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In this contribution I propose first to describe a new stalked

Euplectellid of an interesting structure, which I call Placosoma

paradictyum. This form became known to me after I had

provisionally consid(!red my studies of the Euplectellidœ at end.

It may however be best to describe it now and to follow it with

some comments on the family generally, before I enter upon a

treatment of other families.

The present contribution will further contain full descriptions

of six other forms, partly likewise new and parth^ before described

by me in brief, viz., Leucopsacus orthodocus Ij., L. scoliodocus

Ij., Chaunoplectella cavernosa Ij., 61 spinifera n. sp., Caulophacus

lolifolium n. sp. and Synipagella anomala u. sp. These will be

referred to two families newly conceived and proposed for introduc-
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tion into the system, viz., the Leucopsaeidœ and the Caulophacidse.

The former group is in part identical with that which I have

formerly regarded as a Eossellid subfamily under the name of

Leucopsacinee (Ijima '98, p. 41). The latter corresponds in a

large measure to F. E. Schulze's Asconematida^, which name

will have to be dropped out. Clrounds for the above rearrange-

ment will 1)6 enunciated in the propor ])laees.

PLACOSOMA PARADICTYUM. N. c, n. sp.

Pis. T. and II.

This new genus and species are founded on a single specimen

obtained by Ki'Ma in Outside Okinose, Sagami Sea, from a depth

of between 274 and :M3 fathoms (501-572 m.).

The sponge is excellently preserved in a dried state, except

for a rent across the body ; this, however, in no wise prevents

us from obtaining a correct conception of the shape. It has a

long stalk, which is attached to a brecciated tufaceous substratum

by a large, irregularly lobate, basal expansion. Total height of

the sponge, 210 mm.

The sponge-body, though probably cup-like ^vhen young, can

scarcely be called so as it is, but may best be described as an

irregular, but transversely elongate and laterally compressed, cake-

like mass. It is of a light, soft and very delicate texture. A
light touch of the finger is liable to leave behind an impression
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Oil its surface. Length of transverse axis, 243 mm. Breadth in

vertical direction, 126 mm. Thickness in the middle, 92 ram.

On account of the compression tlie Ixxly presents two sides,

both with uneven, thougli on the whole convex, surfaces. The

margin is bv no means thin, being in places quite thick and

rounded, while in other places it shows an angular edge-line.

Very remarkable and striking is the difference in appearance

presented by the two sides of the sponge-body. Nevertheless, 1

consider the surfaces of both sides, in fact the entire external

surface, as dermal, and therefore as adapted to the afferent passage

of water. However, as judged from structural relations, the

inflow evidently takes place with special activity, in fact principally,

on the one side which may be called the front (PI. I., fig. 1),

while the other side, the back (fig. 2), seems to allow it only in

a relativelv insic;nificant deo;ree and is further characterized bv

the presence of numerous oscula distributed over it.

The front of the entire sponge is quite destitute (Ä oscula. So

far as the smooth and undulating frontage of the l)ody proper is

concerned, it is nearly, if not wholly, occupied l)y a specialized

area of the dermal layer, the frontal lattice, which consists of

open-meshed dermal and hypodermal latticeworks of exquisite

beauty. The dermal latticework (PI. II,, fig. 13), in which the

laths are supplied by the fine paratangential rays of dermalia, is

exceedingly delicate and shows small, regularly quadrate meshes.

These measure 150-240 fi in length of sides. In nature they are

easily discernible with the naked eye, but not in the reduced

fig. 1, PI. I., in which however the minutely tessellated pattern

may in some parts be observed with the aid of a hand-lens.

—

The hypodermal latticework, plainly visible in the figure just
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referred to, is a much coarser structure and exhilnts nieslies of

a rectangular, trapezoidal, triangular or irregular shape. Within

a larger mesh bounded l)y the stronger beams are inclosed smaller

meshes formed by the weaker beams, and all the hypodermal

meshes, large and small, are alike overspread by the dermal

(or autodermal) layer already described, similarly as in certain

Rossellids, Caulophacids, etc. While weaker hypodermal beams

appear as simple spicular bundles, stronger ones are in the form

of laterally compressed bands. The latter, at the points of

junction with the choanosome, expand into vertical plates, which

go to form irregular pillars.

The frontal lattice evidently gives suj)port to the ectosome only.

It thus differs sharply from the sieve-plate of Eujüectella or of

Hyaloneiiia^ which structure, in my 023inion, is a peculiarly

modified part of the sponge-wall in its entire thickness and

therefore contains not only the ectosome but also the choanosome

(Contrib. L, pp. 38, 66). Moreover, while a sieve-plate always

stands in connection with either the principal or the sole place

of water exit, it is just the opposite with the frontal lattice, which

is developed apparently for facilitating the inflow of water.

Nowhere else is the subdermal space so distinctly and spacious-

ly developed as under the frontal lattice, which fact contributes

not a little to the peculiarity of this side. It is especially deep

(10 mm. or more) in the middle. In conformity with the wide

subdermal space, many of the incurrent canals leading from it

are large, some measuring VI mm. across at the entrance.

The peripheral border of the frontal lattice may practically be

considered to coincide with the marginal edge of the body, though

at certain parts where this is rounded, it may not reach up to,

but stops a greater or less distance short of, the ridge-line. In
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some parts of the margin, the lattice simply becomes gradually

unrecognizable as such, without a distinct demarkation to delhnit

it ; but the more usual condition is that there exists a rather

sharply defined boundary. This consists either in a low and

narrow wall-like ridge which is more or less distinctly inclined

towards the front, or in that the angular body-edge is gently

curved forwards, the concave surface being lined by the lattice

up to the very edge and the convex, by the dense-looking cover-

ing of the back, presently to be described. The latter condition

reminds one strongly of that of the oscular margin in many

cup-like Hexactinellids with the outflaring rim.

On the iMck of the body the surface is much wrinkled or

puckered up (PL I., fig. 2). Here, as on the entire stalk, a

lattice-like arrangement of dermal spicules is not perceptiljle ; the

subdermal space is scarcely developed, or at any rate is (juite

insignificant. The entrances into incurrent canals are, if at all

developed, small and indistinct. The dermalia are intimately

associated with spicular elements of other categories and serve,

together with these, to give to the surface a closely interwoven,

opaque appearance. The superficial tissue thus formed is soft

and extremely delicate, resembling a pith both in appearance and

texture.—Further, this side of the body is, as before indicated,

peculiar on account of the presence of oscula. These occur even

on the stalk, but are confined to the same side. I distinguish a

large primary or main osculum and numerous much smaller

oscula of probably secondary origin.

That which I consider the primanj osculum, is a roundish

opening situated on the upi)er, broad and irregularly rounded

edge of the body, Avell without the border of the frontal lattice.
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The opening, witli a part of tlie gastral cavity into which it leads,

is seen in lig. 2, Pi. IL, near the upper edge and to the left of

the median line. It measures 36 mm. or more in maximum

diameter. The oscular margin is partly rounded and indistinct,

partly thin and wall-like. The gastral cavity may be described

as a shallow cup-like depression, not more than 15 mm. deep.

Its wall, formed of irregularly latticed strands, presents a some-

what powdery appearance, due to the presence of large numbers

of a certain hexaster. On it open a number of large and small,

oval or roundish, excurrent apertures, measuring up to 8 mm, in

width. Kight close to the apertures, the excurrent canals are

seen to freely and widely intercommunicate with one another
;

then, they penetrate deeply into the sponge-mass.—The osculum

and the gastral cavity here in question, I am inclined to assume,

were formed in a very early period of postlarval development.

For a time they must have given to the young sponge a cup-like

shape. With subsequent general growth, the cup-wall must have

increased so excessively in thickness as to have obliterated the

original shape, at the same time breaking through new oscula

on the one side, as the need arose. These secondarily formed,

or we may say, accessory oscula then seem to be equivalent in a

way to the parietal oscula of Euplectella, save in this unessential

point that they open into the excurrent canal-system, instead of

into a common gastral cavity.

The secondary oscula are oval or roundish, and sometimes

rather irregularly shaped openings of various sizes. The larger

may measure 5 nun. or more across, while some are small per-

forations about 1 mm. or less in diameter. They are irregularly

distributed all over the rough-surfaced back, but somewhat more

sparingly on the upper rounded edge of the body. In some
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places tliey lie tolerably close together. The thin and soft oscular

rim is as often as not slightly raised in a lip-like manner. The

oscnla lead either directly into deep going excnrrent canals or

into such spaces of the excurrent canal-system as lie covered over

by only a thin layer of the pith-like sponge-tissue. More than

one secondary osculum may open into such a superficial space.

This should not be mistaken for a subdermal space ; the thin

layer over it represents the entire thickness of the sponge-wall,

consisting, as it does, of parenchymalia in addition to the dermal

layer. If we suppose a number of oscnla to have opened through

it in close proximity to one another, we should have a structure

strictly comparable to the Euplectellid sieve-plate. I believe it

contains the chamber-layer in an undulating disposition, in much

the same way as we usually see it in the thin marginal rim of

cup-shaped Hexactinellids ; all the chambers, I think, have

apopyles directed away from the external surface and towards the

canalar space mentioned above. But this point could not be de-

finitely ascertained by direct observation, on account of the

desiccated state of the specimen.

80 far as the outward appearance goes, there is a certain

resemblance between the back-surface of the present species and

the gastral surface of certain other Hexactinellids, the oscnla of

the former simulating the apertures of excurrent canals opening

on the latter. But, from the mode of origin of the gastral

cavity, there should constantly exist an essential difference in

the relation of the dermal and scastral surfaces to the outer or

the inner aspect of the chamber-layer. In the case of a real

gastral surface, the apopylar ends of chambers should invariably

be turned towards it,—not away from it, as they should be if

the surface were dermaL.
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In general shape the present species may be said to be not

unlike a Caulophacus sj^ecies, in which the gastral surface, correctly

recognized as such, is so turned outwardly and exjiosed as to

form a part of the external surface. Indeed, l)y a hurried in-

spection of the present species, one might possibly be misled into

thinking of the area of the frontal lattice as the gastral surface

similarly exposed on the outside. ]^ut the observer will soon see

that structurally the frontal lattice is comparable with the dermal,

and not to the gastral, layer of Caulophacus, Further, the system

of canals communicating with the exterior by openings which I

have unhesitatingly called the oscula is completely separate from

the other canal-system that leads directly from the space right

under the frontal lattice. Unless it be an error to regard the

openings just referred to as oscula, the latter canal-system needs

but to be considered as incurrent, and it then logically follows

that the frontal lattice is a structure calculated to allow the

afferent passage of water, which is invarial)ly the character of the

dermal latticework.

The stalk belongs to the back-side of the body ; at any rate,

it arises a good distance apart from, and behind, the lower border

of the frontal lattice and is covered all over by a direct and

uninterrupted continuation of the pith-like surface of the back.

Moreover, as before mentioned, it bears a certain number of

secondary oscular openings. I lay some importance on the above

facts, as demonstrating at once the dermal nature of the back-side

surface, since the stalk surface can not possibly be anything but

dermal.

Excepting the soft covering layer, the stalk is firm and

compact. It expands above to join the body. It is longitudinally
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ribbed, more prominently on tlie back than on the front. Tt

may be described either as a hollow tu])e with the lumen running

close under the back surface, or as being grooved on this side,

which groove is covered only with a thin sheet of the pith-like

tissue. The lumen or the groove is evidently a part of the

excurrent canal-system. It opens externally by a limited number

of secondary oscula, distributed irregularly on the thin covering

.sheet and therefore only on the posterior side of tlie stalk (PI.

T., fig. 2.).=^=

The large, irregularly lobed, basal disc is likewise soft on the

surface but internally quite firm. The covered groove of the

stalk extends for some distance on the disc- surface, showing on

the cover a few more oscular openings. A certain number of

other similar but branching canals are seen to ramify on the

disc-surface in a vein-like manner.

The most remarkable features in the organization of the

present species lie in the massive development of the body and

in the differentiation of a part of the external surface into an

area, the frontal lattice, more especially adapted to the reception

and passing in of the w^ater than other parts of the same.

As regards the former point, an analogous case seems to be

presented by Malaeosaccus floricomatus, recently described by

TopsEXT ('oi). In this interesting Euplectellid the body should be

solid and provided with a number of orifices—evidently exhalant

orifices or oscula—distributed over the external surface. The

describer however leaves margin to allow assumption that perhaps

the presence of a shallow hollow at the superior extremity, represent-

* The small hole seen on tlie front sUle of the stalk (PI. T., fig. 1) is an artifirial

perforation.
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ing a rudimentary gastral cavity, is to be ascribed to the species.

If that be true, the species should be said to agree with Placosoma

imradiclyum not only in the excessively thick development of

the originally cup-like sponge-wall but also in the possession of

numerous secondary oscula in addition to the single primary one.

The development of the frontal lattice and the occurrence of

oscula exclusively on the opposite side of the body in Placosoma

paradicfyum i:)robably stand in relation to the physical circum-

stances of the habitat favoring the ingress of water on the one

side or its egress on the other,—possilily in that the former is

exposed to, and the latter sheltered from, a f>i'evailing current.

Here again we seem to have to do with a structural arrangement

which does not stand quite isolated among the Hexactinellida.

So, for instance, in Semperella schuUzei, as is well known, the

external (dermal) surface is differentiated into two sorts of tracts,

the afferent and the efferent. The latter may indeed be said to

occur here on all sides of the columnar body, but is relatively

nuich more extensively developed on its one side than on the

other,—a fact, which seems to have hitherto escaped the attention

of observers, but which I liave found to hold good for all the

specimens examined by me. A closer analogy to the condition

that obtains in Placosoma paradiclyuin is apparently exhibited by

Poliopogon amadou, as known to me through F. E. Schulze's

representations in the Challenger Report. In this form the entire

external surface is, in my opinion, to be regarded as dermal, the

gastral surface being nowhere outwardly exposed. The discharge

of water is effected through orifices which are situated exclusively

on the one—the concave—side of the half-rolled lamella-like

body. This concave surface has been called by F. E. Schulze

gastral, which appellation however seems inadmissible in view of
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the fact that the subjacent chamber-layer shows the Inline! chamber-

ends all directed towards it, similarly as on the convex side

(Chall. Eep., PL L., iig. 1). It is then plain that the inflow of

Avater takes place all over the surface of both sides, except ot

course at the separate excurrent oritices on the concave side. Ihe

condition uf this side then exactly corresponds to that on the

back of Placosoma paradictyu/n, while the convex side may be

said to correspond to the front, though it lacks a special structure

like the frontal lattice.

Spiculation.

(PI. IL).

First let me complete an account of the spiculation in the

sponge-body proper.

Of the parenchymalia the predominating form is a line

diactin, generally 2-8 mm. in length. The breadth, not exceed-

ing 15 y, remains nearly the same throughout ;
not seldom

however it slio'htlv increases towards both extremities. These

are usually bluntly pointed ; the surface near them is nearly

smooth or obsoletely rough on account of insignificant tubercles.

The center of the diactins is generally quite smooth, and

exceptionally marked by an annular swelling or by knobs in

cruciate arrangement. The diactins are disposed partly irregular-

ly or in loose indefinite groups and partly in long, compact

and thread-like fascicles of variable strength (PL II., fig. 15).

The hypodermal beams of the frontal lattice (see fig. 13) are

nothing else than extensions of such parenchymal fascicles from

the choanosonie.—Among the parenchymalia making up the
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fascicles there are none Avhicli, on account of a specially einpliasized

size or strength, may be distinguished as the principalia. Nor

does there exist synaptieular fusion among any of the paren-

chymalia, so far as those of the main body are concerned.

—

Besides the diactins there also exist, among the parenchymalia,

a number of medium- sized hexactins in sparse distribution (see

lig. 15). Occasionally these are represented by forms more or

less closely approaching a pentactin or even a stauractin in form.

Axial length up to nearly 1 mm.; thickness of rays near base up

to 20 /^ ; the rays gradually taper towards the free end, which is

faintly rough-surfaced and either sharply or l)luntly pointed.

The rays in a spicule are often of unequal lengths. In some

cases one of the axes was found to be prolonged more or

less in comparison with the rest, and with that elongated axis

the spicule took part in the composition of a parenchymal

fascicle ; but the rule is that the hexactins stand in no delinite

relation with other parenchymal spicules as regards the situation

of their rays.

The parenchymal hexactins are, in point of size and shape,

not always shar]:)ly distinguishable from those hexactins which

may be called the canalaria. These are found sparingly and

isolatedly in irregular distribution on the canalar surface as well

as on the hypodermal beams of the frontal lattice. Two of them

are seem in the lower part of fig. 13, PI. II. They are re-

cognizable as such only when one of the six rays is considerably

shorter than the rest and projects freely, from l)ase to tij), into

the canalar lumeii or the subdermal space. The free ray shows,

though not always, a further specialization in that it has a

rounded termination, instead of being jiointed like the other rays.
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The dermalia and tlic gastralia are likewise spicules whose shape

and size present points of approach to the parenchymal hexactins.

The dermalia are hexactins, in part somewhat sword-like in

shape as in the generality of the Euplectellid members, but in

part much flattened owing to an extensive shortening of the

proximally directed blade-ray. In details of characters they differ

somewhat according as they are located on the front or on the

back of the sponge-body.

First, the dermalia of the frontal lattice (PL II., figs. 1 and

2). The rays measure about 9,« in breadth near the spicular

center. The distal free ray is ahvays very short, being only A')-

ÖÖ I'- and seldom 'do <) in length ; it usually broadens slightly

towards the distal end, which is rounded and has a surface

supplied with quite insignificant microtubercles. The paratangen-

tial rays are 150-200/^ long, as measured from the center; they

taper outwards in a l)arely perceptible degree, to terminate with

rounded or bluntly conical tips ; the surface is sprinkled with

obsolete microtubercles which are distributed more densely near

the end of the rays. The proximally directed ray resembles the

paratangentials in general appearance but is subject to great

variation as to its length, according to the position of the dei'malia

in the frontal lattice. Where there exists a liy^Dodermal beam

directly underlying the dermal layer, the spicules of the latter

have a more or less elongated proximal I'ay dipping right into

the substance of the former. That ray is then considerably—at

times even thrice—longer tluin a paratangential of the same

spicule (PI. II., fig. 1). Whereas, within a mesh-area bounded

by hypodermal beams, i. e., in parts where the dermal layer has

no skeletal support underneath, the dermalia have their proximal
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rays greatly reduced in length (PL II., fig. 2) In extreme cases,

this ray may be only about as long as the distal ray and similarly

club-like in appearance. So far as the dermal layer is made up

of such—so to say, flat—hexactins, it stretches freely over the

wide suljdermal space without any spicular connection with the

choanosome. Himilarly flattened dermalia, occurring under the

same circumstances, have been described by me from RegadrcUa

homeyamai among the Euplectellidie (Contrib. I., p. 2G1).

The dermalia on the back of the sponge-body are all supplied

with a proximal ray which is always the longest of the six, the

dermal layer on this side being everywhere in close connection

with the choanosomal mass. Under a general agreement in ap-

pearance, they ditler slightly from those of the frontal lattice in

being on the whole larger and in the rays being somewhat more

tapering and having a nearly smooth surface except for a short

space at the end. Breadth of rays up to 10/^- near the spicular

center. iJistal rav 70-100 /' Ions; ; swollen towards the rounded

end. Paratangentials 220-300 // long. Proximal ray may be

twice as long, or longer.

In the frontal lattice the })aratangentials of separate dermalia

are as a rule closely apposed to one another to form the exquisite

checker-like latticework (fig. 13). On the back of the sponge

this arrangement is carried out to a certain extent but not with

the same degree of regularity (fig. 14). Here the separate dermalia

generally lie wider apart and at places show no order as to the

relative disposition of their paratangentials.

The gadralia (PI. II., figs. 3 and 16), found in irregular

distribution over the gastral surface inside the main osculum, are

hexactins. They resemble in a})pearHnce the dermali'a of the
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l)ack. Length (»f tlie longest—the radially directed—axis, 600-

800 ,«. Paratangentials 200-260 ,« long. The free gastral ray is

of abont the same length, or shorter ; it is not always rounded

at the end, but may be gradually tapering and conically pointed

like the other rays. Thickness of rays near base 73-8 /^

The hexasters of the species l^elong all to one type, the

discohexaster ; but this occurs in no less than three varieties

of markedly different characterization, viz., the hexactinose

discohexaster, the spherical discohexaster and the hexactinose

codonhexaster. Floricomes and graphiocomes are not present.

Bv far the most abundant and the most «ienerallv distributed

are the small hexactinose dhcoliexasters (PI. II., figs. 4 and 7).

They are very numerous about the hypodermal beams of the

frontal lattice and everywhere in the parenchyma (see figs. 13-

16). The manner of their distribution in large numbers reminds

one of that of micramphidiscs in certain Amphidiseophora. The

size is subject to considerable variation. In most cases the

diameter measures 30-60 !'-, on an average about 46 !'
; but oc-

casionally, and especially near the l)ack surface of the sponge,

the hexaster attains a much larger size, reaching 100 /-« in diameter.

The axial filaments in the central node extend, as determined by

direct observation, only to the base of the six moderately strong

rays. Tlie watchglass-like or nearly hemisj^herical terminal disc

measures 8-15 !>- across ; its well developed marginal teeth vary

from 8 to 15 in number, according to the smaller or larger size

of the spicule. In some rare instances I have found the terminal

disc unusually small and toothless, a condition which is probably

to be considered as representing a stage in its developmental

history. Also a few cases of heraihexasterous forms, such as are
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shown ill figs. 5 and 0, came under my ol^servation. It seems

that through these forms tlie small hexactinose variety of hexasters

now in question passes over gradationally into the spherical

discohexaster next to be described. On the other hand, there

not infrequently occur, especially near the surface of the back

and of the gastral cavity, such forms as bridge over the gap

])etween the present variety and the hexactinose codonhexaster

(fig. 8). The intermediate forms just referi-ed to are generally

somewhat larger than usual and possess terminal discs, which, by

elongation of the mai'ginal teeth, have acquired a moi*e or less

bell-like shape.

The spherical discohexasters (PL IL, figs. 9-12) are large

and of great beauty, most closely resembling those tliat arc known

from Dictyaulus elegans F. E. Sen. I have found them only

close to the dermal layer on the back of the sponge, where they

occurred abundantly in some places (see fig. 14), but only occasional-

ly in others. They mostly measure 160-240 /^ in diameter. From

the expanded end of each short and stout principal there arise

in the smaller rosette 4 oi- ö terminals and in the larger ones

12 or thereabout. They are not always arranged in a whorl,

l)ut often one or more are seen to spring from a position inside

the points of origin of tlie peripheral ones. The slender terminals

thicken considerably at the outer end and are capped with a

strongly convex disc, which may measure up to 23 i^- in diameter.

Of the well developed marginal teeth tliei-e are 10-13, sometimes

more (up to 17), to a disc. All the terminal discs in a rosette

of the kind are approximately equidistant from one other, so

that a spherical form is given to the entire spicule.—Special

mention must be made of unusually small, normally developed,

])ut onlv occasionally occurring discohexasters which seem to lead
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the large spherical diseohexaster gradationally over to the small

hexactinose diseohexaster l)efore described, especially to the

hemihexasterous form of this rosette. We have here to do with

spherical discohexasters of under 150/^- diameter, leading doAvii to

100/^- or less (even to 'jö/<). Fig. 9, PI. II., represents one such

case, measuring about 100 /' in diameter. Two or three, some-

times four, terminals belong to a principal ; the terminal disc

is just the same as in a small hexactinose diseohexuster.

—

Xotewortliv also seem the cases—quite rare though these are—of

certain moderately large (132/^ diameter) discohexasters in which

4 or Ü terminals, each ending in a bell-shaped terminal disc, belong-

to each principal (see fig. 10). Here is apparently an approach

of the normal discohexasters to the hexactinose codonhexaster next

to be described ; but an intermediate hemihexasterous codonhex-

aster has not been met -with.

The hexactinose codonhexcisters (PI. IL, figs. 11, IG) occur

in great abundance just under the gastral layer. The powdery

appearance, before noticed, of that layer is due to their crowded

presence. They are also found in the parenchyma generally,

but only quite seldom and at Avide intervals. Diameter in

most cases 110-176 !'. The slender hexradiate rays, arising

from a small central node, are usually more or less bent.

Here again the axial filament of the central cross extends, as

a matter of fact, only a very short distance into the base of the

ra^'S. The deeply bell-like terminal umbel may be 30 !' broad

and 42/-« long; the long teeth of the sides 12-16 in lUTmber.

I have already indicated that this category of the hexasters is

connected with the small hexactinose discohexasters by forms that

are intermediate both in point of size and of the shape of the

terminal disc.
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Finally, as to the spiculation of the stalk and of the

basal disc.

In both these parts the main mass of the parenchyme is

rigid and consists of long, synapticularly connected diactins,

measuring 10-40/^ in thickness. These run in longitudinal bundles

in the stalk, while in the disc they are disposed more or less

parallel to the surface but otherwise in nil directions. Hexasters

among the fused parenchymalia seem to be rarely present.

Towards the external surface, in both the stalk and the

disc, the synapticulœ cease to exist. The peripheral diactinic

jiarenchymalia thus left loose and unconnected, together with

the dermalia and the hexasters present, form a soft tissue which

in a thin layer covers the entire external surface of the parts

in question, besides constituting the substance of the thin oscula-

bearing sheet which partially shuts off the large excurrent canals

from the exterior (see p. 9).

The dermalia of the stalk compare well with those of the

body, except in often having the distal ray considerably reduced

in length, sometimes even to a mere knob or a gentle swelling.

And, lower down the sponge, i.e., on the disc-surface, this ray is

completely lost in all, so that here the dermalia are pentactinic,

—a condition which may possibly represent the state as assumably

obtains in the entire dermal layer of the species in the earliest

period of postlarval development, as I have found to be the case

in young RegadreUa oJcinoseana (see Contrib. I., pp. 246, 247).

In all the dermalia the proximal ray, j^enetrating into the

underlying tissue, is always the longest. Seen on the surface,

the paratangential crosses lie rather densely crowded, without any

regularity as to their relative position.

The hexasters in the said soft tissue of the ]ieriphery are
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the small hexactinose and the larger spherical discohexasters,

both of exactly the same characters as those of the body. The

former are common everywhere, while the latter have been found

scattered here and there in the stalk only.

The large excurrent canal in the stalk is likewise lined with

a tliin layer of fine diactinic parenchymalia, free of synapticular

formations. No special canalaria exist here, but the hexasters

are represented by the usual, small, hexactinose discohexaster and

the hexactinose codonhexaster of a larger size—the former in

excessive abundance ])ut the latter only sparsely. It may be

pointed out that the presence of the codonhexasters along the

canalar wall manifests a point of agreement, and indicates a

direct continuity, between the surfaces of that canal and oi' the

gastral cavity, in a manner as it is perfectly natural to find, as

we did, the same spherical discohexaster under the conthuious

dermal surfaces of the stalk and of the back of the sponge-body.

Ohset'cations on the l^JuplecfeUidw yenefally*

As to the systematic position of Placosoma paracUctyum, it

is safe to say that it should be 2)laced under the Euplectellidic.

In an attempt to determine, as nearly as possible, its position

within that family, I have been led tu undertake a renewed study

of all the membejs of the family as regards their known systematic

characters, and this induces me to make here some observations

concerning the family diagnosis and the division into subfamilies,

and in this connection I take the opportunity to modify certain
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statements that I made prematurely in Contribution II. with

respect to the Eiiplectellid subfamily Corbitellinœ.

It may be well to preface my remarks by an enumeration

of all the genera that I consider as making up the family as it

now stands. These are as follows :

1. Ilolascus F. E. Sch.

2. Blalacosaccus F. E. Hch.

o. Eu2)leclella Owen.

4. Regadrella O. Schm.

5. Corhitella Gray.

(). Heterotella Gray.

7. Walteria F. E. Sch.

8. Diclyaulus F. E. Sch.

9. Dictyocalyx F. E. Sch.

10. Hertwigia O. Schm.

11. Trachycaulus F. E. Sen.

12. Saccocalyx F. E. Sch.

13. Rhahdopectella O. Schm.

14. Rhabdodictyuiii O. Schm.

15. Hyalosiyhis F. E. Sen.

16. Placosoma I.i.

The family diagnosis, as given by F. E. Schulze ('99, p.

1)7) in the latest period, runs as follows :

'' Röhren-, sack- oder kelchförmige Hexasterophom, welche

entweder mit einem basalen Nadelschopfe im Boden wui-zeln oder,

sei CS direkt, sei es mittelst eines langen röhrenfürmigen Stieles,

aufgewachsen sind. Die Dermalmembran wird gestützt durch

hexactine Hypodermalia, deren Proximalstrahl in der Kegel

verlängert ist."

(AVith
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Excellent as tliis diagnosis is on tl^e whole, I think it may

perhaps with advantage ])c somewhat remodelled in order the

more sharply to characterize the family. In fact, this seems

necessitated to a degree by the discovery of new forms since the

above diagnosis was drawn np. In attempting the revision, it is

to be borne in mind that of all the lyssacine families it is especially

the Caulophacidœ (for which, vide a later paragraph in this

Contribution), with which the Euplectellidse, as bearing closest

resemblance in certain important systematic characters, require

to be placed in contrast. Xow, the more important points not

indicated or explicitly mentioned in the aljove diagnosis F. E.

Schulze's but which appear to call for our attention here, seem

to be the following.

1. The massive development of tlie body in JIalacosaccvs

florlcomatus Tops, and Placosoma paradictywi/ Ij., neither of

which can be said to be tubular, saccular or cup-like.

2. The presence of a distinctly stalk-like part in the body

of JIalacosaccus florlcomatus, running out into a tuft of anchoring

spicules at the inferior end. The stalk is then a thing, the

occurrence of which is not confined to those Euplectellids which

at base are firmly fixed to the hard substratum.

3. The EuplectellidcC, excepting a few insufficiently known

forms {JIalacosaccus vastus, 31. luiguiculatus, Hertwigia, Hyalo-

slyhis), as a rule exhibit on the parietes a large number of separate

orifices (oscula) for the discharge of water. It is connnon to find

them all (Ilolascus) or in part [Euplectella, Corhiteila, etc.) in close

congregation (forming the sieve-plate meshes) at the superior end

of the body, whereby is brought about a condition which simu-

lates such other cases as show a single hirge tei-minal osculum

with (e.g., Flacosoiita paradiclijuin) or without (e.g., JIalacosaccus
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unguiculalus) a greater or less number of additional oscula on

the lateral wall. The multiplicity af oscules is certainly not a

peculiarity of tlie Euplectellidie ; and moreover, cases are not

wanting in this family which indicate that we have here to do

with a very variable character, sometimes apparently of no more

than specific, or at most generic, value, Kevertheless, it seems

undeniable as a general fact that the tendency toward that

character is, in the Euplectellidte, brought into expression with

such a degree of constancy and accentuation as is foreign to any

other lyssacine hexasterophorous family (Leucopsacidse, Caulopha-

cidic, Rossellidœ). And further, it is a noteworthy feature that on

this account the aj^pearance of individuality is not generally in

the least impaired. Whereas, in the Caulophacidae, the formation

of additional oscula in an individual is always in connection with

a ])rocess of budding, thus imparting to it a more or less cormus-

like or " polyzoic " appearance.

4. The dermalia (=F. E. Schulze's Hypodermalia) in the

Euplectellidte may be said, as a general matter of course, to

still remain in a comparatively incipient stage of morphological

ditlerentiation."" Thus, they stand in direct and intimate relation

with the parenchymalia in that the proximal ray dips right into

the choanosome ; they are known in some cases even to intergi'ade

in the characters of rays with certain hexactinic parenchymalia.

On the other hand, in the Cauloj^hacidae—and, I may add, in

the E-OssellidiE— the corresponding spicules [I.e., the autodermalia)

apparently represent a more highly specialized category of spicules

which are joined to the parenchymalia only through the inter-

" Tliis condition of tlie dernialia is shared in a way also liy the I.eucopsacida?, in

which ]io\vever the denualia are pentactiiis or are at any rate always wanting in distally

directed rays.
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mediation of the hypodermalia, especially the large pentactinic

hypodermalia. Amongst the Euplectellids, the liypodermalia are

thus far known only in the frontal lattice of Placosoma paradiclyuni

but in no case have hypodermal pentactins been found. Here

is, I think, an important negative character which distinguishes

the family from such others as are most liable to be confounded

witli it.

After what I have said al)ove, the diasrnosis mav be made

so as to read somewhat as follows :

Lyssacine Hexasterophora" of tubular, cup-like or

massive body; sometimes stalked; either rooted by a

tuft of basal spicules or firmly attached by compact

base; generally possessing numerous separate oscula.

Dermal skeleton composed of hexactinic dermal ia, the

proximal ray of which is as a rule much longer than

any other in the same spicule; no hypodermal pen-

tactins. Hexasters various.

* I adopt F. E. Schxtlze's ('99, p. 93) system of dividing the Hexactinellida—the

living Hexactinellida, at least—into two great primary groups or suborders, the Aniphidisc-

ophora and the Hexasterophora. Here, as elsewhere in this paper, the term "lyssacine"

is used without implying the Lyssacina as a systematic group, but merely to denote the

condition of those Hexactinellids, in which the parenchymalia are all or mostly free and

unfused, or in which tiiese may sometimes be extensively ankylosed and then consist not

exclusively of hexactins, but of hexactins and their derivative forms or of the latter only.

The term " dictyonine," as employed by me, refers to the state of those Hexactinellids in

which the parenchymalia, consisting of hexactins, and as a rule of hexactins only, undergo

fusion among themselves from a very early period of their existence. A brief exposition

of my views on the Hexactinellid phylogeny and system, incomplete and somewhat pro-

visional as these necessarily are in the present stage of my studies, may help to clear up

the points in question, and may at the same time serve to indicate the position of the

different families described in this Contribution.

For the ancestral Protohexactinellida is to be assumed a lysmclne form, in which the

spicules consisted, mainly at least, of more or less regularly developed hexactins. Now,

the Amphidiscophora siiould represent a very early differentiated branch of the Hexactinellida,

which has remained tlioroughly lyssacine in character and has been, on that account, in a

position to give rise to such manifold variations of triaxonic spicules as we see in that

group.
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'Now as to the division of the Euplectellidœ into subfamilies.

Of these, three have been recognized by F. E. Schulze ('99, p.

97), viz., the Holascinœ, the EnplectelHnir and theTœgerina'.

The Hexasterophora, it seems safe to say, should have had for its prototype a form

which was firmly attached by its base to the hard substratum. Whenever a Ilexactinellid

is thus tixedly seated, even though it be a s^o-called Lyssacina, it is quite generally true

that certain small liexactinic spicules occurring at the base very early undergo fusion,

beginning with those in direct contact with the substratum, thus bringing about a typically

dictyonine framework at tlie part. This miglit luive taken origin in consequence of the

sponge requiring a certain degree of firmness at the part of attachment. That rigid frame-

work, so far as it occurs in lyssacine Hexactinellids, I have called tlie hanidiclj/nnalia

(Contrib. I., pp. 186 [foot-note], 232 and 264). The same framework it is, I liold, which

has reached the most extensive development in the so-railed Dictyonina and lias been

called by F. E. Schulze the dirlyonalia. Tlie basidictyonalia and the dictyonalia I consider

as genetically and morphologically identical. Botli retain a primitive character in that

they alike consist, as a general rule, of hexactins only, although derivative forms of

spicules with a smaller number of rays may secondarily come into fusion witli the beams.

The true dictyonine skeleton as here specified, should be kept distinct from another kind

of ankylosed framework in wliich the elements involved are not solely hexactins, but

principally derivatives of tlie sime, such as stauractins, tauactins, diactins, etc. (as, e. g. in

the rigid skeletal frame of the lateral wall or the stalk in the EupIectelUmr). The rigidity

in the latter case is clearly a much later acquisition than that in the basidictyonalia or

the dictyonalia. For, before the ankylosing process, starting at the base, has encroached

upon the parts occupied by the derivative spicules indicated, these must have had a long

period of loose existence during which they should have derived their^shnpe from the

original hexactinic form,—which would be impossible had they been soldered together

l)eforehand. From this standpoint, the well-known skeletal framework of f. i. Eiiplectella

aapei-giUum, notwithstanding the completely ankylosed state of its component spicules, ought

not to be confounded with the basidictyonalia or the dictyonalia of certain other Hex-

actinellids but should fill under the lyssacine category, in which the ankylosis has but

secondarily set in.

But to return to the Hexasterophora prototype. I consider this to have already

possessed at its base a basidictyonal mass in addition to the loose spicules of the body

proper, which were directly inherited from the Hexactinellid ancestor. In other words, it

may be said that the skeleton was partly dictyonine and partly lyssacine in character,—

a

dual condition, which, in general, may be said to obtain in all the recent Hexasterophora,

if we except those forms which have apparently lost the basidictyonalia in secondarily

adapting themselves to the special mode of attachment by means of anchoring spicules

(Euplectellinîe, Lophocalyx, Mdonympha). During the phylogeny, the elements of the dictyo-

nine portion have remained essentially unchanged in character, as they should owing to

their rigidly fixed state. On the other hand, those of the lyssacine portion have been

capable of adapting themselves in manifold ways to varied conditions of existence, analo-

gously to the similarly circumstanced spicules of the Amphidiscophnra, the result being the

multifarious hexactin-modifications—amongst them the h?xasters—which we meet with in

the Hexasterophora.
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Whether or not tlie Holascinse, made up of the two genera

Holascus and 3Ialacosaccus, and the Euplectellin», consisting of

the single genus Eujjlectella, are to be kept separate, is, I should

think, largely a matter of opinion. To me it appears that the

two subfamilies had better be united into one, chiefly because

the main distinctive character that has l)een assumed as existing

between them,

—

viz., the absence or presence of orifices on the

lateral wall,—has been discredited by the recent discovery of

3Ialacosaccus floricomatus Tops., in which a number of orifices,

Whether or not the palîwzoic lyssaciue forms, put together by ScnBAMMEN ('02) under

a distinct suborder, the Stauractinophora, are to be looked upon as really representing a

phylum systematically nearly equivalent to the Amphidiscophora or the Hexasterophora, I

prefer to leave undecided, owing to uncertainties that always attach to the fossil Hexactinellids

in respect of the finer spiculation.

The Hexasterophora I assume to have early split into at least three branches or tribes,

to be here provisionally called A, B and C.

Tribe A, which may be allowed to retain Zittel's name Lyssacina but in an altered

sense, comprises ail the hexasteropliorous lyssacine families, of which I distinguish four, viz.,

Euplectellidse, Leucopsacidse, Caulophacidse and Rossellidœ.

Tiie other two tribes are both dictyonine and together correspond to Zittel's Dictyonina,

but are probably not to be put together under one such systematic group.

Under Tribe B, which in scope nearly agrees with F. E. Schulze's Inermia, I place

the family Dactylocalycidre (made up of the genera Daclylocalyx, Mai'fjariteUa, Ifyliusia,

Aulocalyx and Euryplegma) as well as all the lychniscophorous forms, both recent and fo.ssil.

Schrammen (1. c.) though essentially in agreement with F. E. Schulze and with me as

regards the principles of classification, stands in practice at variance with the view here

advanced in that tiie Lychniscophora SciiR. is made by him into a suborder distinct from

another, the Hexactinophora Schr., wdiicli latter is made up of the Tribes Aniphidiscophora,

Hexasterophora and Uncinataria. That writer evidently lays undue weight on the lychnisc.

This in my opinion is formed simply by the addition of peculiaidy arranged synapticuloe

around the central node of hexactins composing an ordinary dictyonal skeleton. The

Lychniscophora then seems to me to be just as much a Hexactinophora as any form referred

by Schrammen to this group. And furthermore, it is certainly a Hexasterophora, as is

proved by what we know of the living lychniscophorous genus Aitlocystis.

Tribe C is exactly identical with F. E. Schulze's Uncinataria. The spicules called

uncinates, from which the tr'.be received tlie name just mentioned, are peculiar in that

they can not be proved to be secondarily derived from a triaxon owing to the absence of

the axial cross, though the axial canal is present. A noteworthy fact it is that the same

spicules occur also in certain Amphidiscopliora, though not in all. Tliis seems indicative

of a near phylogenetic relation between the Lncinataria and the Aniphidiscophora, but just

how it is sea: cely possible to determine,
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apparently fundamentally the same as those seen in Euplectella,

are found distributed all over the l)ody. At any rate, the system

suffers no disadvantage if the Euplectellinte, consisting-, as it

does, of only a single genus, be deprived of its doubtful status

as a distinct subfamily ; and moreover, the group resulting from

tlie above amalgamation seems to ]je a perfectly natural and well

defined one, representing a Euplectellid phylum which has adapted

itself to a special mode of attachment to the soft or loose sea-

bottom. For this new group or sul)family, the name Enplectellinœ

may however 1)0 retained l)ut in a new sense, as follows :

Euplectellidse rooted in the substratum by a tuft of

1)asal spicules.

Setting aside the three genera that make up the Euplectellinœ

as defined above, the remaining genera (13 in number, vide the

list on p. 20) are, assumably all and without exception, those

forms which are directly and fii-mly fixed at base to the hard

substratum,—prol)al)ly the j^rimitive mode of attachment of the

Euplectellidje.

This assemblage of genera includes all those that were referred

to the TtEgerinaî by F. E. Schi^lze, besides others which have

been left by him unassigned to any of the subfamilies as being

too insufficiently known (F. E. Sch., '87, p. 99). In my last

Contribution (Tj., '02, p. 30) I had, for what I considered a

necessity l)y nsage, sul)stituted the name Corbitellinœ for that of

T^egerina^, to which change I still adhere ; but the scope I had

given to the subfamil}^, though on the whole much more extended

than before, was in one respect narrowed, viz.y in that the genera

Ilertwigia, Trachycaidus and Saccoccdyx, all placed by F. E.

Schulze ('99, pp. 90-98) among his Ticgerinjc, were not included

in my list of tlie Corbitellintie then given (Lt., /. c). It may
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suppleiiientarily be explained that tlie omission was made under

the impression that a distinct subfamily should be instituted to

receive the genera mentioned, together with certain others. I

have since come to see that this is not practicable ; in fact, all

the firmly seated Euplectellids known at present now seem to me

to form a group, which admits of no subdivision so as to repi'esent

more than one phylum. This is especially on account of the

intricate manner in which certain highly characterized hexasters

are distributed among, and combined in, the different genera.

So that, after all, they can not but be left to stand as one sul)-

family, the Corbitellimc, in contrast with the only other subfamily,

the Euplectellinte, of the family under consideration. The Cor-

bitellinse may then be characterized simply as : Euplectellidie

firmly attached to the substratum l)y compact base.

It goes without saving that the definition of the Corbitellimc

as it stands in my Contriljution 11. and the list of the species

appended thereto are rejectable, the former as going too much

into particulars and the latter as Ijeing incomplete.

Inseparably linked together as the Corbitelline genera ap-

parently are, the series may nevertheless be said to show a general

tendency of development in two directions. At the one end of

the series may be placed those forms, which, like Itcgadrella

,

Gorbitella and the like, are of a tubular shape having the sieve-

plate and possessing Ijoth the floricome and the graphiocome

among the hexasters, EuplecteUa, and with it the Euplectellinre,

represents in all probability an off-shoot by special adaptation

somewhere from this end of the Corbitelline series. At the other

end may l)e placed those forms, e. g., Victyaulus, Hertwigia and

Saceocalyx, which, under variable external shap.es, have given rise

to such special hexaster-modifications as the discospiraster, the
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codonliexaster, the aspidoplumicome, or the drepanocome, while

the graphiocome, alone hy itself or together ^Yith the floricome,

has either been lost or has never come into develoj^meiit. Placo-

som.a paradictijiuii, as being in possession of codoiihexasters and

wanting in both Horicomes and graphioconies, seems to have its

position somewhere in the latter end of the Corbitelliue series,

though it is ditHcult to indicate to which of the genera it is

inost nearly related.

The division of the Corbitellime somewhat in the manner

hinted at al)Ove may become possible and even necessary in the

future ; for a far wider knowledge than we at present possess is

to be taken in prospect, when we remember that most of the

genera are now known only in solitary species and that too, in

so many cases, in a single specimen.
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LEUCOPSACID^e.

In '98 (p. 41) I introduced into the system a grou]) by

the name of Lencopsacinas to which the status of a subfamily

under the Rossellidae was given. It is herewith made a distinct

family with some change in its scope and definition.

To the Leucopsacinjç, as a Rossellid subfamily, I originally

referred the following six genera :

1. Leucopsacus IJ. (With 2 species, L. orthodocus I J. and

L. scoliodocus Ij,).

2. Cliamiopledella Ij. (With 2 species, C cavenioda Ij. and

G. spinifera n. sp.).

3. Caulocalyx F. E. Sch. (With 1 species, C. teuer F. E.

SCH.).

4. Placopegtna F. E. Sen. (With 2 species, P. sohUiim F.

E. ScH. and P. sp.).

o. Aulocalyx F. E. Sch. (With 1 species, A. irregularis F.

E. Sch.).

6. Euryplegma F. E. Sch. (With 1 species, E, auriculare

F. E. Sch.).

I now think that the two last named genera, viz., Aulocalyx

and Euryplegma, had better be separated from the group in

question as well as from the Rossellidœ altogether and placed

under a dictyonine family, Dactylocalycida^ together with Dac-

tylocalyx, JLargaritella, and Myliusia^- I am led to this conclusion

chiefly by reason of an essential agreement in the characters of

* With 3[y(iusia GliAV ii i)rubiil)ly 'KhnucullScknpIc^ma O. ScHM.
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the dermalia and of the parenchynialia made up of hexactiiis,

and of hexactins only, which are quite extensively ankylosed

except in growing parts of the body. It may be remarked that,

through the two genera herewith united to the Dactylocalycida?,

this family is brought into close relationship Avith the lyssacine

family which I shall call the Leucoj^sacidœ.

The four remaining genera, viz., Leucopsacus, Ckaunopleciella,

Chulocalyx and Flacopegma, are all lyssacine forms, but should

likewise, I think, be removed from the EossellidiB on account of

a somewhat marked difference in the nature of the dermal skeleton,

a point to which we give, I'ightly I believe, much weight in

distinguishing the families. The removal would be an advantage

to the system in this respect, that the Rossellidoe is thereby left

a group much more uniformly characterized than before, in that

its dermal skeleton may then be said to be uniformly composed

of well differentiated, small, rough-surfaced dermalia and of nuicli

larger, supporting spicules, the hypodermalia, which are generally

pentactins much less specialized in characters fiom certain ])ar-

enchymalia. On the other hand, the four genera in question

have all relatively large peniaclin'w dermalia with which are

associated no spicules that may be called the hypodermalia.

Owing to this character they can not, in my opinion, very well

be received into any known lyssacine family. However it inay

be said that in general features of the dermal skeleton, as in

fact in general spiculation, they most closely resemble, and there-

fore sliow nearest relationship to, the Euplectellidie, but of course

with this difterence that the dermalia lack the distally directed,

tsixtli rays which are always present in those of the hunily just

mentioned. If they should perforce be united to any of the

accepted families, the union nuist be with the EuplectellicUe and
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not with any other family. The absence of distal ra3's to the

dermalia, it may be said on theoretical grounds, is simply due

to a secondary loss, which might be easily conceived if we

remember the great variability of the corresponding spicules

within the family Rossellidie. It may bo that the pentactinic

dermalia, as I'epresented in quite young Regadrella okiiw^ea/ni

(Lt., 'oi, p. 240) probably as the result of adaptation to certain

secondary circumstances and which in this Euplectellid are soon

overcrowded by later formed hexactinic forms, have in the present

cases become permanent under the continuance of the same

adaptive conditions. It is certainly not to l)e excluded that

hexactinic dermalia develope in certain limited parts of the body-

surface ; thus, in Placopegma solutum, according to F. E. Schulze

('95» P- ^'-^)j the dermalia on the oscular margin are hexactins,

instead of pentactins as on the general surface. At all events it

appears justifiable to assume that the four genera under considera-

tion, whether separately or as a group, were derived either

secondarily from the Euplectellidiç or from an early prototype of

the same. With the progress of our knowledge in the future, it

may become necessary to incorporate them all or in part in the

family just referred to ; but meanwhile, I consider it expedient

to keep them separate in a distinct family, to be designated the

Leucopsacidie, even if only to avoid disturbing the integrity of

the Euplectellidœ as already defined.

As regards the genera Leucopsacus and Cliaunoplectella, it

seems nothing stands in the way of regarding them as forming

a systematically coherent group which may have very early

diverged from the Euplectellid Corbitelline phylum. But now,

in associating with tliem the genera Caulocalyx and Placopegma

in one taxonomic group, I am not without misgivings as to whether
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a ]3olypliyletic character is not thereby given to it. As to

Gaulocalyx, the presence of aspidoplumicomes (F. E. Sch,, '97,

p. o49)—the same peculiar hexasters as those found in Herhoigia

and Saccocalyx—indicates its affinity with these highly organized

Corbitellinae and so suggests tliat it had an origin later than,

and independent of Leiicopsaeus and Ckaunoplectella. With

respect to Placopegma, should F. E. Schulze's ('95, p. Q5)

assumption of tlie presence of a basal anchoring tuft prove correct,

the genus must probably be regarded as derived from the Eu-

plectellime, and not from the Corbitellinœ as is the case with the

other genera. The barbed anchor-needles that were discovered

iu P. solutum have been assumed by F. E. Schulze (/. c.) to be

pentactinic, each of the four anchor-teeth being taken for a real

spicular ray ; l)ut this seems to me highly improbable. The

short transversely disposed axial filaments forming a part of the

central cross in the said needle (/. c, Taf. vi, Fig. !(>) are far

from extending into the anchor-teeth and appear much too

abortive to allow of these being interpreted as real rays, but they

are only of such a degree of development as we see in a diactin

or a monactin of a similar strength ; so that, I think, the anchor-

needle is essentially comparable to that of the Euplectellinœ, save

in this relatively unimportant respect that the central axial cross

is brought down into the inferior swollen end, instead of being

situated some distance above it.

Under the above circumstances it is with a certain degree of

reserve that I place Placopegma, and Gaulocalyx also, although

with somewhat less care, under the Leucopsacid* together with

Leucoinacui^ and Ghaunoplectella. I think the family may be

made to stand on the strength of the two last mentioned genera

ï\lone, if it should become necessary to remove the other two
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from it. For the present I consider it preferable to include all

the four genera in the Leucopsacidie, which may then be

diagnosed as follo\YS :

Lyssacine Hexasteropliora of tliick-walled, cup-like

or ovoid body; sometimes stalked; firmly attached by

base (? or rooted by basal spicules). Dermal skeleton

composed as a rule of moderately large pentactins

with the unpaired ray directed proximad; hypo-

dermalia not distinguishable. Hexasters represented

mainly by discohexasters (no oxyhexaster).

A key to the genera and species, wliich should also show

in a way the structural peculiarities of each, may properly be

appended here.

II.—With hexactinose forms among the discohexasters. Gastralia lioxactinic, snnilar to

parenchymal hexactlns. Sponge-body small Leucopsacns.

«1.—Other discohexasters with terminals in a distinct group to each principal. Paren-

chymal hexactin with straight rays. Bodystalked

. Leucopsucus orthndocua. (Sagami Sea).

/y^—Other discohexasters generally .spherical in shape. Parenchymal hexactin with

more or less bent rays. Not stalked... LcucopMcus scoUodocm. (Sagami Sea).

h. —Without hexactinose discohexasters. Sponge-body of a considerable size.

c^.—The larger discohexaster with terminal prongs arranged in a whorl like anchor-

teeth. Gastralia hexactins Chaunoplectella.

a".—Dermalia of not only pentactins but also other forms without distally project-

ing rays. Discohexaster may be as large as to measure 250-400 y. in diameter.

Small and delicate sigmatocomes present on the tip of the outstanding ray

of canalaria Chaunoplectella cavernosa. (Sagami Sea).

Z(-.—Dermalia always pentactins, some of which have paratangentials sparingly

supplied with bent spines on the outer surface. Discohexaster not larger than

114 ;j. diameter. Sigmatocome not found

Ouiunopledella spinifera. (Sagami Sea).

f^.—The only or the larger kind of discohexaster with convex terminal disc, the

margin of which is serrated.

C-.—With aspidoplumicome. Gastralia hexactinic. Paratangentials of dermalia

with curved spines laterally. Body stalked

Caulocalyx.— C. lener. (W. of Tristan d'Acunha).
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d''.—Without aspidoplumicome. Gastralia pentactinic. Discohexaster in one kind

Placopegma.

a'.—Paratangentials of dernialia beset with small erect spines on the outer

surface. Witli s'eve-plate and anchoring needles. Discohexaster up to

100;/. in diameter Placopegma sohUum. (B. of Bengal).

h^.—Paratangentials of dermalia without spines. Discohexaster spherical,

140 \i. in diameter

Placd-pegma sj)., F. E. Sen. *99, p- 44. (SW. of Vancouver Is.).

I now proceed to give fall descriptions of the genera and

species that occur in the Sagami Sea.

LEUCOPSACUS=^= Ij.

Ijima, '98, p. 42.

Leucopsacids with small, ovoid or spindle-like body, which

may be stalked. Parenchymalia chiefly hexactins ; diactinic

parenchymalia present, but play a subordinate part. Gastralia

represented by hexactins similar to those of the parenchyma.

Discohexasters in part hexactinose and in part hexasterous.

lEUCOPSACUS ORTHODOCUS
j

Ij-

PI. III., figs. 14-26.

Leucopsacifi^ orthodocus, Ijima, '98, p. 42.

The species is based on two specimens, obtained by myself

at different times at and near Doketsba from a depth of, say,

214-429 meters (117-235 faths.).

* >.£vxbi:, white ; <\ia.Y.aç, drop,

j" ôp8bç, straight ; cov.hç, bearn,
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The first specimen (Sei. Coll. Mus., Sp. No. 230) was

discovered among the trophies of a long-lining expedition to

Döketsba, which I had undertaken on Aug. G th, 1894, together

with Professor Mitsukuei. I consider the exact date as not

unimportant owing to the fact that the specimen contained larvic

in different stages of development. It was found attached to a

dead Caryopliyllia-VikQ coral in company with a specimen of

Lanuginella pupa, and is shown in PI. Ill, fig. 14, in natural

size. The body is of an ovoid shape, with the inferior narrower

end continued into a stalk of moderate length. Total height, 11

nnn.; greatest breadth, (j.ö mm. The upper rounded end bears,

somew^hat to one side of the center, a roundish osculum of 1.5

nnn. diameter. The stalk is laterally compressed, measuring in

breadth 2 mm. in one direction and only 1 mm. in another ; it

expands at the lower end into a small basal disc. The sponge-wall

is about 1.5 mm. thick at the part where the body is broadest ; the

oscular margin is thin and simple (fig. 15). So far as can be made

out by cutting open the wall, the gastral cavity seems to extend

downwards for a considerable distance into the stalk.

The second specimen (Sp. No. 438) was obtained also by

me, Aug. 12 th, 181J5, at a spot in or near Döketsba l)ut which

could not be precisely located on account of the foggy weather.

It is a fragment representing the upper part of an individual

probably similarly shaped, but somewhat larger than the first

specimen. It bears a roundish osculum of 2 mm. diameter. The

wall is nearly 2 mm. thick in the thickest part.

In general appearance both specimens remind one of Lanu-

(jincUa pupa, long known from the Atlantic and which also occurs

in the Sagami sea. The external surface is perfectly smooth.

Examined under a hand-lens the apertures of incurrent canals
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ai^pear as indistinct minute spots beneath a thin and clear dermal

layer. On the gastral side the excurrent canals open apparently

directly into the cavity ; many of the openings are considerably

larger than the incurrcnt canalar a])ertures seen on the outside.

The sponge is soft and delicate in texture. In all essential points

of the spiculation the two specimens agree closely with each

other.

In view of their small size, I at first considered it possible

that these were young specimens, but the presence of large

archœocyte-congeries in both and the discovery, in one specimen,

of larvse which apparently belonged to it, decidedly support the

view that thev are mature and fidl-grown individuals.

Spiculation.

The parenchymalla, forming the main framework of the

sponge-w^all, are for the most part legular oxyhexactins of

moderately large size ; diactins occur in a relatively small number.

The oxyhexactins have straight tapering rays which may reach

nearly half a millimeter in length and 10 f- in thickness close to

the central node. There are all sizes leading down to the

dimensions, given later, of those oxyhexactins which I consider

as gastralia. The rays appear smooth under a low magnification

but are in fact insignificantly rough-surfaced on account of minute

tubercles occurring at rather wide intervals all over them. The

o-eneral manner of arransrement of the hexactins in relation to one

another is such that, while being disposed in several layers with

one axis directed radially, they have each of the rays placed, for
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nearly its entire length, side by side with or in more or less

close apposition to, a ray of adjacent hexactins (PL III, fig. 26).

The result is a parenchymal framework which, whether seen in

a transverse or a longitudinal section, presents approximately

rectangular or quadrate meshes bounded by straight beams ; hence

the name 1 have given to the species. The beams consist usually

of two, but sometimes of three, spicular rays running alongside

but not always placed compactly together. It is however by no

means infrequent to find some hexactins, situated in an indefinite

relation to their neighbors, thus disturbing the regularity of the

framework. This is no doubt due in a measure to the free state

of each separate spicule.

The comparatively few diactins that occur as parenchymalia

are small forms, probably never more than 1.5 mm. in length

and 8 /'• in breadth near the center, wliich is always marked

externally by an annular swelling. The surface is smooth, but

towards the gradually attenuated ends, is roughened by micro-

tubercles sparsely present. More especially are the oxydiactins

to be found in the deeper parts of the wall, running either

isolatedly or comljined in weak bundles.

In the basal disc and directly against the foreign surface to

which the sponge is attached, the parenchymal hexactins form a

thin, irregularly meshed, basicUdyonal plate. This is of essentially

the same structure and appearance as that I have described from

Eegadrella okinoseana and homeyainai (Contrib. I., pp. 231-232,

2(34). The medium-sized, rough hexactins, which go to compose

it bv being soldered together either directlv rav to ray or

by means of irregular synapticuUe, may have rays as thick

as 16//.
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Tlie gaüralia differ in no way from the ordinary parenchymal

oxyhexactins in their characters, except in being on the whole

smaller and in having proportionally thinner rays. Axial length

1^80,« and over. It would not he improper to say that they are

here represented simply by those parenchymal oxyhexactins which,

being situated in the deepest part of the wall, project one

of their rays into the gastral space. They are found rather

irreo-ularly scattered and are far from forming a continuous

gastral layer.

Like the gastralia the dermalia are only slightly dilïerentiated

from the parenchymal hexactins, except in lacking a distally

directed, sixth ray. To be more explicit, the dermalia are

exclusively moderately large oxypentactins with the rays supplied

with sparsely distributed, quite insignificant microtubercles similarly

as in parenchymal oxyhexactins. The cruciate paratangentials

up to 270 /'- in length and 15 /^- in Ijreadth near the central

node, are in either a perfectly flat or a slightly outwardly curved

plane. The straight, unpaired, proximal ray is longer than,

—

often fully twice as long as,—the jiaratangential in the same

spicule ; it generally runs in association with a radially directed

beam of the parenchymal framework. Observed from the surface,

the centers of the paratangential crosses lie separated from one

another by a space nearly equal to, or considerably less than,

the length of the paratangentials,—by a distance of about 200/-«

on an average. Occasionally there are seen two centers, placed

close together. At the same time the paratangentials form the

usual, quadrate-meshed, dermal latticework, the beams of which

are composed usually of two, but sometimes of one or three,

rays running together. As is usual, the dermal meshwork is
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by no means everywhere uniformly and regularly developed

but shows at jilaces a greater or less deviation from the regular

pattern.

The hei'aster>i of the species may be said to be of two kinds,

viz., the larger hexaetinose and the smaller hexasterous discohex-

asters, both found commonly in the tissues of thechoanosome.

The hexaetinose discohexaster (PL III., fig. 16) is essentially

similar to that known to occur in the Euplectellid genus Corbi-

iella (Ij., Contrib. II.) or to the spicule figured by F. E. Schulze

from Ros^ella antarctica (Chall. Eep. PI. lv., fig. 8) but regarded

by him as perhaps extrinsic and intruded. In the present species

it measures 110-168 y- in axial length. The six, slender, smooth

and straight arms, arising from the central node in exactly the

same way as the rays in a regular hexactin, thicken slightly

towards the outer end, which bears a convexly arched, anchor-like

umbel of 3-5, usually 4, strong, recurved and sharply pointed

teeth. These are, as measured from tip to umbel center, 14/^

long on an average. Special examination of the spicule mounted

in glycerine, showed the central cross of axial filaments in the

central node, the filaments not extending themselves beyond the

base of each arm, precisely in the manner indicated in fig. 30,

PI. III.

The hexasterous diseohexaster (PI. Ill, figs. 17-20), i.e., the

form in which each principal bears more than one terminal in

distinction from the hexaetinose form, is somewhat variable as

regards size and certain other points, not only in different in-

dividuals but also in one and the same individual. It may be

said in general that the most usual size is 60-75/^ in diameter.

Jilçich short principal is supplied with a bejl-shaped, outwardlv
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expanding tiift of 4-8 (most commonly 7 or 8) terminals, which

arise not always in a single circle but sometimes so that one is

surrounded by others in a whorl. The terminals are of moderate

strength and terminate each with a small star-like disc having

5 or 6, minute, marginal teeth ; their surface is obsoletely rough.

The general shape of the discohexaster is quite often not unlike

that of a floricome.

In one (Sp. No. 438) of the two specimens, on which the

species is based, I find the range of variability of the discohexaster

in question somewhat wider than in the other. (PL III., figs. 18-

20). In that specimen there are occasionally some discohexasters

that are so small as to measure only 50/^ in diameter, while

others not infrequently reach up to 88 /^. The terminals are

slightly thinner but often, though not always, more numerous

(up to 11 in a tuft) than in the other specimen (Sp. No. 230).

By the side of such discohexasters rather copiously supplied with

terminals, there exceptionally occur others of a comparatively

large size such as is represented in fig. 20, in which each principal

is seen to bear only 2 or 3 terminals. No such rosette was

found in Sp. No. 230.

Notes on the Soft Parts and the Larva.

As the specimens were killed and hardened by means of

corrosive sublimate, the soft parts are preserved, not so satisfactorily

as might be desired, but in a sufiiciently good condition to enable

me to make the following observations.

As in EupledeUa marslialli (Contrib. 1., p. 123), the dermal
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membrane is usually not membranously develojted but is represented

bv fine, irre2;ularlv l)rancliin2; and anastomosins;, cobweb-like

tbrends spread over tlie raeshwork formed by the paratangentials

of the dermalia. The "pores" or the gnps inclosed by the

threads are accordingly not rounded and ]^ore-like, but quite

irregular in shape and size. The dermal memln-ane is therefore

in no way distinguishable from the more deeply situated trabeculre,

with which it is in fact directly continuous.

In the subdermal space, which is nowhere of any great

extent, trabecuhc are present in moderate abundance. The nuclei,

found here and there in the little stained granular substance of

the trabeculpe, measure not more than 2 /'- in diameter. They

are moderately strongly colored without showing chromatic con-

tents with any distinctness.

Archiçocytes occur in abundance as usual, especially on and

close to the outside of the flagellated chambers, either solitarily

or grouped together in exceedingly variable number. They are

2-3? JJ- large. A strongly stained and externally well defined

cytoplasm is to be ascribed to the cells, though always sparsely

present. The nucleus is of about the same size as the trabecular

nucleus, but o-enerallv incloses a somewhat refractive chromatic

mass ; it is about as well stained as the cytoplasm, though ap-

pearing clearer at a certain focus of the microscope.

In Sp. Xo. 230, but not in the other specimen, I have found

a number of large, ovum-like cells (dia. 20-40«), apparently

freely occuring in the trabecular spaces. A description of these

peculiar cells has already been given by me in my Contribution

I. ('oi), p. 182, and need not be repeated. A figure of one is

now given in PI. III., fig. 21. As to their real nature and

import, I am still in the dark.
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The flagellated chambers are cup-like or thimble-like. The

more elongated chambers occur in the periphery of the choano-

some. The flagella are not preserved in mv preparations. The

chamber-wall consists of the usual membrana reticularis, the open

meshes of which may measure 7^^ /^ or less across. At places, a

pale ill-defined nucleus may be defined toleraldy constantly at

every nodal point of the reticulum.

The larva (PI. III., figs. 23-25).—As announced in my

Contribution I. (pp. 182, 187), Leucopmcus oriliodocus is one of

the two Hexactinellid species in which I have discovered devel-

opmental stages of larvse, or at any rate of certain reproductive

bodies which may reasonably be interpreted as such,—the other

species being VitrolluJa fertile, a Eossellid to be described in

full iu a future Contribution. It was in only 8p. No. 230 of

the above mentionod Leucopsacid that I have found the said

reproductive bodies. These had to be searched for in sections

of the sponge and were by no means so numerous, nor so favorably

conditioned for observation, as was desirable ; hence, the frag-

mentary nature of the account given below.

As before indicated, there exist, in liotli the sj)ecimens

examined, variously sized archœocyte-congeries (PI. III., fig. 22)

between the chambers or in the narrow spaces between the eva-

ginations of the chamber-layer. To judge from appearances, they

grow in size by multiplication of the compactly crowded cells.

A large congeries is spherical or approximately so and may

be nearly or quite as large as the body, shown in PI. III.,

fig. 23 and which I consider as the larva in an early stage of

development.

The larva in this stage is spherical, measuring about 57 /^ in
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diameter. It shows a moderately tlnck epitlielial covering, in

which the nuclei ;ire indistinctly visible but the cell-outlines

scarcely visible at all, owing in a great measure to the diffuse

and strong staining of the cells as well as to the thickness of

the preparations. However, to judge from the arrangement of

the nuclei, we here evidently have to do with a single-layered

cylindrical epithelium. The epithelium appears on the whole

somewhat clearer than the internal cell-mass from which it seems

to be distinctly delimited. Whether it extends over all the

surface in equal thickness or distinctness could not be determined

with certainty. Often in one and the same larva it can not in

fact be perceived Avith jis much distinctness in one part as in

another ; this may be due as well as not to certain defects in

the manner of preparation. Frequently, but not ahvays, a clear,

irregularly granular layer is seen to cover the extei'ual surface.

I consider that layer to have been brought about by the deteriora-

tion of the flagella belonging to the epithelial cells, as the result

of the hardening process.—The internal mass is diffusely and

very strongly colored ; it shows closely crowded nuclei, around

which cell-outlines can not be defined with any degree of dis-

tinctness. A further insight into the histoloo'v could not be

obtained, all my sections being much too thick for that. Under

a moderately high power of magnification, the internal cell-mass

appears densely and uniformly granular, exactly agreeing in all

points with a larger archœocyte-congeries. From the latter, it

may be said, the larva in the early stage now being described

differs only in the presence of the peripheral epithelial layer.

And there exists nothing besides such archaeocyte-congeries to

which the origin of the developing larva can be traced back with

any degree of probaljility. For the enigma which follows this
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way of interpreting the source of tlie larva, the reader is referred

to my enunciations in my Contribution I., pp. 185-190.

By the time the larve has gro\Yn to a size of 60-70 1'-

diameter, the first spicules make their appearance (PI. III., fig.

24). These are minute and delicate-rayed oxystauractins,—not

liexactins, contrary to what might be expected on a priori

grounds. It does not necessarily follow from this that stauractins

represent the most primitive form of Hexactinellid spicules. I

simply consider that the stauractinic form of the spicules develop-

ing first in the ontogeny is due to the suppression of one of the

three primitively present axes, in adaptation to a cei'tain secondary

condition of the larva—assumably to circumstances of the space

in which the spicules develop themselves, as seems to hold true

in a general way of all triaxonic spicules with a reduced number

of rays. A close investigation of the central cross of the axial

filaments—which however can not be undertaken with the objects

in hand—will presumably reveal an abortive third filament re-

presenting the suppressed axis.

The said embryonal oxystauractins are situated in the periphery

of the central cell-mass, with the plane of the four rays disposed

paratangentially to the surface of the larva ; they lie not in

direct contact with the external epithelium but well separated

from its internal limit by a few cells of the internal mass. To

give a connected account of what I have seen in several larv{:e,

the oxystauractins are at first scattered singly ; they are by no

means numerous in number and show no definite rule as to the

manner of relative distribution, except in that they always occur

in a single layer. They grow in size, apparently without increas-

ing in number ; all seem to have taken origin nearly simultaneously

and are therefore of aj)})roximately the same size. They soon
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come to intersect one another with their elonsiHted rnvs. After

reachino- a. certain size, each sino-le oxvstauractin is distinctly

outwardly convex, in conformity with the rounded external surface

of the larva. The convexity becomes more and more pronounced

as the spicule grows larger, which takes place with comparatively

greater rapidity than the growth of the larva in general size.

The entire skeleton, considered apart from the soft parts, represent

a hollow spherical basketwork composed of the loose oxystauractins.

(In figs. 24 and 25, PL III., the soft parts are drawn as seen

in optical sections, while the spicules put in are all those that

could be seen in one-half of the larva by focussing the microscope

up and down).

In the stage shown in fig. 24, PL III., in which the

aj^proximately spherical body measures about 70/'- in diameter

and the spicules reach up to 30 !> or thereabout in axial length,

the soft parts still appear to retain the same histological character

as before the formation of s])icules. At places favorably situated

for the observation, there is to be seen on the surface a granular

coating, indicating the presence of flagella to the external epithelial

layer.

Further advanced stages than those just referred to were not

discovered except in a single case, which is showai in fig. 25.

In this larva, the bodv, still approximately spherical in shape,

may measure nearly 100/'- in diameter. An exact measurement

can not be made since the larva lies so mixed up in the soft

tissues of the choanosome that it is difficult to precisely determine

its external limit. Tlie epithelial covering, which should not Ijc

wanting until after the larva should have fixed itself on a foreign

ol)ject after liberation from the mother body, is entirely concealed

from view. Most plainly visible is the hollow skeletal basketwork.
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The oxystauractins composing this have now greatly grown in

dimensions ; their smooth, gradnally tapering rays may be -57 ,«

long. All that I can say concerning the soft j^arts is that the

cells (or nuclei) within the hollow of the skeletal system are now

arranged, not compactly crowded as before, but in irregularly

reticular tracts, evidently on account of the formation of vacant

sinus-like spaces.

The above account of the larval development, incomplete as

it is, will be corroborated and in a measure also supplemented

by the description, to l)e given in another place, of the same

process in Vitrollula fertile.

LEUCOPSACUS SCOLIODOCUS '' Ij.

PI. III., %. 27-37.

Le2icopsacus scoliodocus, Ijima, '98, p. 43.

This species is now known to me in more than a dozen

specimens, all from the Sagami Sea and a depth of 400 hiro

(313 fms. =572 m.) or thereabout. They represent fusiform, ovoid

or globular, moderately thick-walled sacs, up to the size of a

small acorn or a hazel-nut. The ^particulars about the specimens

are as follows :

Specimen No. 233 of the Sei. Coll. Mus. (the largest of the

three shown in PI. III., fig. 27) is globular but somewhat

laterally compressed. Height 17 mm.; breadth in the middle

10-13 mm., wall 4mm. thick in the thickest part. The constricted

* (T/.oAiô:, curved ; oo/o:, Leaiu.
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base is ßi mm. broad. This expands below into a firm, thick,

basal disc, 11 mm. in diameter. The osculum at the upper end

is romidish, measuring 5 mm. in diameter and with a thin and

simple oscular margin. The sjDecimen was found attached on an

undescribed Hexacl'mella , which shall be described in a later

Contribution under the name of //. Joriea. Locality : Outside

Okinose by Iwado-line.

A bottle, numbered 23.5 in the 8ei. Coll. jMus., contains no

less than nine specimens of the present species from the same

locality, all found attached likewise to a piece of Hexactinella

lorica. Two of them are shown in natural size right and left of

fig. 27, PI. III. All the specimens are small, being fusiform or

ovoid in shape and round in cross- section. The smallest is not

larger than a grain of rice, while the largest is 13 mm. long and

6 mm. broad in the middle. The upper end is occupied by a

round and simple osculum ; the opposite end terminates in a firm

basidictyonal mass or plate, which may be very thin or of a

considerable thickness. Fig. 28, PI. III., represents the appear-

ance of one of the specimens as seen in a stained longitudinal

section.

On still another Hexactinella lorica (Sp. No. 448) from the

same spot and a depth of 572 m., I have found several L.

scoliodocus of varying sizes (2-13 mm. in height), in company

with Lanuginella pupa, Staurocalyptus pleorhaphides, etc.

Finally I have to mention a specimen from the northern

side of Onigase (Sp. Xo. 434). It has the shape of a somewhat

laterally compressed spindle, 20 mm. long and 11m. broad in

the midde, in which region the wall is about 2 mm. thick. The

truncated oscular end as well as the base measures about 4 mm.

in breadth.



48 ART. 1.— I. IJIMA : HEXACTTNELLIDA, III.

The dermal surface in all the specimens is smooth. In the

j)rofile edge of the body, there is seen a clear space right under

the dermal layer and separating this from the opaque choanosome
;

it is the relatively widely developed subdermal space. The surface

of the choanosome presents a spongy appearance on account of

the ill-defined, variously sized but on the whole small, apertures

to incurrent canals. The gastral surface is not covered with a

continuous gastral layer, l-ut there directly open excurrent canals

which may measure 1 mm. or more across in the larger sj)ecimens.

Such a small sjiecimen as is represented on the right of fig. 27

may, in the wet state, be said to be nearly translucent all over

excepting only the basidictyonal mass which appears whitish.

None of my specimens is in a sufficiently good state of

preservation for a histological study. Nevertheless, thus much

could be determined, viz., that the trabecuhe are scantily and thinl}^

developed both in and below the bounding surfaces, and that the

shape and arrangement of the chambers are much the same as

in L. orlhodocus.

Spiculation.

The iparencliymalia consist of oxyhexactins and diactins, the

latter occurring only very sparsely (PI. III., fig. 37).

The parenchymal oxyhexactins may be said to be of a

moderately large size, tliough subject to much variation in this

respect. A large one may measure 4 mm. or moie in axial length

and about 13 <' in breadth of ray near the central node ; but

such large dimensions are attained by the spicule in question
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only in the larger specimens of the species. The larger paren-

chymal oxyhexactins lead over by forms of intermediate sizes to

the small and slender-rayed gastral oxyhexactins, which measnre

generally only 2()0-340 /-'- in axial length. The rays gradually

attenuate outwards and are usually smooth except near the finely

pointed ends which are more or less rough-surfaced. Only the

smaller oxyhexactins, notably those which I consider to be

gastralia, have rays rough all over on account of very minute

and sparsely scattered tubercles. Both the parenchymal and the

gastral oxyhexactins in the present species are characterized by

the fact that the rays are seldom straight luit for more usually

curved to a greater or less degree—sometimes gently and at other

times in an arch-like or a wavy manner—apparently in no definite

plane or direction. Accordingly, when they combine to form a

bundle, as they sometimes do, this takes an irregular sinuous

course ; hence the name I have given to the species. In this

respect the species is at once distinguishable from L. orthodocus

in which the parenchymal hexactins have straight rays and give

rise to a skeletal framework with rectangular meshes.

The parenchymal diactins are present in such a small number

that in many slide-preparations of the wall they have to be

specially searched for. However, they are to be constantly found

in tolerable abundance, either isolatedly or in bundles, in the

basal region of the body, where they pass out from among the

basidictyonal mass and upwards into the body-wall. In size and

characters the diactins agree with those of L. orthodocus.

The dermal skeleton again is very similar to that of the

species just referred to. It consists exclusively of moderately

large oxypentactins, amongst which none can be distinguished as
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hypodermalia ; they are themselves but little specialized from the

parenchymal oxyhexactins. It may be said in general that in

length of rays they are about equal to the larger oxyhexactins

of the parenchyma in the same individual. In most of the

different individuals examined, I have found the length of the

cruciately disposed paratangential axis to fluctuate between 500 /^

and 800 jj- ; in the large specimen (No. 434) from Onigase, the

same axis reaches up to le mm. in length and 20/^ in breadth of

ray near the central node. The unpaired proximal ray is always

longer than, and often fully twice as long as, the paratangential

of the same spicule ; it is always straight and dips inwards,

generally in association with the radially directed axis of a

parenchymal oxyhexactin. The paratangentials, as seen in surface

view, are straight ; the latticework formed by them is on the

whole irregular, though in places an aj^proach is shown to the

formation of rectangular meshes. In lateral views the paratan-

gentials are either likewise straight or so curved as to accommodate

themselves to the curvature of the external body-surface. As in

parenchymal oxyhexactins, the rays taper towards their ends,

near which the otherwise smooth surface is more or less roughened

by the presence of obsolete microtubercles.

The ffastral oxyhexactins, already described in passing, occur

in abundance on the interual surface, without however showing

any definite order in their relations with one another or forming

a distinct layer by themselves. Exactly similar oxyhexactins

often occur also as canalaria along the lumen of excurrent canals.

The basidiclyonal plate or mass is composed, as usual, of

synapticularly fused, thick-rayed hexactins, the rays of which are
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beset with prickles on the surface. The hexactins may be so large

as to measure 120/^ in axial leugth and 10/>« in thickness of rays.

At places the prickles on the basidictyonal beams are elongated into

stout, sharply pointed spines, as much as oO /^ in length.

As constant hexasters of the species are to be mentioned disc-

ohexasters of both the hexactinose and the hexasterous varieties.

The hexactinose discohexasters (PI. III., figs. 29 and 30) are

shaped exactly like those of L. orthodocus. They are of common

occurrence everywhere in the body-wall ; only in the specimen

(No. 434) from Onigase were they found scantily represented.

Axial length, 100-180 /a Number of terminal anchor-teeth,

usually 3 or 4, sometimes 5, in a whorl. The limited extent of

axial threads in the spicule, as ascertained by special examination,

is depicted in fig. 30.

Of the hexasterous discohexasters, the most constant are the

forms shown in PI. 111., figs. 32-34. These are especially

abundantly met with in the periphery of the wall. In diameter

they commonly measure 70 /^, though sometimes only tis much as

46 /^. In the larger discohexaster each very short principal

usually bears 8 or more, rough-surfaced, moderately strong-looking

terminals, while in the smaller one there may be only 4 terminals

to a principal. The small, convex, terminal disc is provided

with 5 or more, minute, marginal teeth. The terminals from all

the six principals radiate in such a w^ay that the terminal discs

are all situated nearly equidistant from one another, the result

being the spherical shape of the entire spicule. Here I see

another point of difference from L. orthodocus, in which the

corresponding discohexaster has the terminals arising from each

principal arranged in a separate perianth-like tuft.—As variations
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of the discohexaster under consideration are found occasionally

such forms as resemble the two shown in figs. 35 and 36, PI.

III. They grade over to the more usual spherical discohexasters

through intermediate forms. Those, of which the one figured iu

fig. 35 may be taken as a representative, are unusually large (up

to 114/^ diameter) and have long, slender terminals, 7 or 8 in

number to each principal. Spicules like fig. 36 are more rarely

seen ; in these, each principal possesses usually three somewhat

bent terminals, the discs of which have marginal teeth appre-

ciably larger than usual.

Of inconstant occurrence in the species is the small and delicate

form of hexasters, represented in fig. 31, PI. III. AVe have here

to deal with a rosette which is very much like a floricome in

appearance but differs from it in the fact that the terminals end

n insignificant pinhead-like knobs, instead of toothed plates. For

the sake of reference we may call it a tylfloriconie. Diameter 38-

50 /^. Principal slender ; in length about 1 that of the entire ray,

or shorter. Terminals very fine, slightly thickened towards the

outer knobbed end ;
7-10 in a whorl to each perianth, which is

narrow but outflaring at the outer end. I first became aware of

the presence of the tylfloricomes in the specimen (No. 434) from

Onigase, in which they are tolerably common, especially near the

gastral surface. Not infrequently a tylfloricome is found shifted

right to, and hanging on, the tip of the freely projecting ray of a

gastralia, after the manner of floricomes on Euplectellid dermalia.

A subsequent search in the Okinose specimens revealed the oc-

currence of the same hexaster, though never more than sparsely,

while in some cases it was entirely absent.
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CHAUNOPLECTELLA == Ij.

Ijima, 'g6, p. 250 ; '98, p. 43.

Leucopsacids \Yitli moderately large, ovoid or vase-like and

tliick-walled body, attached by short stalk-like base. Parenchy-

malia cliiefly liexactiiis and diactins. Dermalia either all pent-

actinic or with a varial)le number of rays, none of which however

are distally outstanding. Gastralia represented by hexactins

similar to those of the parenchyma. Discohexasters always

hexasterous, the larger ones with terminal prongs arranged in a

whorl like anchor-teeth ; with or witliout sigmatocome in addition.

CHAUNOPLECTELLA CAVERNOSA Ij.

PL IV., and PI. v., figs. 8-13.

Cliauaopleclella cavernom, Ijima, '96, p. 200 ; '98, p. 43.

Since my first description of this species which was based

in 1896 on a single fragmentary specimen, I have liad opportunities

to examine nearly a dozen specimens of various sizes, all preserved

complete in the dried state. They all came from the Sagami

Sea, though in only two cases can the collecting ground be more

exactly specified ; viz., the vicinity of Okinose in one case, and

Maye-no-Yodomi, 572 m. (313 faths.), in the other.

* yauvo:, loose ;
TJ.v/.-.rj;, interwoven.
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In general tbe sponge is ovoid and goblet-like or more

elongate and vase-like. Total height, up to 200 mm. or more.

Inferiorly it is attached to the hard substratum by a short, thick,

stalk-like base. The wall is thick and consists of remarkably

loosely interwoven tissues. It presents quite a cavernous appear-

ance on account of the wide spaces within it. Hence the generic

and specific name I have chosen for the sponge.

To make special mention of a few specimens, the one shown

in PL IV., fig. 1, reduced to one-third the natural size, is the

fragment (Sei. Coll. Mus. No. 443) from which I originally

described the species. It is a part of a large individual, with

the wall as thick as 52 mm. and measuring not less than 160

mm. in diameter of body as judged from the curvature of the

external surface. The piece includes a portion of the stalk-like

base. In general shape the entire individual must have closely

resembled the one shown in the woodcut given below.

This complete and

beautiftdly preserved speci-

men belonged to Mr. Alan

Owston (O. C.='= No. 106).

i Total height, 185 mm.

I
Diameter in the middle of

body, 126 mm. Wall in

the middle, 30-44 nnn.

thick. The osculum at

the U])per end was oval,

measuring 47 mm. by 63
A complete specimen Chaunnplec- • t . j_i

.7/ //^ n AT 1^/^^ Ü 1 1
i^^ii^- 111 diameter; the

ieila cavernosa (O. L. JNo. lUoj. i\euuceu '

to i natural size. margin was thick and

* O. C. stands for Owston Collection.
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rather obtusely edged, without fringing spicules. The gastral

cavity was tubular, 105 mm. deep and somewhat narrowed at the

bottom. The attachment-surface of the base was covered over

with a compact basidictyonal plate, 2 mm. thick, from which the

loose parenchymal spicules could be easily se2:)arated without

injuring their ends.

Another ovoid and comj^lete specimen I examined was 190

mm. high and 15 mm. broad. It was attached to a smooth

loose stone.

Some specimens show a more elongate and vase-like shape ;

they may be cylindrical or more or less laterally compressed.

Further, the basal end may sometimes be bent, probably as the

result of the sponge happening to grow upon a perpendicular

surface.—The tallest specimen I have seen was an erect, laterally

compressed, vasiform individual, 200 mm. high. Another elongate

but cylindrical specimen (190 mm. long) was remarkable for the

fact that it grew with a bent base upon a piece of porcelain

ware, a part of an old-fiishioned Japanese oil-burner, that had

probably been dropped from a sea-faring junk.

PI. v., fig. ]0, represents in half natural size a strongly

laterally compressed, pouch-like specimen, exceptionally w^ell

preserved as to the delicate spicular texture. It belonged to Mr.

Alan Owston (O. C. No. 4386). Height, 156 mm. Breadth, 125

mm. on one side and 65 mm. on the other. Wall, 30 mm. thick

in the thickest part. Osculum, irregularly oval, 60 mm. in

longest diameter ; its margin, sharp but not thin. The stalk-like

base is bent towards one side ; this bending, it wall be noticed,

is in the sagittal plane of the compressed body, which fact is

the rule wntli all lyssacine Hexactinellids having a laterally

compressed body and bent base.
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Here I must turn to a consideration of certain small and

young specimens which seem to offer some points of interest. On

that most remarkable skeleton of a dead Ghonelasma calyx, which

I have had occasion to mention and figure in Contribution I. of

this series of studies (Ij., 'oi, pp. 25, 31), I have found, amongst

the host of other animals attached to it, five young of the

present species in different stages of growth (Sei. Coll. Mus. No.

407). Four of these are shown in PI. V., figs. 8 and 9, in

natural size. The three specimens to be seen in the latter figure

are all globular in shape, each with a small roundish osculum

at the upper end. The smallest of the lot measures only 3 mm.

in body-diameter. They all sit together on a common, compact,

basidictyonal plate of irregular outline and disproportionally large

size. The undulating surface of the plate is finely granulated

and shows some furrows in it ; below, its substance permeates the

underlying Chonelasma skeleton to a depth of 2 mm. or more.

There can be no doubt whatever that the plate in question

belongs to, and is the product of, the little sponges growing on

it.—The fourth specimen, which is not figured, is of an elongate

ovoid shape, 9 mm. in length ; the base, only 2 mm. thick, stands

out from the center of an irregularly expanded basidictyonal disc

of about 9 mm. diameter.—The fifth and largest specimen is the

one shown in fig. 8. It has the form of a thick-walled cup, 31

nnn. high. The broad base joins the basidictyonal plate—which

clasps a parietal process of the Chonelasma and at one place

stretches out fully 10 mm. beyond the apparent basal edge of

the body proper—making a distinct line of demarcation, which

is due to the circumstance that here the loose tissue of the sponge-

wall passes abruptly into the rigid reticulum of the plate.—The

relatively large size of the basidictyonal plate in the above specimens
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leads one to the supposition that its growth takes place with

eonsiderahle—so to say, precocious—activity in the early period

of post-larval life. Later, the rate of its gT0\Yth seems to more

closely coincide with that of the body, so that the early ratio in

size of the two parts is not maintained in after-life.

The external sur&ce of the sponge is rather uneven. The

dermal layer covering it is of a somewhat unusual spicular

composition. As seen under a hand-lens, it consists of irregularly

interlaced beams, running in quite indefinite directions in the

plane of the surface (PI. IV., fig. 7). The beams, though thin

on the whole, are of various degrees of strength, the strongest

being as much as i mm. in thickness. The thinnest beam con-

sists of no more than a single spicular ray, while others are made

up of a varying number of rays grouped together into a more or

less compact-looking bundle. Xot infrequently, a beam, springing

out from another as a branch, is seen to terminate freely, without

reaching up to that towards which it is directed. Altogether the

dermal latticework is irregular. The meshes often have sides of

1 mm. and more in length, and must be said to be on the whole

coarse, besides being irregular in shape.—The meshes are covered

with a sieve-like dermal membrane, made up of membranously

flattened trabeculœ around and between the closely disposed,

roundish pores (PI. IV., fig. 7).

The want of regularity in the arrangement of dermal spicules

and the coarseness of the meshes serve as a convenient mark of

distinction between this species and certain Rossellids of a

bewilderingly similar external appearance, e. g., Staurocalyptus

glaber Ij.

On the surface of the stalk-like base, the dermal laver is
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usually wanting, thus directly exposing the thick, wavy, soft and

silky bundles of the parenchymalia.

An unusually wide subdermal space separates the dermal

layer from the choanosorae (see PL IV., fig. 4). In the larger

specimens it may in places be nearly 10 mm. wide. Pillars of

conical or irregular shape project from the choanosomal surface

at intervals of 5-12 mm. or more ; these divide at the apex into

a number of fibrous bundles which go to join those of the

dermal layer.

The oval or round entrances into the incurrent canals are

more or less conspicuously visible through the dermal layer.

They are on the whole very large, though by no means uniform

in this respect, either in the same specimen or in differently sized

individuals. In the specimen of fig. 1, PL IV., some of the

incurrent canalar openings have a width of 15 mm. or even more
;

in that shown in the woodcut on p. 54, the largest opening

measured 10 mm. across.

In all large specimens there exists a continuous gastral layer,

covering up the wide apertures of the excurrent canals. This is

of nnich the same irregularly reticular appearance as the dermal

layer ; only it may be said that in general the meshss are

somewhat wider, while the intersecting points of the beams strike

the eye as small whitish knots due to accumulations of certain

discohexasters. In the interapertural spaces the layer lies closely

over, and is often indistinguishable from, the parenchymal tissues.

In the medium-sized specimen of fig. 10, PL V., the gastral layer

leaves a few of the excurrent apertures uncovered, seemingly not

as a result of artificial disturbance. In small specimens, such as

are depicted in figs. 8 and 9, PL V., all the excurrent canals

open directly into the gastral cavity. The gastral layer then
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appears to be a structure which begins to be formed at a com-

paratively late stage of life.

The excurrent canalar apertures as compared with the incurreiit,

are on the whole somewhat larger but less numerous. This is

evidently in correlation with the difference in extent between the

inner and the outer choanosoraal surfaces respectively occupied by

the two sorts of apertures. The fact just mentioned may be laid

down as a rule holding good for a large number of Hexactinellids

of similar shape.

The fineness of all the spicules, the wide subdermal space

and the broad canals—both incurrent and excurrent—separated

by thin septal walls, all combine to give to the sponge a light,

delicate and cavernous character, which is especially pronounced

in specimens of larger size (fig. 4, PI. IV).

Spiculation.

The following account of the spiculation refers, unless other-

wise stated, to large and full-grown individuals as represented

chiefly by the fragment shown in PI. IV., fig. 1. It may be

regarded as holding good also for young specimens, but these are

not wdthout noteworthy points of difference, of which special

mention is required.

The parenchymalia are, it may be said, mainly hexactins

and diactins, although those with 3-5 rays are not uncommon.

They are also very variable in dimensions. The rays are smooth,

gradually tapering and terminate either simply pointed or with a
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slight siibterminal swelling. The surface for a sliort distance

from the end is always roughened by the presence of niicrotu-

bercles.

A parenchymal hexactin may attain a considerable size.

One of the largest I have picked out from a large specimen had

rays as long as 7 mm. and 70 !' thick near the central node.

But the majority are much smaller and more slender-rayed, leading

down to such oxyhexactins as will later be described as the

canalaria (PI. IV., fig. 8; PI. V., fig. 12). The hexactins, when of

a small size, present a regular or nearly regular appearance, but

are otherwise more or less irregular, not only in that the rays

are bent—sometimes strongly bent—but often also in having rays

of unequal lengths (PI. IV., fig. 6). This inequality may be

sufficient to give a stump-like appearance to some lays in com-

parison wdth the others in the same spicule. It even leads over

to cases in which one or more rays are reduced to total atrophy
;

so that, besides the hexactins and diactins there are to be met

with among the parenchymalia such intermediate forms as are to

be called pentactins, tetractins and triactins (PI. IV., fig. 5, h-d
;

PI. v., fig. 12). The tetractins are represented either by' staur-

actins or by those formed by suppression of two rays belonging

to difterent axes. The triactins are usually tauactins, seldom the

other form composed of rays representing three half-axes.—The

abortive development as well as the crooked state of the rays in

many of the above parenchymalia evidently stands in relation to

the thinness of the choanosomal septa, which ill affords sufficient

space for their free and natural development. Nevertheless,

parenchymalia are occasionally found which project one or more

of the rays l)eyond the septal surface and freely into canalar

lumen. For instance, in fig. 12, PI. V., which represents the
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sj)iculation of the septal wall as seen in a section, a parenchymal

tauactin is seen to send out beyond the surface its short unpaired

ray, which, like the outstanding rays of canalar oxyhexactins, is

supplied with a sigmatocome at the tip.

In small specimens of the species, such as are shown in fig.

9, PI. v., all the parenchymal hexactins, which are certainly

never so large as in full-grown individuals, are nearly regular in

form. In most of them the rays are almost straight or but

little bent, and do not show striking differences in their length.

Spicules with 3-5 rays are not present or are, at any rate, quite

scarce, so that the parenchymalia may be said to consist largely

at least, if not entirely, of hexactins and diactins.

The parenchymal diactins are represented by all sizes, from

those of the dimensions of ordinary comitalia up to those with a

length of 12 mm. and a breadth of 50/^- in the middle. But the

thickness never reaches the degree attained by the rays in some

hexactins. The center is sometimes externally marked by an

annular swelling, but more generally it is not. The diactins are

disposed either more or less isolatedly or in bundles, generally

in company with other kinds of parenchymal spicules. They are

relatively few in number in the main body of the sponge, where

by far the greater part of the- parenchymalia consist of spicules

with more than two rays. The relative proportion becomes

however gradually reversed in the lower region of the body.

Here, but more especially in the stalk-like base, the parenchymal

fibers form anastomosing bundles of very considerable thickness

and of exquisitely silky appearance (see PI. V., fig. 10). The

elements of these bundles are preponderatingly diactins, inter-

spersed amongst which ure found small slender-rayed hexactins.

The diactins at the inferior end of the bundles are inserted
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into the interstices of the basidictyonal plate, without becoming

soldered to the latter.

The basidiclyonalia (PI. V., fig. 13) form a dense, irregularly

meshed reticulum of beams, the surface of which is thickly beset

with sharply pointed conical spines. The beams may be 40 1^

thick; the spines, as long as 15/^-. Notwithstanding the irregu-

larity in the arrangement of the beams, it is not difficult to

make out that these are fundamentally nothing else than synap-

ticularly fused rays of hexactins and sometimes of pentactins also.

The rays in these basidictyonal spicules do not exceed 135 /^ in

length. Sometimes small, thick-rayed and nearly or quite smooth-

surfaced "hexactins are met with, lying free in close proximity to

the spiny beams. They seem to represent early stages in the

formation of basidictyonalia, before the soldering together has

set in. This takes place wherever the sj)icules come in contact

with one another. The spiny processes on a beam may grow so

as to touch and fuse wâtli another beam lying close by, thus

transforming themselves into synapticulœ. (In fig. 13, PL V., is

seen a spiny siliceous ring standing in connection with basidictyonal 1

beams. This is an accidental formation, without doubt due to

the same siliceous secretion, as thai: which is added to the surface

of the beams, having taken place around some round object which

no longer remains in the preparation).

As regards the dennalia, it would be well to mention first

those of quite young specimens (PI. V., fig. 9). In these, they

ai-e nearly all, if not exclusively, pentactins of approximately the

same ray-length as an average-sized parenchymal hexactin in the

same individual. The unpaired ray is of course directed proximad.
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The paratangeiitials are nearly straight; sometimes they are seen

to exhibit an uneven surface throughout their entire length, due

to the presence of obsolete warty prominences. Tlius, in its

composition and in the arrangement of the elements, the dermal

layer is here essentially the same as I know it in Leucopsacus or

in Ghaunoplectella spinifera.

But a very remarkable difference in the spicular composition

of the dermal Inyer is presented by large individuals. With the

growth of the sponge, it seems the dermalia are constantly

supplemented by spicules genetically belonging to parts directly

underlying the dermal membrane. In other words, a large number

of peripherally situated parenchymalia are apparently taken up,

as it were, into the constituency of the dermal skeleton. The

process seems to l)e not without analogy in other Hexactinellids.

Thus, in some Euj)lectellids certain hexactinic spicules, which

have taken their origin right among the parenchymalia, show

indications of being shifted on to the surface, to be taken into

the rank of the dermalia (Contrib. I., pp. 47, 74, 235) ; further,

the so-called liypodermalia are in all cases spicules which are

apparently most nearly related to parenchymalia but have gone

by adaptation into the support of the dermal layer. But it must

not be supposed from this that certain spicules in the dermal

skeleton of mature Ckaunopleclella caveimosa are to be regarded

as liypodermalia and the rest, as dermalia proper. The fact is,

at any rate, that none of the dermalia in any stage of the sponge's

growth can be distinguished as liypodermalia, a point common to

all the Leucopsacids as well as to the Euplectellids in general.

In surface-view preparations of the dermal layer taken from

large specimens (PL lY., fig. 7), tlie spiculation resembles in a

measure the parenchymalia as seen in choanosomal septa. This
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means about the same as to say that the dermalia are but slightly

differentiated from the parenchymalia. Like these they are on

the whole large, or moderately large
;

quite variable in the

number of rays ; and often irregular in shape, not only in having

rays of different lengths in the same spicule but also in that

these are more or less bent. A large dermalia may show dimen-

sions nearly equal to those of the largest parenchymalia. As

regards the number of mys, which in character quite agree with

those of the parenchymalia, the dermalia are commonly pentactinic,

tetractinic or triactinic, and sometimes even hexactinic or diactinic.

Hexactinic dermalia are generally so situated that the central

node lies a short distance below the dermal surface. Four of the

rays, representing two axes, run paratangentially and usually

associate, soon after their origin from the central node, with other

dermalia to form bundles of varying strength. A fifth ray is

directed proximad, while the opposite distal ray is either so short

that it never projects beyond the dermal surface or is otherwise

so bent as to pursue a paratangential course in the dermal layer.

Such hexactinic forms occur only occasionally : they are of interest

as occupying a position which may be said to be still j)artly

parenchymal.—Pentactinic dermalia usually have the four cruciate

rays disposed paratangentially, the fifth unpaired ray dipping

inwards into the pillars. Occasionally tlie spicule may be so

unnaturally flattened by the bending of its rays that all five are

taken up into the dermal layer, the surface of which is thereby

made more or less uneven.—When tetractinic, the dermalia are

either stauractins or of the form which shows one complete axis

and two half-axes. The stauractins generally lie in the plane of

the layer with all the four rays. In the case of the other form

of tetractins, either one of the unpaired rays may be directed
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proxiraad and the rest run paratangentially, or all the four rays

alike may support the dermal memhrane in that the t\YO unpaired

rays are forced apart from each other so as to form an angle of

more than 90° between them.—Triactinic dermalia are most

generally in the form of tauactins. Seldom was the form represent-

ed by three half-axes met with. Except that a ray is never

directed distad, the triactins may lie in all sorts of positions as

regards the directions of the rays.—Diactinic elements of the

dermal spicules are of the uniaxial form. They are always slender

and comitalia-like, occurring but occasionally as components of

spicular bundles in the dermal layer.—Altogether the dermalia are

irregular in shape and the latticework formed by them is likewise

irregular in appearance.

The gastral layer closely resembles the dermal in its spicular

structure, except in the fact that hexactins with a freely projecting

proximal ray are here of somewhat common occurrence. In the

smaller specimens of the species, the hexactinic gastralia are

below the medium size and have all the rays nearly equally long;

they are comparable in all respects to the canalar oxyhexactins

soon to be described. In the larger individuals, the same spicules

are much larger, being about as large as the dermalia in the

same specimen, and have rays of unequal length. The free

proximal ray is always much shorter than most others in the

same spicule.

Oxyhexactinic canalaria of rather small size line the walls

of both incurrent and excurrent canals in irregular distribution

(PI. IV., fig. 8; PI. v., fig. 12). They are nearly regular in

shape and measure 200 /-< and upward (mostly about 500 /^-) in
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axial length. Rays thin, smooth throughout, gradually attenuat-

ing, nearly straight or slightly bent. One of the rays always

stands out freely from the septal surface, and ^Y]lere the septum

is not sufficiently thick to inclose the entire length of the opposite

ray, this may also project from its other surface to a greater or

less extent. As before indicated, a sharp distinction can not be

drawn between the canalaria and the hexactinic parenchymalia.

The hexasters are, broadly speaking, of two kinds, viz., disc-

ohexasters and sigmatocomes.

The discohexasters occur in abundance everywhere in the

body except in the dermal layer. Of them I may distinguish three

varieties or forms which I shall designate with the letters a, h

and G. All these mero'e into one another throueh forms of in-

termediate shapes and sizes. They occur in different quantitative

proportions and also show certain differences in the manner of

relative distribution in the body, according to the size of the sponge.

As will directly be more fully pointed out, the three forms seem

to represent in a great measure different developmental stages of

one and the same kind of discohexaster,—stages passed through

by it during the post-larval growth of the sponge. Hence it may

happen that a quite young sponge lacks discohexasters in the

older phase of their development, and that a mature one, on the

other hand, is either wanting in those representing their younger

phase or shows these in but a limited number ; whereas, all the

developmental phases are numerously and constantly met with in

individuals of certain intermediate ages.

Form a, to begin with that discohexaster-phase which seems

to represent the earliest stage of development, comprises the

smallest discohexasters of the species. Diameter, commonly 100-
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120 /^ but may lead down to 50/'. In general appearance the

discohexaster is very much like those I have figured from

Lanuginella ijvj)a in PL V., figs. 1, 2 and 4-ß, or from

Chaunoplectella spinifera in PL V., figs, lö and IG. In fact

the two last mentioned figures may just as well be considered as

representing the discohexaster-form in question from Ch. cavernosa.

From the end of each very short principal there arise three or

four, obsoletely tubercled or nearly smooth terminals, which are

each capped with a small convex terminal disc, pro\'ided with

7-9, minute marginal teeth. The terminals to each principal

diverge in such a manner that they do not form a separate

bunch but give to the entire rosette an approximately spherical

shape.—The form occurs numerously in all parts of the body in

the three small specimens (under 11 mm. height) shown in PL

v., fig. 9. It is somewhat more scarce in the nut-sized specimen

(ol mm. high) of PL \., fig. 8, though quite common in the

meshes of its basidictyoual plate. In three much larger specimens

(above 156 mm. in height) specially examined in respect of the

quantitative proportion of différent rosettes, the form a was found

missing, or at any rate exceedingly rare in the sponge-body proper,

though still commonly present in the basidictyoual plate remaining

on one (O. C. Ko. 106) of the said specimens.

Form b represents intermediate phases between forms a and

c. It is larger than form a, measuring on an average, say, 200

,« in diameter. In general appearance it is quite like the rosette

I have figured in fig. 14, PL V., from Chaunoplectella sjyinifera.

From the swollen end of each stout but very short principal,

there arise 2-4, long, slender and obsoletely rough or nearly

smooth terminals, which so\^diverge as to give a spherical shape

to the entire spicule. The terminal disc, it may be said, is made
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lip of 4-8, radially arranged, recurved teeth, whieli give a

w^atchglass-like or hemispherical oultine to the disc.—The form

in question occurs sparsely in the small specimens of PL V., fig.

9. It is common in the nut-sized specimen of PI. V., fig. 8,

while in still larger specimens it is either scarce again or is not

found at all.

Form c is the most characteristic and the most constant of

the discohexasters in specimens of the species that have attained

a growth beyond the nut-size. A good idea of its appearance

may be obtained from PL IV., fig. 9. It is of a very large size,

though subject to a considerable variation in this respect like the

other forms of discohexasters. It commonly measures 240-340/^

in diameter ; in the larger specimens of the species it may

sometimes be even so large as to measure 400 /^ in diameter.

The short principals are usually, though not always, so thickened

that each presents a rounded knob-like appearance. The long and

slender terminals, 2-4 (usually 3) in number to each principal,

are strongly divergent and not always straight in their course.

They are smooth and perceptibly thickened towards both ends

but somewhat more towards the outer end, whicli bears a reverted

umbel of 4-G, long, anchor-arm-like prongs. This terminal umbel

gives to the hexaster a very striking appearance. The cupola of

the umbel is rounded. The sharply pointed prongs may be 30/^

long ; unlike those in a codouhexaster, they are often more or

less bent in an irregular way and proceed divergingly backwards

from the cupola, so that the umbel assumes the form of a bell

with a flarins; rim.—The above discohexaster-form undoubtedlv

represents the most advanced stage of development undergone by

the discohexasters of the species. It is still undeveloped in the

three smallest specimens depicted in PL V., fig. 1). With tolerable



CHAÜNOPLECTELLA CAVERXOSA. 69

frequency it occurs in the nut-sized inclividiial of fig. 8 in the

same plate. And in all still larger specimens it occurs very

commonly. . In fact, it is at least the predominant, if not the

only, discohexaster-form to be seen in the parenchyma of all

full-grown specimens. It is usually most abundantly found among

the beams of the gastral layer where it is often seen in patch-

like congeries.

The following table may serve to show the relative proportion

in which the three above- described discohexaster-forms occur in

differently sized individuals of the species :

SpecimeD.
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h being found and as yet none of the most highly developed

form c. AVith the growth of the sponge, a diminishes in number

and finally disappears altogether in the parenchyma, apparently

as the result of its transformation into b ; thougli it seems to

persist in the original condition in the basidictyonal plate. At

the same time, h in its turn is constantly developing into c, and

when this development is quite or nearly completed as in all the

larger specimens, the latter form becomes almost the only one

that is to be met wdth in the parenchyma.

The second kind of hexasters constantly present in the species

may be called the sigmatocome (PI. IV., figs. 2 and 3; PI. V., fig.

11). Here we have to do with small and delicate-looking rosettes

measuring only 50-64 p- in diameter. In general shape and in

the proportion of parts they closely resemble Euplectellid flori-

comes, except in tliat each perianth of terminals is somewhat

more expanded and in that the terminals are conically pointed

at tlie outer out-flaring end instead of having toothed plates.

About a dozen or more, slender and distally gradually thickened

terminals spring in a single whorl fi'om the margin of a plano-

convex disc at the end of each moderately long principal. In

some rosettes, assumably those in an early stage of development,

both the principals and the terminals are considerably thinner

than in others.—The sigmatocome is found even in the smallest

specimens shown in PI. V., fig. 9, though not in so great abundance

as in all larger individuals. In these it is of common occurrence

in the parenchymal septa ; it occurs much less frequently in the

gastral layer also. On the surfaces of ]mrenchymal septa, it is

quite common to see the rosette shifted out to the tip of the free

ray of canalar oxyhexactins (PI. IV., fig. 8 ; PI. V., fig. 12),
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exactly after the manner of Euplectellid florieomes. I have found

this to be of mucli more general occurrence on the excurrent,

than on tlie incurrent, surface of parenchymal septa. Sometimes,

as before mentioned, a sigmatocome has been found hanging on

the end of an outstanding spicular ray which belonged to an

indubitable parenchymalia.

CHAUNOPLECTELLA SPINIFERA. N. sp.

PI. v., figs. 14-17 and PL YL, figs. 1-S.

In the Science College Collection I have discovered a specimen

(No. 459) which bears close resemblance to Chaunopleciella

cavernosa but seems to deserve erection into a distinct species.

I propose to call it CltaunoplecteUa spinifera, in view of the

spine-bearing character of some of its dermalia.

Another, much smaller and evidently very young specimen

(Sei. Coll. Mus. No. 430), which I am inclined to refer to the

same species, has also come under my observation. As it differs

in some respects from the type-specimen, it will be well to treat

of it separately. I shall refer to it as the second specimen.

The type-specimen (PI. VI., figs. 1-8) comes from Homba,

Sagami Sea, where it was taken at a depth of about 572 m. (
=

313 fathoms). It is unfortunately incomplete in that it lacks

the basal part, which had been torn off and lost. It represents

a thick-walled sac of about the size and shape of a small plum,

measuring, say, 30 mm. in diameter. The wall is 9 mm. thick

in the thickest part; it thins but little towards the sharp- edged

oscular margin, which is only partially preserved. The osculum
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must have been roundish, measuring about 1-5 mm. across. The

texture of the sponge is quite h'ght, soft and fragile.The spicules

are all very fine and loosely interwoven ; they do not combine to

form bundles of a noticeable strength, except in the region of

the severed base. Both the external and internal surfaces are

covered with a loose, delicate and irregular interlacement of the

dermalia and the gastralia respectively, beneath which are seen

canalar aj^ertares not more than 2 mm. in diameter.

The second specimen was found in the same bottle together

with specimens of Lanuginella pupa. The locality is Outside

Okinose ; depth unknown. The small body is barrel-shaped,

measuring only 9 mm. in length and 4 mm. in breadth at the

middle. Wall up to le mm. in thickness. An osculum of 1 mm.

diameter occupies one end, while the other end is provided with

a basidictyonal mass. Macroscopically the specimen presents no

specially characteristic feature. Suffice it to say that, without

studying its spiculation, it might easily pass for a young C/iauno-

'plectella cavernosa or for a Leucojpsacus or a Lanuginella.

Spiculation.

First, as to the spiculation of the type-specimen. As in

general appearance of the sponge, so also in this respect there is

observable a near approach to the young Cliaunoplectalla cavernosa.

The jmrenchymalia consist of hexactins and diactins. No

other forms of spicules have been found amongst them.

The liexactinic parenchymalia are of quite variable dimensions,
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While many exhibit rays about 2 mm. long and 40/^ broad near

the spicnlar center, others are smaller, leading down to those

which are one-fourth the size just mentioned or even smaller.

Occasionally ^xe meet with very small and fine-rayed hexactins,

measuring 200 f^ or less in ray-length and only about 2/^ in breadth

of rays near the center. In one and the same parenchymal

hexactin the rays are frequently of markedly unequal length.

They are sometimes nearly straight, at other times somewhat bent.

They are usually smooth throughout and taper gradually towards

the sharply pointed end. See PL VI., fig. 8.

The diactinic parenchymalia play a comparatively less im-

portant part in the composition of the parenchyma, though the}^

can not be said to be sparse in quantity. They mostly occur in

small loose strands running in company with the rays of hexactinic

parenchymalia. In the basal region of the sponge, however, the

diactins combine to form bundles of a rather conspicuous strength

and seem to constitute the principal mass of the parenchyma in

that region. They are long and slender, being mostly under 14

/i in thickness, though there occasionally occur much thicker ones

among the bundles of the base. The center is externally smooth

or else is provided with an annular swelling, rarely with four

cruciate knobs. Ends rough-surfaced, usually slightly swollen

and conically pointed.

The gadralia are variously sized oxyhexactiiis which in no

way differ from those of the parenchyma. In forming the gastral

layer they are loosely and irregularly interlocked with one another,

but always projecting one of the rays into the gastral cavity.

Diactins are not found in the layer.
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The äermalia are oxypentactins, which differ but little from

parenchymal oxyhexctins except in having one ray less. All the

rays are straight or nearly so. The cruciate paratangential rays

are in most cases è-lè mm. long as measured from the center
;

the unpaired proximal ray is often twice as long as the paratan-

gential in the same spicule, and sometimes even longer. Uniformity

of size can not therefore be attributed to the dermalia. Not

infrequently we meet with exceptionally small and fine-rayed

dermalia, which likely are still in an incomplete state of develop-

ment. Now, what seems to constitute a characteristic feature of

the species is the fact tliat the paratangentials in certain dermalia

—

not in all—are peculiarly spined (PI. VI., fig. 2). The slender

and sharply pointed spines, sometimes small but sometimes 90/^

long, are situated in a row on the outer side of paratangentials,

at wide but indefinite intervals (of 34-150/^). As seen in lateral

views of paratangentials, the spines mostly start out nearly erect

at base but are usually gently curved one way or the other. They

never occur numerously, their number on a single ray being not

more than six ; often there are only one or two to a ray. Dermalia

thus spined are common among the medium-sized elements of the

layer. The largest dermalia are, like the smallest, unspined. The

paratangentials with spines are seen to run sometimes over, and

sometimes under, those without spines. In fact, it seems there exists

no rule as to the relative position in layers of the spiny and the

smooth dermalia of various sizes. The thin dermal latticework

formed by the intersecting of paratangentials at various angles is

irregularly meshed. (In the upper part of fig. 8, PI. VI., the

dermal latticework is represented, not in section, but as seen

obliquely en face).
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The hexasters are discoliexasters (PL VI., figs. 3-7) of varied

size and appearance, occurring very commonly in the paren-

chyma. Of them I may distinguish at least four varieties, which

however completely grade over into one another by intermediate

forms, so that a sliarp demarcation can not be drawn between

them.

In the first place, there occur, especially abundantly in the

peripheral part of the body, small and spherical or nearly spherical

forms of discoliexasters, of which fig. o, PI. VI., may be con-

sidered a typical representative. It closely resembles the form a

of the discoliexasters of Ch. cavernosa (p. Q(S). Diameter, 64-90 /«.

Each principal, which can not be said to be very short, bears a

bunch of 5, 6, or more terminals. These are smooth-surfaced and

thicken slightly towards the outer end ; they so diverge that the

terminal discs in the entire rosette are nearly equidistant from

one another. The discs are small, watchglass-like and outwardly

convex ; their margin shows 6-8 small teeth.

Common in the deeper parts is a second variety of disco-

liexasters, distinguishable from the first by its larger size and

1jy a tendency of the terminals to each principal to form a

separate tuft (PI. VI., figs. 4 and 5). Diameter, 90-160 /^ The

terminals, smooth and outwardly somewhat thickened, number 6-

9 to each principal. The discs at the ends have small marginal

teeth, just like those exhibited by the variety first mentioned.

A third variety of discoliexasters is made up of those which

form the largest rosette of the species and in which each long

and slender terminal is capped with a disc composed of 4-6,

moderately large, recurved prongs arranged in a whorl (PI, IV.,

fig. 7). In appearance it is very much like those discoliexasters

ill Ck. caocrnom, which I have called Form h. Diameter, up
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to 230 1^. Siicli large discohexasters are not iincommonly fouiid

together with the second variety.

As a fourth variety of discohexasters may be mentioned the

form shown in fig. 6, PL IV., which form is but rarely met with

in the parenchyma. It is characterized by very slim terminals,

grouped in separate, narrow and outwardly somewhat expanding

tufts. The terminal discs are rudimentary and piuhead-like in

appearance. The diameter, in one that I measured, was 144 /i.

The delicate sigmatocome, which I have discovered in even

the smallest specimens of Cli. cavernosa at my disposal, has not

been found in the j^resent species.

The second and much smaller specimen, which I refer to

the present species, is, I should say, essentially the same in spicu-

lation as the type, but with such jDoints of deviation as are

indicated below.

None of the dermalia show spines on the paratangential rays.

This however I consider as due to the young state of the specimen.

Probably the spines develope after the sponge has come nearer to

maturity.

Of the discohexasters, the commonest form (PL V., figs. 15

and 16), corresponding in general shape to that which I have

called the first variety in the type s])ecimen, has a smaller

number of terminals (usually 3 or 4) to each principal. Diameter,

54/>« and upward to 100,« or over.—The second variety of the

type seems to be wanting here ; but ])erhaps it is to be considered

as being represented by the larger of the rosettes that I have

just now compared to the first variety.—The third variety is well

represented though not in abundance ; an example of it is shown

in fig. 14, PL V. Diameter, 200/^. The discohexasters thus far
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indicated as being present in the second specimen are scarcely

distinguishable from the like hexasters of Ch. cavernosa, and I

should possibly have held the specimen to be a young indivi-

dual of that species, had it not been for the total absence of the

sigmatocome and for the not infrequent occurrence, near the

gastral surface, of an exceedingly fine-rayed discohexaster-form (PL

v., fig. 17), which is comparable to that which I have described

as the fourth variety in the type specimen of Ch. spinife7'a. This

discohexaster-form measures about 80/« or more in diameter ; 3-5,

filamentous and obsoletely rough-surfaced terminals, each with

a small and minutely toothed terminal disc, form a more or less

distinct tuft to each principal. It seems to pass over gradationally

into the third discohexaster-form, as this likewise does into the

first.

A thorough examination of the slide- preparations, into which

the entire specimen was converted, revealed a single case of a

strobiloplumicome being included in the tissues. I can not but

think that this is extrinsic,— that it originally belonged to

Lanuginella pupa, together with which the specimen had Ijeen

thrown in the same bottle.

After all, the peculiarities which the spiculation of tlic second

specimen presents in comparison with the type, I consider as due

merely to individuality.

The basidictyonalia, preserved in the second specimen, presents

much the same characters as that oîC/i. cavernosa (PL V., fig. 13).
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CAULOPHACID.^.

Tlie idea of this new family has been conceived by me for

the reception of certain genera from the ranks of F. E. Schulze's

Asconematidœ, all the rest of this old family being given over to

the Rossellidœ. The genus Asconema being one of those thus

removed, it is self-evident that the remaining Asconematidœ

require a new denomination.

The Asconematidos, when last treated of by F. E. Schulze

('99, p. 98), were made to comprise those " lyssacinen Hexas-

terophora, deren Autodermalia und Autogastralia aus pentactinen

oder hexactinen Pinulen mit vorragendem bedornten Radialstrahle

bestehen." Seven genera were then referred by him to that family,

viz., Asconema Sa v. Kent, Hyalascus Ij., Gaidophacus F. E. Sch.,

Aulascus F, E. Sch., Sympagella O. Schm., Calycosoma F. E. Sch.

and Calycosaccus F. E. Sch. At the same time that experienced

writer himself expressed, as on an earlier occasion, his conviction

that the Asconematidie and the ßossellid* would not hold out

long as separate and distinct families. That he kept up the

former family, as he did, was due more to his careful consi-

deration of our yet defective knowledge of the forms concerned,

than to any other reason.

After some deliberation I have come, as already indicated, to

entertain the view that, while a total amalgamation of the two

families seems not advisable, several of the genera mentioned above

may even now be annexed to the Kossellidie with advantage to the

system.
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From the above assemblage of seven genera may be separated

Caulophacus, Aulascus and Sympagella, as having a number of

important systematic characters in common, by virtue of which

common points they, as a group, seem to be clearly distinguishable

not only from all the remaining genera, but also from the Rossel-

lidaî. This group— an intimately coherent group— it is, which, I

think, deserves institution into a distinct family, the Caulophacidre.

Since Aulascus appears to me as unitable with Sympagella, this

family may in fact be said to be made u]) of only the two genera,

Caulophacus and Sympagella. In both these genera the body is

probably always provided with a long and distinct stalk ;'•' the

dermalia and gastralia are invariably pinules, in which the freely

projecting pinular ray is always of a characterization markedly

different from that of any other ray in the same spicule ; the

rosettes are mainly discohexasters, while oxyhexasters may be

said to be generally totally wanting/''*

Whereas, what remain of the Asconematidae, viz., the four

genera Asconema, Hyalascus, Calyeosoma, and Calycosaccus, consti-

tute a rather heterogeneous assemblage. In contrast to the Caulo-

phacidœ, they have a body which never seems to exhibit a long,

distinct stalk ; the freely projecting ray of the dermalia and

gastralia is either not at all or comparatively but little differen-

tiated from other rays in the same spicule ; the rosettes always

include an abundance of oxyhexasters, occurring in addition

to either discohexasters or some other hexaster variety. The

combination of the above-indicated common features suffices to

* Only in Sympagella {Aulasain) johnstoni has tlie pi'osence of a stalk not been determined
,

the species being known from an incomplete specimen lacking the basal part.

** Oxyhexasters are known from Sympagella nux only, in which they occur but rarely

and inconstantly; so that, they have been put by F. E. Schitlze ('99, P- 34) under the

uncharacteristic hexaster varieties or aberrations of the species.
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distinguish every one of the genera in question from the Caulo-

phacidœ {cß\ above), while at the same time it seems to bring

them within the diagnostic scope allowable for the Rossellidie.

F. E. Schulze ('gg, p. 101) looks upon the absence of a

pinidar distal ray to dermalia as the principal family-character of

the Hossellidre. Not that Kossellid dermalia should always lack

a distal ray, but he in fact includes, and quite rightly I believe,

the hexactinic form within the range of their legitimate variation,

with the restriction that the one necessarily distally directed ray

in such hexactins should not be pinularly developed but simple

and similar in appearance to the other rays. Thus, in Aphorme

horrida F. E. Sen.''' ('gg, p. 41), and in a manner also in

Trichasterina borealis F. E. Sch, ('oo b, p. 103), the dermalia

are said to be hexactins, while cases of other Rossellids with

well-developed hexactins occurring sporadically among the dermalia

are by no means rare (e. g., Rossella nuda Tops., R. racovitzce

Tops., Rhabdocalyptns tener F. E. Sch., Acanthascus platei F.

E. Sch.). I have expressly referred to the above point because

the dermalia of the Rossellidœ were originally considered to be

always without a distal ray (Chall. Rep., pp. 129, 374) in contrast

to those of the Asconematidre,— a fact which apparently has had

influence in maintaining the status quo of the latter group.

* I must say that the small slender-rayed " oxyhexactins," taken by F. E. Schulze

for the dermalia of Apharme hmrkia, are probably not real hexactins but oxyhexasters of

hexactinose shape. I was strengthened in this belief on viewing under the microscope a

preparation of the type-specimen, kindly shown me by Professor F. E. Schulze. The real

dermalia of the species seem to be the stauractins called by him the hypodermalia, while

these seem to be really represented in the large pentactins occurring as prostalia. A part

of the hexactinose oxyhexasters had apparently secondarily taken up a position outside the

dermal layer, a process probably analogous to the shifting of Euplectellid floricomes to the

extreme outer end of dermalia. Notwithstanding the above fiicts, it is plain that F. E.

ScnULZE is at one with me in the idea that forms with entirely hexactinic dermalia may

be taken up under the Rossellidre, if other characters permit it.
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i^ow, as regards Asconema (with the single species, A. seiii-

balense), the unpaired ray of its pentactinic dermalia and gastralia

is, to judge from F. E. Schulze's description and figure (Chall.

Eep., p. 117 ; PL XXI., fig. 4), scarcely differentiated in appear-

ance from the paratangential rays. It is exceedingly doubtful if

it can at all be called pinular. The mere fact that the unpaired

ray in those pentactins projects freely outwards and does not dip

into the body-wall, appears to me a much too slight and unreliable

ground for excluding the genus from the Rossellidœ. This I say,

not only on a general consideration of the wide variability—ranging

from hexactins down to diactins or even to monactins—exhibited

by dermalia in that family, but also in view of the fact that in

Lophocalyx spinosa F. E. Sch. ('oo, p. 37) we have a Kossellid

in which there occui-, together with stauractinic dermalia, others

that are pentactinic and have the unpaired ray directed outwards.

I consider the dermalia of Asconema to have been directly

derived, by atroph}^ of the proximal ray, fiom such simple

hexactinic forms as are sometimes shown by certain Rossellids,

—

not from such hexactinic pinules as are possessed by Caulophacus,

as the pentactinic pinules of Sympogella mix unquestionably are.

The same should hold good mutatis mutandis for the gastralia

also. Exceptional as the condition certainly is, the pentactinic

dermalia and gastralia with the unpaired simple ray directed

away from the body are, in my estimation of their bearing

on the systematic, no farther removed from the original simple

hexactinic form than are those—so commonly met with in the

Rossellidaä— in which the unpaired ray is directed the other

way. After all, I think that, if Asconema is to be kept separate

from the Eossellid?e, it should rather be removed from association

in the same family with Caulophacus and Sympagella.
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Hyalascus is a genus instituted by me in '96 to receive the

single species then known to me, H. sagamiensis Ij. In this

species the dermalia are partly pentactins and partly hexactius,

the former with the unpaired ray directed proximad and the

latter with the distal ray in no way differently characterized

from the other rays. In a second species, referable to the same

genus which has since become known to me {H. giganteus n. sp.),

the dermalia are mostly pentactins with the unpaired ray directed

proximad and a distal sixth ray represented by a knob, and

occasionally stauractins and simple hexactins. In '96 I was not

quite certain as to which family H. sagarniensis should be

referred and therefore had to satisfy myself with the remark that

it was probably to be considered as a near ally of Ascone7na,

without denying at the same time its close affinity to the Ros-

sellidœ. I now see, in the nature of the dermalia or in any

other respect of the spiculation, nothing that seems to stand in

the way of placing the genus under the Kossellids, but much

that indicates that it properly should be so placed.

I think the same may fairly be said of Calycosoma and

Calycosaccus. In both, it may be said collectively, the dermalia

are either hexactins or pentactins, in the latter case the unpaired

ray being outwardly turned, ^o far the dermalia fall within the

range of variability as assigned by me to those of the Rossellidœ

{afr. supra). But the one point, which might possibly be consi-

dered—as indeed it was considered by F, E. Schulze—to interfere

with the introduction of the two genera among the Rossellids, is

he fact that the distal ray of the said dermalia shows a spindle-

like swelling and exhibits prickles somewhat more strongly

developed than those on the other rays, thus causing its resem-

blance to a pinular ray. But the resemblance can by no means
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be called complete, and probably nobody will hold it, by itself,

as a character adequate to base a family on. In all other respects

the two genera in question are both quite like Eossellids ; the

somewhat special development shown by the freely projecting ray

of their hexactinic gastralia is of no moment, since the same

feature is not infrequently observable in Rossellids of unquestion-

able status (e. g., Rhahdocalyptus nodulosus F. E, Sch., Rh. teuer

F. E. ScH., Rh. mirabilis F. E. Sch., etc.). With respect to

Calycosaccîis, it has even been stated by F. E. Schulze the

deseriber, ('99, p. 100), that he would not have hesitated to

regard it as identical with the Rossellid genus Aulosaccus Ij., if

only the unpaired ray of its pentactinic dermalia had been direct-

ed proximad instead of distad. So that, while the two genera

seem unitable to the Rossellidge, they may, for the reason already

advanced, be kept sej)arate from the group that I have called the

Caulophacidœ.

Galycosoma (with the single species, C validum. F. E. Sch.)

had probably best be received into the subfamily Lanuginellinse,

espesially on account of the strobiloplumicome present in it.

Whereas, Calycosaccus (likewise with a single species, C. rjimai)

is to be placed in the subfamily Eossellinœ in direct proximity

to, if not in amalgamation into Aulosaccus. I may here add

that to the same subfamily should also belong Hyalascus and

Asconema. The three genera herewith referred to the Rossellinœ

show no sign of specially close bonds of relationship between

them, w^hen considered in relation to other Rosselline genera.

But to return to the Caulophacidœ. Its near affinity to the

Euplectellidœ is undeniable, so much so that Saccocalyx pedun-

culata F. E. Sch., now recognized as an Euplectellid, was at first
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regarded as an Asconematid evidently on account of its resemblance

in both general shape and spiculation to Caulophacus or Sympa-

gella. On the other hand, a relationship, about equally close, to

the Lanuginellin« under the Rossellidœ seems to be indicated by

the fact that Sijriipagella is in possession of the strobilopluinicome,

a peculiar form of rosette present in all the Lanuginelline genera.

An intermediate position between the Euplectellidse and the

Rossellidœ is therefore to be ascribed to the Caulophacidœ.

I define the family as follows :

Lyssacine Hexasterophora of cup-like or mushroom-

disc-like body; always stalked and firmly attached at

base; solitary or forming a small branched colony by

budding. Dermal skeleton composed of small hex-

actinic or pentactinic j^inular dermalia and of large

j^entactinic hy jiodermalia. Hexasters represented

mainly by discohexasters, either alone or in company

with s t r 1J i 1 p 1 um i c m e

.

The two genera composing the family are so joined to each

other bv an interchan2;e of their characters that a statement of

their differential points, which will hold good for all the cases of

species, can only be made in the most meager terms as follows :

A.—With strobilopliimicome among the hexasters Sipupaydla O. ScHM.

B.
—

"Without strobilophimicome among the hexasteis Cauloplmcus F. E. ScH.
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CAULOPHACUS F. E. Sch.

Balanites, F. E. Sch., '86; '87, pp. 122,:372.

Balanelht, F. E. Scir., '87 (postscrip>t).

Caulophacus, F. E. Sch., '86; '87, pp. 124, 373; '97, p. 520.

Caulophacids of cup-like or fungiform body ; solitary (always ?).

Pareiicliymalia chiefly diactiiis but iiicludiug also large regular

hexactins. Dermalia, liexactinic pinules ; on the stalk these may

be replaced by pentactinic forms. Gastralia, either liexactinic or

pentactinic pinules. Discohexaster j^resent in varying forms; with-

out strobiloplumicome.

Noteworthy is the fact that in most species (probably all

except C. loiifolium n. sp.) of the genus the unpaired ray of the

pentactinic hypode.rmalia and hypogastralia is beset with prickles

throughout neaily its entire length. Further, in most species (the

exception being again G. lotifolium) the discohexaster occurs in

tw^o easily distinguishable types, which I shall call, for the sake

of easy reference, the 'pachydiscohexaüev and the lophodiscohexaster.

The former has thick, thorny or barbed, widely diverging termi-

nals ; it is frequently hemihexactinose or hexactinose, and in some

species occurs in the hexactinose form only. The latter has nmcli

thinner terminals, which form a distinctly separate tuft of bell-

like or elongate-conical shape to each principal.

The follow^ing is a key to the five known species of this

o;enus :
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«.—Body cup-like; or, the principals of hexasterous discohexasters (of both types) much
longer than the terminals C. pipetta F. E. £cH. (Antarctic Ocean).

b.—Body fungiform, with the ga?tral surface outwardly exposed ; or, the principals of hex-

asterous discohexasters (of both types) nearly equal to or shorter tlian the terminals.

«'.—Gastralia are predominantly pentactinic pinnies; or pachydiscohexasters represented

by hexactinose forms only.

a".—Pinular ray of dermalia mostly ovuid; or, the slender pinular ray of gastralia

nearly 1 mm. or more in length
; or the terminal tuft of lophodiscohexasler

nearly as long as the principal ; or, the unpaired radial ray of hypodermalia and

hypogastralia echinated throughout nearly the entire length

C. latus F. E. ScH. (South Indian Ocean).

b".—Pinular ray of dermalia slender and sharply pointed at apex
; or, the slender

pinular ray of gastralia less than i nun. in length ; or, the terminal tuft of

lophodiscohexaster 3-4 times longer than the principal ; or, the unpaired radial

ray, as also other raj's, of hypodermalia and hypogastralia echinated at base....

O. ayasaizl F. E. ScH. (Atlantic Ocean).

i^—Gastralia are hexaclinic pinnies ; or, pachydiscohexasters represented by hexasterous,

hemihexactinose and hexactinose forms.

c^.—The unpaired radial ray of hypodermalia and hypogastralia echinated through-

out
; or, pachydiscohexasters over loOiJ. in diameter

C. ek(jms F. E. ScH. (North Pacific Ocean).

d".—The unpaired radial ray of hypodermalia and hypogastralia smooth, being

rough-surfaced only at the end; or, pachydiscohexasters under 115 [j. in

diameter. Lophodiscohexaster not present C lotifoUum Ij. (Sagami Sea\

Besides the five species ""' embodied in the above, a case of

undeterminable Caulophacus from off the coast of Maryland is men-

tioned in F. E. Schulz'es " Amerikanische Hexactinelhden " ('gg,

p. 39). The specimen consisted of only the stalk and the basal

disc, but the hexactinic pinular dermalia and the nature of the

hexasters found in it attest the correctness of the generic identifi-

cation. As to the completely macerated pieces of tubular stalk

from the Antarctic mentioned by Topsent ('oi) as Qmlophacus

sp., nothing can be said except that that writer was perfectly

justified in attaching a query to the name.

* The specimen from the Antarctic, on which F. E. Schulze based his Pleorhabdus

oviformis (Chall. Eep., p. 121 and P. S.) is evidently a Caulophacid. Were it not for

the fict that that genus and species was withdrawn from the system by the original

descrlber ('97), I might have regarded Pleoihahdm, on the strength of the description

and figures given in tlie Cliall. Rep., as identical with Caulophacus and thus added a

sixth species to the list; but as the matter now stands, it has to be entirely left out

of consideration.
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Here let me give the description of the only sepcies that has

as yet been obtained in tlie Sagami Sea.

CAULOPHACUS LOTIFOLIÜM. N. sp.

PI. YII.

This species is founded on a unique specimen which was

obtained by Kuma from a depth of about 572 m. (313 fms.) in

Maye-no-Yodomi, Sagami Sea. It passed into the possession of

Me. Alan Owston, while a small piece cut from it and thrown

into alcohol on the spot was sent to me by the collector. The

specimen, well preserved in the dried state, was subsequently

purchased by Dr. Lampert of the Kgl. Naturalien Kabinet in

Stuttgart, in which institution it is now preserved.

In general shape and appearance the type specimen (PI. VIL,

fig. 1) reminds one of a drooping lotus-leaf; hence the specific

name. The apex of the inverted-conical body is continued below^

into a long crooked stalk. The latter expands at the lower end

into an irregular basal mass, by means of which the sponge was

attached to a tufaceous substratum.

If the stalk had been straight, the entire specimen would

have measured no less than 410 mm. in height, about three-

fourths of tliis measurement appertaining to the stalk. The body

proper measures 132 mm. across the broadest part. The stalk is

8-11 mm. thick in the middle part.

As in C. eleyans, agassizi and kdus, the gastral cavity is

turned entirely inside out, its surface thus forming the upper

terminal surface of the inyerted-cQuical sponge-body. A not
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inconsiderable part of the periphery of this surface is reflected

outwards and backwards, forming at one place an ear-like flap

almost touching the lateral surface. The irregular gastral surface

is much folded and creased, which may have occurred in the desic-

cating process. It is covered all over with an extremely delicate

gastral layer, which is supported on fine hypogastral fibers barely

distinguishable to the naked eye. Through and close beneath the

layer are seen the apertures of excurrent canals. These are mi-

nute near the oscular rim but become larger towards the center,

where thev mostlv measure about 2 mm. thou2;li son e are as much

as 6 mm. in diameter. The larger apertures lie separated

from one another by a space usually narrower than their own

width.

That the above considered terminal area of the sponge is the

gastral surface, is placed beyond the reach of doubt by the fact

ascertained by direct observation, that the chamber layer beneath

it has the apopyles turned towards that surface.

The oscular edge is sharp, though not thin. No prostalia

maro-inalia are seen alono; it.

The kiteral surflice of the sponge-body shows a dermal skeleton

of exquisite beauty. The dermal layer is exceedingly fine and

delicate ; its minute meshes are just discernible as such with the

naked eye. It is borne on two sets of hypodermal latticework.

Of these one is formed by the paratangentials of pentactinic

hypodermalia (PI. YIL, fig. 19). This is quite delicate, present-

ing small meshes which are generally regularly rectangular and

measure onl}" about half a millimeter in the length of sides. The

other hypodermal latticework is formed of fibrous bundles of

varying caliber. It is the coarsely and irregularly meshed lattice-

work that is prominently visible in fig. 1, PI, YII. In somç
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places the bundles are fully 2 mm. thick ; in others they nre

quite fine. The coarser bundles are seen to run from the narrow

end of the body divergingly towards the oscular edge, interposed

between the dermal layer and the choanosomal mass. On the

way thither they frequently divide and unite or send out anasto-

mosino' branches. The finer bundles stretch over the subdermal

space entirely separate from the choanosome but in union with

the dermal layer.

Through the dermal layer and separated from it by the

subdermal space which varies in width in different places, are

seen the roundish or oval entrances into incurrent canals. These

do not exceed 6 mm. in diameter.

Towards the narrow end of the body and on the stalk, the

dermalia lose the lattice -like arrano-ement and liccome so denselv

crowded together as to form a smooth compact coating of frosted

appearance. The coating easily falls off" and, in the greater part

of the lower two- thirds of the stalk, is lost. The surface thus

exposed is soiled and has given attachment to a creeping Hydroid

stolon. Except in the upper end the stalk is quite firm, owing

to an extensive synapticular fusion of spicules. This fusion is

however not participated in by the dermal pinnies and the liypo-

dermal oxypentactins, nor by the liexasters present in that region.

Superiorly the fusion gradually disappears and at the junction with

the sponge-body all the spicules are loose, the parenchymalia here

running parallel and densely packed together but soon to split

above, as far as seen on the surface, into the coarse hypodermal

bundles before mentioned.

The stalk is hollow, being axially traversed by a canal

measuring 3 mm. or less in diameter. It may therefore be said

to be a thick-walled tube. The lumen is evidently an extension
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of the excurrent canal-system. " There certainly does not exist any

direct connexion between it and the gastral siir&ce.

The texture of tissues in the sponge-body is markedly soft

and delicate, which is due to the fineness of all the spicules.

Spiculation.

The parenchymalia consist mainly of diactins, intermixed

with which are however a not inconsiderable quantity of regular

hexactius.

The diactins run either isolated or in loose or compact

bundles. They are all short and thin, seldom exceeding 2 mm. in

length and 15/^ in breadth. The spicular center is usually plain,

only occasionally supplied with an annular swelling. The breadth

generally remains nearly the same in the greater part of the rays.

The terminal roughened portion is often slightly swollen before

ending in a rounded or a conical point. In the compact wall of

the stalk, the diactins, in the main longitudinally disposed, are

generally somewhat longer and frequently as thick as 35/^. Here

the rough ends are often swollen in a knob-like manner. There

is nothing in the synapticular formations in the stalk requiring

particular mention.

The parenchymal hexactins have straight smooth rays, whi(;h

gradually taper towards the sharply or bluntly oi- conically pointed,

slightly rough-surfaced end. In these charactei's they agree

well with both the hypodermal and the hypogastral pentactins
;

so also in dimensions in the generality of cases, but sometimes

they are considerably larger and stronger (figs. 18 & 21). The

axial length may reach 1,6 mm.
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The liypodermal, anastomosing Innidles of fibers, which may

be considered as a part of the parenchymal skeleton, seem to

consist of the diactinic elements only.

The hypodermal peniacii/is in the sponge-body measure com-

monly between 300/^ and 600/'- in length of paratangential rays.

The proximally directed, unpaired ray is usually longer than,

but never so nuicli as twice, the length of the paratangential s in

the same spicule. Thickness of rays near the center 23-30 /A

The rays gradually attenuate towards the more or less conically

pointed end. Their surface is smooth except for a very short

space at the ends, which are rough. This holds true of all

the rays, not excepting the proximal ray, which in all other

known species of the genus seems to be echinated throughout

almost its entire length. The paratangentials form the dehcate,

more or less regularly quadrate-meshed, hypodermal latticework

before mentioned (fig. 19).—In the stalk, especially in its

lower part, the hypodermal pentactins (of which two are shown

in fig. 20) are nmcli smaller than in the body. Length of

paratangentials 100 ,« on an average ; the proximal ray 3-4 times

as long, sometimes bearing on the surface a small number of

minute prickle-like points. The pentactins are here irregularly

scattered.

As hypogastralia there occur pentactins similar in all respects

to the hypodermalia of the body (fig. 21) ; only they are distri-

buted without order as to the mutual relation of the cruciate

paratangentials, so that these do not exhibit a checker-like

arrangement. They may associate with some parenchymal diactins

in forming the thin hypogastral strands.
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The derinalia (fig. 3) are exclusively liexactiiiic pinnies, so

far as those of the body proper are concerned. The pinular ray

as a whole is spindle-shaped ; it is 120-140/^- long and 80-42,«

broad in the middle, which is about the broadest part. In this

part, the obliquely upwardly directed, elongate conical spines

may be as long as 23 JJ-. 'J'he rhachis is smooth for a short

distance at the base, wdiich is about 11/'- thick; its conically

pointed, outer end forms the tij) of tlie pinular ray. The

remaining five rays are all more slender, and gradually taper

towards the conically or bluntly pointed end. They are beset

with small, generally erect prickles, sparingly at the base but

more numerously at the end. Length 88-120«. The proximal

ray is usually slightly shorter than the paratangentials of the

same pinule. As is usual, two paratangentials of every two

adjoining pinnies lie side by side for nearly their entire length,

the result being the fine, quadrate-meshed dermal latticework

(fig. 19), in which each mesli has sides approximately equal in

length to that of the rays concerned in inclosing it. As ascertained

on sections, the said latticework does not lie in direct contact

with the underlying hypodermal paratangentials but is separated

from these by a space about as wide as, or slightly less wide

than, the length of the dermal proximal rays (fig. 18).

Here and there among the dermalia of the bodv I have

met with such forms as may appropriately be regarded as early

stages of their development. They are comparatively small and

slender-rayed hexactins, in which the distally directed (the future

pinular) ray is not at all or but little difterentiated from the

other rays, being nearly as prickly as these.

In the upper part of the stalk, the pinnies retain the characters

described above ; but they are here much more closely packed
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together, the checker-like arrangement of parataugentials totally

disappearing. Lower down on the stalk, where the parenchynialia

have undergone ankylosis, the hexactinic pinnies gradually pass

over into a peculiarly modified, pentactinic form, in which the

suppressed pi'oximal ray is however frequently indicated Ijy a small

prominence (figs. 9-11). The persisting rays are much thicker

than the corresponding rays in a normal pinule of the body,

and what at once strikes the eye is the greatly swollen state of

the unpaired free ray, especially at its distal end. In this way

that ray acquires a club-like, or more generally a balloon-like,

shape. The swollen end is densely covered with short but stout,

conical tubercles, which become less numerous below on the

stalk-like part of the ray, finally to disappear altogether at the

base of that part. The terminal globular knobs often measure

9'3 !' in diameter, but are of various sizes leading down to a

club-like shape of 35 ,« breadth. In surface view under a low

power of the microscope (fig. 20), the dermal coating of the

stalk appears as if consisting of rongh- surfaced spherules closely

crowded together. A similar change in the character of dermalia

on the stalk has been known in Caulophacus elegans F. E. ScH.

('87) and a agassizl F. E. Sch. ('99, p. 39).

The gadraUa (figs. 2, 21) are likewise hexactinic pinnies
;

rarely pentactinic, the aborted distal ray being represented by a

mere knob. The free pinular ray, compared with the same of

normal dermalia, is much longer and proportionally more slender.

It is 220-300 />« long and about 30/^ broad as measuied across

from tip to tip of the strongest lateral spines in about the middle

of the ray. The axial rhachis, about 12/^ thick at base, gradually

tapers towaids the sharply pointed free end. The five remain-
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ijig rays are exactly comparable to the corresponding rays of

dermalia, except in the fact that they are perceptibly longer.

Length of paratangentials 110-132/^; that of the distal ray 88-

100/^. The paratangentials are so arranged as to bring about a

rectangularly meshed latticework, in the same manner as those

of the dermalia.

The hexader of the species consists of rough and thick-rayed

discohexasters—evidently the pachydiscohexaster of other Caulo-

phacus species—and their variations. Lophodiscohexasters are

not present.

As the starting point of our description may serve the

spherical or nearly spherical, normally developed discohexasters

shown in fju;s. 4 and 5. Such a form occurs, too;ether with

certain varieties soon to be mentioned, in tolerable abundance in

both the subdermal and subgastral regions, more commonly in

the latter than in the former. It measures 60-92 /^ in diameter.

In the larger and well developed cases (fig. 5), the principals

are obsolete, making it difficult to determine the number of

terminals borne on each. However, the usual number seems to

be 3 or 4, perhaps occasionally 5. In smaller specimens of the

hexaster (fig. 4) the piincipals are only just long enough to be

distinguishable and each bears only 2, at most 3, terminals. In

all these cases the terminals are thick (up to 4 /^- in breadth)

and nearly straight or l)ut slightly bent ; they are profusely

beset, throughout their length, with rather strong, retroverted

prickles. The convex terminal disc exhibits 4-6, strong, recurved,

marginal teeth.

The form just described is occasionally hemihexactinose (fig.

6) and frequently hexactinose (figs. 7 and 8). The hexactinose
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type is especially common in the choanosorae ; in feet, it may be

said that almost all the discohexasters here present are of this

form. The terminals are exactly comparable to those of normally

developed discohexasters. When hexactinose, the axial length

may reach 115 /', showing an increase in diameter over normal

forms,—a flict which according to my experience, is generally

observable in all Ivssacine Hexactinellids having a hexaster in

the two varietal forms mentioned. Fig. 7 shows a case of the

hexactinose discohexaster, in which one of the six rays is bent

at base, i. e., at the junction of the terminal with the principal,

indicating its derivation from a dilophoiis ray by loss of one of

the two terminals. Fig. 17 shows the extent of the axial cross

in a hexactinose discohexaster, it being limited in extent to the

spicular center and the basal parts of the rays corresponding to

the original principals.

Further variations—or possibly early developmental stages

—

of the discohexaster are seen in unusually thin-rayed and obsoletely

rough or nearly smooth surfaced forms, such as are represented

in figs. 12-16. Transitional forms connect them with the thick-

rayed discohexasters, and they occur, together with these, not

uncommonly in both the subdermal and subgastral regions, but

especially in the latter. Sometimes they have all the principals

supplied with 2, occasionally 3, terminals (fig. 14); at other times

they are either hemihexactinose (figs. 12, 13, 16) or quite hex-

actinose (fig. 15). The terminal discs in a rosette of the kind may

be in appearance similar to those in the thick-rayed discohexaster,

except in being smaller and more weakly developed (figs. 12 and

13) ; or they may occasionally consist of 2-4, nearly transverse

or outwardly diverging, slender claws at the ends of tapering

terminals, in which case the rosette dçserveç tQ be çallçd au
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onychaster (figs. 14, 16). The said variation in the development

of terminal discs occurs irrespective of the rosette beiug normally

developed, hemihexactinoso or hexactinose. In certain cases I

have found the terminal claws branched (fig. lö).

SYMPAGELLA O. Schm.

SynipageUa, O. Schmidt, '70, p. 15.—F. E. Schulze,

'86; '87; p. 119; '97, p. 528; '99, p.

32; '00 a.

Aulascus, F. E. Schulze, '86; '87, p. 118; 97, p. 527.

Caulophacids of cup-like body, showing tendency to form

small colonies by budding. Parenchymalia as in Caidophacus.

Dermalia, either hexactiiiic or pentactinic pinnies. Gastralia,

hexactinic pinnies. Besides discohexasters, strobiloplumicome

always present.

The new species to be presently described under the name

of SympageUa anomala niight, apparently with equal propriety

be referred to the same genus as Aulascus johnstoni F. E. Sch.

In fact, it appears to me that the genus Aulascus is scarcely

sufficiently differentiated in characters to justify its separation

from SynipageUa. Hence I have placed it under the synonymy

of the older name O. Schiniidt's in spite of F. E. Schulze's

('97) opinion to the contrary. It seems to me fairly assumable
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that the fragmentary specimen, on which tlie single species of

Aidascus {A. johnstoni) is based, originally formed a part of

an inclividnal shaped somewhat like Sympagclla anomala n. sp.

The small rough " discohexactins " mentioned by F. E. Schulze

as occnrring in the parenchyma of Aidascus are evidentl}^ nothing

else than hexaetinose discohexasters. To them, as also to the

presence of the pentactinic hypogastralia or of a proximal ray to

the dermalia in that sponge, I can attach no more than specific

importance.

The following contains all the more important differential

points in the characters of, and will serve as a key to, the three

species contained in the genns as defined by me.

«.—Body ellipsoidal rind witli a single osculnm ; borne on ends of branches of the I'amified

stalk, Dermalia pentactinic pinnies; gastralia hexactinic witli very slender pinular ray.

Without hypogastral pentactins S. mix. O. Scum. (N. Atlantic, Mediterranean)

'»•—Body irregularly sacciform; incompletely divided into persons, each with an osculuni.

Dermalia and gastralia hexactinic ; both with similarly shaped pinular ray.

o'.—Predominant di^coliexaster with rough-surfaced terminals, each ending in a small,

slightly arched, transverse disc which marginally runs out into recurved prongs.

With hypogastral pentactins S. johnstoni (F. E. Sen.). (Prince Edwards Is.)

b^.—Predominant discohexaster with nearly smootli terminals, each ending in a whorl

of 2-6, very fine straight, forwardly and outwardly diverging branchlets (not

recurved). Without hyp igastral pentactins ...5". anomala n. sp. (Saga mi Sea).

SYMPAGELLA ANOMALA. X. sp.

Plate YIII.

A score or more of specimens of this new species have been

at my disposal for study. They were all collected by Kuma

from depths of 430-572 m. (235-313 fms.) in the Sagami Sea.
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The more exact localities are : Maye-no-Yodomi ; Okinose, both

Inside and Outside ; Homba ; Gokeba.

The specimens are usually attached to the dead skeletons of

other Hexactinellids, such as Chonelasma calyx, Perlphragella

elisce, Hexactinella ventilahrum, etc. In one case (PI. VIII., fig.

1) about half a dozen small individuals of the species were seated

on a large irregularly branching mass of a dead Hexactinellid

skeleton, which on examination proved to be the stalk of an old

individual, or individuals, of the same species as the living

specimens borne on it.

The entire configuration of the stalked sponge is quite

irregular ; hence the specific name I have given to it. The

sponge-body proper may in general be said to be saccular or cup-

like and more or less laterally compressed. The wall is moderately

thick ; the oscular edge is simple and sharp, but not thin. In

size the body may be nearly as large as one's fist. It usually

bears, in indefinite positions, bud-like or tubular evagiuations,

each bavins; an osculum at the end and leadins; into the common

gastral cavity. In other words, the body appears to be composed

of variously sized and incompletely divided persons. The number

of these in each case is never numerous, being limited to four

or five at the most.

The stalk is firm, branching and anastomosing ; it is at

times moderately long, at other times rather short.

To illustrate with concrete examples, I have shown in fig.

2, PI. VIII., a sjDecimen measuring 168 mm. in total height in

which the stalk is about as long as the compressed pouch-like

body. The latter has a wall about o mm. thick in the thickest

part. It seems to have originally borne no less than five buds

or secondarily formed 2:>ersons, of which two remain intact while
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the rest have been torn off. The stalk shows an open perforation

ill tlie upper part ; lower clown it splits into two branches, each

of which is inserted in a piece of dead G/ionelasma.

Fig. 3, PL VIII., represents one of the largest specimen I

have seen. It is 185 mm. high. The main body consists of two

large persons joined together at base. One of them is irregularly

tubular ; the other is funnel-like, expanding above, and distinctly

laterally compressed. Maximum thickness of wall, 9 mm. Four

short and comparatively slender stalks proceed from the common

base but unite below into one before forming a knob for attach-

ment. On one side, one of the stalks sends out, obliquely

downwards, a free ending branch which probably at one time

w^as likewise fixed to the substratum.

The dead, irregularly branching stalk before mentioned and

seen in fig. 1, PL VIII., is at places 1-5 mm. or more thick.

Probably it represents fused stalks of several individuals. Of far

greater interest are the small 3'oung specimens which are seen

growing on it. These are of the size of a walnut or smaller and

represent various stages of the change in form undergone by the

sponge during growth. In an early stage the entire body is

simply elongate-ovoid, being attached by the narrower end while

in the opposite end opens a round simple osculum. One specimen

in this stage of development measured only 14 mm. in length

and 62 mm. in breadth in the broadest part ; breadth of stalk-

like base 2ï mm ; diameter of osculum 2 mm.; thickness of wall

2 mm. and under. This simple original form of the body is soon

lost with the formation of buds. These are at first mere thicken-

ings of the sponge-\vall. They gradually take the form of a

papilla-like protuberance and sooner or later a new" osculum opens

at the rounded apex. The gastral cavity of the bud in an early
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stage of its formation either widely communicates with that of

the mother or is apparently separate from, and independent of,

tliis. The latter condition how^ever passes ultimately into the

foi'mer evidently by the widening of a connecting excurrent canal,

as assumably the new gastral cavity itself likewise arose by the

widening of an excurrent canal of the mother.

In some young specimens I have found, apart from the

terminally situated osculum, a roundish gap in the wall, this

being in no degree specially elevated at the spot. The gap is

sometimes surrounded by a thin iris-like membrane. I consider

this to be a secondarily formed osculum, formed either pre-

cociously at a place where an evagination of the wall may yet

take place or as standing alone by itself for a person in suppression

of the evaginating process. In the latter case, it would be exactly

comparable to the openings which I have called parietal or

secondary oscula in the Euplectellidœ.

The originally simple stalk may possibly send out off-shoots

and thus change into the ramified condition seem in old speci-

mens ; but there are also other w^ays by which this may l)e

brought about. Some of the little specimens above-mentioned are

in contact with, and fixed to, the substratum at more than one

point ; in other cases, individuals of apparently separate origin

but growing side by side are fused together in the upper part.

In both cases the result is much the same, and it is easy to imagine

that with the growth of the sponge there should arise as many

stalks as there are points of attachment to the substratum with

variations in their arrangement according to circumstances.

The even but gently undulating, external surface of the

sponge-body is covered with the extremely fine and approximately

quadrate-meshed dermal latticework (PL VIII., fig. 20), in which
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the piuular rays can be discerned under the hand-lc-ns as minute

white spots. The meshes measure mostly 100-135 /-« in lengtli

of sides. The hypodermal latticework presents meshes of trian-

gular, trapezoidal, rectangular or irregular shape, with sides of

400-700/^- length. At places, especially in the lower part of the

body, the thin liypodermal beams are more or less augmented in

strength so as to appear like sinuous and intersecting fibrous

bundles which are in no wav disting-uishable from those in the

choanosoma. Through the dermal layer are visible the entrances

into incurrents canals measuring 2 mm. and under in diameter.

The gastral surface (see fig. 3) is not covered over by a

continuous gastral layer, but leaves open all the apertures of

excurrent canals. These apertures are round and ])it-like ; they

may measure 2 mm. across, but there exist all sizes down to those

that can be called minute pores. Any two of the larger apertures

may be separated from each other by a space up to 5 mm. in

width which in turn is occupied by much smaller apertures down

to the smallest. Altogether the appearance of the gastral surface

closely resembles that in Hyalonenia affine.

The stalk is firm. Unless denuded and the deeper fibrous

texture exposed, it is densely covered with dermalia forming a

pure-white powdery crust, which can be easily ruljbed off. In-

ternally it is almost solid, being at most traversed by a system of

insignificant excurrent canals.

The color of the sponge in the fresh state is, according to

the statements of Kuma the collector, light pinkish on the stalk,

fading above into colorlessness on the body. The small specimens

shown in fig. 1 retained that coloration for some time even after

thev were brought to me in the desiccated state.

As to the histology, no point of particular interest has
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attracted my attention. The cup-like or tliimble-like chambers

measure 65-100 />« in diameter. In a certain specimen an unusually

large quantity of yellow, refractive, fat-like spherules were observed

hanging on the subdermal trabecuhie (see fig. 22). In all prob-

ability they were products of the thesocytes.

Spiculation.

The pa}'enchymalia are predominantly slender diactins, ar-

ranged in loose bundles or running singly in indefinite directions.

They are generally under 1.5 mm. in length and 27/'- in breadth

in the middle ; occasionally, somewhat longer than 2 mm. and

35 /^- broad. The center is commonly even-surfaced ; occasionally

supplied with an annular swelling or with four knobs. The rays

generally taper towards the end, which is conically pointed and

subterminally rough-snrfaced.

Included here and there among the parenchymalia are

oxyhexactins of medium and small dimensions. In the character

of rays these oxyhexactins are exactly comparable to the pent-

actinic hypodermalia, except that they are generally somewhat

less strong. Axial length, mostly under 700/^-; breadth of rays

near the center, 15 /^- and under. The smaller parenchymal

oxhexactins seem to pass over gradationally into the canalar

oxyhexactins.

Exceptienally the parenchymalia are tauactinic and staurac-

tinic. These forms are especially met with directly beneath the

gastral layer and also along the canalar (both incurrent and

excurrent) surfaces.
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The peiitactinie IiupodennaUa are of a moderntely large size.

Parataiigentials as long as 600 z-^; the unpaired proximal ray

somewhat longer than the paratangentials of the same spicule
;

thickness of rays near the center, up to ?A !>. All tlie rays, the

unpaired ray not excepted, are straight and gradually taper

towards the sharply pointed end, which is subterrainally nearly

smooth or sparingly supplied with obsolete microtubercles.

Pentactinic liypogastralia are, as a general matter, not present

in this species. In this respect it is like S. nux (F. E. Sch.,

'97, p. 529) but unlike S. Johnston i. It is possible that their

absence is in a measure compensated for by the occurrence, before

mentioned, of parenchymal tauactins and stauractins in touch

with the gastral layer.

The dermalia (PI. VIII., figs. 4 and 5) are exclusively

hexactinic pinnies. The stoutly developed pinular ray is club-like

or spindle-like in shape. Starting fioni the base, it is smooth

for l-\ the entire ray-length ; then it commences to thicken as

the rhachis and to send out obliquely upwards and outwards a

number of elongate-conical scale-like spines. The conically pointed

apex of the rhachis projects more or less at the tip as the central

conus. The development of the entire ray is subject to a not

inconsiderable variation according to individuals, as may be seen

by comparing figs. 4 and ö which are taken from two different

specimens. In a certain specimen, the ray never exceeded 100 1^

in length and 35/^ in greatest breadth, while in another it often

reached a length of 148/-« and a breadth of 40/^ with a greater

number of lateral spines.—The five remaining rays are all much

more slender and taper gradually towards the conically pointed

end. A number of rather sparsely set conical microtubercles
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roughen tlie surftice for the outer | or f of their leugth. They

are 75-100 !> long, the proximal ray being generally somewhat

shorter than the paratangentials in the same spicule. Sections

through the wall show that, where the dermalia are superposed

upon the hypodermalia, the paratangentials of both are not in

direct contact, but there intervenes a space which is nearly as

wide as the length of the dermal proximal rays (see fig. 22).

The gastrcdia (figs. 7 and 8) are likewise hexactinic pinnies.

As compared with the dermalia in t'i3 same specimen, they show

a general agreement in shape and arrangement but are distinguished

by an appreciably weaker development of all the rays. This

concerns not so much the length as the thickness of these. The

pinular ray, besides being thinner, has spines somewdiat smaller

in size and less in number. It does not exceed 33 /-« in the

broadest part.

The above gastral pinnies are replaced on the wall of

excurrent canals l)y a less differentiated kind of hexactins, the

oxyhexactinic eanalaria (fig. 9). These j)resent about the same

axial length as, or are somewhat larger than, the gastralia ; but

the rays are very much thinner. All the six rays are alike in

appearance
;
generally straight but sometimes bent ; and sparsely

beset with conical microtubercles on the outer half or less of

their length. The transition of the gastralia into the eanalaria

at the edge of excurrent apertures is rather abrupt ; nevertheless,

there are not totally wanting in this position certain intermediate

forms—such as have a pinular ray in an incipient dfgree of

differentiation—which may be considered as connecting links

between the two. On the other hand, as before mentioned, the
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canalaria seem also to pass hy gradations insensibly into the

smaller parenchymal oxyhexactins, there being such forms as

stand between the two in respect of both the situation and the

characters of rays.—The canalaria occur at places in tolerable

abundance, placed side by side in irregular disposition but always

with one ray freely projecting into the canalar lumen. At other

places they are found only in scattered distribution. The incurrent

canals seem to be totally wanting in s[)ecialized canalaria of

the kind.

The hexasters of the species consist of the strobiloplumicome

and a peculiar onychaster-like kind of discohexasters, leaving out

of account all those which occur but inconstantly or which in

their distribution are confined to the stalk.

The onychaster-like liexastcrs (figs. 12-15) occur in the

choanosomo, not very abundantly but still in moderate frequency.

They are slender-rayed and rather small, measuring 68-100/^ in

diameter. Each short jDrincipal bears 2 or 3, sometimes 4, widely

divergent, nearly straight or slightly bent terminals, which are

thickest at base and thin out to a very fine caliber towards the

end. They are obsoletely rough-surfaced or nearly smooth.

Occasionally the rosette is hemihexactinose (fig. 13). Now the

very terminal point of the terminals is without a trace of a disc-

like expansion but bears a whorl of 3-6, sometimes only 2, short

and exceedingly fine prongs or branchlets, not more than 4 /^

long. Unlike the claws in a true onychaster the terminal branch-

lets are straio;ht—not recurved—and are directed sometimes nearlv

transversely, but generally obliquely forwards and outwards, so

as to form a strongly divergent fork or umbel (fig. 15). The

branchlets easily fall off, and then, as also when they are over-



106 ART. 1. 1. IJIMA : HEXACTINELLTDA, III.

looked linder an insufficient power of the microscope, the hexaster

might readily be mistaken for an oxvhexaster.

The strobiloplumicome (figs. 10 and II) is common, sometimes

quite abundant, in the subgastral space. In the subdermal region

it occurs only occasionally. Diameter, 34-64 /^ The smaller ones

have much finer and more delicate-looking terminals, and probably

represent a not fully developed state of the rosette. The knob

at the end of principals is hemispherical, and from its convex

surface arise the terminals in about four closely set whorls (fig.

11). As usual the terminals of the innermost whorl are the

longestand measure about 27/^ in length; those of the outermost

whorl, only about 10/^. The small central process at the distal

end of the terminal-bearing knob is frequently difficult to see,

])ut seems to be generally present. Exceptionally was I impressed

of its being really absent. Under favorable circumstances I have

distinctly seen the axial filament go light through the knob into

the distal process.

As hexasters of inconstant occurrence I consider the peculiar

kind of discohexaster shown in fig. 16. I have discovered it in

a limited number in the body of a medium-sized specimen (Sei.

Coll. Mus. No. 473, from Outside Okinose by the Iwado-line,

500 m.) together with the usual hexasters of the species. It has

never been met with in any other specimen. In its general

appearance and in the character of its terminal discs, the disco-

hexaster in question is not unlike certain others (fig, 17) which

occur in the stalk ; but the remarkable difierence consists in the

fact that either all or some of the terminals split into disc-bearing

branchlets [at a point near the outer end. Diameter, 42/-« and

under. Terminals, 3-4 to each short principal, rough-surfaced.

Branchlets, 2-5 to a terminal in an umbel-like tuft ; their length
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is not iinifonn in the same hexaster but reaches up to 15/^.

Terminal disc, small, either rudimentary or convex with five,

distinct, marginal teeth.

It now remains to consider the spiculation of the stalk, As

usual it is only the parenchymalia of this part of the sponge that

are synapticularly fused together. The thicker beams of the

rigid framework thus formed are beset with small prickles on

the surface. Superiorly in the stalk the ankylosis becomes confined

to the axial portion and finally ceases to exist before the body

proper is reached.

In the upper part of the stalk the dermalia and the hypo-

dermalia exhibit essentially the same characters as on the body
;

only they are both more closely set together. Towards the basal

end, the dermalia change their character very considerably (fig.

6). They are here small regular hexactins in which all the six

rays, being beset all over with nearly vertically outstanding-

prickles, are alike in appearance ; they can not therefore be

called pillules.

Besides the usual onychaster-like hexaster and the strobilo-

plumicome, there occur with tolerable frequency in the stalk

certain discohexasters which seem to be p)eculiar to it (figs. 17-

19). These vary considerably in size and general appearance.

A large specimen (fig. 17) of them may have a diameter of 90 ,".

Each short principal is supplied with 2 or 3, sometimes 4, rough-

surfaced, diverging terminals, which perceptibly thicken towards

the small, convex, terminal disc with 5, recurved, marginal teeth.

Smaller specimens (figs. 18 and 19) of the same may be so small

as to measure only 30 ,« in diameter. While diminishing in size,

the terminals become more slender in caliber while the number
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of them (4-8) to each principal increases. The miinite terminal

disc may be marginally toothed or sim2:)ly pinhead-like. Transi-

tional forms of the above discohexasters leading into the onychaster-

like hexasters have not been discovered.

DIAGNOSES OF THE FAMILIES, GENERA AND SPECIES

TREATED OF IN THIS CONTRIBUTION.

By way of a summary and conclusion, I reproduce here the

definitions I have given to the families and genera treated of in

this Contribution, also giving in proper places short diagnoses of

the species described.

EUPLECTELLID^^.

Lyssacine Hexasterophora of tubular, cup-like or

massive body; sometimes stalked; either rooted by a

tuft of basal spicules or firmly attached by compact

base; generally possessing numerous separate oscula.

Dermal skeleton composed of hexactinic dermalia, the

proximal ray of which is as a rule much longer than

any other in the same spicule; no hypodermal pen-

tactins. Hexasters various.

For a list of the genera referable to the family, see p. 20.
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The family I divide into two subfamilies, viz.:

1. Euplectellinœ. Euplectellidse rooted in the substratum by

a tuft of basal spicules.

2. Corbitelllnce. Euplectellidse firmly attached to the sub-

stratum by a compact base.

To the latter belongs

PLACOSOMA Nov. Gen.

With one species.

Placosonia jfff^'ndicffjmiff h- g-, n. sp.

—

Corbitellinœ with

laterally compressed, massively developed, soft body and moderately

long, firm stalk. On top, a comparatively small primary osculum

leading into the shallow gastral cavity. One side (the front) of

the body is covered with a regularly quadrate-meshed, dermal

latticework which is supported on another latticework composed of

hypodermal fibrous bundles ; the other side (the back) presents

a more dense-looking surface in which open a large number of

secondary oscula leading into the excurrent canal-system. Paren-

chymalia, principally diactins and occasionally hexactins. In

certain positions on the front the dermalia may have tho proximal

ray so reduced in length as to be not longer than the short

distal ray. Gastralia, hexactins, Hexasters in three varieties :

the hexactinose discohexaster (30-60/^ dia.), smallest and most

numerous; the spherical discohexaster (lGO-240/^ dia.), large

and extremely beautiful, confined to the back side of the sponge;

and the hexactinose codonhexaster (110-17(3« dia.) found under

the gastral layer. Floricome and graphiocome, not present.
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LEUCOPSACID^: Ij. n. fam.

Lyssacine Hexasteropliora of tllick-^Yalled, cup-like

or ovoid body; sometimes stalked; firmly attached by

base (? or rooted by basal spicules). Dermal skeleton

composed as a rule of moderately large pentactins

with the unpaired ray directed proximad ; hypo-

dermalia not distinguishable. Hexasters represented

mainly by discohexasters (no oxyhexaster).

A key to the genera and species of this new family is

found on p. 33.

LEUCOPSACUS Ij.

Ijcucopsacids with small, ovoid or spindle-like body, which

may be stalked. Parenchymalia chiefly hexactins ; diactinic

parenchymalia present, but \)]i\j a subordinate part. Gastralia

represented by hexactins similar to those of the parenchyma.

Discohexasters in part hexactinose and in part hexasterous.

Leucopsacus oyfhodocus Ij.

—

Leucopsacus with the inferior

end of body narrowed into a stalk. Parenchymal hexactins

regular and straight-rayed ; forming an approximately regularly

quadrate-meshed framework. Besides hexactinose discohexasters

(110-168/^ axial length), there occur smaller hexasterous forms

(60-75 /^ dia.) in which the terminals to each principal form

a distinct bell-shaped tuft.

Len((>iisf(cus scoUodocus Ij.

—

Leucopsacus without a long
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stalk. Parenchymal liexactins with curved rays. The hexastcrous

discohexaster (46-70/^- dia.), present besides the hexactinose form

(100-180 /-« axial length), is spherical in shape. Of inconstant

occurrence is the small and delicate tylfloricome.

CHAUNOPLECTELLA Ij.

Leucopsacids with moderately large, ovoid or vase-like and

thick-walled body, attached by short stalk-like base. Parenchy-

malia chiefly hexactins and diactins. Dermalia either all pent-

actinic or with a variable number of rays, none of which however

are distally outstanding. Gastralia represented by hexactins

similar to those of the parenchyma. Discohexasters always

hexasterous, the lai-ger ones with terminal prongs arranged in a

whorl like anchor-arms ; with or without sigmatocome in addition.

CJiaunojilectella cavernosa Ij.

—

Cliaunopleclella of moderate-

ly large size ; sometimes laterally compressed ; with wide canals

and subdermal sj^ace. In young and small specimens the dermalia

and parenchymal ia are as in Levcopsacus ; but in the larger ones

both consist of irregular spicules with a varying number of rays,

though the dermalia never show a freely outstanding distal ray.

Discohexasters of varying size and appearance ; when fully de-

veloped, they may attain a diameter of 250-100/^, and then

have the terminal whorl of reverted prongs shaped like a bell

expanding towards the rim. Small delicate sigmatocome present

in addition to the above.

Çhaunoplectella sphiifera n. sp.— ÇhaunoplcdiUa of ovQid
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bodv. Dermalia and parenchymalia as in Leucopsacus ; the former

consisting of oxypentactins and the latter, mostly of oxyhexactins.

Some, but not all, dermalia with bent spines along tlie outer side

of paratangentials. Discohexasters of varying size and appearance,

but not larger than 114/^ diameter. Sisimatocome not found.

CAULOPHACID^^ Ij. n. fam.

Lyssacine Hexasterophora of cup-like or mushroom-

like body; always stalked and firmly attached at base;

solitary or forming a small branched colony by bud-

ding. Dermal skeleton composed of a layer of small

hexactinic or pentactinic pinular dermalia and of large

pentactinic hypodermalia. Hexasters represented main-

ly by discohexasters, either alone or in association with

strobiloplumicome.

The family comprises two genera, Caulophacus and Sympagella.

CAULOPHACUS F. E. ScH.

Caulophacids of cup-like or fungiform body ; solitary (al-

ways ?). Parenchymalia chiafly diactins but including also large

regular hexactins. Dermalia, hexactinic pinnies ; on the stalk

these may be replaced by pentactinic forms. Gastralia, either

hexactinic or pentactinic pinnies. Discohexaster present in vary-

ing forms. Without strobiloplumicome.

A key to all the species, at present known, of this genus is

given on p. 86,
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Caulophacus Jotifolium n. sp.— Caulopltacys with inverted-

conical body, continued below into a long stalk. Dermalia and

gastralia, hexactinie ; the former with a spindle-shaped, and the

latter with a slender, elongate, pinular ray. On the lower part

of the stalk the dermalia lose the proximal ray, while the distal

ray assumes a club-like or balloon-like shape. Spherical disco-

hexasters (60-115/^- dia.) with thick, ])arbed terminals ; sometimes

hemihexactinose or hexactinose ; they lead by gradual transition

into much thinner-rayed, onychaster-like forms. Without lopho-

discohexaster.

SYMPAGELLA O. ScHM.

Caulophacids of cup-like body, showing tendency to form small

colony by budding. Parenchymalia as in Caulophacus. Dermalia,

either hexactinie or pentactinic pinnies. Gastralia, hexactinie

pinnies. Besides discohexasters, strobiloplumicome always present.

For a key to species referred to this genus, see p. 97.

Sympagella anomala n. sp.

—

Sympagella with irregularly-

shaped body, composed of a small number of incompletely divided

persons in each of which an osculum opens at the upper end
;

stalk multiple, or branched and anastomosing. Both dermalia

and gastralia, hexactinie ; similarly developed, though the former

is much stouter
;
pinular ray, spindle-like. Discohexaster, mainly

an onychaster-like form (up too 100,« dia.) in which the ter-

minals are finely attenuated towards the end and bear at the

point 2-6, short and exceedingly fine branchlets in forwardly

and outwardly directed (not retroverted) arrangement. Strobilo-

plumiçonie of the usual shape and structure.
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ROSSELLID.^.

Lyssacine liexasterophora of cup-like or sacciform

body ; sometimes stalked ; generally firmly attached at

base and exceptionally rooted by tufts of basal spicules.

A few secondarily formed oscula may occur besides the

main terminal osculum. Dermal skeleton composed of

small dermalia with a variable number of rays and of

large hypodermalia . The latter are generally pent-

actins which often show a tendency to protrude out-

wards in such a way that the paratangentials form a

veil-like coverin o- over the dermal surface. The der-

malia, when hexactinic, have the distal ray not pinular

but much like the rest in appearance. The hexasters

are various but mainly oxyhexasters and discohexasters,

these generally occuring together; but sometimes one

kind occurs to the exclusion of the other. Oxyhexas-

ters are often hemihexactinose and hexactinose. Disc-

ohexasters frequently modified into discoctasters.

Though this family has not formed a subject for treatment

in the present Contribution, the diagnosis is here given for the sake

of comparison with those of other lyssacine hexasterophorous

families.
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Postscript I.

At a time when tlie priiUiiig of this memoir was iiearlv

finished I received A. Schrammen's paper "Zur Systematik der

Kieselspoiigien " (Mitth. Roemer-Museum. No. ID. Hildesheim

1903). This contains an emendation of the Hexactiiiellidan

system advanced by the same writer in "02 and to wliich I have

had occasion to refer critically in the foot-note on pp. 23-25 of

this Contribution. It is satisfactory to observe that Schrammen's

new^ system shows a great approach to that which I have in my
mind and of which I have made a brief exposition in the foot-

note just mentioned, though it still differs from mine in an

important point, as will presently l)e pointed out.

Schrammen accepts F. E. Schulze's Amphidiscophora and

Hexasterophora as the two suborders of the order Hexactinellida,

while the little known pakeozoic forms formerly put together by

him under a distinct suborder, the Stauractinophora, are placed

in an appendix under the families incertœ scdis. This is, I

think, quite in accordance with the present stage of our knowledge

about the sponges in question. The Hexasterophora are divided

by him into two tribes, the Hexactinosa and the Lychniscosa
;

the former defined as " Hexasterophora, deren Stützgerüst aus

Hexactinen besteht " and the latter as *' Hexasterophora, deren

Stützgerüst aus Lychnisken besteht." It is decidedly an advance

that the lychniscophorous forms (the Lychniscosa) are brought

under the Hexasterophora, whicli they certainly are. The tribe

Hexactinosa Schr. is made to comprise three subtribes, the

Uncinataria, the Inermia and the Euplectellaria. Of these, the
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first t 111 the last exactly correspond in scope, each to each, to

two of the three Hexastero}fhora tribes in my system which I

have provisionally designated witli the fiist three letters of the

alphabet (p. 25, /. c), namely, to the tribes C and A respectively.

On the other hand, Schrammen's luermia differs from the tribe

B of my system in that all the lychniscophorous forms (which,

as above mentioned, are made by him into the Lychniscosa) are

excluded from it ; whereas I place them under the tribe B,

together with, but as representing a family or families distinct

from, the Dactylocalycidae {Dactylocalyx, Jfyliusia, etc.). This

is the point in which I stand in disagreement with Schuammen,

—a disagreement which I am strongly inclined to regard as due

to an over-estimation, on his part, of the lychnisc as a systematic

character.

The diagnoses of the Hexactinosa and the I^ychniscosa, as

given by Schrammen and cited above, appear to me as wholly

inadequate to characterize the grou])S. The Hexactinosa is stated

to have the supporting framework composed of Jiexactlns. This

may be said to hold good for the dictyonine forms of that grou])

but not for all : a mere reference to the parenchymalia in the

Euplectellaria is sufficient. Be that as it may, the lychnisc,

which should characterize the Lychniscosa as opposed to the

Hexactinosa, is, fundamentally, likewise a hexactin or a part of

a hexactin ; it is clearly a secondary structure or complication

which has for its basis hexactins, such as compose an ordinary

dictyonal skeleton (see Marspiall u. Mayer, Mittli. kgl. Zool.

Mus. Dresden, 1877, p. 267 ; F. E. Schulze, Hexactinelliden

des Kothen Meeres, 1900). Therefore, the supporting framework

of the Lychniscosa is, in my way of thinking, as really composed

of hexactins as that of certain Hexactinosa. The Ivchnisc as a
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systematic character can only be utilized to characterize a group

standing subsidiary to another and more comprehensive grouj) in

which the supporting skeletal framework consists of hexactins,

—

of dictyonally fused hexactins, I may add. Thus, the Hexactinosa

and the Lychniscosa, as defined and placed in the system by

Schrammen, seem to lose all ground for existence and may be

entirely dispensed with.

On the other hand, if it be justifiable, as I believe it is, to

consider Aulocystls as the living representative of all the lychnisco-

phorous Hexactinellids that have existed, there can be no tangible

reason for not receiving these into (he group Inermia. F. E.

Schulze (Chall. Rep.) placed Aulocystis in the same inermate

family (Mœandrospongidœ) with Dactylocalyx, Mylmsia etc., and

there was a time when it even passed under the name of Myliusia.

While I do not follow F. E. Schulze's opinion as to the familv

to which Aulocystis should belong, I can not but agree with him

in regarding it as one of the Inermia. Granted this point, the

three subtribes Schrammen 's may be called the tribes—exactly

the same as those in my system—into which the suborder Hexas-

terophora may be directly divided.

It may here be noted that the division I have adopted of

the Hexactinellida into the suborders, tribes and subtribes is in

complete agreement with F. E. Schulze's idea of the Hexacti-

ricUid phylogeny as ably enunciated by him in the end of the

Challenger Eeport. If graphically represented, so flir as it goes

would take essentially the same appearance as the genealogical

tree given by that author /. c. page 495.

Tokyo, April öth, 1903.
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Postscript II.

Following Schramm en's paper above referred to, I have

received, jiu-t in time to add this postscript, F. E. SniUEZE's

latest Hexactinellid work in which Caulophacus ardlcm (A.

Hansen) and Calycosoma gracile F. Fl Sch. nov. spec, are des-

cribed in detail (Abb. kgl. preuss. Akad. Wiss. 1903).

With Caulophacus arclicus, which comes from a depth of

1977 m. in the Northeast Atlantic, a sixth species is added to

the five I have enumerated in this Contribution. As pointed out

by F. E. Schulze, it shows in the spiculation an extensive

agreement with, and therefore seems to be most closely related

to, C. latus of the South Indiau Ocean. So far as can be made

out with certainty from the descriptions and figures relating to

both, the following seem to be the most important features that

characterize C. arclicus as distinct from 0. latus : 1. The j^inular

ray of the dermalia is narrower and i)ointed at the apex, being

thus spindle-like instead of ovoid.'" 2. The slender pinular ray

of the gastralia is shorter by one-half or more, measuring 250-

500/^ in lenoth as ao-ainst 1mm. or more of G. latus. 3. The

occasional presence of hemihexactinose pachydiscohexasters in

addition to hexactinose forms.f 4. The tufts of terminals to

* In the Cliall. Report (p. 125) the dermal pinular ray in C. InHis is stated lo be

usually 50 ij. long; but this scarcely accords with the size of its figure ns given /. c PI.

XXIV., fig. 10, magnified 100 times. One is led to suspect a typographical error or errors

in this connection ; but if it be that the scale of magnification^appended is correct, tlie

dermalia of C. Ia!us mu.st be said to have the pinular ray strikingly larger than that of

the same spicule in 'C. arclicus,—a fact which might conveniently be made use of as one

of the dißerential points between the two species.

t F. E. Schulze (/. c. p. 8-11) disapproves of applying the term hexaster to the quasi-

hexactiu called by me tlie liexactinose hexaster. Grounds for my persisting to use tliis appella-

tion antl tlie advantage to be derived therefrom, will be dealt with in another jiublication.
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lophodiscohexasters are considerably broader, they being of a

narrowly conical sliape in C. latus. The last point is considered

by F. E. Schulze to constitnte the chief difference between the

two species. I have gone into the comparison somewhat more

critically than F. E. Schulze did, simjily in order to contrast

them, as far as possible, with respect to the points utilized by

me for distinguishing G. Intus in the key given on p. 86 of this

Contribution. The diagnosis of the genus (p. 85) is in no way

affected by the addition of the sixth species.

As regards Calycosoma gracUe F. E. Sch., I regret, with

(hie deference to the judgment of so high an authority as its

describer, that I can not readily accept the generic denomination

«iven to it. In studvinii; its characters as embodied in the de-

scription, one will at once be struck with the close resemblance

to my Sympagella anomnla in all points of the organization. In

fact, I can scarcely discern in it any noteworthy difference from

S. anomala beyond the facts that parenchymal oxyhexactins (up

to 1.5 mm. axial length) and oxydiactins (3-Ö mm. long and GO-

100 /^ broad) are much more strongly developed and that there

occur oxyhexasters in addition to the onychaster and the strobilo-

plumicome. It is possible that the two forms in question may

in the future be proved to be specifically identical and that the

differences mentioned may be found to be simply matters of

individuality ; but for the present they may on the ground of

those differences be allowed to stand as two very closely related

species. Be this as it may, it seems certain that they can not

possibly belong to different genera. Eithe]- my Sympagella anomala

is to be re-christened as Calycosoma anomalum, or Calycosoma

gracile as Sympagella gracilis ; while a further possibility is

that they may have to be put into a third ^enus, in which çasç
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Äulascus (supposing this to be tenable as a genus distinct from

Sympagella), as being the nearest to both, comes in question,

since the ci'eation of a new genus for their reception is scarcely to

be thought of. The question whether Ca^ycosoma should be

amalgamated with either Aulascus or Sympagella, or with both

together, seems to be uncalled for at present.

I completely concur with F. E. Schi lzc (/, c, p. 20 ; vide

also my Contrib. I., p. ob) in regarding the onychaster and the

oxyhexaster as two hexaster-forms of comparatively trivial differ-

ence. At the s^ime time it will be conceded by all that the

onychaster is to be considered as a discohexaster with the terminal

disc in the most rudimentary state of development, being in fact

represented by a whorl of fine claw-like branches. Now in

Aulascus {A. johnstoni) the hexasters in question are all disc-

ohexasters, in which the terminal whorl of prongs is by no means

strongly developed and many of which indeed present a resemblance

to typical onychasters (F. E. Sen., '97, p. 527). On the other

hand, Calycosoma (as represented by the single species C. validmn)

has the corresponding hexaster represented solely by oxyhexasters
;

it is of no moment that some of these are in the hexactinose

foi'in. Now the new species C gracile shows the same hexaster

partly in the form of oxyhexasters and partly in onychaster-like

forms ; so that it may be said that in this respect it stands

midway between Aulascus and Chlycosoma. It merges into the

former through the onychaster-like hexaster and into the latter

through the oxyhexaster. Eecourse must then be taken to some

other differential indications than the hexaster in order to decide

to which of the two genera the new species is more closely allied.

So for as tlie spiculation goes, a point that can be utilized as

such an index seems to be found in the dermalia and the gastralig.
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These agree almost completely with those of A. johnsloni in

general appearance but especially in the character of the pinular

ray ; whereas, they, as compared with the same of C. vaUdum,

present (to use F. E. Schulze's words) "eine auffällige Differenz"

in the development of the lateral spines. It is clear what this

points to. Perhaps another not unimportant difference in the

spiculation is the presence in C. validinn of prostal needles in

tufts, which are totally wanting in the new species as well as in

A. johnsloni. Further taking into our consideration the occurrence

in the new sj^ecies of bud-like prominences on the wall which

may lead to the formation of such incompletely individualized

persons as are known in Atilascus, and of a distinct, branched

stalk known to be common in the nearest allies of that genus,

I can but think the evidence is decidedly in favor of considerinoj

the new species to be nearer to A. johnstoni than to Calycosonia

validimi. If the two genera are to be kept separate, it should

rather be placed under Aulascus. But since I hold this genus

as unitable with Sympagella (p. 96), I should accept F. E.

Schulze's new species into my system under the name of

Sympagella gracilis (F. E. Sch.).

With this change, the diagnosis of the genus Sympagella as

given by me in this Contribution (pp. 96, 113) requires alteration

only in so ftir as the oxyhexaster should not now be excluded

from among the hexasters of the genus. The passage concerning

these should be made to read " Besides discohcxasters, ivhich are

sometimes accompanied ivith oxyhexasiers, plumicomcs are always

vresent.^^ The family diagnosis given on pp. 84 and 112 may

remain as it is.

There is no denying the fact that Sympagella. gracilis brings

the Caulophacids {Caidophaciis and Sympagella), whether as a
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distinct family as I have made them or as a group taken over

into the RossellidcT, into direct touch with the I^annginellinge,

the contact point on tlie part of this Kossellid subfamily being-

found in Calycosoma validum. And whether or not this genus

and species should be joined to the rank of the Caulophacids,

now appears to be largely a matter of individual opinion.

Tokyo, April loth, 1903.
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I. IJIMA.

STUDIES ON THE HEXACTINELLIDA. CONTRIBUTION HI.

PLATE I.

Placosoma paradictjum, y. g.; x. sp.



Plate I.

riacûsotna paradictijuin Ij. Pp. '2-19.

Fig. ]. The type-specimen, seen from the iVont side. (Sei. Cull. Mus.

Sp. No. .506).

Fig. 2. Same, seen from the Lack side.

Both ligures reduced to a size slightly smaller than half

natural size.
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I. IJIWA.

STUDIES ON THE HEXACTINELLIDA. CONFRIBUTION III.

PLATE IL

Placosoma paradictyum, x. g.; x. sp.



Plate II.

Placosoma 'paradictynm Ij. Pp. 2-19.

Fig. 1, A dermalia fiMm the frontal lattice, with greatly elongated proximal

ray. 1.50 x .

Fig. 2. A dermalia from the frontal lattice, with short proximal ray.

Lateral view. 1.50 x .

Fig. 3. A gastralia from the gastral cavity inside the primary or main
osciilum. 1,50 X .

Fig. 4. A raediiim-sized hexactinose discohexaster from a hypodermal beam
of the frontal lattice. 300 x .

Figp. .5, G. Hemihexactinose discohexast( rs of occasional occurrence. From
the back side of the sponge. 300 x .

Fig. 7. A large hexactinose discohexaster, from the same side. 300 x

.

Fig, 8. A hexactinose codonliexaster from the main gastral surface. 300 x .

Fig. 9. A normally developed discohexaster, occasionally fourni together

with the large spherical form of fig. 11. From the back side.

300 x

.

Fig. 10. Another occasional form of discohexaster (codonhexaster) from the

same side. 300 x .

Fig. 11. A large, spherical discohexaster from the same side. 300 x.
Fig. 12. A portion of the same, showing the central parts. 300 x.

Fig. 13. A small portion of the frontal latti(H\ Above, the dermal lat-

ticework. Below, the hypodermal beam. .50 x .

Fig. 14. Dermal surface of the back. 50 x .

Fig. 1.5. A small portion of septum from the choanosome. ;50 x .

Fig. 16. Surface of the main gastral cavitv. 50 x.
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Placosoma paradictyum Ij. LITH & IMP. THE TOKIO PRIMTING Ki





I. IJIIIA.

STUDIES ON THE HEXACTINELLIDA. CONTRIBUTION III.

PLATE III.

Leucopsacus ortliodocus Ij.

Leiicopsacus scoliodociis Ij.

This plate also contains fignres (1-13) taken from two small specimens of Staumcahjplus

sp., not specifically determinal)le with certainty on acconnt of their yonnsj state. Both are

from the Sagami Sea. References to these figures will be made in a future Contribution

relating to the Rossellidfe.

Figs. 1-6. Young Staurocalyptus sp. (Sei. Coll. Mas. Sp. No. 437).

Fig. 1. Spicules of dermal suvfiice, seen from outside. 100 x .

Fig. 2. S[)ictiles of gastral surface, seen from inside. 100 x

.

Figs. 3, 4. Common oxyhexasters, 300 x .

Fig. b. Microdiscohexaster. 300 x

.

Fig. G. Portion of a discoctaster. 300 x

.

Figs. 7-13. Young Staurocalyptus sp.

Fig. 7. Surface-view of dermal layer. 30 x

.

Fig. 8. Combination figure of spiculation of the wall. 30 x .

Fig, 9. Entire specimen. 2 x .

Fig. 10, 11. Deformed discoctasters. .300 x.

Fig. 12, 13. Oxyhexasters. 300 x .



Figp. 14-26. Leiœopsacns ortJiotïocus Ii. Pp. .34-46.

Fig. 14. One of the type specimens (Sei. Coll. Mos. öp. No. 230). Nat. size.

Fig. 15. Longitudinal section of wall stained
;

above, the oscular edge.

(Sei. Coll. Mus. Sp. No. 438). 3 x.

Fig. 16. Hexactinose discohexaster of an average size. 300 x. From Sp.

No. 230.

Fig. 17. Hexasteroiis discohexiister, from the same specimen. 300 x .

Fig. 18-20. Same, from Sp. No. 438, Fig. 20 represents an occasional

form. 300 x .

Fig. 21. Egg-like cell of doubtful origin and nature, found in S[).No.230. 300 x .

Fig. 22. A moderately large-sized arcluxjocyte-congeries, drawn from a

section. The spherules represent nuclei. 300 x .

Fig. 23, Larva in an early development stage, yet without spicules. Seen

in optical section. 300 x .

Fig. 24, Older larva of alwut 70// diameter; in o[ttical section, but all

the si)icules in a hemisphere, seen by dil'i'erent foci of the mi-

croscope, arc drawn in. Histologic il elements in th.e central ])art a

little too distinctly shown. 300 x ,

Fig. 2.5. Oldest larva observed
;

all the spicules of the upper hemisphere

drawn in. 300 .<

.

Fig. 26. Combination of sections to show spiculation of wall. Above, the

dermal
;

below, the gastral, surface. About .50 x .

Figs. 27-37. Leiccopsacws scoliodocus Ij. Pp. 46-.52.

Fig. 27. Type specimens. The largest in the middle is Sei. Coll. Mus, Sp.

No. 233 ; the two others are from Sp. No. 23.5. Nat. size.

Fig. 28. Stained longitudinal section of an entire s[)ecimen. Basidictyonal

mass at base. 3 x .

Fig, 29, Hexactinose discohe.Kaster, 300 x ,

Fig. 30. Portion of same, showing the extent of axial threads in the

central node.

Fig. 31. Delicate tylflorioome of inconstant occurrence, from Sp.No.434. 300 x .

Fig. 32. Spherical discohexaster, from Sp. No. 233. 300 x .

Fig. 33. Portion of same, showing the short principal.

Fig. 34. Small form of spherical discohexaster, from Sp. No, 235. 300 x .

Fig. 35. Unusually large discohexaster, occassionally met with. From Sp,

No, 233. ,300 X.

Fig. 36 Ptare form of discohexaster. From Sp. No. 235. 300 x

.

Fig. 37. danbination of sections to show spiculation of wall. Above, the

dermal
;
below, the gastral surface. About .50 x .
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1, IJIMA.

STUDIES ON THE HEXACTINELLIDA. CONTRIBUTION III.

PLATE IV.

Chaunoplectella cavernosa I-:



Plate IV.

ClLCLunoplectella cavernosa Ij. Pp. 53-71.

Fig. ]. Portion of tlie wall of a large individual ^ nat. sizr. AU the

figures in tliis plate taken from this specialen (Soi. Coll. Mus. Sp.

No. 443).

Fig. 2. öigmatocoine. 300 x . Same as fig. 11 of the following Plate.

Fig. 3. Two terminals from the same. About 1000 x.

Fig. 4. Section of the wall. About nat. size. Above, the dermal surface.

Arrows show the direction of water current.

Fig. 5. Portions of spicules in the periphery, a, I), pentactinic and tniiactinic

dermalia. c, d, two unequally rayed parenchymalia. About .50 x .

Fig. 6. Parenchymal hexactins of different sizes (a, b, c). About bO x.

Fig. 7. Dermal layer seen from outside, with soft dermal reticulum. .50 x .

Fig. 8. Oxyhexactinic canalaria, witli a sigmatocome (fig. 2) at tiie end

of the freely projecting ray. 100 x . See fig. 12 of the following

Plate.

Fig. 9. Lariie discohexaster with anchorate terminal umbels. 300 x

.
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1. I.IIMA.

STUDIES ON THE HEXACTINELLIDA. CONTRIBUTION III.

PLATE V.

Laniiginella pupa O. Scum.

Cliauiioplectella cavernosa IJ.

Cliaunoplectella spinifera Ij.

The figures (1-7) relating to Luniujindla pupa will be referred to in a future Contribution.



Plate V.

Figs. 1-7. LaniKjinella pupa 0. ^5chm.

Figs. 1-3. Discohexasters from one and the same specimen (8ci. Coll. Mus.

Sp. No. 43G). 300 x.

Figs. 4-6. Same from anotlier specimen (Sp. No. 234). 300 x

.

Fig. 7, Portion of a stroLilo})lumicome. 1000 x . The short central boss

on the terminal-hearing knob at the end of each ])rinci[)al ray

has been omitted through oversight.

Figs. 8-13. CliaimoplecteUa cavernosa Ij. Pp. 53-71.

Figs. 8, 9. Young specimens (Sei. Coll. jMus. Sp. No. 407) of various sizes,

attached to a dead Chonclasma. Nat. size.

Fig. 10. A dried specimen complete (0. C. No. 4389). ^ nat. size.

Fig. 11. Sigmatocome. 1000 x.

Fig. 12. Septal wall in section. Above, tlie incurrent surface
;

belijw, the

cxcurrent surface. Above 25 x .

Fig. 13. Basidictyonal framework. 70 x .

Figs. 14-17. Chaunoplcctella spinifera Ij. Pp. 71-77.

Figs. 14-17. Different forms of discohexasters found in the specimen (Sei.

Coll. Mus. Sp. No. 435). 300 x.
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I. I.TIMA.

STUDIES ON THE HEXACTINELLIDA. CONTRIBUTION III.

PLATE VI.

Chaunoplectella spinifera Ij.

Staurocalyptus japonicus Ij.

Staurocalyptus tubulosus IJ.

Tlie figures relating to Stmroea'iipUs j.tpo:itcJ,s an;l tu'mlosu^ to he referred to in a

future Contribution,



Plate VI.

Figs. 1-8. Chcnmoplectella spinifera Ij. Pp. 71-77.

(All figures from Sei. Coll. Mos. Sp. No. 4.59).

Fig. 1. The type-specimen. Natural size.

Fig. 2. Oxypeutactiiiic dernialia with spine-bearing paratangential rays.

100 X.

Fig. .3. Si)herical form of discohexaster from the peri[)hery of wall. 300 x .

Fig. 4. Larger spherical form of discohexaster from deep parts. 300 x .

Fig. 5. Discohexaster with terminals in six separate tufts. From deep

parts. 300 x .

Fig. G. Discohexaster of similar form ])!it with very slender terminals.

From deep parts. 300 x .

Fig. 7. Largest form of discohexaster. From deep parts. 300 x .

Fig. 8. Combination-figure to show the arrangement of skeletal elements

in the [)eriphery of the wall. Above, the dermal layer. 25 x .

Figs. 9, 10. Staurocalijptus japonic us Ij.

Fig. 9. Sei. Coll. Mus. Sp. No. 403, seen from oscular end. Natural size.

Fig. 10. Same specimen in lateral view. Natural size.

Figs. 11-17. Staurocalijptus tubulosus Ij.

(All figures from Sei. Coll. Mus. Sp. No. 241).

Fig. 1!. The type specimen. Natural size.

Fig. 12. Dermal layer seen from outside. Several dcrmalia and two hypo-

dermal pentactins. 100 x .

Fig. 13. Portion of a jiaratangential ray of the prostal or hypodermal

pentactin, to show the character of its surfice. 303 x .

Figs. 14, 1.5. Stauractin;c and psntactinic dermalia. 300 x.

Fig. IG. Discoctaster from dermal side. 303 x .

Fig. 17. Oxyhexaster. 300 x .
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PLATE VII.

Caulophacus lotifolium Ij.



Plate VIL

Caulophacus lotifolium Ij. Pp. 87-96.

Fig. 1. The tyj->e specimen, now preserved in the " Kgl. Naturalien

Kabinet" in Stuttgart. About i natural size.

Fig. 2. Gastral hexactinic pinule of average size. 300 x

.

Fig. 3. Dermal hexactinic pinule of average size. 300 x

.

Figs. 4, 5. Normally developed, thick-rayed discohexasters from subdermal

or subgastral region. 300 x .

Fio-. G. Hemihexactinose form of same. 300 x .

Figs. 7, 8. Hexactinose form of same ; from deep parts. 300 x

.

Figs. 9-11. Pentactinic dermalia from the lower part of stalk. 300 x

.

Figs. 12-16. Slender-rayed discohexasters, which pass over by gradations

into the forms of figs. 4-8. Figs. 14-16, onychaster-like. From

peripheral region of the sponge. 300 x

.

Fig. 17. Central part of a hexactinose discohexaster, showing the extent

of the axial cross. Observed in glycerine. 1000 x

.

Fig. 18. Part of a section through the sponge, with soft parts preserved.

Above, dermal layer (ectosome). sd. s. subdermal space. Below,

periphery of choaoosome. ex. c, excurrent canal 50 x

.

Fig. 19. Dermal skeleton, seen surftice on. Beneath the dermal latticework,

the hypodermal lattice with larger meshes. 50 x

.

Fig. 20. Surface of the stalk in oblique view. Above, the crowded layer

of balloon-shaped pentactinic dermalia. 50 x .

Fig. 21. Part of a section, adjoining the gastral surface. Below, gastral

layer. 50 x

.



Ijima, Hexaetinellida, Contrih . III. Jour. Sei. Colt. Vol. XVIII. Art. 1, PI. VII.

.? 3.

Caulophacus lotifolium Ij.
flviied ly KoMu-Kmla Tok/o Jif-





I. IJIMA.

STUDIES ON THE HEXACTINELLIDA. CONTRIBUTION HI.

PLATK VIIL

Sympagella anomala Ij.



Plate VIII.

SympagcUa anomaJa Ij.

Fio'. 1. A niimLer of small and young specimens attached on an old dead

stalk of the same species. J nat. size. (Sei. Coll. Mns. Sp.

No. 455).

Fio-. 2. A medimn-sized specimen, attached to a \^\ece oï dead Chonelasm a.

I nat. size. (Sei. Coll. Mus. Sp. No. 367).

Fig. 3. A large specimen, with a part of the wall removed to show the

gastral surface. | nat. size. (Sei. Coll. Mus. Sp. No. 355).

Figs. 4, 5. Dermalia from different specimens. 300 x .

Fig. 6. Modified dermalia from the lower part of stalk. 300 x .

Figs, 7, 8. Gastralia from different specimens. 300 x .

Fig. 9. Canalaria from excurrent canal. 300 x .

Fig. 10. Strobiloplumicome. 300 x .

Fig. 11. Part of a strobiloplumicome, partially constructed to show the

structure. 1000 x

.

Figs. 12-14. Onychaster-like hexasters. 300 x

.

Fio". 15. Outer end of a terminal from an onychaster-like hexaster. 1000 x .

Fig. 16. Peculiar discohexaster, with branched terminals,—an inconstantly

occurring form. 300 x . (From Sei. Coll. Mus. Sp. No. 473).

Figs. 17-19. Discohexasters from stalk. 300 x .

Fio-. 20. Dermal skeleton (dermalia and hypodermalia), seen surface on.

About 40 X.

Fig. 21. Gastral skeleton (gastralia and underlying parenchymalia), seen sur-

face on. About 40 x .

FIl'. 22. Peripheral part of a section through the sponge-wall. Above, the

dermal layer ; below, the periphery of choanosome. About 40 x .

Fi'^ 23. Part of a section through the wall. Below, the gastral layer.

About 40 X .
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