufe oxea
irregularly scattered.

* pollicaris = *like a thumb,” named from the shape of the oxer.
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The oscular collar is thick and densely packed with spicules. On the iuside are
quadriradiates lying tangentially with the basal rays downwards, and outside are
triradintes. The rim, which has no fringe, is formed of tri- and uadriradiates, with

’ s q 3
oval angles of nearly 180° There is a diaphragm in one specimen.
Spicules (Fig. 128).
Owea.—There ave three sorts of Oxea :—

(a) Large projecting oxea, straight for about two-thirds of their length, then
bending smoothly to one side. The inner (straight) end tapers gradually
to a point. The outer end is blunt, shaped like the end of a thumb,
Most of the oxen are about the same size, 460 long X 24p thick.
Maximum size, 640 X 25 . There are a few smaller, imperfectly formed,
possibly young, oxea.

The minute spined oxea scattered throughout the body and forming the flagellated
chamber skeletons are of two forms :—
(b) Straight, refringent, thin, slightly spined, 50 p X 2 .
(¢) Curved, hastate, thicker and well spined, 50 to 60p X 2°8u to 3 1p.
The junction of the spear-head is marked by a ring of four or more large
spines.

The Triradiates are of one sort — .

(d) Alate trivadiates from the dermal cortex and body-wall. These vary very
. much in size and proportions, Most have the paired rays only slightly
shorter than the basal ray, but occasionally there is greab disparity. DBasal
ray straight, tapering uniformly to a sharp point, 130 p to 330 p long X
8p to 15p thick. Taired rays cqual, nearly straight, but slightly
irregular, 90 p to 320 p long X 8 pu to 1d thick, Oral angle 108° to 115°,
(¢) Chiactines.—Basal ray straight, tapering uniformly to a sharp point, 460 p
to 580 w long X 14 p to 18 p thick. Paired rays straight, blantly pointed,
160 p to 280 p long x 14 p to 16 p thick. Oral angle 160°  Angle of fold .
155° to 165°% Apical ray nearly straight, pointed, 100 long X 12
ik, Set-over small.  Angle between apical ray and basal ray 175°

MEGAPOGON ORISPATUS.*
(Plate XXVIL, Fig. 2, and Plate XXX VIIL, Figs. 131-136.)
There ave four specimens of this new species in the collection, all found together.

The sizes are 9 mm, X 8 mny; 6 mm. X 2 mm, ; 6 mm. X 8 mm.; 4 mm. X 2 mm.
They are vase-shaped, white or pale orange as preserved in spirits, with a curly surface

* Crispatus, early-heired.

2N 2
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due to the bent projecting oxea (sec Fig. 2). The gastral cavity, which is nearly
constant in dismeter throughout its whole length, terminates ab the oscule, which is ab
the top of an oscular collar about 13 mm. long.

The structure of the body-wall js shown in Fig. 131

Canal System.—There is an ineurrent chamber under the dermal layer which is
probably continuous round the whole body of the sponge. The dermal layer is
supported over this chamber by columns of spicules, consisting partly of the basal rays
of the chigctines, and partly of oxea which project in spreading tufts outside the
dermis. The incurrent eanals, which are small and irregularly branched, lead inwards
from the incurrent chamber. The excurrent canals are large and extend radially from
the gastral cavity nearly through the body-wall, often branching once. The flagellated
chambers ave grouped round these large excurrent canals, the larger number opening
directly into them, the remainder being connected by short branches.

The Skeleton.—The skeleton of the Dody-wall consists of chiactines. There are
also a fow triradiates scattered irregularly, and numerous minute spined oxea. There
is no gastral skeleton proper; the gastral cortex (see Fig. 132) is only supported by
the paired rays of the chiactines. The dermal skeleton is made up of triradiates, which
are approximately equiangular, and lie tangentially to the surface. There are also tufts
of oxea which project for most of their length and give the sponge its characteristic
“curly ” appearance.

Oscule.—The thin oscular collar is abont 14 mm. long and the same diameter
as the gastral cavity (sec Tigs. 133 and 134). On the inside are quadriradiates lying
tangentially with the basal ray downwards, and oulside are triradiates and oxea.
There are numerous minute spined oxea scattered amongst the radiatds. At the
vim (see Fig. 131) the collar is slightly thickened. There is a ring of small
quadriradiates forming the edge on the inside ; they do not appear to be very closely
or regularly packed. The diaphragm extends from the apical rays of these spicules.
There is a scanty fringe of prickly hastate oxea of small size. On the outside the
oscalar collar is thickly covered by large bent oxca of the same type as those forming
the tufts on the body, but shorter. They stick in the collar, often projecting through
it into the interior, and are directed upwards usually at aboub 45° with the axis of the
sponge ; some lie tangentially along the surface.

A# the junetion of the oscular collar and the Dody the collar thickens, a few small
flagellated chambers appear, the quadriradiates begin to twrn their basal rays outwvards,
and the oxea projeet more radially, a few even pointing downwards.

Spicules (Figs. 135 and 136).
Owea.—There are three sorts of Oxea :—
(«) Large projecting oxea, irregular but nearly straight for about three-quarters
of their length, then bending (at the outer end) considerably to one side
by two or three angular deflections, The immer end is sharply pointed and
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usually slightly bent to the opposite gide from the ounter end, giving the
spicule an S shape. The outer end is slightly swollen and roughened.
The thickness varies very irregularly throughout the length, 550 to
950 . long ¥ 20p to 28p thick. Many of these spicules have long
flattened areas just below the outermost bend, looking as if the spicule
had been diverted by contact with a plane surface.

"There ave minute spined oxea of two types i—

§ (b) Straight, refringent, and thin, 50 ¢ long X 1-2 p thick.
(¢} Curved, hastate, and thicker, 55y long X 4 p to 5 p- thick.

The trivadiates ave of two sorks i —

(d) Approximately regular triradiates from the dermal cortex and body-wall

§ 7 with straight rays, tapering slightly to near their extremities, then sharply

: pointed. The rays and angles are nearly but not exactly equal. Rays
110 to 220 p long X 8 p to 12 thicl.

(¢) Large alate triradiates from the body-wall. Basal rays straight, tapering
moderately, then fairly sharply pointed, 400 p to 500 p long X 12 p to
14 thick, Paived rays nearly straight, tapering, then sharply pointed,
160 p long % 12 p to 14 p thick. Oral angle 120° to 145°.

(/) Chiactines. Basal rays straight, tapering slightly to near the end, then
sharply pointed, 300 p to 500 long X 11p to 12 p thick. Paired rays
straight, 120 to 160 p long x 10 to 124 thick. Oral angle 115° to
150°. Angle of fold very variable, 115° fo 160°  Apical ray nearly
straight, sharply pointed, 100 p long X 8p thick, Set-off moderate.
Angle between apical ray and basal ray 165°

Oscular spicules—Near the oscule type (a) spicules get smaller, 330 p long X
20 p thick. .

(g) Straight, strongly hastate, thin, spined oxea forming the fringe, 100 x to
200 p Tong X 1p to 3 p thick, The gpenr-head is swollen ab the junetion
and very sharply pointed. These spicules are also found in the oscular
collar & shorb distance below the edge lying tangentially and oceasionally
projecting. :

() Small quadriradiates from the oscular edge. Basal ray straight, pointed,
50 w to 90 p long % 6 p thick, Paired rays equal and bent slightly down,
30 to 60 p long X 5p thick.  Apical ray straight, pointed, 20 p long %
5 ju thick.  Oral angle 160°

(i) Large quadviradiates lining the oscnlar collar. Basal ray straight, tapering
uniformly to a fine point, sometimes bent backwards in side view. Length
near oscular edge 200 y, inereasing considerably lower down. Thickness
7u to 9p  Paired rays equal, straight or slightly bracket-shaped, 110
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go 130 p long X 9 p thick. Oral angle 1550 to 160°%  Apieal ray sharply
pointed, 50 to 70 p long % 104 to 13 thick, pointing considerably
upwards. Angle with basal ray 130%

PART WL :
TISTOLOGY.

The specimens are not sufficiently well fixed to enablé many histological details to
he made oub satisfactorily, bub as most of them are unique, it seems advisable fo record
all that can he determined with reagonable certainty and accuracy.

PorEs, OSCULES, ETC..

Qeveral different methods are found among caleareous sponges for regulating the
civenlation of water and preventing the entry of dirb or eneniies.

Ostia.-—The admission of water to the incurrent canals is regulated in many
species by the opening and closing of the ostia. These pores arc inter-cellular, and are
closed by the action of the surrounding cells. Fig 48 shows a closed ostinm ab
the end of the short passage leading through the dermal eortex into the incurrent
chamber. The same passage is shown in tangential section in Fig. 49.

Incurrent Canals.—So far as the aubhor is aware, there is no species in which
the incurrent canals close.

Prosopyles.—1t is probable that the prosopyles can he closed in all species.
Clonsiderable discussion has taken place as to whether prosopyles are inter- or intra-
cellular,  The explanation appears to be simple. The prosopyle 1s an opening in &
pore cell® (intra—cellula.r) which leads into the flagellated chamber hetween the
flagellated cells (inter-cellu]ar). As, however, the flagellated cells are always much
more conspienous n & gurface view than the epithelial colls, the pore when seen in this
vicw presents the misleading appearance of heing an inter-cellular opening.

In most of the TTeterocoela {excepting SOMC species of Teucandra) the gelatinous
mesoderm is very little developed, so that the walls of the flagellated chambers appear
to consist of epitheliwm lined with flagellated cells. The pore cells are special cells m
this epithelinm. In the Flomocoela, where there is a certaimn thickness of mesoderm
containing the spicules, Minchin has shown (1) that the pore cells reach through this
to the level of the ﬁa.gellated cells, thus forming pipes through the wall.  In the
very thin walls of the flagellated chambers of most species of Teucandra the pore eclls
have no appreciable length, the opening appearing as & hole through a thin membrane,
see Figs. 36, 37 and 38.

In Leucandra gelatinosa, the gelatinous mesoderm is so much developed that the
flagellated chambers appear as spherical spaces lined with flagellated cells, and sitnated

* ide Minchin (1)
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in the middle of a solid jelly. There is no epithelial sack, but the epithelium
appears as the lining of the incurrent canals, which are more or less eireular pipes
through the jelly. The pore cells have nob been made out with certainty in this
species, but the cells lettered p.c. in Figs. 51 and 53 are probably the pore cells,
which of course are closed.

Apopyles.—The apopyle usually has the appearance of an oval opening in a
thin clastic membrane stretching across the end of the flagellated chamber. It is
probable that the apopyles can be closed in all species.

Excurrent Canals.—In Leucandra gelatinosa the excurrent canals close by the
contraction of the epithelial lining. When the canal contracts, the spicules are left
in their normal position, and the lining cells stretch the gelatinous mesoderm behind
them, so that it is drawn into the canal. The apical rays do not appear to interfere
with this setion. In ecross-section the contracted canal, therefore, appears as an
irregular ring of spicules filled up with jelly, in the centre of which les the contracted
group of lining cells (see Figs. 45 and 46). It is probable that similar contractility
may be possessed by other species which have a strongly developed mesoderm ;
as a rule, however, the excurrent canals do not close. '

Gastral Cavity.—In some Homocoela the pastral cavity can be closed solid.*
The anthor does not know of any instance in which this occurs among the Heterocoela.

Osculum.—The osculum may be closed in a variety of ways:i—

(1) By simple contraction of the surrounding mass {e.g., Leucandra primigenic).
(2) By the folding inwards of the oseular collar (¢.g., Leucandra gelatinosa), ete.
(3) By means of a diaphragm across the mouth (e.g., Megapogon raripilus).

Diaphragms have been found in several of the new species, but not in good
enough preservation to enable thelr structure or method of closing to be investigated.

SPIOULES.

The dimensions given for the spicules in the detailed descriptions of the several
species in Part 11 have generally been taken from the drawings, which were traced by
camera lucida accurately to scale, and show as far as possible a representative selection ;
they must not be understood to be either limiting (maximum and minimum) dimen-
sions or accurate average dimensions. To ascertain the true limiting and average
dimensions would require a detailed examination of a large number of specimens and
great care in the preparation of the spicule slides, in order to insure that all the
spicules from each “Specimen were mounted, There appeared to be no advantage to
he gained in the present instance by attempting such accuracy, which, indeed, would
only have been possible in the few cases where a sufficient number of specimens
existed.

When the facial rays of a triradiate or quadriradiate spicule are © folded,” 1.c., do

* Vide Minchin (1).
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not lie in one plane, foreshortening always produces an apparent distortion which
affects hoth the relative length of the rays and the angles between them. No attempt
has in general been made to correct the measurements for this; the figures given are
the apparent lengths and angles as the spicules lie in various positions on the slide.
The distortion is large in such cases as Streptoconus australis, where the folding
angle is 120°

The position of the spicules relatively to the other parts of the sponge hody is
of some inter}:sst. It may be stated as a general rule, and probably as a universal rule,
that spicules do not pass through flagellated - chambers. They usnally lie entirely
within the mesoderm, except such parts as project beyond the dermal or gastral
layers. They occasionally project into, or cross, the incurrent and excurrent passages.
They appear in these cases often to be swrounded by a considerable amount of body
substance ; if this is covered with an epithelial layer of cells the spicules, strictly
speaking, still remain within the mesoderm. The minute spicules (** Mortar spicules,”
Haeckel), which in Leucandra often appear o he scattered irregularly through the
whole body-wall, all He in the mesoderm surrounding the flagellated chambers, and
thus build up what may be described as a flagellated chamber skeleton (see Figs. 127
and 129). The very thin hair spicules, which extend in straight lines through the
body-wall of some species, all lic within the mesoderm. The enormous projecting oxea,
which pierce the Dbody-wall at all angles in some species and appear to he quite
independent of the flagellated chamber structure, all lie in the mesoderm between
these chambers. Similarly the regularly arranged tubar or body skeleton lies in the
mesoderm,

The complex adjustment bhefween the different spicules and flagellated ehambers
mush be arrived at during the growth of the sponge. It therefore seems prohable
that the longer spicules are formed Defore the flagellated chambers and ave pushed
about by the latter as they grow. The mortar spicules, on the other hand, are
probably formed after or during the growth of the flagellated chambers.

7 spicides—The Greek letter 7 has been used to designate malformed triradiate
systems in which the paired rays are in line.

T spicules.—The Greek letter I' has been used to designate a type of oxcote
gpicule in which the end is bent over sharply through about a right angle.

The hastate cnds of the oxea in Leucosolenia discoveryi® amongst which T
spicules are found are formed by two angular bends close together in the axis of the
spicule. The I' spicules may avise owing bo the absence of the secontd hendl.

Chiactines.— The facial rays of these spicules are very similar to those of
ordinary quadriradiates. The basal ray, which is the longest, is usually straight, bub
sometimes hent slightly at a point not far from its junction with the paired rays (sce
Tig. 76) and is round in section. The paired rays are usually slightly curved and are
often oval in section, being flattened in the facial plane. Viewcd along the axis of the

* T gpicules alzo oocur in Teneosolenia minching and Leucosolonia licberkuehni,
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w-al ray, the paired rays are scen to Lo folded to one side ; the fold appears in some
sos to oceur sharply near the base of the rays, which arc otherwise straight ; n other
sew the fold is gradual, the rays being curved for the greater part of their Tength.
he apical ray springs from the junction of the facial rays on the side to which they
1o folded, but is immediately bent down nearly into line with the basal ray. Viewed
om the side the apical ray appears as continuation of the basal ray, with a sharp
<et-over” at the junction. The amount of the set-over varies widely (see Streptoconits
usiralis and Megapogon cruciferus). The axis of the apical ray is usually slightly
selined to the axis of the basal ray, sloping towards the side to which the paired rays
re folded. In facial view the chinctine does mnot differ much from the ordinary
(uadriradiate, since the apical rays of the latter are usually curved orally, but in side
jew the difference is wide.

The ordinary position of quadriradiates in caleareous sponges is tangential to the
sustral surface, with the hasal ray downwards and the apical ray projecting into the
sastral caviby, 80 that the paired rays lie circumferentially embracing the gastral
avity,  In Amphoriscus and Syculmis there are quadriradiates which lie tangentially
to the gastral suxface with the apical ray pointing vadially outwards, and in all the
Amphoriscidae there are quadrivadiates whieh lie tangentially to the dermal surface with
the apical ray pointing radially inwards. The chiactines lie in a plane perpendicular
{o all these positions. Their basal ray is directed radially outwards, the paired rays
lie in the gnstral cortex and the apieal ray points radially inwards and projects into
the gastral cavity. The plane of the facial rays is therefore perpendicular to the
castral and Jermal surfaces, The position of the paived raysis no longer fixed; they
may lie circumferentially as before, but they may turn round the axes of the basal ray
to any extent without coming out of the gastral cortex, and in fact they ave found
lying in all positions between circumferential and longitudinal

The relation between the chinctines and the ordinary quadriradiates 18 an
interesting problem. All the nine new species containing chiactines have ordinary
quadriradiates lying tangentially round the oscule, and also lining the whole oscular
collar, if any. In gix* of the new species the ordinary quadriradiates cease
entirely at the base of the collar and are replaced by the chiactines which form
the body skeleton. At the junetion bebween the oscular collar and the body-wall
there is a short space in which quadriradiate spicules ave fonnd in every intermediate
position between tangential and contrifugal. This fact suggests mosh forcibly that the
spicules turn round. The top of the body appears to be the most recently developed,
and the spicules formed in the ogeular collar might be supposed to be turned round
by the development of flagellated chambers ander their basal rays. A very similar
tipping up of dermal triradiates, due to the growth under them of the flagellated
chambers, occurs ab the bage of the oscular collar in Tenthrenodes antareticuss. There is

s Tn hree of the new species the ordinary quadriradintes in the oscutar collmr continue throughout the whole
gastral cavity in conjunetion with the chinctines in the body.

VoL, 1V, 20
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one serious objection to this theory. The apical rays of the ordinary quadriradiates
would have to be bent down_and straightencd while the spienle turned round. The
shape of the apical ray in the chiactines suggests that this does oceur, but it is diffienlt
to realise how an actually formed spicule can be altered in shape.

Hair Spicules.—In many of the new species there oceur long straight spicules
of extreme thinness, varying from about *7 p to about 2 u in diameter; they ave
called hair spicules. Their length is always difficult to determine. When they
oceur in the oscular fringe the outer ends ave usually broken ; when they oceur in the
body-wall they are usually so crowded together that it is impossible to distinguish the
ends of individual spicules. It is probable that they often attain to lengths of 500 p
or 1,000 . 'They often project from the body-wall with the ordinary thick oxea. The
hair spicules arc usually omitted in the drawings of spicules, since their thickness is
too small to draw to scale and their length is uncertain.

Flattened Spicules.-—In two of the new species (Lencandra eirrata and
Megapogon erispatus) the large projecting oxea are marked near their distal ends by
curious flattened areas situated on the convex sides of the curved ends. Their
appearance might suggest that the spicule had come in contact with some flat
obstruction which had diverted its growth and caused the mark. This, however, does
not seem to be possible, and no explanation of the origin of the marks has
been found.

RerropucTion.

Larvee similar to those of Sycon ciliaium were found in Tenthrenodes seotti and
Megapogon pollicaris.

Ova of the ordinary type were found in Hypodictyon and in Achramorpha
glacialis.

Duplicate ova of a remarkable type were found in Achramorpha nivalis and
Megapogon raripilus; no satisfactory explanation of their structurc has been found.
They were in large numbers in three specimens of Achramorpha nivalis; the best
preparations were made from one of the specimens which had heen fixed in osmic acid.
None of the specimens of Megapogon raripilus were as well fixed, nor could the
structure of the ova be made out so satisfactorily ; it appears to differ slightly from
that of Achramorpha nivalis.

The following description applies to the ova of Ackramorpha wivalis:—

Each ovam (Fig. 110) appears to be made up of two unequal parts; the
larger part (¢)is very similar to the ordinary large ovum cell and contains a large
transparent nuelens (b)) and small strongly staining nucleolus (c); the smaller part
appears to be a multicellular structure, consisting of a large inner cell surrounded by a
sheath of small cells (d); (but it is possible that it may be a single cell, the central
portion (g) being the nucleus). The inner cell (g) contains two structures ; one (%)
strongly staining like the nucleolus of the larger part, the other a hyaline sphere (%)
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packed with about a dozen grains (k) of one colour and one odd one (b) (nucleus,
nueleotus ¢), which stains a diffevent shade. The ounter sheath of cells each has a small
nueleus {¢) and minute nucleolus ( £).  This sheath appears in some cases to surround
the juner cell entirely, and in other cases only fo surround the outer part, and not to
exist between the inner cell (g) and the other half (e) of the ovum.

{t is possible that the smaller half of the ovum may be a feeding cell, supplying
nourishment to the larger half, The hyaline sphere of grains may be food material.

[n the ovum of Megapogon raripilus, the smaller half has a somewhat different
appearance, which suggests that ib is made up of several concentric sheaths of cells
round a central one. These ova, however, are not well enough fixed to repay detailed
examination. '
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DESCRIPTION  OF PLATES XXVIL 1o XXXVIIL

The figures on Plate XXV1L are reproduced from photographs made by the Author ; the rest of the
figures are reproductions of drawings made by the Author with the Abbe drawing apparatus, All the
figures are reduced from these drawings, most of them to two-fifths of the size of the originals ; the
final magnification is marked on each figure.

The letters on the Spicule drawings correspond with those used in the text to indicate the different
sorts of spicules,

7.B.— Hair spicules, which oceur in many of the sponges, are nof shown in the figares.

The significance of the letters on the other drawings is given in the following Tist :—

ost.  Ostia. psc. ¢. Oscnlar collar.

pros.  Prosopyles. , ast, 8. , cdge,

ap.  Apopyles. | g.e.  Castral caviby.

P Ports. i d. Dermis.

i, ¢h. Incurrent chambers. j fl. ch. Tlagellated chamber.
1. oot ’ canals. ‘ ot Qvum.

e. ch. Bxcurrent chambers. : sp.  Spicnle.

8. rit. " canals. a. 7. Apical ray.

03¢, Oscule.
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