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The Rossellidfe I define as follows :

Lyssaeine Hexasteropliora of cup-like or sacciform

body; sometimes stalked; generally firmly attached

at base and exceptionally rooted by basal processes or

by tufts of basal spicules. Besides the main terminal

osculum, a few secondarily formed oscula may occur.

Ectosomal skeleton composed of small rough dermalia

with a variable number of rays and of large liypo-

dermalia. The latter are generally pentactins which

often show a tendency to protrude outwards in such a

way that the paratangentials form a veil-like covering-

over the dermal surface. The dermalia, when hexactinic,

have the distal ray not pinular but much like the rest

in appearance. The gastralia are generally rough
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liexactins; without pentactins as hypogastralia. The

hexasters are variouR but mainly oxyhexasters and dis-

cohexasters, tliese sjenerally occuring together; but

sometimes one kind occurs to the exclusion of the other.

Oxyhexasters are often hemihexactinose and hexactinose.

Diseohexasters may be modified into discoctasters.

In the alwve, I have slisrhtlv modified the dia2:nosis of the

same family as given in my Contrib, III., p. 114.

In '97 F. E. Schulze distinguished three subfamilies under

the Rossellida?, viz., the Eossellinte, the Lanuginellinœ and the

Acanthascinœ. To these I added in 'g8 a fourth under the

name Leucopsacinae ; but since I have later (Contrib. III.) given

to this group the status of a distinct family, there remain F. E.

Schulze's three suliflimilies al)ove-meiitioned to make up the

Rossellid^e. As was pointed out by that writer, they may be

distinguished from one another by the absence or j^i'esence of

strobiloplumicomes or of discoctasters, thus :

".—Without discoctiister.

rt'.—With strobilophimirome... A, Lanuginellinœ.

h'.—Without jstrobilophimieoine B. RusmlUnœ.

h. — Witli (liseootastor ; no stroliilophimioomo C. Aeanthascinœ.

A. LANUGINELLIN.^.

Pentactinic hypodermalia always present. Gast-

ralia, hexactins. Parenchymalia consist of diactins

and of large or medium-sized hexactins. Strobilo-

plumieome always present among the hexasters, which
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for the rest consist of either discohexasters or oxy-

hexasters, or of both; without the discoctaster.

Uijf'erentuil Ketf to tltc Knotrn (Jcuerri und Species.

"•— Finiily attaclied at base to solid substratum.

a\—Without tufts of prostal diactins. Dernniliu stauiactinic. Only diiL(jhexasltrs present

besides strobiloplumicomes

1. LanugiiieUa pupa O. >Schm. (N. Atlantic; Polynesia; Sagami 8ea).

b\—Willi tufts of jjicistal diactins. Dermalia pentactinic and hexactinic. Only oxy-

hexasters present besides strobiloplumicomes

2. Ccili/cosiima validuni F. E. ScH.* (SE. of Mass.).

''.—Rooted in loose bottom by tufts of pentactinic anchor-needles.

e'.—Both oxyhexasters and discohexasters present besides plumicomes. Shaft of anchor-

needles barbed in the distal part. Body-surface veiled

'.'>. MeUomjmpha velala(W. Thoms.). (Strait of Giltraltar).

(iK—Only oxyhexasters present besides plumicomes. Shaft of anchor-needles smooth.

Body-surface not veiled, but witli tufis of long prostal needles Lophocalyx.

a'.—Body cup-like. Üermalia stauractinic. Oxyhexasters normal, with terminals

sliorter than principals

4. Lophocdlyx philippinensis (J. E. Gray). (Philippines; Polynesia).

6'.—Body irregularly shaped. Dermalia, convex stauractins and pentactins ; the

latter having the unpaired ray directed distad. Oxyhexasters normal, heaii-

hexactinose and hexactinose; terminals about as long as principals

5. Jjophomhjx i>pinosa F. E. Sen. (W. of Andaman Is.).

Of the above-iueiitioned four genera and five species referable

to the subfamily, Lanuginella pupa is the only form that has as

yet been discovered in the Japanese seas. A description of it

after niv own studies follows.

LANUGINELLA PUPA (J. ?Schm.

Contrib. III., PI. V., figs. 1—7
; and this Contrib., PL I.

(). Schmidt, 70, p. 13 ; PI. XL, iigs. 1,3.—S. Kent,

•70, p. 247 ; PI. LXV., figs. 1-6.—F. E. Schulze, '86,

" For the grounds of placing here this genus and species, originally described b}' F
E. ScH. ('99^ :'^ ^"1 Asconematid, see my Contrib. III., pp. T.l-So.
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p. 47.—F. E. Schulze, '87 (!)=•=, p. 180; PI. LUI.,

%s. 3-Ö.—F. E. Schulze., '97 ( ! ), p. ö48.—E. Topsent,

'95, p. 213.—I. Ijima, '98, p. 44.

The species has long been known from St. Jago, one of the

Cape Verde Islands (O. Schm.), from the coasts of Spain and

Portugal (S. Kent,) from the Strait of Gibraltar (924 m.; Tops.)

and from oft* Little Ki Island (236 m.; " Chall."). It occurs also

in the Sas-ami Sea, so that it seems to be a verv widely dis-

tributed species.

In the Sagami Sea, in all nearly a score or more specimens

have thus far been obtained at Döketsba, Mochiyama, Inside and

Outside Okinose and at a. spot off' the east coast of Vries Island.

The depths from which they were obtained were 183-572 m.

(100—313 fms.). The species is known to occur there along with

Eaplectella inarshalli, Leucopsacxs oHhodocus, L. scoliodocus, Slauro-

calyptus pleorhaphides, Grotcroinorplia mojeri, Hyalonema affine,

Semperella domata, Farrea. sp., Ilexacluiella lorica, etc.

Tlie species is always lirmly attached at base tu the sub-

stratum. I have seen it growing on pebbles and shells as well

as on dead remains uf a coral, of a Bryozoa, of a Lithistid, of a

Farrea and very fieipiently on Hexact'inella loriea.

In the Challenger Eeport (p. 131), F. E. Schulze mentioned

tliat the sponge might sometimes be rooted in a soft bottom

by means of long anchors ; this mention, so far as it goes, was

probably founded upon observations, not on the present species,

but on young Lophoealyx ph'dippinemis, specimens of wliich, as

we are told by him, were contained in the same bottle together

* In the list of literature given for each specie-^ treated of in tliis Contribution, tlie

principal or the more important work or works are indicated by an exclamation mark in

piarentlicsis.
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with the Lanuginella pupa examined by him. In fact, a case

of one and the same Hexactinellid species being firmly fixed when

growing on hard substratum but producing a root-tuft when living

on a soft bottom has never as yet been shown to exist.

The general shape of the sponge is ovoid or sjiherical, usually

contracted below into a short stalk-like base. The bodv in laroer

specimens is often laterally compressed to a perceptible degree.

Its small size led Carter {'73 c/, p. 283 ; '73 b, p. 359) to

suspect that the species was based on young specimens of a larger

sponge. It seems the species never attains a large size,—a size

larger than, say, a large acorn or a hazelnut. One of the largest

specimens I have measured was ovoid in shape, measuring 19

mm. in height and 11 nun. by 14 mm. in breadth at the broadest

part. It had at the upper end a roundish osculum, o mm. in

diameter. AVall as thick as A2 mm. in the middle of the body.

Another large specimen, likewise ovoid in shape, measured 22 mm.

in length.

The specimen shown in natural size in fig. 1, PI. I., measures

Kj mm. in height and 13 mm. bv 9 mm. in «-reatest breadth.

The osculum, 3 mm. in diameter. Thickness of wall, as much as

4 mm.—The specimens of figs. 2 and 3 measui-e respectively 17

mm. and 10 mm. in height.

The osculum situated at or near the upper pole is always

comparatively small ; it is roundish or oval and has a thin smooth

edge, never supplied with marginal prostals. It leads into a

gastral cavity which is either pit-like or but slightly expanded

internally, on account of the considei-able thickness of the bodv-

wall in the middle.—F. E. Schulze found small young specimens

of 2-3 mm. diameter with the osculum still unopened. That

negative condition may sometimes, but certainly does not ahvavs,
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persist even wlieii the sponge lias attained the size of a pea or

of a bean. This is attested by two specimens of the size in-

dicated, which I have found in my collection. In both the

sponge-wall is simply thinned out, without being broken through,

at the point where one would expect tlie formation of the oscular

aperture. Though I have not examined them on sections, I

believe that the wall there lacks the chamber-layer as represented

i)y F. E. HcHULZE in his fig. 5, PI. LIII. {I. c), and further

that, in the absence of a single large aperture, the discharge of

water from the gastral cavity must have taken place through the

intertrabecular gaps of that part of the wall. All the I'est of

my specimens, including the smallest of G or 7 mm. height, show

an open osculum.

In some specimens I have seen the external surface covered

partly or nearly all over with a veil, formed of small hypodermal

pentactins which had protruded through the dermal layer. Ho,

for instance, in two of the specimens figured on PI. I. All the

smaller specimens are without the veil. Not that all the larger

specimens are provided with it ; on the contrary, the two largest

specimens, respectively 19 mm. and 22 nun. high, seem to show^

J 10 trace of it. Presumably it is formed only under certain

circumstances after the sponge has reached maturity. In forming

it, the hypodermal pentactins stand out isolatedly but usually at

such intervals that their paratangential s are nearly or quite in

touch with one another. Their shafts are exposed over the dermal

surface to a length of 2— 1 mm.

The real derjnal surface is smooth. A\^hen dried it is some-

what shin}', which is however by no means a peculiarity of the

genus or of the species. The reflection of light takes place

principally, if not solely, from the smooth Ijardened surface of
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tho dermal membrano. Seen under the hand-lens, the dehcate

dermal lattice^York contains minute meshes whicli are more or

less regularly rectangular in shape, though in certain individuals

I have found tliem irregularly shaped throughout nearly the entire

extent of the layer. With the larger-meshed hypodermal lattice,

it is quite usual that the intersecting of the thin laths takes place

in an irreo'ular manner ; only seldom are the meshes of a rectan-

gular shape. Generally speaking, the ectosomal skeleton seems to

lie in tolerably close apposition to the choanosomal mass, so that

the subdermal space is but inconspicuously developed. The en-

trances into incurrent canals, indistinctly visible from the outside,

are small ; the larger of them are separated from one another by

a comparatively wide interspace.

Towards the stalk-like base of the sponge the hypodermal

lattice becomes unnoticeable. It is here rejilaced by parenchymal

bundles running in the main longitudinally and with these the

ectosomal layer is apparently in direct contact.

The gastral cavity, instead of being lined with a continuous

gastral or endosomal layer, shows the apertures of excurrent canals

freely open. Many of the apertures are much larger than those

of the incurrent canals in the same specimen. They may measure

2mm. across in fully grown specimens.

Spiculation.-'

Tho parcnchyrnaUa consist of oxyhexactins and oxydiactins.

In both these forms the rays run out to a sharp point and are

either smooth all over or show a roughness near the end.

* I am intiebtcd to I'roiessor F. E. ScnULZK for a slide-preparation of Lanuginella pupa,

—presnma})iy of oiip from tiio Oliallonger enlloetiDii. Tt lins heen useful fir the piir[)o«e of

comparison.
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The oxyliexactins are numerously represented in tlie paren-

chyma and play an important part in the formation of the sup-

porting skeleton. Though somewhat variahle in size, most of them

are of moderately large dimensions. They may l:>e so large as to

present an axial length of nearly 2mm., the thickness of rays

reaching up to 30/^ near the central node. All the six rays are

not always of the same length. As a general rule, the spicules

lie with one of the axes directed radially and are met with in a

layer,—at places in a few ii-regular layers,—in the thickness of

the choanosome.

The oxydiactins likewise occur in considerable numbers. They

are here decidedly more numerous than in Leucopsacus, but not

so numerous as in the 2;eneralitv of Kossellid members in which

diactins form the predominant, if not the only, megascleric ele-

ments of the parenchymalia. In the present species, the spicules

in question are mostly thin and small, not exceeding 22/;! in thick-

ness near the center, which may or may not be externally marked

by an annular swelling. Some are seen to run in company with

the radial rays of parenchymal oxyhexactins or of hypodermal

pentactins ; but the majority seem to j)ursue a in ore or less

paratangential ly directed course, either isolatedly or arranged in

bundles, which are strongest in the stalk-like basal region of the

sponge. Here a diactin may reach a length of 3 or 4mm.

Close to the attachment-surface there occur a number of

stout-rayed and ytrickly-surfaced hexactins of about 100 /'• axial

length, forming a thin layer. The same spicules are occasionally

pentactinic and even stauractinic. There can be no doul)t that we

have here to do with the basidictyonalia. Some of the spicules

are loosely disposed ; others, especially those in direct contact with

the substratum, are joined together by synapticulœ in an irregular
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manner, formin«;' n eontinnons basal plate in wliieli the iiidividnal

spicules ean without diiticulty be recognized in their proper

forms.

The Jiypoderiiial'ta closely resemble the parenchymal oxv-

liexactins in character, except in being always devoid of a distal

ray. The cruciate paratangentials, 1 mm. or over in axial length

and up to 34 !' in thickness near the center, are usually in a

slightl}" convex plane in conformity with the curvature of the body-

surface. They may exhibit a sparing quantity of obsolete micro-

tubercles near the pointed end (PL L, lig. ('») or may be quite

smooth throughout. The unpaired proximal ray, more generally

smooth all over, is straight and ma}' be nearly three times as

long as the paratangential.

As before mentioned, the hypodermalia in certain specimens

are protruded through the dermal layer, their paratangentials thus

forming a veil over the external surface. In one such veiled

specimen,—namely, the one depicted in PL I., fig. 1,—I have

found most of the prostalia to be rough-surfaced on the paratan-

gentials (PL I., fig. 7) as well as on the shaft, but the latter

only for a short distance from the spicular center. This shagreen-

like roughness, which is known to exist also on the same spicules

of several other Rossellids, is due to minute, fine, erect and

closely set processes. On the paratangentials, the processes are

most pronouncedly developed on the outer surface ; laterally they

become obsolete, leaving the inner surface along the middle line

nearly smooth. Xot that all the prostal pentactins are shagreened

in the manner described, for some are quite devoid of this

characteristic. On the other hand, among the hypodermalia, /.

c, the prostalia before protrusion, there occasionally occur such
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as show the same roughness of siirfnco. It then seems that this

shagreen-like character, beginning to arise, whenever it occurs,

while the spicule is yet hypodermally situated, does not constitute

a constant peculiarity of all old hypodermalia. This opinion is

also supported by the fact that the specimen referred to is the

only one in which I have seen the rougli peutactins, while in

all the rest I have failed to find tlie same sjiicules, whether as

prostalia or as hypodermalia, characterized in tlie same way.

The (lermnlia (PI. I., fig. 4) are rough stauractins, exception-

ally and very rarely tauactins ; they are nearly flat or perceptibly

convex on the outer side. The rays taper 1)ut little towards the

end which is rounded. The prickles on the surface are erect

and generally tolerably conspicuous, but are subject to a consider-

able variation in this respect according to individuals, as are

also the spicules in respect of their size. In most specimens the

axial length averaged 220 /'- (the maximum being 280 f) in length

and 7 /^ in breadth near the central node. In one specimen,

however, I found the average axial length to reach up to 330 f-

(the maximum Ix^ing 374 !') ; the rays tapering gradually towards

the conically or obtusely pointed end and being beset with rather

inconspicuous prickles. F. E. Schulze ('97) had given 160-200 />«

as the size of the dermalia.—It is by no means rare to meet,

here and there among the dermalia, with perfectly smooth, small

and unusually thin-rayed oxystauractins, such as are shown in

PL I., fig. "). They are evidently dermalia in an incomplete stage

of development.

The gadrcdia (PI. I., fig. 8) are regularly shaped oxyhexact-

jns, measuring 220—330 /^ in axial length and Ih /" in average
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breadth of rays near the central node The surface is uneven

on account of obsolete niicrotubercies. The freely projecting rav

is in no way differently characterized from all the rest. The

gastralia occur abundantly but do not form a continuous lattice-

work. Oxyhexactins of precisely the same appearance also occur

in scattered distribution along the inner surface of excurrent

canals—especially of the larger excurrent canals—as the canalaria.

(See f]g. 9).

The kexasters consist of the discohexaster and the strobilo-

plumicome.

The discohexaster (PI. I., figs. 11 and 12 ; also Contrib. III.,

PI. v., figs. 1-6) occurs commonly throughout the entire sponge-

wall. It shows considerable variations in both size and appear-

ance in the same as well as in different specimens. In general

it may l)e said to be spherical or approximately spherical, in that

the terminals so diverge peripherally that all the terminal discs

are situated neai-lv equidistant from one another. In general

appearance it most closely resembles certain discohexasters of

Chaunopleclella and of Leucopsacus scoliodocus. Tiie diameter

ranges from 40 /< to \)() r- (according to F. E. Schulz f, 132-100

/'-). In some s])ecimens of the species, however, the largest

discohexaster does not exceed 70 ,"- in diameter. Aside from

certain exceptional cases, each short or very short principal bears

2-4 or .") (most commonly 3) terminals. The number may vary

with (liH'erent principals in one and the same rosette. The ter-

minals ai)pear to l)e rather strong—at any rate not quite thin

except in the ease of the smallest discohexaster ; they are either

of about the same thickness tliroui»;hout the entire leuiith or

thicken slightly towards the outer end. Tlieir surface, when
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seen under ii high magnifying power, is rough on account of

microtubercles (PL I., fig. 12). In some cases, tlie roughness of

the surface is more pronounced than in others, the microtubercles

being then visible as minute reverted prickles or barbs. The

convex terminal disc, when well developed as is generally the

case, exhibits comparativelv strong recurvate marginal jirongs,

Ü-G in number. Occasionally the ]irougs are minute or quite

obsolete ; they may even be ajiparently wanting, in which case

the terminals appear as if ending bhuitly, iu all probability

rejiresenting a developmental stage |)revious to the formation of

the terminal prongs. In rare instance I liave seen small and

delicate oxyhexaster-like forms, which I consider to be likewise

an early stage in the genesis of the discohexaster.

One individual (Mus. No. 436) of the species from ( )utside

Okinose, which I have studied with special tlioroughuess as

regards the spiculation, requires to be here particularly mentioned.

In it I have discovered, though certainly as rare al)normalities,

cases of the discohexastei' in which some— not all— of the termi-

nals are bent outwards and backwards, directly after their origin

from the principal, in a semicii'cle or in a comma-like manner,

apparently with no dcliiiitc rule as to the I'elative orientation of

the [)lane of curvature. They arc not unlike the peculiarly

twisted oxyhexasters figured by F. E. Schulze from Jkithydonis

f<j)uiosiis (C'hall. Ivep., JM. UX., fig. 9) and from llhahdocalyptus

iiioIIU (/. c, I'l. LXIV., figs. 10, 11').—As repi-esentatives of

jioinial discohexasters in the same s[»ecimen I have shown three

in my Contribution III., 1*1. \., figs. 1-:!. Some of the small-

est, such as is shown in /. c. fig. 3, are distinguished l)y the

fact that the numl)er of terminals is somewhat more numei-ous

than usual, there l)eing six or more of them to each principal.
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Such forms are nearly as delicate as the so-called microdiscoliex-

asters of certain other Rossellids, but grade over by transitional

forms into the larger and commonei' vai'ieties, such as are depict-

ed in tigs, 1 and 2 (l. c). They evidently correspond to the

small and inconspicuous rosettes which were mentioned by F. E.

Schulze (Chall. Kep., p. 131) as having been observed Ijy him

in some, but not in all, of his specimens. I am likewise of tin-

opinion that the form in question is an inconstant one, only

exceptionally presented by the smaller discoliexaster of the species.

—Further I have to note that in the same specimen I have met

with a few hexactinose discohexasters which are in no way dis-

tinguishable from the s.inie of Leticopsacus scoliodocus. I believe

they are simply extrinsic, and am confirmed in this opinion by

the fact that the specimen had been ke[)t in a Ijottle together

with the Leucopsacid just mentioned.

The strobllophimlcome (PI. L, tig. !•)
; also Contrib. III., PI.

v.. tig. 7) of the well-known form seems to be constantly present

in all individuals though in varying numbers. So sparse is it in

some that it requires a special search in preparations in order

to find <)]ie. In others it occurs in greater or less jibundancc

not confined to the subgastral region but appearing in the sui)-

(lennal as wt'll, tiiougli frequently more numerously in the former

tlian in the latter. I have met witli tiie rosettes in es])ecial

abundance in a large s[»ecimen of 111 mm. height, in which thev

occurred subdermally and subgastrally as well as in all ]>arts of

the choanosome.

In one specimen of the species, the rosettes in ijuestion

measured in diameter 34-42 // ; in another, 45-50
i'- ; and in still

another 50-7G !'.
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Structurally and in appearance the rosette is quite similar

to the same of Synipagella (Contril). III., ]^. 106). The hemi-

spherical knob, bearing the featlier-duster-like bunch of delicate

terminals, usually shows at the center of the convex outer surface

a small process, into which the axial filament is seen to extend

itself. The process tlien is a direct continiuitioii of the principal and

represents the outer end of the primary ray of a hexactin ; the

terminal-bearing knob and the terminids with it are then to be

considered as secoJidary structures that have developed along the

course of a primary my, not at its outer end. This may l)e held

as an indication that the strobiloplumicome is a hexaster swi _y<?/^cr/>;,

having arisen independently of the ordinary discohexaster and

oxyhexaster in which the terminals a])pear to be ah origine at

the very ends of primary hexactin-rays.

The central process aljove I'eferred to may be mure or less

atrophied and may even disappear altogether. Thus, several

instances in the present species have come under my observation

in which the process was reduced to a mere acuminous })oint,

the entire knob in shape presenting a resendjlance to an acorn.

In some other exce])tional cases I have convinced myself, as I

did also with some of the same rosettes in Syiiipagella anoniala,

that the central process was totally wanting.

Soft Parts.

All that I have observed as regards the soft ])a]-ts of tliis

sj)ecies may be referred to in l)rief.

In iig. *•>, PI. 1., the soft parts are shown as seen in a

section under a low power of the microscope. The shading given

to the chaujl)ers is somewhat artificial. With respect to fig. 10,

which is meant to illustrate the highly inagnified appearance of
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the chamber-wall as well as that of areliseocytes and of trabeculie

arising from the chamber-rim, I must state at once that it is to

a great extent a failure, in part due to the unsuccessful lithograph-

ing and in part to the highly unsatisfactory state of the origi-

nal preparation.'-'

The chambers are shallow and cup-like or long and thimble-

like or tubular. Their diameter, 77-132 r- ; on an average 100 ,"•

Length, up to 440 />«. The longe.^t are found at the blind ends

of excurrent canals, in the periphery of the choanosome ;
they

may sometimes present a lobed or branched appearance. All the

more deeply situated chambers are cup-like. In all my prepara-

tions, the cham])er-wall appears at the best as a faintly stained

reticulum with minute irregular meshes. The nuclei are not

discernible under ordinary powers of the microscope ;
Init by

using an immersion system they can, under favorable circum-

stances, be recognized as ill-defiued spots found at short intervals

and measuring not more than 2 /< across. In staining capacity

they differ scarcely at all from the substance of the reticulum.

Flagella seem to be in no case preserved.

The trabecuhp are developed in moderate, and in some

individuals in very great, abundance, (^n the external sponge-

surface they are frequently spread out in a film-like manner to

form the perforated dermal membrane. The nuclei are minute

but distinct, l)eing well stained as usual. Not seldom have I

seen, hanging on the trabecuL'e, homogeneous fat-like spherules

which stained well with both carmine and hœmatoxylin ; they

were no doubt the product of the thesocytes.

* Many of the plates, now issued in liiis Contribution, were prepared and printed

several years ago in the early period of ray studies anfl therefore contain shortcomintr^ of

which I am more conscions than ever. For them I hcg to ask a lenient judgment.
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The arcliGeocyte? are as usual deeply stained and on the

whole somewhat larger than trabecular nuclei. They do not

exceed ok p. in diameter. Though sometimes found isolated, they

more commonly occur in loose or compact groups varying greatly

in dimensions, always among, and on the outer side of, tlie cham-

hers. Many of the groups arc of a quite conspicuously large size

(PI. T.. fig. 9).

B. ROSSELLINiE.

Pentactinic hypodermalia generally present ; ex-

ceptionally wanting. Gastralia, liexactins; exceptionally

pentactins. Parenchymalia, chiefly diactins and includ-

ing medium-sized or small liexactins, or exclusively

diactins. Hexasters consist as a rule of oxyhexasters

and discohexasters ; the latter often in more than one

variety, but may be totally absent; lacking both stro-

1)1 loplumicome and discoctaster.

The following is a list of all the genera and species which

1 consider to make up the subfamily as it stands at present.

1. Jio>iHfUa aniavvtlca Carter. { — Acantkamm gro^mlaria

Y. E. 8eh.). (S. of Kerguelen Is.; SE. of Prince Edwards

Is.; Possesion Is.; 2-j6-ü49 m.).

2. //. <Jnbîn (F. E. ScH.). (Ö. of Puerto Bueno, 732 m.).

;î. //. }(irorifx<r Tops. (Western Antarctic, 450-569 m.).

4. /.'. iiu<hi Tors. (Western Antarctic, 430 m.).

5. Scf/phidffmi sepfenfrioiiale F. E. 8cH. (N. of Spitz-

bergen, 1000 m.).
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P). S.JotUfLspina (Tj.). [ = Ro><><ella lour/i^phia T.T.). (Sagami

Sea).

7. S. namhfei (Ij.). (= VHrolhda namiyei Ij.). (Sngami Sea).

8. S, sp. (= Rossella sp. F. E. Sch. 'gg). (Messier Channel

in S. Chile, 821 m.).

9. Vlti'ollula fertilis Jj. (Sagami Sea).

10. Sehaiidiunia arcfica F. E. Sch. (N. of Spitzbergen,

1000 m.).

11. Crateromorpha meyert J. E. Gkay. (Philippine Is.,

174 m.; Sagami Sea).

lia. C' meyeri tnherosa Jj. (Sagami Sea).

lib. C- meyeri ruf/osa Jj. ( ,, ,, ).

12. C- paehyaetina Jj. (Tosa Sea, Japan).

13. C, corruf/fifa Ij. (Sagami Sea).

14. C, thlerfeUJevi F. E. Sch. [=0. murrayi F. E. Sch.).

(Little Ki Is., 236-2Ö6 m.).

lô. C\ tumifla F. E. Sch. (Banda Is., 6ô8 m.).

16. Hyalaseus-^ saf/amiensis Ij. (Sagami Sea).

17. H, srniUis Ij. (Oft' coast of Prov. Tötömi, Japan).

18. JJ. gigauteus Ij. (Sagami Sea).

19. Aulochone cylindrica F. E. Sch. {= Crateromorpha

cylindrica (F. E. Sch.)). (Kermadec Is., 1097 m.).

20. Aulochone Ulfum F. E. Sch. (= Crateromorpha lilivm

(F. E. Sch.)). (Meangis Is., NE. of Celebes, 914 m.).

21. Aulochone lankestevl (R. Kiekp.). { = Crateromoiyha

lankesteri R. Kirkp.). (Off SE. coast of Cape Colony,

457-549 m.).

* For including in tlie Rossellinte tlie genera Hyalascus and Ase.onema, placed by F. E.

Schulze ('97) under the A?coneniatidte, see Contrib. III., pp. 81, 82.—For tlie omission, in

tlie list Jiere given, of tlie tliree genera Placoplegmu, Auhculyx and Evrypleçimo, all referred

to the Rossellinse by F. E. Schulze (/. c), see Contrib. III., pp. 29-;{L'.
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22. Aulosaccus schuUei Ij. (Sagarai Sea).

23. A, Ijimai (F. E. Sch.). {= Calycosaccus ijimai F. E.

ScH.). (S. of Alaska, 291 m.).

24. A. mitsukurU It. (Sagami Sea).

25. Asconefua^- sefnfmlense S. Kent. (N. Atlantic, 18o-

1170 m.).

26. Trichasterina horealis F. E. Sch. (N. of Spitzbergen,

1000 m.).

27. Aphorme hovt-ida F. E. Sch. (Off San Diego, Cal.,

849 m.).

28. Bathi/dorHs fimbriatus F. E. Sch. (N. Pacific, 4206

m.).

29. B, stellatus F. E. Sch. (Messier Channel, S. Chile,

256 m.).

30. B, lœvis F. E. Sch. (B. of Bengal, 3652 m.).

31. B. uncifer F. E. Sch. (Galapagos Ts., 717 m.).

32. B. Mpinosus F. E. Sch. (Pinguin Ts., 2926 m.).

33. B. havAilifev F. E. Sch. (S. Mid-Pacific, 4270 m.).

Differential Key to the Genera.

(The numbers in piirenthesis refer to those of the above list).

It.
—

"Witliout pentactinio hypodernialia.

a'.—Body trnmpet-like or with »astral surface everted so as to form a large part of tlie

outer surface; always with long stalk. Discoliexaster in one small variety, or

entirely wanting Avioehone F. E. Sch. (Nos. 19-21).

/>'.—Body saccular or vase-like, witliout stalk. Discoliexaster in two (large and small)

varieties Aiilomccus Ij. (Nos. 22-24).

b.—With pentactinic hypodermalia.

r;>.—Hexaster consists of oxyhexaster only (without discohexasler).

a*.—Paratangentials of hypodermal pentactin, spiny. All oxyhexasters hexactinose.

Aphorme F. E. Scir. (No. 27).

6'.—Paratangentials of hypodermal pentactin, not spiny but smooth and rough at

ends onlv. Oxyliexasters, some or all normal-
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a*.—Trichaster present besides ordiuaiy oxyliexaster with larbed terminals.

Trichasterina F' E. ScH. (No. 26).

i*.
—

"Without trichaster. Oxyhexaster terminals rough or nearly smooth

Bathydorus F. E. ScH. (Nos. 28-oo).

d^.—Hexaster consists of oxyhexaster and discoliexaster.

c'.—Deriualia, pentactins with the unpaired ray distally directed

Asconema S. Kent. (No. 25).

d^.—Dermalia variable; generally without distally directed ray, which, if present,

as it sometimes is, invariably belongs to a hexasterJand not to a pentactin.

c'-\—Body smaller than acorn-size; parenchymalia include a considerable

([uantity of relatively large hexactins VitroUida Is. (No. 0.)

(Z^î.—Body much larger; parenchymalia, diaclins only or may include medium

•

sized or small hexactins.

«*.—Gastralia not hexactins, but pentactins or other forms witlxout free

proximal ray. Sponge M'itli distinct stalk

Craieromorphu F. E. ScH. (Nos. 11-15),

6*.—Gastralia, hexactins. Sponge generally without, but sometimes with

stalk.

a*.—Pentactinic Jiypodermalia i)artly witli spiny and partly witli

smooth paratangentials. Rooted in loose bottom by basal pro-

cesses Schaudinnia F. E. ScH. (No. 10).

i'-— All pentactinic hypodermalia with smooth paratangentials rough

at ends'only. Firmly attached at base.

o^.

—

Discohexaster in one small form of moderately uniform size

Hyalasciis Ij. (Nos. 16-18).

i".

—

Discohexaster in inore tlian one form and diflering in size
;

at any rate, the smallest being of about half tiie diameter

of the largest, or even much smaller.

a'.—Discoliexaster distinguishable into three varieties, of

which the largest has the terminals to each principal

arranged in a narrow or a ) erianth-like tuft. Other

varieties spherical Rossella Cart. (Nos. 1-4).

h'.—Discohexastcrs all spherical, and without the largest

form mentioned under o'

Scyphidium F. E. ScH. (Nos. 5-8).

Further treatment is given, in tliis contribution, to only

those genera and species knoNvn to me from Japanese waters.
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SCYPHIDIUM F. E. Sch.

Saccular or vasiform, tliick-walled, firmly attached

by contracted base; showing a disposition to produce

buds on the wall. Parenchymalia exclusively diactins.

Pentactinic hypodermalia with paratropal or regularly

cruciate, smooth or finely shagreen-like paratangentials,

without spines. Dermalia, stauractins or pentactins,

or both ; rough-surfaced. Clastralia, regular hexactins

with rough rays; forming a continuous layer over ex-

current canalar apertures. Oxyhexaster normal, hemi-

hexactinosc or hexactinose. Discohexaster distinguish-

able into two forms differing in size, but botli being

s})herical in shape. These two forms may grade over

into each other; at all events, the smallest discohexas-

ter is only about half as large as the largest or even

much smaller.

The genus was first instituted by F. E. Schulze ('oo) to

receive the species septenlricmale from the Arctic Ocean. Two

forms occurrino; in the Saffiimi Sea and described bv me before-

in brief under the names of RosseUa longispina ('96) and

Vitrollula namiyei ('98) I now consider to be generically uuitable

with Scyphidiuni septentrionale F. E. Sch. Further, the speci-

men from Messier Channel (Southern Chile), which had been

described by F. E. Schulze ('99, p. 43) as Bossella sp. without

receiving a specific name, likewise seems to be referable to the

same genus and to rejDresent a species especially closely related

to my ticyphidiuDL namiyei.

Under Rossella I put together the species (Nos. 1—1 of the
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list) in which the hexaster consists of oxyhexasters and of disc-

ohexasters in three varieties differing in size and appearance

(macrodiscohexaster, mesodiscohexaster and microdiscohexaster).

Now, Scyphidium in the scope given it by me differs from

that genus chiefly in the fact that the hexaster occurs in

only two varieties, the macrodiscohexaster of Rossella being

wanting here. However there can be no doubt of the especially

close relationship existing between the two genera. As another

very close ally of Scyphidium is certainly to be considered

Vitrollula ferlilis Ij., which however lacks not only the macro-

discohexaster but also the mesodiscohexaster seen in Eossella, the

only discohexaster-form present being apparently the microdisco-

hexaster.

The chief differential characters of the species of Scyphidium

may be seen from the following key.

«.—Dermalia, stauiactins.

a*.—Pentactinic hypodennalia with smooth, regularly cruciate paratangential s. I^arger

discohexaster 80 \j-, and microdiscohexaster 40 ;a in dia. Oxyhexaster, about 100 \>.

in dia. Sponge with stalks; without prostalia

'S'. septentrionale Y. K. ScH. (N. of Spitzbergen).

6'.—Pentactinic hypodermalia with either paratropal or regulary cruciate paratangen-

tials, which are either smooth or shagreen-like. Larger discohexaster 90-1Ö0 |J.,

and microdiscohexaster 24 [i, in dia. Oxyhexaster, 100-122 \i. dia. Sponge witli

contracted base ; with long and conspicuous diaetinic ijrostalia, in addition to

which pentactinic prostalia may occasionally occur

S^ longispina (Ij.). (Sagami Sea).

6.—Dermalia, pentactins and stauractins. Pentactinic hypodermalia with smooth regularly

cruciate paratangentials. Sponge with thick stalk-like base.

c'.-—Larger discohexaster of 100 ij.
dia. leading down to microdiscohexaster of .'!5 {)

dia. Oxyhexaster, 5o-7G \i. \\\ dia. Without prostalia

>S'. namiyei (IJ-). (SHgami Sea)-

t/i.—Larger discohexaster of 100 a dia. leading down to microdiscohexaster of 20 i'-

dia. Oxyhexaster in two varieties; tlie smaller and thinner-rayed, 80-100 [J.
;
and

the larger, 120-150 u. in dia. Synapticular fusion among parenchymalia. Prostal-

ia? S. sp. (Messier Canal in Chile. Vide F. E. ScJi. '99).
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SCYPHIDIUM LONGISPINA (Ij.)

Plate II.

Rossella longispina, Ijima, '96, p. 253.

Two specimens are now before me. The type-specimen,

which is the larger and on which my original description was

based, comes from Yodomi in the Sagami Sea (depth, abont 429

m.). The second specimen, obtained last year, is from Inside

Okinose (about 572 m.). In general appearance l)0tli are not unlike

certain Slaurocalyptus or Rhahdocalyptus with spiny prostal needles.

The type-specimen (PI. II., fig. 1) represents a pear-shaped,

laterally compressed, thick-walled sac narrowed below into a

stalk-like base, where it is torn off. Length, 51 mm.; greatest

breadth, 37 mm. Thickness of wall, in ^^l^ces G mm. The

osculum at the top is oval, 14 mm. by 7.5 mm.; its edge, thin

and simple. The external surface is uneven on account of low

conical elevations, from the aj^ex of which strong diactinic pros-

talia project in an obliquely upward direction, some to a length

of 30 mm. or more. These prostal needles stand out sometimes

singly, but more commonly two or more (up to about half a

dozen) t02;ether in tufts. Thev mav moreover l)e associated with

a few small and inconspicuous pentactinic prostalia, wdiich are

far two sparse to form a veil. Between the apices of the eleva-

tions the dermal surface is quite smooth. (PI. IL, fig. 10).

Attached to the diactinic prostalia and apparently pierced

right through by these, there are two small young individuals of

the same species. Possibly they arose as buds, which, after separa-

tion from the mother-body, were shifted outwards along the

prostalia, similarly as in Lophoccdyx fhili'piymensis. One of the



SCYPHIDIUM LONGISPINA. ZO

young individuals is 15 mm. long ; it already shows a small

oscular opening in its outer end. The other is much smaller,

measuring only mm. in length ; the osculum is still unopen.

Both possess thin and short prostal needles of their own.—Besides

the young, a number of Foraminifera, some of which are about

as large as a pin-head, are borne on the prostal needles of the

old specimen.

The dermal skeleton is in close contact with the choanosome.

The extremely delicate lacework formed by the dermalia exhibits

meshes, more or less regularly quadrate, which are so small as to

be scarcely discernible with the naked eye. The hypodermal

latticework is formed of thin strands which intersect one another

at various angles and thus produce irregularly shaped and rather

small meshes. The laro-er incurrent canals visible throuo;h the

dermal layer may be 2 mm. wide.

The simple gastral cavity is lined throughout w^ith a smooth

and continuous gastral layer. Under the lens this appears meshed

like the dermal layer. Some apertures of excurrent canals situat-

ed right under it may be as wide as 3 mm.

The second smaller specimen (Mus. No. 507) from Inside

Okinose, is of an oblong ovoid shape. The lower end is likewise

torn off. Length, .37 mm.; greatest breadth 18 mm.; osculum, 8

mm. by 9 mm. The lower half of the sponge presents a smooth

undulating surface. The upper half bears a number of long and

strong prostal needles ; in this part the surfoce is much lacerated,

to which fact may be due the fact that conical elevations are

not observable in this specimen. On the prostals again are

attached some Foraminifera, but no buds or young. The spicula-

tion essentially agrees with that of the type-specimen.
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Spiculation.

Tho following description refers to the large type-specimen

shown in PL I., unless the other is specified.

The imrenchymalia are exclusively diactins, of which some

may be distinguished by larger dimensions as the principalia.

The ])rincvpalia are oxydiactins with smooth or but faintly

roughened ends
;

generally bow-like and sometimes boomerang-

like in shape. The length may reach 12 mm. or more and the

thickness at the middle, 350 p-. The oxydiactinic prostalia are

evidently nothing else than principalia, which in a certain position

have grown excessively in length. A large prostal oxydiactin

measured was 50 mm, long and 275 n thick. Smaller prostalia

gradually grade over into the intraparietal principalia.

Similarly, the latter intergrade with the finest (7 /^ thick)

parenchymalia occurring as comitalia. These and in fact all the

more slender parenchymalia are of a nearly uniform thickness

thoughout their length and terminate with rough-surfaced, conically

or obtusely pointed ends. Externally the spicular center is

indicated not even by an annular swelling.

The thin strands constituting the irregularly meshed hyi^oder-

jiml latliceu'orh are made W]) for the greater part of diactins,

exactly comparable in characters to those of similar dimensions

in the parenchyma. One of them selected for the purpose of

measuring was about 2 mm. long and 23 /^ broad in the middle.

Though occasionally found running singly, they are usually more

or less combined into bundles of varying strength.
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Penlactinic hypodermaUa seem to l)e confined in their distri-

bution to the upper part of the l)ody. Here they are in places

not uucommon, especially on the conical hillocks. I have been

unable to detect any regularity in the mode of their relative

arrangement. They are never very large ; the largest I have

picked out measured : length of paratangential ray, 1.5 mm.;

that of the unpaired proximal ray, 5 mm ; thickness of rnys

near the center, oo !>. But the majority are considerably smaller.

The paratangential rays, which taper outwards to a sharp point,

are either regularly cruciately or more or less paratropally dis-

posed. The latter form arises as the result of some strong diac-

tinic prostalia in immediate proximity excercising a pressure in

a lateral direction upon the paratangentials, pushing these away

from them and thus widely opening one of the four angles which

otherwise would all be right-angled. In some of the spicules,

the rays are all perfectly smooth ; in others, the paratangentials

present a finely shagreen-like surface (PI. II., fig. 3), caused by

the same minute and thickly set processes which I have met

with on certain hypodermalia of Lanuginella pupa (p. 9). The

proximal ray, as also that part of the diactinic prostalia which

dips into the sponge-wall, is accomjjanied with comitalia of the

usnal appearance.

As before mentioned, isolated pentactinic hypodermalia may

project outwards, generally in association w^ith the diactinic

prostalia on or near the apex of the external hillocks (PI. IL,

fig. 10). The pentactinic prostalia, unlike the other kind, are

quite inconspicuous.

As rare abnormalities of the liypodermalia under considera-

tion, I may mention a case in which a distal sixth ray was

present as a short rudiment, and another case in which two of
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the parataiigentials bore—one a single and the other three

—

prickles, suggestive of the same occuring in Rossella antarc-

tiea.

The dermalia (PI. II., fig. 2) are stauractins, nearly flat or

perceptibly concave on the inner side. The microtubercles, which

beset the rays all over, are distinctly developed. The rays slightly

taper outwards, to end in a rounded manner. Axial length, 250-

360 // (300 /'• on an average) ; breadth of ray near the center,

7-12 // (10 !> on an average). In forming the quadrate-meshed

latticework, two rays of the directly adjoining dermalia run,

as usual, alongside of each other for the greater part of

their length. The meshes generally measure 140-180 // in length

of sides.—Exceptionally and quite rarely the dermalia are met

with in the straight diactinic form. Of more frequent occurrence

here and there are oxystauractinic forms with smooth and un-

usually thin rays. They are evidently dermalia that have not yet

attained full development.

The dermalia of the second specimen from Inside Okinose

require special mention in that pentactinic forms were not seldom

found amongst them.

The gastralia (PI. II., fig. 4) are hexactins much larger

than the dermalia, but with similarly characterized rays. Axial

length, generally 0.55-1.00 mm. (0.75 on an average) ; breadth

of ray close to base, 15-22 n. The free proximal ray shows no

point of special differentiation from the rest. Though the

spicules are present in tolerable abundance, the paratangentials

form but rarely meshes of approximately quadrate shape. The

layer lies closely upon parenchymalia, of which none can however
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be distinguished as hypogastralia. There exist no pentactins under

the layer.

In tlie two large specimens in hand, both being torn oÔ' at base,

the basidictyonalia can not be observed. I have therefore examined

one of the two young individuals for those characteristically

ankylosed sj)icules, and actually found them in the basal region

of the little sponge growing on a prostal needle. This was at

the place directly invested by a thin and small-meshed siliceous

reticulum, the basal-plate of F. E. Schulze, over which was a

layer of irregularly distributed hexactins, the basidictyonalia.

These are small but thick-rayed, with uneven surface. They are

in fusion not only with the basal-plate but also here and there

with themselves, in a manner similar to the condition seen in

fig. 12, PI. XXI. The mode of their occurrence on a spicule

of another individual reminds me of the small basidictyonal masses

I have found in Slauroealypius fjlaher {cfr. Contrib. I., p. 18G,

foot-note).

The hexasters are of the following three types :

1. Oxyhexaster. This occurs in great abundance in the

choanosome as well as in the subdermal space. Especially numer-

ous is it near the gastral surface and in the gastral layer itself.

It is not uncommon to see several attached to the proximal ray

of the gastralia, as if they had been shifted on from below along

it. Diametei-, 100-122 !>. The principals are always exceedingly

short, so that the bases of terminals are situated close to the

somewhat swollen central node. The terminals are obsoletely

rough-surfoced. As to their number and the degree of their

development, there exists a certain difierence between the oxy-
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hexasters in the periphery and those in the deep part of tlie wall.

The former, as for instance those situated in the subdermal

space, are as a rule normally developed, showing generally o,

but sometimes 2 or 4, terminals to each principal. The terminals

are thin, measuring only about 2 /^ in thickness at base.

The latter, as represented by those in the gastral layer, have

perceptibly stronger terminals, about 3 !>- thick at base. More-

over they are but seldom normally developed, exhibiting 2 ter-

minals to each principal. The majority are hemihexactinose,

there being also found not uncommonly quite hexactinose forms

(PI. II., figs. Ö, G). Of the hemihexactinose forms, the total

luimber of terminals to the entire rosette may vary between

7 and 11 (most frequently 1) or 10) indicating in each

case the number of the principals wliicli remain l^iterminal and

of those which had become unitermiual. In some cases one

of the two terminals borne on a principal was found to be very

much shorter than the other, these shorter terminals representing

without doubt intermediate stages in the transition from a biter-

minal principal into a uniterminal. In both the hemihexactinose

and hexactinose forms, the uniterminal principal may show the

well-known bending at the point of its junction with the single

terminal remaining to it, the two parts being not straightened out

as they quite frequently are.

2. JJiScohexaster. Much less numerous than the oxyhexasters

are the discohexasters (PI. II., fig. 7), which occur subdermally

and somewhat less sparingly in the choanosome. In a few cases

they were found together with oxyhexasters on the free proximal

ray of gastralia. Diameter, DO-loO /'. Each short principal,

which is swollen knob-like at end, bears 4-6, long, slender,

faintly rough-surfaced terminals diverging so as to give an a2)prox-
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imately spherical shape to the entire rosette. The convex

terminal disc consists of 6, small, recurved teeth (fig. 8).

3. Jlicrodiscohexasler. This (PL II., fig. 9) is clearly dis-

tinguished from the above by its small size and by the more

numerous and exceeding y fine terminals. It is found in sparse

distribution both subdermalh^ and subgastrally. The shape is

spherical with a diameter of only 23-25 /^. The terminal disc

is so minute that it appears simply pinhead-like.

Soft Parts.

As the type-specimen was thrown into alcohol at the place

of capture, I was able to make some observations on the soft

parts, which may be worth recording in brief. All my sections

are stained with borax-carmine. Figs. 10 and 11, PL IL, show

the general appearance of the soft parts in section.

T'he dermal membrane is represented for the most part by

a sparse quantity of quite thin trabeculse running between the

rays of derraalia. It is membranously developed only here and

there in limited areas between closely situated parts of certain

dermalia.

The cup-like or thimble-like chambers measure 100 /-< in

average diameter. Examined under very strong magnification

(Zeiss' homog. immers. system), its wall or the membrana reticula-

ris exhibits distinctly open meshes. The delicate beams consist

of granular protoplasm which is scarcely stained by the coloring-

reagent (PL IL, fig. 14). Each nodal point, as seen surface on,

is occupied by a faintly colored and clear looking nucleus, con-

taining a few granules in its interior. Its boundary can not be

said to be well defined but is often sufficiently indicated by the cyto-



oO ART. 7.— I. IJIMA : HEXACTIXELLIDA, IV.

plasmic granules lying against it as well as by the slight but

perceptible difference in the staining capacity of the plasma within

and without it. Diameter of the nucleus, not more than 2h

/i. Flagella, not observed.

Archœocytes occur either isolatedly or in small flat groups

on the outside of the chamber- wall. Size, 22-4 /^ ; exceptionally

5 or 6 //. Here as in Euplectella niarshaU'i, one is soon led to

the conviction that he has before him small cells,—not nuclei,

—

unless an inadequate power of the microscope be used for the

observation. At least the larger archseocytes are distinctly seen

to be composed of deeply stained cytoplasm containing a still

more deeply stained nucleus, which is indistinguishable from a

trabecular nucleus both in size and aj^pearance.

Sections of the large specimen are remarkably rich in pecu-

liar bodies which I take to represent the thesocytes. We have

here to do with clusters of fat-like globules found among the

trabeculœ of both the subdermal and subgastral regions. They

are shown, not quite successfully, in PL II., fig. 12. The globule,

when of large size, may measure 20 !> across. Its substance is

nearly homogeneous and weakly refractive, taking the stain toler-

ably well. It may at times be of a conglomerate-like or of an

irregularly granular appearance. Not infrequently a small nucleus

is seen in direct contact with the surface ; the appearance then

being that the bodies in (pestion are some unusually bulky cell

contents or product which has pressed the nucleus of the turgid

cell against the external limit.

Together with the above there occasionally occur smaller and

more weakly stained spheres with granular contents. They are

shown in both figs. 12 antl 13, PL II., and will be easily recog-

nized. In the case of these again I have frequently ascertained
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that they contained a nucleus which was pressed against the

wall. Cases also came under my observation, in which the

spheres in question showed a close approach, in size as well as

in the character of the contents, to the thesocytes which

are filled u]) with the fat-like product. So that, I am inclined

to think that they represent but an early stage in tlie develop-

ment of thesocytes.

In sections of one (the larger) of the two young individuals

found attached to the prostalia of the specimen, I find the theso-

cytes by no means so copiously present. On the other hand, T

see in them an al)undance of peculiar bodies, the like of which

I have not met with in the large specimen and the nature of

which remains perfectly dark to me. The bodies consist of

numerous, thin, deeply stained filaments, which reach up to

5Ô ,« in length and are arranged either radially so as to present

an irregularly star-like appearance or in brush-like bunches diverg-

ing from a point (PI. II., fig., 15). The filaments are sometimes

nearly straight and needle-like ; sometimes gently lient or wavy.

The general appearance reminds me of the groups of stearin and

margarin cr3^stals, which A. Letellier* obtained from the alco-

holic extract of the organ of Bojanus. But the stainability of

the filaments at once excludes the idea of their beinof crvstals.

Possibly we have here to do with something which is certainly

not identical with, but is allied to, the groups of rod-like

bodies I have met with in Acanthascus cactus and Euplectella

marshalU (Contrilx I., p. 180) ; at any rate, they all seem to be

bodies foreign to the sponges.

* A. Letellier. Fonction urinaire chez les ]\IolliJSf|nes acéphale^;.—Arcli. Zool. Expér.

T. V. 2me Serie, p. 48 ; PI. I., figs. 6, 7.
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SCYPHIDIUM NAMIYEI (Ij.)

Plate VI., %s. 9-17.

Vitrollnla namiyei, Ijima, '98, p. 48.

Two complete specimens and some fragments of this species

were obtained by Kuma in one haul of the long-line at Outside

Okinose by the Iwado-line, fi'om a depth of about 4o7 m. (250

faths.).

Both complete specimens (PI. VI., %. 9) present a laterally

compressed, irregularly shaped, moderately thick-walled, pouch-

like body of a moderate size. Above, there exists in both a

secondarily formed osculum l)esides the primary. Below, the

somewhat contracted base had evidently been firmly fixed to the

substi'atum by an irregular attachment surface or rather by a

number of such.

The larger specimen (PI. VI., fig. 9a) is Qiß mm. high. A
cross-section of the laterally compressed body at its widest j)art would

present an oblong outline, Ö4 mm. long and about half as broad.

The wall is about 5 mm. thick in the middle of the body. The

upper end is occupied by a large, irregularly oval, sharp-edged

osculum. To one side of this and well apart from it on the

sagittal edge of the l)ody, there is a papilla-like bud, the rounded

apex of which shows a secondary osculum of 2 mm. diameter.

This leads into a small gastral cavity about 5 mm. deep, which

does not stand in open communication with the principal gastral

cavity. The specimen also shows on one side an oval-shaped gap

in the wall, leading into the main gastral cavity.

The smaller sj)ecimen (fig. 9 b) is 5Q mm. high. It is widest

at the upper end, measuring 41 mm. in the longest direction
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whereas, from side to side in the middle of tlie compressed

body, it measures not more than 20 mm. across. Two separate

oscula of different sizes, lying side by side, occupy the upper

edge of the body. There is a clear indication of the two having

been formed from an originally single and narrow oscnlum by

the coming together and fusion of the oscular lips at one part,

in a way similar to the process which takes place at the bifurcat-

ing point of a Farrea-tnhe. The smaller of the oscula thus

formed occupies the end of a short tube which appears like a

branch from the sponge-body.

In both specimens, there are present along the sharp oscular

edge some prostal needles, which are fine, short and quite incon-

spicuous, besides being irregularly distributed and isolated. Simi-

lar prostals also occur in quite small numbers in the upper part

of the lateral wall. They are in all cases diactins projecting to

the extent of 3 or 4 mm. at most.—In places there are to be

seen some isolated hypodermal pentactins apparently more or less

protruded beyond the dermal level. Whether tliis represents a

normal state or is the result of rough handling, I am at loss to

decide.

On the whole the external surface may be said to be smooth.

To the naked eye it appears as if loosely frosted. Not until ob-

served under the hand-lens can the dermal latticework and the

hypodermal supports be seen with distinctness. The dermal

layer is in very close contact "svith the choanosome.—The subder-

mally situated entrances into the incurrent canals are small,

probably never more than 1^ mm. in width.

The gastral surface is likewise smooth. It is continuously

covered throughout l)y a most delicate gastral layer, supported on

fine sinuous hypogastral strands.—The excurrent canalar apertures,
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indistinctly visible through the gastral layer, may be 2 mm. wide.

In tlie wet state the sponge-wall is rather firm Imt can he

easily torn off. When dried it is of a light, delicate and friable

texture.

Spiculation.

The j)arencliym(dia consist of diactins only,—oxydiactins as

a rule. Tliese comprise all sizes from the large, elongate-spindle

shaped or bow-like principalia down to the shorter and very

much thinner comitalia. They are somewhat closely felted to-

gether in forming the parenchymal mass. (See PI. YL, fig. 17).

The principalia, which occur rather numerously, may attain

a leno-th of 10 mm. and a thickness of 120 n. in the middle.

They are smooth all over, even near the sharply pointed ends.

The smaller parenchyraalia, leading down to comitalia of only

10 // thickness, often show an indication of an annular swelling at

the center and are sparingly beset with ol solete microtubercles

at the ends, which taper to a point instead of being slightly

swollen as usual.— Certain small diactins on the outer and inner

surfaces of the choanosome are formed into thin strands and go

into the support of the dermal and gastral layers, more especially

of the latter.

Hypodermal oxypentaetUis are abundantly present. The rays

are all smooth throughout and always regularly cruciate in dis-

position. They are never very large, the paratangential axial

length not exceeding 3 mm. The unpaired proximal ray is

usually more than three times as long as the paratangential in

the same spicule. Breadth of rays at base, as much as 55 IK—
No pentactins occur as hypogastralia.
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Irregularly meshed basidictyonalia of the usual appearance

are found in a thin connected layer over the places of basal at-

tachment. The beams, whicli may be 20 u. thick, are uneven-

surfaced with scattered spiny processes.

The dennalia (PI. VI., %. 10) are spinose stauractins and

pentactins of considerable strength. As to the relative quantitv

of these, the former somcNvhat predominate over the latter in

some places, and vice versa in certain other places. The rays

are 90-165 n long (as measured from the center), all those in

one and the same spicule being nearly equally long. Thev are

thick (up to 20 ij. at base) and taper gradually outwards to the

conically or bluntly pointed end. The microspines are well

developed. The paratangentials are in a plane scarcely or Ijut

slightly concave on the inner side. In the case of pentactinic

dermalia, the unpaired ray is always directed proximad.

The gastraHa (PI. VL, fig. 11) are hexactins and pentact-

ins ; exceptionally stauractins. The hexactins seem to be numer-

ically the predominant form, though in some places the pentact-

ins (with the unpaired ray directed distad) are found in about

as great abundance. In the dimensions of rays and in the nature

of their microspines, the gastralia are quite like the dermalia.

The proximal free ray presents no features of special development.

The oxyhexasters (PI. YL, fig. 12) occur in very great

abundance throughout the choanosome. There is no appreciable

difference in appearance between those situated in the subdermal

and in the subgastral region. They are of a rather small size,

measuring 53-70 u. in diameter. Nearly all are normally devel-
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opeclj each short principal bearing 2-4 terminals. Only occasion-

ally do hemihexactinose forms occur, especially in the middle of

the choanosome. The terminals are only moderately strong
;

their surface is rough. The minute processes causing this rough-

ness, when examined under a strong i)0\ver of the microscope,

are seen to l)e distinctly inwardly directed (lig. lo).

The discohexasiers (PI. VI., figs. 15 and IG), present like-

wise everywhere in the choanosome, are less abundant than the

above, though in several parts of the subdermal and subgastral

regions they are found lying numerously together side by side.

They are mostly of al)0ut the same size as the oxyhexasters or

of a larger size, reaching up to 100 //. in diameter. Others are

so small as to measure only 35 /y. in diameter ; discohexasters of

such small size may be taken as representing the microdiscohex-

aster of the species. However, it is important to mention that

the larger discohexaster (fig. 16) and the microdiscohexaster (fig.

15) in the present species are much the same in general a2:>pear-

ance and are besides gradationally linked together l)y intermedi-

ate sizes. So tbat, it is also not improper to say that discohex-

asters are present in only one form, which is quite variable as

to size (35-100 //. dia.), the smallest being less than half the size

of the largest as measured by the diameter. Much the same

relation seems to ol)tain among the corresponding rosettes (25-

100 // dia.) of Scyphidiniib sp. { = Rossella sp. F. E. Sen. '99, \).

43) described by F. E. Schulze from the coast of Chile ; where-

as, in S. septeiitrionale and S. longispina the microdiscohexaster

is clearly distinguished from the larger discohexaster-form not

only l)y its smaller size but also by having the terminals in far

greater abundance.—In the present species it may be said in
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general that the discohexasters, irrespective of size, have o-o (or

occasionally more), slender and faintly rough-surfaced terminals

to eacli very short principal. All the terminals so radiate from

the ends of principals that a spherical shape is given to the

entire spicule. The arched terminal disc is composed of o-S,

distinctly developed, recurved prongs.

VITROLLULA Ij.

In '98 I included two species under this genus ; but since

I now consider that one of them had better be referred to

Scyphidium and have described it above as S. namiyei, there

remains only V. fertilis to represent the genus. A generic

diagnosis may therefore be dispensed with.

The genus and species is a small-bodied sponge, which would

be difficult to distinguish from a Lanuginella or a Leucopsacus

without a microscopic examination of the spiculation. This close-

ly resembles that of Scyphidium, of Crateromorpha and of Hyalas-

cus. It differs from that of the first mentioned genus mainly in

that the parenchymalia iuclude hexactins and in that discohexasters

occur in a single form which apparently corresponds to the

microdiscohexaster. In these respects the agreement with certain

Crateromorpha may be said to be almost complete, but the con-

spicuous difference with respect to the size and shape of the body

may be regarded as sufficient to Avarrant the generic distinction.

The difference from Hyalascus consists again in the much small-

er size and further in the presence of hexactinic parenchymalia,

in the oxyhexasters being pertinently normally developed, &c.
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VITROLLULA FERTILIS Ij.

Plate III.

VUrolhda ferlUis, Ijima, 'g8.

Four spécimens in all of this genus and species have been

at my disposal for study. I regnrd it worth while to mention

the following particulars about each of them.

Two specimens, forming Sc. Coll. Mus. Sp. No. 228, were

found attached in the dried state to a LophoheliaAike coral, ob-

tained by KuMA April 2nd, 1894, at Okinosé from a depth

estimated at about 429 m. (235 fnis.). Both are of about the

same shape, l)eing spindle-like, slightly bent and broader at the

oscular than at the somewhat contracted basal end. One of

them is shown in PL III, fig, 1. It is 15 mm. long and 6 mm.

broad in the middle, where the body is approximately circular

in cross-section and the wall measures li-l] nun. in thickness.

The small, thin-edged osculum at the superior end has a diame-

ter of 1Ï mm. The other individual of the lot is slightly larger,

being 16 nnn. long and 7 nnn. broad in the broadest part.

The third sjiecimen (Sei. Coll. Mus. Sp. No. 231), shown

in PI. Ill, fig. 2, was obtained by myself July 23rd, 1894, at a

s])Ot about 4 kilometers oft' the village of Inatori on the eastern

coast of the Province of Izu. The dei)tli was somewhere between

380 m. and 414 m. (180-228 fms.) ; the bottom consisted of

sand, pebbles and shells. There it occurred together with Farrea,

Aphrocalltstes, Hyaloneiiia ajjiiie var. and Seinperella stomata,

specimens of all of these having been secured at the same time.

The body of the specimen in question is laterally compressed ; it

is 12 nnn. high and 8ï mm. bv 5 nnn. broad. ^Vall, 2 mm.
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thick in the middle of the body. The circular osculum at the

upper end measures 3 mm. in diameter. The contracted and

hiterally compressed base is attached to a horny worm-tube.

The fourth specimen (Sei. Coll. Mus. Sp. No. 433) was ob-

tained by KuMA in November, 1895, from an unknown depth at

Inside Okinose. In shaj^e it is ovoid and slightly laterally com-

pressed. It is torn oif at the narrower end. Length, 14 mm.;

breadth, 7 h mm. Wall, about 2 mm. thick. The oval osculum

at the broader end measures 2h mm. I)v le mm. in diameter.

All the specimens agree in having a smooth external surface.

Through the dermal layer, which is in close contact with the

choanosome, are seen the variously sized, ])ut generally small,

apertures to incurrent canals ; they rarely exceed f mm. in

width. The gastral surface presents a somewhat honeycombed

appearance owing to the fact that excurrent canals open freely

into the gastral cavity, the apertures being not covered over by a

continuous gastral layer (PI. III., figs. 7 and 8). Some of these

apertures may be li mm. wide. The gastral cavity is deep.

The body-wall gradually thins out towards the thin sim^ile oscular

edge.

The texture of the sponge is delicate, soft and light. The

basal end, for a greater or less extent, is firm, which is due to

the basidictyonal mass being developed to a not inconsiderable

thickness.

Spiculation.

The parenchymalia consist of slender diactins and more or

less regular hexactins.

The former are present in tolerable abundance, running
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either isolatedly or in weak bundles. They are all tliin and

filamentous, probably never attaining a thickness of more than

12 ij.. The majority, if not all, of them have the spicular center

externally indicated by an annular s\yelling or by four cruciately

disposed knobs. The rays are smooth except at the roughened

ends, which sometimes terminate conically and at other times

taper out to a point. Scarcely any of the diactins can l)e dis-

tinguished as principalia.

The latter are l)y no means uncommon, though they are

more plentiful in some individuals than in others. They some-

times appear to be comjmratively strong. Thus, a large parenchy-

mal hexactin may measure 1.6 mm. in axial length, the rays

being 30 // thick at base. However, the majority of the hexact-

ins are considerably smaller and weaker. The rays gradually

taper outwards and are smooth all over except near the conically

pointed end. As a general rule the hexactins are so disposed

that one of the axes is radially directed, without however show-

ing much regularity in the arrangement. Sometimes their rays

are seen to pursue a solitary course ; moi-e frequently are they

joined with the diactins in small numbers to constitute the par-

enchymal strands.

As in so many other lyssacine Hexactinellids, the basal end

of the sponge exhibits a typical basklictyonal mass (PI. III., fig.

22). This consists of a rigid, irregularly meshed reticulum of

comparatively thick l)eamä, the surface of which is beset through-

out with small tubercles. These beams, for the most part, may

without difficulty l^e recognized as the rays of unusually stout

hexactins, which are ankylosed either directly ray to ray or by

means of synapticular formations. The synapticulse on the surface
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of the mass in contact with the substratum form a tliin close-

meshed limiting layer (see the lower part of fig. 22).

The hypodenncdia (PI. ITT., fig. o) are moderately large

pentactins ; their rays closely resemhle in character those of

parenchymal hexactins. The regularly cruciate paratangentials

may measure 1 mm. in axial length and 27 // in breadth near

the spicular center. The proximal fifth ray is always longer

than the paratangential in the same spicule and at times is

nearly twice as long. Tn the smaller hypodermalia the size of

the paratangential cross approaches or may even nearly coin-

cide with that of the larger stauractinic dermalia, so that in

certain cases it is scarcely possible to decide whether a pentactin

is to be considered as a dermalia or a hypodermalia. This may

perhaps be regarded as an indication of the low degree of dif-

ferentiation of the species from the Leucopsacidae. Seen on sur-

face-view preparations, the paratangential crosses are situated for

the most part without any regularity of mutual arrangement,

though at places they may show an attempt, so to speak, at the

formation of a quadrate-meshed latticework. The hypodermalia

are never observed protruded as prostalia ; nor are they ever

found with shagreen-like surface.

The dennaHa are stauractius, the plane of which is usually

slightly convex on the outer side. The rays are relatively long

and slender and gradually taper towards the conically or obtusely

pointed end ; the surface is roughened, generally all over, on

account of quite obsolete and insignificant microtubercles which are

scattered over it at rather wide intervals (PI. III., fig. 3). The

axial length fl^uctuates generally between 360 !' and 680 /z ; the
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bread tli of rays at base between 7 // and 12 I'-. On the mem-

branons oscular margin the size may decrease to 264
fj.

axial

length. Exceptionally slender-rayed dermalia, found occasionally

by the side of stouter ones, represent without doubt a develop-

mental stage preceding the attainment of definitive dimensions.
'

The dermalia are found irregularly scattered in the dermal

membrane. They can not be said to l)e numerous; in many

places they occur in no greater, if not in somewhat smaller, num-

bers than the hypodermalia. Altogether, it may be said that the

latter with their paratangentials are about as much concerned in

the support of the dermal membrane as are the dermalia them-

selves. (See PI. III., fig. 10. In this figure, the cruciate spicules

di^awn in blue represent partly the dermalia and partly the

paratangential crosses of the hypodermalia. Through the deeply

stained dermal membrane, perforated by roundish gaps or pores,

is seen the most peripheral part of the choanosome).

The gastralia are represented l\v both hexactins and pentact-

ins, the latter having the unpaired ray directed distad. I can

not definitely state which of the two forms j^i'edominates, though

in some places I have found several of the former form placed

together side by side. In any case the gastralia are on the whole

rather sparsely present, l)eing situated in isolated positions. The

rays are similar in appearance to those of the dermalia ; their

length as msasured from the spiciilar center is 165-176 ft.

The hexasters are of the following two kinds :

Common but not alnnidant are tlie oxyhe:(-aslers (PI. III.,

fig. o) in the choanosome as well as in the subdermal space.

They are characterized by the possession of rather numerous
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terminals, of which generally 4-7 are borne on each short princi-

pal. They are slender—at any rate not strong—and are distinct-

ly rough-surfaced. Though bent at the base, they are straight

for the rest of their length and so diverge from one another as

to give a spherical shape to the entire spicule. This measures

114-140 !> ; on an average 120 /v. in diameter. Cases of a

principal Ijearing less than three terminals probably never occur.

Certain it is that hemihexactinose and hexactinose oxyliexasters

a]"e both entirely foreign to the species.

The only kind of discohexasters present is, as before indi-

cated, comparable to the microdiscohexaster of certain other

Rossellids. (PI. III., fig. 6). They measure only 26-30 r- in

diameter. The convex disc at the outer end of each tolerably

strong principal bears a bunch of numerous and exceedingly fine

divergent terminals, which end each in a minute terminal knol).

The shape of the entire rosette is spherical. In a certain speci-

men the discohexasters in question were met with only occasion-

ally ; in another they were quite common, especially near the

dermal and gastral surfaces, where they seemed to be somewhat

more numerous than the oxyhexasters.

Soft Parts and Larvae.

A glance at PI. III., figs. 8-11, will show at once that the

general arrangement of the soft parts is in essential agreement

with what we know of other Hexactinellids.

The dermal mendjrane (fig. 10) is perforated l)y numerous

pores of various sizes ; its tissue separating these from one an-

other is at times quite thin and lilamentous, wdiile at other

times it is flat and film-like.
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The trabecule are sparsely developed, without doid^t on

account of the narrowness of the space that they occupy.

Chambers of the usual cup-like or thiml)le-like shape are

80-150 jjL wide. In a few instances it seemed to me that a

chamber freely communicated with a neighboring one through

the end which should normally l)e closed and rounded.

Their wall or the reticular membrane exhi]:)its minute open

meshes not more than 11 n. wide (PI. III., tig. 11). Under a

moderately strong power of the microscope, the nodes of the

reticulum appear as swollen points somewhat more deeply coloretl

than the delicate Ijeams. Seen under the immersion-system the

choanocyte nucleus (about 2 //. dia.) is discernible not so much

by itself as by the fact that the spot is relatively clear of the

surrounding protoj^lasmic granules. It is scarcely stained by the

borax-carmine or the haematoxylin. In some of my preparations

the flagella is occasionally observable, though by no means in

a complete state. The collar is unrecognizable.

Close to the thin oscular margin the ehaniber-laycr is re-

presented simply by the reticular membrane disposed in a conti-

nuous undulating manner instead of being formed into distinct

chambers (upper part of fig. 8). Superiorly, it finally ceases to

exist, its disappearance taking place insensibly in that its reticu-

lum gradually passes over into the wider-meshed cobwel) of the

ordinary trabecuUe (fig. 11).

Well-stained arclueocytes, either isolated or grouped together

in varving numl)ei's, occur in abundance on the outer side of the

wall of the chambers, exactly as I have described in Eupledella

iiiarshaW (Contril). I., p. 1G5) and in Leucopmcus orlliodocus

(Contrib. III., p. 41). PI. III., fig. 11, shows two such groups

of quite insignificant size. The larger of the archœocyte-congeries
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are very conspicuous on stained preparations on account of their

compactly packed elements being very deeply colored (seen in

PL III., figs. 8-10 as deep blackisli spots). Though they may

take a somewhat irregular shape in accordance with the circum-

stances of the space occupied by them, the normal shape of the

congeries after attaining a certain size seems to be spherical (figs.

13-15). A rather small congeries of 40 /^ diameter (flg. 13) is

already evenly delimited on the external surface, though evident-

ly it is still without a special enveloping membrane or epithel-

ium. It may grow to doul)le or more than double that diame-

ter without showing a morphological change, except of course in

the numerical increase of the closely crowded cells. The sharj)-

ly defined surface pregses against the incurrent side of the walls

of the chambers, right in the midst of which the body is situat-

ed. The extent of the chamber-wall surface in contact with this

is such that inceptively several little groups of archseocytes might

have taken origin on it ; hence it is exceedingly probable that

the growth of an arclueocyte-congeries takes place not only by

multiplication of its elements but also by fusion of originally

separate groups.

The archgeocytes, taken singly, are only 2-4 l^ large. PL

III., Fig. 12, which shows a small group of them as seen in a

borax-carmine pi'eparation, is not a good representation in that it

fails to indicate the nuclear outline in each cell-l)ody. A reviewed

examination of the ^^réparations, long after the plate had

been printed, Ijrought me to the conviction that here, as I be-

lieve in Hexactinellidan archœocytes generally, there exists a

greater or less quantity of cytoplasm around the nucleus,—in

other words, that we have here to do with small entire cells and

not with free nuclei {cfr. Contrib. L, pp. 158, 171). The
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cytoplasm always takes up stains well, a fact which renders the

limit of the inclosed nucleus indistinct. The use of the immer-

sion-system for the examination will make the matter clear, un-

less the cells are overstained, as is generally the case when

hsematoxylin is used. The nucleus contains from one to several

dark granules. It measures approximately I2 /', which is also

al)Out the size of the trabecular nuclei.

TJie Larva.—In the study of the present species I have

been al)le to obtain a somewhat more definite knowled<re of the

larva, than was possible in the case of Leucopsacus orthodocus

{cfr., Contrib. III., pj). 42-46). And yet, many points certainly

remain to be settled in the future with a further supply of the

material.

Of the larvie which I consider to l)e fully developed (PI.

III., figs. 20, 21), a single case was discovered in one of the two

mother-individuals constituting Sei. Coll. Mus. S]). No. 228, col-

lected in the month of April ; and no less than six cases, besides

a number of those representing earlier developmental stages, were

found in the third specimen obtained by myself during July.

The fourth sj)ecimen obtained in November seemed to contain

none, although it showed archœocyte-congeries developed in about

the same degree as in all other specimens. The above gives a

hint as to the season of the year in which the reproduction of

the species seems to take place most actively.

In all probability the larvi^e arise outside of the chamber-

layer in the external trabecular spaces, which is the seat of all

archieocvte-cono-eries. However, I can not definitelv state that

all the ripe larvie I have found were invariably in that situa-

tion,—or that some of them were not situated in the inner system
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of the trabeeuliie. A part of my material is contained in sections

of the wall of the mother-sponge ; the rest was removed from

the wall l)v means of needles nnder the dissecting microscope

and then prepared either in toto or laid out into sections (10-

20 n thick) with all the cares necessary for the microtomizing

of such small objects. On examining the preserved sponge-wall

with transmitted light, the larva present within could be recog-

nized by its opaqueness and by its peculiar shape ; it could thus

])e isolated without much difficulty.

The larva in the fully developed state is spindle-shaped, the

broadest part of the ventricosity lying not in the middle but

nearer to one of the pointed ends than to the other (figs. 20 and

21). The broader half of the body is presumably the anterior.

Total length of body, 275 tj.
;

greatest breadth, 88 ix. Cross-

section of the body, circular.

The oldest larva I have seen in Leucopsacas orthodocus and

which I have figured in my Contrili. III., PI. III., fig. 25, is

approximately spherical in shape (about 100 // dia.). If I am

right in considering that larva to be fully developed or at any

rate not far removed from that stage, it follows that Hexactinel-

lidan larvœ are subject to a certain variation as regards their ex-

ternal form.

In the larva of the present species, a distinct epithelium,

4 ij. thick at the thickest part and consisting of approximately

cubical cells arranged in a single layer, covers the external sur-

face for at least the greater part of its extent. Towards both

narrowed ends of the body, the layer gradually grows thinner,

finally to become altogether unrecognizable. I hold it probable

that the covering layer is i]i foct wanting at the poles, leaving
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the inner mass exposed at these parts. The cell-bodies take up

stains well, on which acconnt evidently the nnclei can not be

perceived with any degree of distinctness. Notwithstanding thi>'='

fact it seems assumable that the single bodies here taken for the

cells are not merely nnclei by themselves. The cells, as seen in

both cross (fig. 21) and tangential (fig. 19) sections, are separat-

ed from one another by narrow clear spaces.

Internally against the inner mass the covering layer is

sharply delimited. On the external snrface, so far as the pre-

sence of the layer can l)e demonstrated, there is a coating of

qnite clear appearance, showing a sparse granulation which here

and there assmnes the form of a vertical striation. I think

there is no doubt whatever that this coating represents the fla-

gella, which have deteriorated as the result of the application of

reagents. The same was observed likewise in the larva of Len-

copsacus orthodocus (Contrib. III., p. 43) ; therefore the Hexacti-

nellida seem to offer no exception to the rule that the sponge-

larva is provided with an external layer of flagellated cells.

The inner mass, as seen in toto preparations under a mode-

rately high power of the microscope (PI. III., fig. 20), ajipears,

leaving aside the spicules, simply as a dense assemblage of well-

stained corpuscles, much like a large congeries of the archseo-

cytes before spoken of. Closer observations on serial sections

(subjected to after-staining with hematoxylin or hsematein-alum

or with either of these in combination with eosin, &c.) reveal

that to a certain degree histological differentiation already exists

among the elements of the mass (PI. Ill,, fig. 21).

Peripherally and right under the external epithelium, the

corpuscular elements, in respect to which it is difficult to deter-
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mine whether wo have to do simply witli iiucloi or with cells in-

closing each a nucleus, are very small and comjiactly j^acked

together. I am ratliei- inclined to view them, as in the case of

certain more internally situated elements (arch^eocytes) of similar

appearance l)ut of a somewhat larger size, in the light of com-

plete cells. The spicules, to which I shall soon return, run for

the most part in the peripheral layer just referred to. .Vt the

two poles of the larval l)ody, which are apparently destitute of

the external epithelium, cellular elements are not recognizalde
;

whatever sparse quantity of the ]ii'otO]ilasm exists over and l)e-

tween the bundled spicular rays simply appears finely granular.

The more internal and l^y far the principal part of the

inner mass is composed of at least two kinds of cells, viz., those

which go to form a reticular kind of tissue and those which

retain a more or less spherical shape (fig. 21). The former most

likely correspond to the so-called "dermal cells", and the latter

to the arclneocytes, known in the inner cellular mass of non-

hexactinellidan sponge-larvcT.

The reticular tissue is most plainly visible in the anterior

part of the body, in front of the region where this is broadest

(see fig. 21). There it presents a small and open meshed, col)-

web-like appearance, consisting of irregularly branching and

anastomosing filaments, which are well stained and tolerably

sharply defined in contour. The small corpuscles occasionally

contained therein, I take for the nuclei. What nature to ascribe

to the fluid, which, though imperceptible, undoubtedly fills up

the spaces of the meshes, is difficult to directly determine. On

the otber hand, I am stroughy inclined to assume that we have

in the reticulum an inceptional trabecular system, which, in

my opinion (Contrib. I., p. 104), represents at once both the
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connective-tissue cells and the pinacocytes of the ÙMonaxonia and

the Triaxonia. The two kinds of cells just mentioned are l)oth

the outcome of the larval " dermal cells ", which in the Hexacti-

nellida seem very early to take the form of trabeculee.

If I am right in the above assumption concerniuü; Ihc

morphological nature of the larval reticulum, the spaces in it or

the meshes are sim2:>le interstitial lacunœ, which later (after the

immigration of the external flagellated cells inwards to forui tlie

c]iam])ers) should come into free comnmnication with the exter-

nal world. From tliis standpoint it is exceedingly questional)le

if the fluid contained in them is to he regarded in the light of

a connective-tissue mesoglœa, Avhicli, moreover, is something

apparently totally nndeveloped in the adults (Contrih. I., p. 101).

It seems more likely that the fluid is simply imbil)ed water,—an

assumption which suggests itself as being by no means improb-

able.

The reticulum can be traced, from the anterior region before

]-eferred to, backwards into that lying posterior to the broadest

])nrt of the larval body. In fact it may be said that the reticu-

lum pervades almost the entire inner mass. Only, in the more

extensive posterior region just indicated, forming about four-fifths

of the entire mass, it is not quite plainly visible, this being probablv

due to the crowded co-existence here of small and approximatelv

spherical cells. INIoreover, the meshes here are on the whole

consideraltly wider than in the small anterior region which lacks

the said cells. It may not be improper to consider that iu a

measure their greater width stands in relation to the presence

therein of the cells in question.

These cells, which pro1)ably deserve to be called sim])ly the

archœocvtes, measure onlv 2-2 ^ ,"-. As in the case of the same
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cells in tlie mother sponge, tlie cytoplusui is deeply staiucd and

thus makes indistinct the outline of the nucleus, which, except-

ing the few chromatic granules contained in it, does not surpass

Init rather falls behind the cytoplasm in staining capacity. Fur-

ther like them, the larval cells in question either adhere to the

reticulum (the trabeculœ) or lie heaped together in the meshes

(the trabecular spaces). They are by no means uniformly packed

ill, but are for the most part irregularly and apparently rather

loosely arranged, so that there exist between them vacant gaps?

evidently parts of the lacunar system traversed Ijy the reticular

filaments. The gaps may be of quite an insignificant extent,

though at other times they may measure 14 // across. While

many of them are irregular in outline, others present a more

or less roundish section and then may be bordered, either partly

or nearly all arouiul, l)y an epithelium-like row of the cells. Such

an appearance gives one the impression that he has before him

follicle-like structures ; and at first I even thought of the pos-

sibility of their representing the Anlagen of the chambers. How-

ever, after more concentrated observations, I have had to throw

off this illusion, 1)ecause : firstly, several closely situated follicle-

like spaces, though a})parently distinct at first sight, could often

be demonstrated to be parts of a continuous lacunar space
;

secondly, they are at places found to be partitioned from one

another l)y a single row of the cells, which should not be the

case if each were a follicle having a wall of its own ; and third-

ly, it not infrequently happens that the inner space is distinctly

traversed by the filaments of the reticulum. After all, I Ijelieve

the cellular mass is simply honeycombed, as it were, by a system of

interstitial lacunie, which are the same as the meshes of the reticu-

lum. In other words it iiiav be said that the cells are, at least
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in ])art, arranged in reticular tracts in the same way as those in

the oklest larva I have seen of Leucopsacus ovthodocus (Contrib.

III., p. 46 ; PL III., fig. 25), the cellular tracts occupying the

same space as the trabecular reticulum with wliicb they are

joined together.

As to the })robable origin of the cliaml)ers (hiring the meta-

morphosis, I can here do no more tlian refer tlie reader to the

considerations I have laid down on p. 1(>J of my Contribu-

tion I.

iSTow as to the s[)icnles of the larva. As before stated, they

lie mainly in the pei'iphery of the inner mass,—close under, but

]iot in direct contact with, the external e])ithelium. As in the

larva of Leucopsacus orlhodocus, they are all stauractins {cfi\ pp.

44-46, Contrib. III.). They are always so oriented in relation

to the form of the larva that we may sj)eak of the transverse

and the longitudinal axes (PI. III., fig. 20). The former is al-

ways the shorter, and the two rays in it are usually of about

e(pral length. Of those forming the longitudinal axis, one is as

a rule much longer than the other. The four I'avs are in a

])lane more or less concave on the inner side, in conformity with

the curvature of tbe Ijody-surfiice. In the manner of distribu-

tion of the spicrdes, a strict regularity is Jiot observable beyond

the fact that the centers lie well separate from one another, the

result being that the rays run singly without coming together

into bundles. They ai'c of such a length that intersection is of

l're(|uent occuiTcnce ; there is thus brought about a latticework,

the meshes of which may l)e said on the whole to be rectangular

))ut not regular in shape. Towards each pole of the larva, a

munber of longitudinally running rays converge and there come
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together into a 1>iuich, llieiice to project tlieir pointed emlri for a

short distance out of the soft tissue.

Finally, some remarks on the develo])menl.

In all appearance the larva originates from the arclueocyte-

congeries of the mother individual. In this respect T have

nothing to add to what I have said in Contrib. I., ])p. 18 7-11 X),

and in Contrib. ill., pp. 42, 43.=^= PI. III., figs. 13-15, will give

a fairly good idea of how arclueocyte-congeries of various sizes

appear in sections. In them the external epithelial layer of the

larvffi is still undeveloped. This comes into formation when a

congeries has attained a diameter of 90-100 //, by which time it

is invariably spherical in form. I must say that there can not

be discovered in my series any stages which show the exact

manner of the formation of the external epithelium. Xeverthe-

less, I think it will not fall wide of the mark to assume that

the peripheralmost cells in a congeries, which has grown to the

proper size, take the epithelial arrangement and thus difterentiate

themselves as a layer from the inner cellular mass. Possiljly

this takes place synchronously with the development of flagella

by the said cells. At any rate, the remnants of flagella in the

foi'm of a clear, granidai' or striated-like crust are observable as

soon as the external e})itheliuni has established itself as such.

Whether the epithelium is at first formed alike all over the

spherical embryo, must be left undecided. The ap})earance of

* 111 Sonic 111' the sectiuns of VilroUnhi ferllll" I liavf mot with a few cases of veritahle

ej;ss whicli were undergoing llie cleavage process. They measured ahout TOO \i. and were of

a dark appearance owing to llie abundant presence of deuto[)hismic granules wliicli com-

pletelv hid the nuclei. However, I liave made myself sure of tlie fact that they did not

lielong t(j the sponge, hut to a small Crustacea which lived in the sponge-wall,—a fact

which could at once be foretold from the very appearance of the vitellus.
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the inner cellular mass at tliis stage difter^ in no way from that

of a simi^le archseocyte-congeries.

The spicules appear shortly after, in embryos of 110-130/^

diameter, in the same shape and j^osition as I have described for the

same embryonal stage oï Leucopsacus orthodocii^ (Contrib. III., p. 44).

(Bee PI. III., figs. 10 & 17). They are all minute oxystauract-

ins and are situated in the ])eriphery of the inner mass and at

a short distance from its limit against the external epithelium.

They are distributed, widely apart from one another, in a single

Jayer running parallel to the external contour of the spherical

I.Mxly. The plane of the foui- rays in each spicule coincides with

that of the layer and is therefore slightly concave on the inner

side. In the earliest developmental stage of the oxystauractius

(fig. 17) that I have seen, the axial length mersured 1~) u.. The

central node was flat and disc-like and was j'clatively large in

comparisoii with the small spiiie-like rays. I did not succeed in

bringing the axial iilaments into view, nor could any of the

cells directly adjoining the spicules l)e distinguished from the

rest as scleroblasts. It is most unsatisfactory that the spicules

could not 1)0 observed at the very beginning of their develop-

ment. For such minute observations the methods I have used

seem to have been inadequate.

»Some time after the appearance of the spicules, the eml)ryo-

nal ])ody l)egins to elongate and assumes for a time an ovoid shape.

1*1. III., fig. 18, shows an endjryo in this stage of development.

It is ajjparently in longitudinal section, but I am not in a position

to slate exactly the direction in which it had been cut, since it

was ibund in the wall of the mother sponge which had been sectioned

without any knowledge of its presence. As it appears on the

section in question, the flagellated layer invests the body on
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the sides as well as at both ends,—in fact, all aronnd. That this

represents the trne condition can be asserted only nnder the

assnmption that the section really passed throngh the Uxo poles,

which is however not certain. I regret that the point could be

determined neither on other sections of the same embryo nor on

any other of the material in hand.—The inner mass now shows

an advance in that the reticulum, before described from fully

developed larvae, is distinctly observable in it. The open-meshed

reticulum is for the most part situated at the periphery in one

moiety of the body, which moiety is then probably to be

regarded as the anterior. The cellular elements lie denselv

crowded in the central as well as in the posterior parts of the

mass. There exists a distinct indication that the reticular and

the cellular tracts penetrate to a certain extent into each other.

In the latter tract there occur a few irregular slit-like gaps.

The oxystanractinic spicules are still quite small.

Intermediate stages leading over the one just described to

the fully developed larva were not discovered ; Init it will not be

difficult to imagine the changes l>y which the form and organi-

zation of the latter is reached.

CRATEROMORPHA J. E. CIray.

r^ip-like or bowl-like, firmly attached by distinct

stalk; large or moderately large. Excurrcnt canalai'

apertures on gastral surface probably always freely

open. Stalk generally not tubular but traversed by a

system of anastomosing (excurrent) canals. Parenchy-
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malin diactins, in addition to which medium-sized hex-

actins may sometimes occur. Pentactinic hypodermalia

with regularly cruciate paratangentials, always present.

Dermalia, rough pentactins or stauractins or both.

Gastralia, generally similar pentactins and sometimes

stauractins. Oxyhexaster as a rule normally devel-

oped. ])iscohexaster in one form, which is usually

small (microdiscohexaster with diameter under r)0 ,"),

Init may be of a considerably larger size (80-120 /i dia.).

Til the Challenger Report F. E. Schulze instituted a genus

Avlochone as distinct from Crateromorpha. In '97 (]). '139) the

same investigator included the former under the latter, thus

joining the two genera into one, on account of the far reaching

agreement in spiculation. However, I think the distinction be-

tween the two genera mentioned may be kept u]i in view of the

fact that, while (-rateromorpha possesses pentactinic hypodermalia,

Aulochone is altogether devoid of these,—a sort of difference

analogous to that which separates Aecmthascus from either

RhahdoGalyptiis or Stmirocalyptiis.

Under Aulochone as a distinct genus may be placed not only

F. F. Sohulze's original A. cylindrica (from the Kermadec Is.)

and A. lilt 11)11 (from the IVIeangis Is.) but also the South Afi-i-

can species recently described by R. Ivtekpatrick ('02) under

the name of Grateromorpha lankesieri.

To the genus Craterornorpha I refer the species and varieties

eml)odied in the followinir
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Differential Key to the Specie.^.

"•—Dormnlin, cxclu.sively or predominantly pcntactins. Itiscohoxasfer, spherical, up to

a')Oiit 50 a in diameter,

a».—Dermalia intermixed witli some stanractinic forms. Hypodermal ])entactins not

conspicuonsly thick-rayed (not over 100 a in hreadtli of rays at basel

a-.—Sponge-body smo.ith n\\ the outside, tlie entire sponççe being exquisitely wine-
glass-like C. meyrrl .J. PI Gbay. (Philippines; Saganii Sea).

/>".—Sponge-body with rounded tnberole-like prominences on the outside

C meyeri inberosa Tj. (Sagami Sea, Snruga Bay\
'^''^•—^^ouse-body with numerous wrinkle-like ridges and irregular prominences on the

outside C. meyeri rugosa Ij. (Sagami Sea).

i\—Dermalia exclusively pentactins. Hypodermal pentactins have rays of striking

thickness (000 ;j. or more at base) C. pacliyaclina Ij. (OH' Shikokn, Japan).
l>—Dermalia, exclusively or i)redominantly stanractins.

'•'•—Discohexaster rather large (80-120 a dia.) and strong-rayed ; spherical. No hexactins

among the parenchymalia C. tumida F. E. Sen. (Banda Is).

f/^—Discohexaster small (up to -lO u. dia) and delicate.

d^— Sponge-body witli tortuous exterior, the depressions leading into intercommuni-
cating intercanals. Xo hexactins among the parenchymalia. Discohexasters all

spherical C. cornujata Ij. (Sagami Sea).

«•—Sponge-body with smooth exterior; without intercanals. Medium-sized hexactins

present among the parenchymalia. :Most discohexasters with the terminals

formed into six separate bunches (not si)herieal)

C. Ihierfdderi F. E. ,^'cu. (Link- Ki Is.).

CRATEROMORPHA MEYERI J. E. Gray.

Plate IV., figs. 1-8 and 12.

CrateromorpJta meyeri. H. J. Carter, '72, ]). 112,—J. E.

Gray, '72, p. i:^G.—H. J. Carter, jyi.—R. J. Carter, '73^,

p. 861.—H. J. Carter, '75, p. 199.—W. Marshall, '76, p.

12'").—F. E. Schulze, '86, p. 52 (reprint).—F. E. Schulze,

'87, p. 161, pi. Lxi (!).—F. E. Schulze, '97, p. Ô40.—I.

Ijima, '98, p. 48,
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Hyalonema anoinahim. J. S. I^owerp.ank, '77, p. 401 {vule

F. E. Schulze '87, p. 188).

Besicles tlie typical Grateromorpha meyeri I recognize two

varieties or subspecies of it, viz., C. nieyeri iuhevom and C\ u}p.y-

eri rugo>^<i. These will find special treatment later and here T

restrict my account to tlie typical species. As such I consider

those forms of the group which are exquisitely wineglass-like or

tidip-like in shape and have the evenly rounded sponge-hody,

—

forms, which have long been known from (Vbu and are also

found in the Bagami Sea.

According to the accounts of the C'ebn specimens by Car-

ter, Gray and Schulze tlie species occurs in that locality on a

blue mud ground of 174 m. (= 95 fms.) depth. It may reach 7

inches (say, 180 mm.) in total height ; the stalk, which may be

-/2 hich (say, 10 mm.) thick, 1)eing of nearly the same length as

the body proper. The latter has a smooth external surface ; its

wall is thick l)ut l)ecomes very thin at the oscular margin.

In the Challenger Report (p. 104) it is mentioned that a

dried CmteroiDorpha meyerl was found among the sponges that

had been collected l)y DctDERLEiN at Enoshima. Probably it

was a representative of the typical species. To me, at any rate,

two specimens have thus far become known from the Sagami

Sea, both of which agree well in shape with tlie Philippine

forms.

First may be mentioned the fine specimen preserved in forma-

lin, which belonged to Mr. Alan Onvston and was kindly shown

me by that gentleman. It came from a depth of o(>5 m. in the

neighborhood of Okinose. Total height, 114 mm. Stalk, 30 mm.

long. Greatest diameter of body, 67 mm. Osculum, 63 mm. in
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diameter. Surface smooth all over. The one point specially

worthy of note was the relative shortness of the stalk bearing

the elongate sacciform body.

The second specimen (Sei. Coll. Mus. No. 364) is the one

shown in PI. IV., fig. 1. Locality, Outside Okinose by the Iwado-

line ; 429 m. (235 fms.). Total height 115 mm., of which about

55 mm. belong to the stalk. This is of uneven contour, measur-

ing 9-13 mm. across. In the lower two-thirds of its length it

is quite hard and close-textured owing to spicular ankylosis,

while the upper portion presents a longitudinally fibrous appear-

ance. The lower end is thickened into an irregular basal en-

largement, by means of which the sponge is fixed to the firm,

finely grained, tufaceous substratum.

The bulging, cup-like body somewhat closes aljove but soon

Hares out at the simple-edged oscular rim. It is irregularly

roundisli in cross-section, with a diameter of about 50 nun. at

its middle. The osculum is 35-40 mm. in diameter. The

sponge-wall is thin and membranous at the rim but thiekens

below, attaining a thickness of 10-12 nnn. near the insertion of

the stalk.

The smooth external surface, when seen under the lens or

even with the naked eye, shows the delicate and exceedingly

fine-meshed dermal layer, which is supported by a much coarser

hypodermal network composed of straight, but often interrupted,

streaks of tolerably uniform fineness and showing small angular

meshes, usually not exceeding half a millimeter in length of

sides (PI. IV., fig. 6). The hypodermal beams are finer than

those in either 61 ///. iuherosa or C. m. nigosa, and do not form

continuous strands of such length, which fact has its ground in

a certain difference in the spicular elements composing them.
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])Ut of this later.—The apertures of iiicurrent caual»-!, visible

lliroiigh the dermal layer, are small, not exceeding 2 mm. in

diameter, even in the middle of the bodv where the lanrefet

oecu r.

On the gastral surface the apertures of excurrent canals

open freely. Near the oscular margin they are all small; lower

down, larger ones add themselves to the small, and in the lower

half of the cavity the largest may measure 4-5 mm. across.

Centrally at the very bottom there exists a space occupied by a

few small apertures only
;

peripherally it runs out into five or

six, septa-like, radial ridges, the interspaces between which arc

taken up by closely crowded excui'rent apertui'cs.

The compact stalk is traversed by a system of anastomosing

excurrent canals as in most Ci'afe}'oiiioi'i>ha (not simply tuljular

as in ('. thiei'felder i). Externally it lacks the dermal layer

which must have fallen away.

The sponge as preserved in alcohol is colorless. So also the

formalin specimen belonging to Mr. Owstox. It is pure while

after desiccation. Kuma states that the Sei. Coll. specimen,

which was obtained l)y him, was in the fresh state " yellow like

the yolk of a hen's egg."

JJoth specimens examined by me contained a large colony or

colonies of Si/llis ramosa MTntosh. This remarkalde Annelid

seems to be seated mainly in the excurrent canal-system, stretch-

ing out in part into the gastral cavity. When the sponge is

dried it may still be recognized, as its colored body adheres to

the white sponge-tissue. The S])ecimens I have taken from the

C meyerl in possession of the Sei. Coll. were studied In' Prof.

A. Oka (Ueber die Knospungsweise der SyllU ra/nosa.—Zool.

Mag., Tokyo, Vol. Vll. [1895], p. 117).
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Spiculation.

The spiculation wa« studied i)riiK'i|)ally <>ii tlie 8ei. Cull.

specimen (No. 364). I am also greatly indel)ted to Professor. ^^

E. Schulze for a gift of slide-preparations made from Celui

specimens, wliicli have Ijeen invaluable for the purpose of com-

parison. As in external form, so also in spiculation I «ibserve

an essential and far-reaching agreement between the Japanese

and the Pliili])pine specimens.

The parencJiyMaJia are mainly diactins. among which iK'xacl-

inic forms are occasionally intermixed.

The diactinic })arenchymalia are as usual of varied dimen-

sions, ranging from filamentous comitalia \\\) to princi})alia ut* ô

mm. or more in length and 80 //. in thickness in the middle.

The larger diactins are met with more especially in the deeper

])arts of the body, close to the canalar and the gastral surfaces.

They are bow-like or elongate spindle-shaped ; smooth through-

out (not roughened at ends), -without central swelling or knobs

and gradually running out to the pointed ends. This refeis

more especially to the larger diactins of the body proper ; those

i.)ï the stalk are generally roughened at the ends, which are often

rounded instead of being pointed. The thinner diactins, which

occur either isola tetl or as comitals, are smooth at the center or

show there at most a weak annular swelling ; their ends are always

roughened and either swollen and rounded or attenuated to a point.

The isolated oxyhexactinic parenchymalia (some shown in

IM. lY., fig. 7) are of a medium or moderately large size. Tluy

may approach the dimensions of a hypodermal })entactin but are

generally considerably smaller. The rays are smooth and straight
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or iieurly «traiglit. F. E. Schulze does not niciition these

liexactins in liis descriptions but lias not omitted tliem in his

figure (Chall. Ive})., PI. LXI., fig. o) ; indeed I observe their

])resence in the preparations from Celju specimens. Such par-

enchymalia are known to exist not only in (_[ meyeri, l)ut also

in the su1)species iuhcrom of the same as well as iu C. thierfel-

(leri. In the remaining members of the genus they seem to have

disap})eared altogether, leaving the 2)arenehymalia composed ex-

clusively of diactins, so fir at least as those of the sponge-l)ody

are concerned.

In the upper one-third of the stalk the jnirenchymalia seem

to consist only of longitudinally disposed diactins which are dense-

ly grou2)ed together but free. Synapticular connections between

them commence to occur at about the beginning of the lower

two-thirds of the stalk. At the same time there begin to a|)pear,

among the diactinic parenchymalia of the region, small hexacti-

nic—and occasionally pentactinic—elements (PI. IV., fig. 8), the

j'ays of which are comparatively short and thick, have rounck'd

ends and show inconspicous microtubercles on the surface either

all over or near the ends only. The spicules in question are at

Jii'st free but soon l)ecome fused to one another as w^ell as to the

diactinic parenchymalia of the region in irregular orientation.

Consequently, in about the middle of the stalk the skeleton is

already entirely represented by a dense and stony siliceous frame-

work, except for isolated oxyhexasters lying loose in the meshes.

The small hexactins just mentioned I regard as homologous with

those which I have called the bdsiJiclijoJialiff in other lyssacine

Hexactinellids. Tliey have l)een mentioned and well figured by

Y. E. Schulze (Chall. Eep., PI. LXL, figs. Ö, 6 cV: 8).
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Tho hypodermnlia are mainly oxypontactins of a comparative-

ly large size and with latlier strong rays. The paratangentials

may he 1.") mm. long and the unpaired proximal ray, 2.5 mm.

The rays at l)ase may attain a thickness of 100 //. 'J he pointed

ends of rays usually show no roughness of surface. There occa-

sionally occur exceptionally small and thin-rayed oxypentactins,

situated somewhat deeper than those of more normal size ; they

]irobal)ly represent early stages in the development of the hypo-

dermalia. The meshwork formed l)y the paratangential crosses is

irregular (PI. IV., fig. 6).

In addition to the pentactinic hypodermalia there are ob-

served at intervals slender diactins, which, running either solitar-

ily or in small bundles, are in direct contact with the dermal

layer and so serve as its support. They are thus to be regarded

likewise as hypodermalia ; however, it must be said that as such

they play only a subordinate rôle in comparison with the pent-

actinic forms. In the Sei. Coll. specimen the diactinic hyj^oder-

malia are quite few and far l)etween ; in the larger specimen

Ijelonging to Mr. OwsTOX, they are somewhat more numerous.

It may be that as the sponge increases in size, their number is

more or less augmented by transference from the ranks of the

parenchymalia. It will later lie seen that in large specimens of

both the subsjiecies iuberosa and rf/gosa, the numerical ratio of

pentactinic to diactinic hypodermalia is reversed, the latter

greatW predominating over the forjner in numl)ers. J>at it is of

course impossible to predict that the same will ultimately take

place also in the typical species after a great advance in growth.

There exist in this species no spicules, which can be speci-

fied as the hypogastralia.
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The (Jeriiialia nvo rongli pentaetins ; occasionally stanractiDs

(TM. TV., figs, !2 & 3). The rays are on an average 130 ti long

as measnred from the center and 7.6 //. thick. They scarcely

taper outwards at all or do so in T)nt a slight degree. The ends

are rounded. Not infrequently the pentactinic form, in which

the un]mired ray is always directed proximad, shows an indica-

tion of the sixth distal ray in the form of a knob. The para-

tangential cross is usually—hut not always—more or less convex

on the outside, which is due more to the rays concerned being

not (juite at right angles to the radial axis, rathei- than to the

cnivalure of the rays themselves. Seen surfice on, the delicate

(Iciinal latticework (PI. IV., fig. <>) presents irregular meshes,

though in places these show a tendency to assume a regular

quadrate arrangement. Here and there occur unusually small and

slender-rayed dermalia—in all probability not fully developed—in

which the rays are but obsoletely rough and run out to fine

points.

On the thin oscular margin the dermalia present are all

stauractins. These and some thin diactinic ]iarenchymalia seem

to be nearly all the spicules that enter into the support of that

part.

The gaslralia are pentactins, but sometimes stauractins and

rarely even diactins. The rays are characterized similarly to

those of the dermalia ; only they are frequently of a nuich great-

ei- length, while the microtubercles of the surface occur somewhat

more sj)ai'sely. Without forming a continuous layer the spicules

in (piestion are irregularly distributed over the choanosonial sur-

face facing the gastral cavity.
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The .«anie kind of spicules as the gastralia just mentioned,

are present on the surface of the excurrent canals, Tliese may

tlien 1)0 called the canalaria. They are most frequently met

with in the widened proximal region of the canals, directly ad-

joining the apertures into the gastral cavity. It may safely lie

concluded that the same kind of lining spicules, whatever he

their names, extends from the gastral cavity into the excurrent

canals, Followins; the latter distad towards and into their nar-

rower lu-anehes, the canalaria become more and more scarce until

they cease altogether to exist.

To be explicit, the canalaria are, mostly at any rate, rough

pentactins with the unpaired ray directed distad. So far as those

in the body proper are concerned, I have not seen hexactinic

forms amongst them, luit I believe that some might possibly

have been discovered, had a more extensive search been made.

On the other hand, in preparations of tissues from the upper

part of the stalk, I find a considerable quantity of regular

hexactins occurring together with pentactins. All these spicules

are quite like the gastralia in appearance and without doul)t

represent the canalaria lining the excurrent passages in the region

mentioned. For Philippine specimens F, E. Schulze ('87, p.

16') ; '97) has given rough oxyhexactins as the canalaria gene-

rally. T find this fully borne out by the preparations of a Oebu

specimen at my disposal. Nevertheless, the difference here indi-

cated as regards canalaria I regard as probably inconstant and

therefore as being not of systematic importance.

Of the hexasters, tlie oxyhexmier (PL IV., fig. o) occurs

abundantly in the clioanosome, ])iametei', 90-120 //. Each very

sliort princi])al bears usually 2-3, sometimes 4 and even 0,
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straiglit or sliglitl\^ l)ent, obRoletely rongli or nearly smooth,

divergent terminals. There are in some oxyhexasters perceptibly

more slender than in others.

The small (lisrohexaster (PI. VT., fig. 4) may be said to be

spherical in shape ; the terminals emanating from each principal do

not form a distinctly separate tnft, as seems to have been the case

in the specimens stndied l)y F. E. Schulze, Diameter, 4'")-50 r,..

As shown in the figure referred to, the minute terminal discs

ol'ten appear as if they were situated in the periphery at un-

c(|ual distances from the central })oint. T tliiidv this is due, not

so much to actual differences in the length of the terminal rays

as to the various directions in which these are viewed. The

said discohexasters are scattered in moderate abundance in the

subgastral region as well as along the surface of the excurrent

canals. They are somewhat more common in the latter region

than in the former. F. F. Schulze ('97) found the rosette in

(|uestion generally shifted out to the free I'ay-tij) of oxyhexacti-

nie canalaria. Similar instances were observed also by me, in

Avhicli a rosette hung on the free end of a stray parenehymalia-

ray that projected into the canalar lumen.

CRATEROMOEPHA MEYERI TUBEROSA Tj

PL IV., Hg. 1>; PI. v., figs. 12 ct 13.

CJ. meyeri vai'. luhero.^a. Ijima, '98, ]i. 49.

Of the specimens wdiich I refer to a subspecies of (J. meyeri

under the above trinomial designation, several (no less than
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fourteen) liuvc come nuclei- my observation. The localities in the

^:>agami 8ea, so far as known to me, are : Outside Okinose

(about 429 m.), whence came most of the specimens; Homl)a

(about 572 m.) ; and a spot a few miles E. of Habu, Vries

Islaml. Xurth of the latitude of Ok i nose in the sea mentioned,

no specimen as yet seems to have been o])tained. AVhereas in

the Suruga Bay, on a rich Jfelacrinus ground near Enoura and

of only al)out 80 fathoms depth, the " Albatross " (Stat. 3719
;

May 11, 19()0) trawled u[) a badly macerated specimen which at

the time seemed to me to ))elong to the present subspecies.

A specimen from Honiba (PL V., fig. 12) was growing'- un

a loose stone covered all over with remains of Brvozoa, worm-

tubes, &c. Others from Outside Okinose are attached to Ijlack

lava, to masses of volcanic de-

tritus or to some shells (in one

case to a Balanus and in an-

other to a ]3rachiopod). Sylli.^

ramosa seems to be a verv fre-

quent, if not a constant, com-

panion of the subspecies ; at

least I have been able to deter-

mine the presence of that com-

mensal Annelid in all speci-

mens (seven in number) from

Outside Okinose.

This lot of Okinose speci-

mens is of further interest in

that it comprises a graduated

series of ditterently sized in-

dividuals of the subspecies, the

'IVxl-figure 1.

CnUeromuipha meyeri lubcrosa Ij.

5 natural size.



68 ART. 7.— I. JJIMA : IlEXACïIXELLIDxV, JV.

extremes representing the smallest and the largest I have us yet

seen.

To mention a few specimens in particular. The smallest

just referred to is the one shown in the accompanying text

figure 1, A (S. C. M. No. 478). It is only 42 mm. high, the

stalk being nearly as long as the body 2^i"0i)er. The latter is

18 mm. Inroad. The presence of tubercular prominences on this

small specimen as also on such gradationally larger ones as mea-

sure 57 mm,, 73 mm., 8-") mm., etc. in height, shows that their

their formation takes place very early in the life of the indivi-

dual.

Text-tig. 1, L\ represents a modei'ately huge specimen with

the typically characteristic shape of the subspecies. (From Out-

side Okinose, S. C. i\I. No. 482). Total height, 115 mm.

Greatest breadth of body, Go nun.

PI. v., fig. 12, shows in half natural size the single speci-

men I have from Homba (S. C. M. No. 444). Total height,

lo9 mm. Greatest breadth of body, 100 nun. The irregukir

protul)erances of the Itody are lO-oO mm. or ir.ore in height.

In places the surfaces of directly adjoining protuberances have

come into contact and have fused together leaving an arch-like

passage between them. The stalk is of about the thickness of

one's thumb.

Fig. lo of the same plate depicts the largest s])eciinen (S.

CA M. No. 445, fi-om Outside Okiuose l)y the Iwado-line) tliat

has come under my observation ; it is cut open lengthwise, so as

to shovv' the gastral surfice and the system of excuri'ent canals

traversing the stalk. Total height, 210 mm. Thickness of wall,

7-10 nun. in the lower })art, without taking the outbulging into

consideration.
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Summarily speaking, the general ajipeavance of the sponge

is essentially like that of the typical sj^ecies, except in the fact

already indicated that the external surface of the body proper is

irregularly and conspicuously uneven on accovuit of large and

small rounded protuberances. These are usually only slightly (tr

not at all developed along the rim <A' the cup-like body for some

distance from the thin oscular edge. Lower down and on the

remaining portion of the body, they exist in indefinite numbers

and distribution (typically as in text-fig. 1, U). Noteworthy is

the fact that in four cases I have found the bosses, scarcely

developed on one side of the body, instead of being j)resent all

around as is usually the case, so that that side ap[)ears neaidy

smooth. Further, in several specimens the body is found to be

laterally compressed to a greater or less degree, the osculum then

presenting a correspondingly oblong shape. The firm-looking

stalk, which is generally of an irregular outline in cross- section,

makes up l-h of the entire height of the sponge. It may be

covered over by a criist-like coating of dermal and hypodermal

peiitactins, which however are easily detached.

Some of the freely open excuri-ent apertures on the gastial

surface (PI. V., fig. 13) are of a conspicuously large size. This

is owing to the larger caliber of the excurrent canals wliich

penetrate into the parietal Ijosses. AVlien such a canal is exces-

sively widened it may aj)pear more like a niche iii the wall of the

ii'astral cavitv than a tube, tliousi;h it seems that the boss alwavs

arises as a thickeninir of the wall and not bv an evairiuation nt'

this. The bottom of the gastral cavity is occupied centrally Ity

a space which peripherally runs out into radial septa-like ridges

and on which open com[)aratively small apertures leading into

the canal-svstem of the stalk.
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Spidilation.

The various spiciilar elements are in essential agreement with

those uf typical C. meijcrl. I may therefore confine my account

of the spiculation to only those points which for one reason or

another seem to me to be worthy of sj)ecial note.

Among the parenchymahn, which ai'c ])redominantly diact-

iiis, there are occasionally observed hexactins of moderately large

si/e. This is exactly as in the typical species but is here specially

mentioned, since in the snl)species ruc/osa I have failed to dis-

cover any parenchymalia of hexactinic sha]>e.

In all the larger specimens, the hypodcj-mal strands as seen

-with the naked eye or under the lens are on the whole some-

what coarser (u[) to 90 //. in thickness) and therefore more dis-

tinctly visible than in the individuals I have seen belougiug to

the tyjùcal Sjiecies. Moreover, they extend continuously to

considerable lengths without beconnng Ijroken at short intervals

in course. J>y branching and by intersecting v,ith one another

they form a line nieshwork with small angular meshes. Micros-

copic examination shows that these hypodermal strands consist

mainly of line diactins in fascicular arrangement. Pentactinic

hvpodermalia in condjination with the strands are comparatively

sparse (cfr. ]). 03), though they occur abundantly on the stalk.

The wide difference in character Ijetween the hypodermal lattice-

work as described aljove and that known to me from the typical

species will be apparent by comparing figs. 11 and 6 in PI. TV.

Howevei', the difference is a])parently one which becomes pro-

nounced oidy afier the subspecies under consideration has grown

to a certain large size. Thus, in the smaller specimens—say, in

those not over 100 mm. or so in height—the diactins and the
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hexactins are oitlior nearly equally represented or the latter

predominate over the former in numerical proportion, in which

cases the hypotlermal structure as regards its composition is much

the same as in the typical species. In the smallest specimen at

my disposal (text-fig. 1, A), the hypodermal latticework is

scarcely developed as such and can not he distinguished from the

choanosomal feltwork.

The canalaria, which I have seen in l)oth incurrent and ex-

curront canals, arc rough pentactins with or without a rudiment

of a sixth ray ; occasionally they are stauractins or hexactins,

though in some individuals the latter form may be said to he

even al)undant.

Of the hexasters, the microdiscohexaster (PI. IV., fig. 9) is

met with in moderate al)undance in 1)oth the subdermal and sub-

gastral regions. The terminals are perceptibly finer than in the

typical species as exemplified by specimens from both Celni and

the Sagami Sea, but this may l)e a varialde character. The dia-

meter ranimes from oS /^- to '>() /i.

CRATEROMORPHA MEYERI RUGOSA Ij.

PL lY., figs. 10, 11 ; PI. v., figs. 14, irK

C vieyerl var, rugom. Iji.afa, 'g8, p. 40.

This subs2)ecies is established on the strength of five speci-

mens. One of these belonged to ^Ir. Alax Owston (O. C*. No.

G':)77) ; the rest are all in the Sei. Coll. Museum. The known

localities are Outside Okinose by the Iwado-line and Homba

(al)out 572 m.), each of which localities has thus far yielded two
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specimens. The grounds may be said to he the same as those

tVom which came both C mei/eri and C. meyeri tuberom. As-

snmably the three forms thrive under different physical condi-

tions of the bottom, and the possibility can certainly not be

excluded that they represent what Bidder has recently called

" the metamps."

Subspecies rvgom is shaped much like tvherosa but is char-

acterized by the fact that the external surface of the body pro-

per, except close to the thin oscular margin, is extremely uneven

on account of numerous wrinkle-like ridges and other irregular

])rominences. The sponge may grow to a respectable size, measur-

ing 320 mm. in height, as attested by one specimen in the Sei.

Coll. (JNlus. No. Ö03, from Okinose). In that specimen the stalk

length is about equal to only one-fourth of the total height ; it

broadens above to an unusual extent, so as to assume an inverted

cDnical sluipe. The body proper is unfortunately much shrunk

and jiartly destroyed.

Very well preserved are the two S2)ecimens shown in PI. V.,

figs. 14 and lo, and hence they may be taken as models for

description. Though they are about the smallest I have had,

the height measures nearly 240 mm. in l)oth. The stalk is

nearly as long as the body, near the small and irregular attach-

ment disc is about as thick as one's finger and gradually thick-

ens above towards the junction with the body. It is throughout

compact-looking, being partly covered by a dense coating of der-

mal s])icules which easily f;ill off, and partly firmly felt-like on

account of the exposed parenchymal fibers that run in the main

longitudinally. Tengthwise it is more or less prominently ril)bed

in the upper part, the ribs passing above into the superficial

irregularities of the l)ody proper.
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This stalk expands somewhat abruptly at its upper end ; it

is more or less distinctly compressed laterally. In the specimen

of fig. IT), the major transverse axis of the body measures

172 mm., the minor falling short of it by nearly 50 mm. The

wall, which is thin along the oscular edge, shows a considerable

thickness below. The osculum is large and wide, being of an

oblong shape though quite irregular in outline. The irregulari-

ties of the external surface, which form the most conspicuous

feature of the subspecies, are apparently due : firstly, to the thicken-

ing out of the wall into protuberances similar to those of tubero-

sa, these being generally most prominent in the lower part of

the l^ody ; and secondly, to the tact that the general surface is

thrown into low and sharp-edged wrinkles, such as arise on cer-

tain soft substances when they become parched. In the sponges

before us there can be no doubt whatever that the rugosity is

something natural to them and not a postmortem feature.

Except in the above character, the texture and general ap-

pearance of the sponge are in essential agreement with typi-

cal C. meyeri but especially with the subs2)ecies ivherom. I may

specially mention that as regards the appearance of hypodermal

strands and of the gastral surface (see fig. lö), what I have said

under tuberosa is equally applicable here.

The agreement extends to the spiculation also. But there

exists one, probably not unimportant point of difference in the

fact that in no specimen of rugosa have I found hexactins among

the parenchymalia, these consisting exclusively of diactins. This

negative result was reached in spite of a special search made in

a number of preparations.

Exactly as in tyberosa, the hypodermalia in the body pro-

per are mainly diactins
;
pentactins occur only here and there
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amongst them (PI. IV., fig. 11). Tlie}" form relatively long and

continuous strands of varying strength. Some of the strands,

especially those running along or forming the edge of the more

prominent wrinkle-like ridges, m;iy be 300 // or more in breadth.

On the stalk, pentactinic hypodermalia are present in abundance
;

numbers of them adhere to the finger on being touched.

The canalaria are rough pentactins with or without the

knob-like rudiment of a sixth ray. Eegular hexactins as canal-

aria have not been met with.

On other points in the spiculation special remarks may be

entirely dispensed with, as they would be but a repetition of

what I have already said under typical C. meyeri.

CRATEROMORPHA PACHYACTINA Is.

PI. IV., fig. 13.

Crateromorpha jxichyact'nia. Ijdia, '98, ]). 49.

This species is based on a single and, unfortunately, much

injured specimen (Sei. Coll. ]\lus. No. 395) which is stated to be

from the Tosa Sea, off the island of Shikoku. The specimen

was found included in the exhibits of the marine j^roducts of

Küchi-Ken (Prov. Tosa) in the Fourth Industrial Exhibition

held at Kyoto 189Ö ; it was purchased by the natural history

dealer " Mimatsu " of Tokyo and subsequently acquired by the

Science College. I at first referred it to GraleromorpJia meyeri,

but a closer examination of the structure rev^ealed a number of

points which seem to be sufficiently characteristic to found a dis-

tinct species on.
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The specimen consists of a stalk and a large fragment of

the body projier. The former is about 100 mm. long and 18 mm.

by 26 mm. thick in the upper portion, but narrower below and

just above the swelling at the extreme base. In its general ap-

pearance, in the mode of transition into the body proper, in the

canal-system traversing the interior and in the ankylosis of

principal spicules in the lower portion, the stalk corresponds ex-

actly to that of C. meyerl. One thing which attracted my atten-

tion from the outset was the fact that on touching it with the

fingers it readily gave off' sharply pointed and disproportionately

strong-rayed spicules (hypodermnl pentactins), on which account

it was necessary to use extreme caution in handling it.

The fragment left of the body-wall is in a mutilated condi-

tion but still s'lfiiciently w^ell preserved for determining the more

important features of the sponge. It is easy to conceive that

the specimen, when entire, had approximately the size and

general appearance of the two specimens of C. meijeri rugosa

figured in PI. V., figs. 14 and 1.3. Thé external surface is ex-

tremelv uneven on account of irregular elevations of varying

height. The wall is thick, measuring not less than 15 mm. in

thickness near its junction with the stalk.

While the gastral surface is perforated with numerous large

apertures of excurrent canals and looks much like that of G.

nieyeri, the outer side of the wall presents a remarkably com-

pact and densely felted appearance, apparently due to an ex-

cessive development of the parenchymalia as well as to the fact

that the dermal layer is closely adherent to the parenchymal

mass. The subdermal space is scarcely perceptible, while incur-

rent apertures and canals, so far as can be recognized with the

naked e3^e, are narrow and widely separated from one another.
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The largest incurreut apertures, seen here and there in scattered

distribution, do not exceed 2 mm. in diameter.

Spiculation.

The pai^enchymalia seem to consist exclusively of diactins.

Not a single parenchymal hexactin could be discovered although

a special search was made for them. A number of the diactins

may be called princijmlia. These are straight or bow-shaped

spicules of varying strength ; smooth all over and sharply pointed

at ends. In the body proper they may measure ü mm. in length

and 275 /t in thickness in the middle ; in the stalk they are

generally longer but more slender, reaching up to 15 mm. in

length and 100 /j. in thickness. The larger diactins are found in

especial abundance near the external surface in both the body

and the stalk. In the latter they mostly run in longitudinal

directions.

But by fc\r the greater part of the parenchymalia is made

up of very much finer diactins (accessoria) generally not over

o mm. in length with a breadth of only 4-15 //. The ends of

these are somewliat swollen, rounded and rough-surfaced. These

filamentous diiictins occur in part as comitalia to the stronger

spicules ; for the rest they stand alone by themselves and may

be developed in such exceedingly great numbers as to form a

tissue of very fine soft texture. Such a tissue exists even in the

stalk but is confined to the inner portion of its upper part.

When freed of any such coarser spicules as may be contained in

it, which can be done without much difficulty l)y feeling for

them, the tissue can be l)alled like wool or cotton by rolling it

between the fingers.
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The ankylosis of certain spicules in the lower ])art of the

stalk occurs in much the same manner as in (J. meyeri. Per-

haps it may Ije regarded as a point of slight difference that the

obsolete microtubercles on the beams of the basal framework are

comparatively sparsely |»resent in an irregular distribution.

Btrongly developed as are the j^arencliymal piincipalia, a far

more striking feature is olfered by the unusually thick-rayed

hypodermal o.vypentaotins (PL IV., fig. lo). These occur in

abundance on both the body and the stalk. Handling the sponge

without due care is liable to lead to the irritating result of find-

ing them impertinently sticking to the skin by their sharp

points.

While some of the pentactins—evidently those not yet fully

developed—have indeed comparatively slender rays, most of them

have rays so thick that they may be said to l)e nearly of an

elongate conical shape. Wath a length of 24 mm. (as measured

from the spicular center), the rays may be 330 // thick close to

their base. They taper gradually towards the sharply pointed

ends and are smooth throughout. All the rays in one and the

same pentactin are of nearly equal lengtli. The plane of the

paratangentials is usually convex on the outside. The pentactins

in situ can be discerned witli the naked eye and picked up one

by one by means of a pincette. In PI. IV., fig. 13, a few der-

malia and some fine parenchymalia (comitalia) are drawn by the

side of a hypodermal pentactin in order to show at once the

striking difference in bulk.

No other spicular forms than the above pentactins can be

distinguished as hypodermalia. The dermal layer lies in most

places in direct apposition to the parenchymal mass, and there-
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fore it is scarcely possible to discriminate any one of the under-

lying diactins as being hypoderinal and not parenchymal.

The dermalia, so far as I have seen, are all small rough

pentactins, exactly comparable to the same of G. mej/eri. They

do not form a distinct dermal la ce work, being closely adherent

to the tissues below. The gastraUa, which are likewise lOugh

pentactins, also show no noteworthy point of diaerence from the

same ot C. mei/eri.

The same may further be said of the hexasters of this

species, so that I need not enter into a description of them be-

yond making the following cursory remarks.

The oxyhexaster is abundantly present in all parts of the

parenchyma. Diameter, 80-100 /a Number of terminals to each

principal, 2-4.

The microdlscoliexüstcr is common in the parenchyma gene-

rally. Diameter, oS-50 //.. The figure of this rosette given in

PI. IV., fig. 9, from (J. itieiferi tuberosa, may pass equally well

as that of one from the present species.

CRATEROMORPHA. CORRUGATA Ij.

PI. VI., figs. 1-8.

Craleromorplia corrugata. I.iima, '98, p. 49.

I consider thi& as a very well characterized species, which,

unless the specimen to be identified is too imperfectly preserved,

can be easilv recognized.
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About fifteen specimens in all have passed tlirough my

hands. ISTo doubt they all came from the Sagami Sea ; a more

exact statement of locality can l)e made only in the cases of five

specimens from Outside Okinosé by the Iwado-line (200-oOü fms.)

and of one from a spot in Döketsba (100 fms.). The latter speci-

men, together with Euplectella m'irs//al/i, Mttacrinus rotundus, etc.,

was obtained by Professor Mitsukuri in one of his excursions

on the " Gülden Hind."

At first sight the species may appear not unlike C. meyeri

tuherosa or rugosa (PI. VI., fig. 6). The general shape of the

body is that of a bowl of irregular contour, broadest at the base,

the central portion of which passes below into the stalk. The

periphery of the body-base may somewhat overhang the insertion

of the stalk.

The external surface of the body proper is very peculiarly

characterized. Though it looks much the same as in C. meyeri

along the thin smooth oscular border, the greater part of it pre-

sents a nuich folded or corrugated appearance. The rounded and

quite irregular folds causing this appearance may at once be dis-

tinguished frDUi tlic simple j'rotuberances of G. meyeri tuberosa

or from the wrinkled irreguhirities of C. meyeri rugosa. Between

the folds are furrow like or 2:)it-like depressions; many of tiiese

are shallow and plainly show the cul-dc-sac bottom, while others,

esj)ecially the pit- like ones, are frequently deep and may even

be so deep and canal-like that their course can be followed only

by introducing probes or by cutting open the wall. And among

such deeply penetrating pits or canals there invariably exist some

that internally freely intercommunicate with others of the kind.

The canals may divide in their course and the branches may by

anastomosis from a tunnel-system that opens externally by more
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than two openings. Thus the canals in question are strictly

comparable in character to the intercanals of the Ascons, and

indeed the species bears some external resemblance to certain of

those Calcarea. Needless to say the above perforating passages,

for which the name intercanal may be borrowed, are throughout

lined with the dermal layer as is of course the entire surface

externally exposed {vide PI. YI., fig. 7, in which the dermal

surface is colored yellow).

The external depressions are on the whole deepest, and the

intercanals most frequently developed, in the lower part of the

bodv. In that re2;ion the thickness of tlie bodv-wall—consider-

ing this to be represented by the space between the general

surfaces of the exterior and of the central gastral cavity—must

be said to be considerable, being 90 mm. or more in very large

specimens. But, if we restrict the application of the term

" body-wall " to that layer of the sponge-tissue which is bounded

externally by the dermal layer and internally by the excurrent

surface, irrespective of whether the latter belongs to the gastral

cavity or to the canals opeining into it, the wall-thickness is

nowhere very great, being usually 2-3 mm. and probably never

more than 5 mm.

Apart from the external irregularities above described, the

dermal surface is smooth. The dermal layer is of an extremely

delicate kind. The hypodermal lattice-work is made up of beams

which are so fine as to be barely discernible with the naked eye.

The closely set incurrent apertures, visible through the dermal

layer, are small, measuring not more than 2 mm, iu diameter.

The gastral surface (PI. VI., fig. 7) presents an appearance

essentially similar to that of C. meijeri. Above and near the

oscular margin, there occur only small roundish excurrent aper-
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tares, mostlv under 2 mm. in diameter. Lower down, larger

apertures likewise of roundish or oval shape are added to them

until the largest occurring in the deepest part of the cavity may-

measure 1'") mm. or more across. Centrally at the bottom there

is an irregular space with comparatiyely small apertures, as we

haye seen also in C. weyeri. The larger apertures usually do

not lie very close together but are separated from one another

by a rather wide interspace occupied l)y small apertures only.

While the smaller apertures show a sharp angular edge, the

larger ones are without any edge at all, the transition of the

central gastral cavity into the excurrent passages being gradual

and imperceptible. The latter are sometimes shallow and niche-

like, at other times much deeper and pit-like or canal-like. The

appearance of their wall is essentially that of an extension of the

gastral surface. The larger deeply penetrating excurrent canals,

as can be determined by cutting them open, often but not always

intercommunicate with one another. The anastomosis reminds

one strongly of the gastrocanals or the tubar system of the

Ascons. It is plainly associated, both genetically and in topo-

graphical relation, with the intercanal system of the exterior.

The stalk is nearly as long as, and sometimes perceptibly

longer than, the body proper. In general appearance it is

scarcely distinguishable from that of C. meyeri. It is firm

throughout, the lower part being quite hard and compact. The

lower end may expand into an attachment disc. Superiorly it

gradually broadens, acquiring a densely and longitudinally fibrous

appearance and an obtusely polygonal shape in cross-section.

On severing the sponge-body, the upper end of the stalk is found

to he divided into a few l)ranches ; so, at any rate, after the

sponge has attained a large size. It is solely by this peculiarity
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that I identify the completely macerated stalk shown in PI. VI.,

fig. Ô, as that of the present species. The liranched state is to

be accounted for by the intercanal or intercanals that go right

through the sponge at the junction of the l)ody with the stalk.

The figure just cited will give a good idea of the manner in

which the excurrent canals traverse the stalk.

I may now add some remarks concerning certain individual

specimens.

The largest specimen I have seen (O. C No. 40B4) was

020 mm. high, the body measuring fully 250 mm. in greatest

breadth.

The typically shaped specimen (O. C. No. 108), shown in

PL VI., fig. 6, measures 247 mm. in height and 190 mm. in

greatest breadth. Htalk, about 90 mm. long. Osculum, 120-

140 mm. in diameter. Gastial cavity not deeper than 100 mm.

Greatest thickness of body-wall (as measured between two points

in the gastral and the general external surface), 90 mm. or

more.

Another exquisitely preserved specimen—that depicted in

PL VI., fig. 7, in a longitudinal section (8. C. M. No. 365,

from (lutside Okinose)— is smaller. Total height IIT) mm.

Breadth at the osculum, oO mm. Greatest l)readth, 74 mm.

Stalk, ahout (>0 mm. long and ^-14 mm. })r()ad. Gastral cavity,

40 mm. deep.

An individual with an uiuisually widely expanded calyx had

a lireadth of 300 mm. and a height of 2öO mm.

Of special interest are the two smallest specimens I have

had at my disposal (S. C ^l. Nos, 484 & 485, shown in the

appended text-figure 2). The smaller of the two (Ä) is about
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ïext-fiffure 2.

50 mm, high ; size of the oscuhim

with out-tiaring rim, 26 mm. hy

11) mm.; and breadth of the body

at base, 2o mm. l)y 18 mm. The

other specimen [B] is 80 mm.

high ; body, o4 mm. long, and 27-

37 mm. broad ; size of the oblong

osculum, 34 mm. by 16 mm. In

both the lateral compression of the

body is distinct, a fact which I

have not specially noticed in all

the larger specimens. Both the

small specimens show on the der-

plia comujata ij., iVoio Outside okiiiosé. niai snrfacc of the bodv a numbci
The arrows indicatu tlie intercumiaiinicut-

Two small -pecimens of Craln-'naor-

cornicfata Ij., iVoio Outside Okiiic

arrows indicate tlie intercuimaiiniu

ing external depressions, f nat. size. of dimple-like dcprCSsionS. SomC

not all—of the deeper and pit-like depressions intercommunicate

with one another, representing an early stage in the formation

of intercanals. From their general appearance it is to be con-

cluded that the intercanals result from the breaking through of

adjacent external depressions, which become deeper as the sponge

advances in growth, and apparently not by the fusion of tubular

outbulgings from the sponge-wall, although the two processes, as

both actually occur among the Ascons, are to be considered as

modifications of one and the same process leading to the same

result. In the two little specimens under consideration, the junc-

tion of the body with the stalk is simple exactly as in C. ineyeri ;

the piercing through ol' that part seems to take place at a later

stage of the growth of the sponge.
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Spiculation.

The jtarenchymal'm do not contain hexactins but consist ex-

clusively of diactins, as in C. meyeri rugosa. The diactins are

for the most part thin and small, terminating with i-ough swollen

ends; generally under l.ö mm. in length and 10 jx in thickness.

Occasionally there occur larger diactins which may be called the

principalia. These may attain a length of 3 mm. and a breadth

of 5b II at the middle. They are bow-like or ahnot?t straight

and differ from the smaller parenchymalia in tapering towards

both ends. On account of the general smallness and fineness of

the parenchymalia (PI. VI., fig. 8) the consistency of the sponge

-

body is soft and delicate, as ascertained on spirit specimens.

The firm stalk, on the other hand, contains parenchymal

diactins wdiich may be 10 mm. or more long with a thickness

of nearly 80 ij.. In its lower portion is observed the usual

synapticular coalescence between the principal supporting spicules.

The beams of the rigid framework are nearly smooth all over,

the microtubercles being present at places only in a sparse num-

ber, much as I have seen them in 0. pachyactina.

The hypodermalia are mainly pentactins, which are supple-

mented by occasional diactins. The pentactins are small to

medium sized, the rays measuring up to 500 //. in length and

83 [J. \n Ijreadth at base. The unpaired proximal ray is some-

what longer than any of the paratangentials in the same spicule.

Each ray gradually tapers towards the roughened, usually coni-

cally pointed end. The above pentactins exist rather copiously^

the spicular centers l)eing separated -from one another by an

interval which is a])proximately equal to the length of the para-
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tangential rays. With these rays they form a fine hypodermal

network, the small meshes of which are irregularly angular or

are often incompletely enclosed.—The hypodermal diactins are

fine and ditter in no way from the smaller parenchymalia. In

one specimen of the sponge they were found in tolerable fre-

quence ; in others they were rather rare.

The dermalia (PI. VI., figs. 1 & 2) are rough stauractins

and pentactins, the former predominating. Length of ray as

measured from the spicular center, 85-138 a. In certain speci-

mens I have frequently seen the stauractinic forms in possession

of the rudiment of the fifth (proximal) ray in the form of a boss

(fig. 2). The four paratangentials of a spicule are in a plane

which is but slightly convex on the outside and is often nearly

perfectly fiat. The roughness of the ray surface is, as a general

matter, less pronounced than in C. meyeri. It often diminishes

towards the base of the rays where it is altogethor lost (fig. 1).

Along the thin oscular margin the dermalia are found to

be represented now and then by tauactins and even liy diactins.

The latter seem to intergrade with the parenchymalia of the

region by forms of intermediate size and character.

The yastralia are quite like the dermalia. There occur both

stauractins and pentactins amongst them, Itut their number must

be said to be sparse, being found in scattered distribution. A

considerable area of the gastral surface may sometimes be searched

in vain for gastralia.

No special canalaria have been observed.

The Itexasiera of the species closely agree with those of most

other Crateromorpha. They are :
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Firstly, the oxj^liexasters (PI. VI., fig. o) which are of quite

common occiin-ence. Dinmeter, 80-114 p.. Ver}^ rarely I have

met with oxyhexasters in which (jne or two of the principals—
never all the six (hexactinose)—bore each a single terminal

which was bent at base in the well-known manner. The rule is

that the six principals bear each 2 or 3, sometimes 4, diverging

terminals. Except at base, these are nearly straight ; otherwise

they are slightly wavy. Their surface is oljsoletely rough or

nearly smooth. I have noticed that the principals are, generally

at least, perceptibly longer than those in the corresponding

rosette of C. meyeri. But such finer points in the character of

the rosette are probably subject to considerable individual varia-

tions.

And secondly, the minute discohexasters (PI. VI., fig. 4)

which have been met with in some numbers—by no means

abundantly—in the subderinal s})ace. In no other region of the

body have they been discovered. Diameter, 40-30 /i. The entire

shape is quite spherical, all the terminal discs being uniformly

distributed on the surface. Under a high power of the micro-

scope the minute terminal disc is seen to l)e supplied with six,

and sometimes more, marginal teeth. The numerous fine termi-

nals arise from all over the convex surface of the disc at the end

of each principal, as is usually the case with the so-called mi-

crodiscohexaster of the Ivossellidse.
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HYALASCUS TjrMA.

Vase-like, firmly attached by contracted base;

large. Gastral surface lined with distinct endosomal

layer covering over the excnrrent canalar apertures.

Parenchymalia, diactins only. Hypodermalia, pentact-

ins supplemented with some diactins. Dermalia, gener-

ally rough pentactins; occasionally hexactins. Gas-

tralia, similar hexactins. Oxyhexaster represented by

hemiliexactinose and hexnctinose forms. Discohexaster

in one small form with very fine terminals.

The genus was originally instituted by me for the reception

of a single species which I briefly described in 'g6 under the

name of TL sac/amlensis. F. E. Schulze ('97, p. 520), in Ins

revision of the Asconématidtç, placed this genus and species

under that familv. For the orounds that have led me to take

up the genus under the Rossellidiie, the reader is referred to my

Contribution HI. ('03, pp. 78-82).

In '98 I referred to the same genus a second species, If.

glganteiis. And now T feel the necessity of establishing a third

and new s]iecies, H. similis.

The genus seems most nearly related to ScypJiiiliuiii, Vifrol-

lula and Crateromoripha. Its distinction from tliese as well as

from certain other allied genera may l)e gleane<l from the dif-

ferential key given on p. 18.

The three species, which are all of the genus at present

known, will in the sequel be described in detail. They may be

distinguished by the foUovring characters :
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/f.—Canals narrow, nnder 2 mm. diameter. Discohexastir, splierical, 80-90 |j. in diame-

ter ; usually with only o, widely divergent terminals to eacli principal

//. saganiiensis Ij.

''.—Canals as in the above. Discoliexaster, not spherical, 40-50 a in diameter; with

12 or more terminals in a separate, outwardly expanding tuft to eacli principal...

H. siiuilii^ IJ.

<••— ( anals mny ho very wide, reaching several nnn. in diameter. Discohexaster, spheri-

cal, 30-38 ;j. in diameter; with about 10 or less terminals to each principal

H. fflganteus Ij.

HYALASCUS SAGAMIENSIS Tj.

?]. y II. and PI. VIII., figs. 1, -2.

Hyalascus sagauiiens'is. Iji:\ia, '96, p. 251.— F. E. Schulze,

'97, p. Ö25.

The species is based on a single specimen (PI. VII., fig. 1)

wliicli belonged to Mr. Alan Owston. After I had studied it,

as I understand, the specimen passed into the possession of Prof.

B. K. Emerson of Amherst College, Mass., in which institution

it is now probably j^reserved.

It was stated to have been obtained by some fisherman in

the Sagami 8ea. Nothing further about the circumstances of the

capture is known.

The specimen had been torn off at the inferior end. The

wall liad also been toi'ii lengthwise right through, Init this had

been repaired 1)y sewing together tlie severed edges. Notwith-

standing the above defects I believe, especially in view of the

shape presented by //. similis (text-fig. o) which so closely

resembles the present species that the specific distinctness may

almost l)e doubted, tliat the specimen liad suffered but little

change from the original natural shape and that it had been
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firmly attached to the 8ul)stratuin bv the contracted lower end.

In short, the shape of the species seems to be essentially the

same as that which I shall later descri])e for H. similis (text-

fig. 3, p. 96).

As it was, the specimen (PI. VII., fig. 1) was vase-like,

bulging oat on one side at the middle of the upper half, in

which part the greatest breadth measured 230 mm. Entire

length 500 mm. Shape of cross-section somewhat angular on one

side but otherwise rounded. From the broadest part the body

narrowed gradually towards the torn off liase ; superiorly it also

showed a slight and gentle contraction before the irregular out-

flaring of the oscular region. The osculum, surrounded by a thin,

undulating and apparently simple-edged rim, measured 160 mm.

across in one direction and 140 mm. in another. Compared with

the size of the specimen, the wall must be said to be rather thin.

In the broadest part of the l)ody the thickness measured only

about 10 mm. and in the lowest part, where the gastral cavity

had been opened by the tearing off of the base, about 12 mm.

Both external and internal surfaces are tolerably smooth.

The apertures of the canals, incurrent as well as excurrent, are

small, all being under 2 mm. in diameter. This doubtless stands

in a measure in relation to the fact that the sponge-wall is

dense and moderately firm.

The dermal layer of the ectosome is so fine as to be scarcely

percejDtible with the naked eye. Under the lens its minute

meshes appear to be generally quadrate in shape. The hypo-

derraal latticework, just discernible by the unaided eye, comprises

irregularly angular meshes not more than 1 mm. in length of

sides. Aside from the genuine hypodermal beams there are dis-

tinctly observable on the outside a number of much coarser,
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long, obliquely running and intersecting strands, which run direct-

ly beneath the ectosome. Since this lies close over the choano-

somal surface, the said strands may as well be regarded as form-

ing a part of the hypodermal framework as to be considered the

most superficially situated parenchymal bundles.

Where the thin ectosome has fallen away, the choanosomal

surface appears somewhat roughened on account of numerous

shredded ends of very small parenchymal bundles (the pillars),

which, coming up from below, terminate just at the ectosomal

surface. The little shreds are apparently, at least in part, formed

of those parenchymalia which accompany the unpaired proximal

ray of hypodermal pentactins.

In the upper part of the gastral cavity the surface, perfo-

rated by small excurrent canalar apertures, at places presents

simply a coarse felt-like appearance. This is doubtless due to

the loss by abrasion of tlie gastral layer or the endosome which

must have once covered the entire gastral surface. At any rate,

the deeper and by far the greater part of the cavity is actually

lined by a delicate and continuous endosomal layer, through

which are seen the excurrent canalar apertures as well as the

subgastrally running, long and intersecting strands of the paren-

chymal mass. At places the surface shows dead-white patches,

as if affected by a mould ; these are due to excessive local

accumulations of gastralia.

Spiculation.

PI. VII I. , figs. 1 and 2, will S3rve to give a general idea

of the spiculation of the species.
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The parenchyiiialia are all slender diactins of variable thick-

ness. Only exceptionally among the thinner ones do there exist

such as show an annular swelling in the middle. Their ends

are usually sparsely beset with microtubercles and are sometimes

pointed and sometimes rounded. The diactins run either isolated-

Iv or combined into long thread-like Ijundles. In the latter case

some of them may, on account of their larger size, be distin-

guished as the principalia. These are long, slender and gently

curved or nearly straight oxydiactins, very gradually tapering-

out towards ])Oth fine smooth ends. They may attain a length

of 20 mm. or more and a breadth of 120 ii. in the middle.

The comitalia are only 10 a. thick or even thinner, showing as

usual the same breadth for the greater part of their length.

The presence of gradationally intermediate sizes between the

principalia and the comitalia clearly indicates the origin of the

former simply l)y continued growth from amongst the rank of

the latter. Synapticular formation exists nowhere, but we should

expect to find it in the very base of the sponge which is not

preserved.

Along the oscular edge there are seen at some places a

palissade-like row of needles, projecting free for about half a

millimeter or so ; however, it is clear that we have here to do

not with special marginalia but simply with the ends of ordinary

parenchymalia unnaturally exposed as the result of abrasion.

The hypoderinaUa (PI. VIL, fig. G) are, mainly at least,

moderately large oxypentactins with smooth tapering rays. The

unpaired proximal ray, which is straight, may be 2-3 mm. long.

The paratangential rays aie shorter, generally measuring 0.9-

1.2 mm. in length ; they are always curved to a greater or less
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degree or somewhat wavy. The pentactins as seen on surface-

view preparations are commonly arranged in groups of two or

three, the centers lying more or less closely together. The para-

tangentials in each group, together with those emanating from

adjacent groups, are brought together into loose bundles, which

constitute the l)eams of the irregularly meshed hypodermal lattice-

work. Now and then some diactins take part in the formation

of the said latticework ; they may therefore be regarded as

occasional elements of the hypodermalia. Hypogastrally no pen-

tactins occur in the endosome.

The dermalia (PI. VIL, figs. 2 & 3 ; PI. Vill., fig. 1) are

mostly pentactins, not infrequently hexactins and very rarely

stauractins. The pentactins are commonly supplied with a boss-

like rudiment of the distal sixth ray. The rays are rather

strong, measuring 80-110 // in length (as measured from the

center) and 8-11 // in thickness at base. They taper perceptibly

from the l)ase towards the conically pointed end (a point, which

PI. YIL, fig. 3, fails to show). 1'heir surface is throughout beset

with conical and ei'ect or nearly erect microspines that give a

coarsely shagreen-like appearance to the entire surface of the

spicule. '1 he more prominent microspines may be turned ob-

li(]uely outwards, Sometimes, l)ut not always, the microspines

grow considerably weaker and more sparse towards the base of

the rays and the central nude. In the hexactinic form the ]-ay

that is distally directed is in no way difierentiated from the

rest. I*?een under the microscope the dermal latticework is not

in all parts regularly meshed, and where the meshes show an

approximately quadrate shape, the paratangentials of separate but
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directly adjoining dermalia are, as usual, apposed side by side

throughout their entire length.

The ffasiralia (PL VII., üg. 4; PI. VIII., fig. 2) are all

hexactins in which the free proximal ray is much longer than

any of the other rays. Length of paratangentials, 90-110 n.

Distal ray as long as paratangentials or somewhat shorter.

Length of proximal ray, 185-275 /^. Breadth at base of rays,

10-14 /J. All the rays taper very gradually towards the coni-

cally pointed ends. (PI. VIL, fig. 4, does not faithfully repre-

sent this point. The general shape of the gastralia is better

shown in PI. VIII. , fig. 2). Except at the base of rays and on

the central node, Ijotli of which parts are generally smooth, the

surface is beset with numerous microspines similar to those on the

dermalia. The microspines on the free proximal ray may l^e

slightly more strongly developed and more distinctly outwardly

directed than those on the other rays. In my preliminary de-

scription ('96) of the species I have said that the gastralia, on

account of their specially developed proximal ray, might be

called hexactin-pinules. That statement I beg now to withdraw

for fear that it may lead to an over-estimation of the degree of

differentiation shown by the proximal ray. The gastral hexactins,

it may be said, are no more specially characterized than are

those with prolonged proximal rays in certain other Possellids

(f. i., SiaurocalyptuB glaber, lihabdocalyplm ungaiculatus, etc.)

Oxyhexasters (PL VIL, figs, 7-10), re])resented by heuiihex-

actinose and somewhat less frequently l)y stiictly hexactinose

forms, are abundantly present in the choanosome as well as in

the gastral layer. Normally developed oxyhexasters, in which
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all the principals bear two or more terminals each, were not met

with ; if at all present, they must be exceedingly rare. In dia-

meter or axial length, the oxyhexasters measure 100-145 //.

Hexactinose forms (axial length 120-145 ix) are for the most

part appreciably larger than those which are hemihexactinose
;

indeed this seems to be the general rule with all the Kossellids

in which oxyhexasters show a tendency to take the hexactinose

form. The terminals appear to Ije moderately strong, on an

average are about 2i thick at base, and are generally nearly

straight. Their surface is obsoletely rough. The principals are

exceedingly short, being almost reduced to nothing. In all cases

of the rosettes, if recourse be taken to proper methods of treat-

ment, the axial filament is seen to extend from the spicular center

into each principal but never beyond into the terminal, whether

this be sinsfle or double.

In the hemihexactinose forms, it seems most usual that only

one or two, but sometimes three, of the six principals bear two

widely divergent terminals on each, the rest of the ])rincipals

being uniterminal. Thus, oxyhexasters with seven or eight ter-

minal points in all are of the most frequent occurrence. Some with

as many as 'nine terminal points in all have occasionally been met

with. A case of a principal bearing more than two terminals

has not been observed. This is in unison with the aj^parently

strong tendency of the oxyhexasters towards becoming hemihexact-

inose or hexactinose, for a biterminal principal may be said to

be in a stage which l)y l)ut one last step in the process of reduc-

tion would lead to a uniterminal state. The simple ray composed

of a principal and a single ray, whether belonging to a hemi-

hexactinose or to a hexactinose oxyhexaster, is usually nearly

straight throughout but may not infrequently show a gentle and
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sometimes a more pronounced and somewhat angular bending at

base. The latter condition is one which would arise directly

from the biterminal state by total atrophy of one of the termi-

nals, w^hile the former condition represents transitional phases of

a uniterminal ray towards becoming perfectly straight at base.

Noteworthy seem the degenerate oxyhexasters with less than

six terminal points, such cases being certainly quite rare. In

PI. VII., fig. 8, I have shown a case which in view of the shape

might be called an oxystauraster. There can be no doubt what-

ever that this spicule was derived from a hexactinose oxyhexaster

by comj)lete suppression of two opposite rays occupying the posi-

tion of an axis.

The discohexasler (PI. VIL, fig. 5) is moderately common

near the gastral surface. It is probably not totally wanting in

the parenchyma generally. It is rather small in size, spherical

in shape and of an exceedingly delicate nature. Diameter, 80-

90 n. A spherical central node is sometimes distinctly percep-

tible and sometimes not. The six principals are short, being only

about 3 It. long ; their outer ends seem to be simply truncate,

instead of forming a disc-like expansion. The terminals, of which

there are usually only three and exceptionally four to each

principal, are very fine filaments which thicken somewhat towards

the outer end. The small number of the terminals radiating in

all directions seems to be characteristic, forming the most impor-

tant diagnostic feature by which the present species can be dis-

tinguished from Hijalascus similis. The terminal discs are quite

small ; in lateral view they appear arched like a watch-glass.

Their marginal dentation could not be brought into view. The

terminals break off easily at a certain distance from the base, so
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that tlie (liscoliexaster is found l>ut rarely in a perfectly intact

state.

HYALASCUS SIMILIS nov. sp.

Just in time to admit of the insertion of this description,

]Mr. Alan Owston has shown me, with his usual courtesy, a

l)eautiful and excellently preserved specimen (O. C. No. 7803)

acquired by him not long ago from the coast of the Province of

Tötömi. It at first appeared to me to l)e a second specimen of

Hyalasciis sagamiensis, but a close study of the spiculation has

led me to think otherwise and I propose to call it H. similis n.

sj-». The exact circumstances of the capture of the specimen are

not known.

The shape

of the specimen

is shown in the

accompanying

text-figure 3 in

one-fifth natural

size. The saccu-

lar and rather

thin-walled body

measures 380mm.

in total height.

The main part of

it is distinctly

ïcxt-fiouie 3. laterally com-
Hyalaxcui^ aimilis n. sp. in i; natural size. Two views of tlie -, a j. j.r,

same specimen seen from different directions. prCSSeu. A.t thC
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ventricose middle the breadth measures sagittally 230 mm. and

transversely löO mm. The body contracts towards both ends,

but less so above than l)elow. The oscular region, which termi-

nates in a thin simple edge, is outflaring to a greater or less

degree in different places. The osculum measures 135 mm. by

loO mm. in diameter, the lesser and the greater diameter in

relation to those of the laterally compressed main part of the

body being exactly reversed in orientation. The basal end with

irregular longitudinal ribs and furrows measures about 70 mm.

across. The surface of attachment to the firm substratum is in

several irregularly shaped patches. The wall is only al)Out

5 mm. thick in the middle of the sponge. The gastral cavity

extends at the bottom into the stalk-like basal region.

As regards the general appearance of both the external and

internal surfaces, the texture and the canals, what I have said under

H. sagamiensis (pp. 89 & 90) is equally applicable here. The

similarity further extends into the spiculation so that this again

need not be described in detail except in regard to one point

which constitutes the chief, if not the only, distinctive character

of the present species.

The point in question concerns the discohexaster (text-

figure 4). This occurs not uncommonly in scattered distribution

throughout the parenchyma, though by no

means so abundantly as the oxyhexasters. Being

of very inconspicuous appearance, a careful ex-

amination of the preparations is necessary in

order to find one. Moreover, the exceedingly

fine terminals easily break off, as that it is

Text-fi^ire 4.

„,,,., , usual to find the discohexaster in a more or less
ilie discohexaster

of i/. «w//«. 500 X.
çiamaged condition and not infrequently repre-
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seiited by only the central parts. The size is small, measuring

only 46-50 p. in diameter. The general form can not be said

to be spherical, since the terminals to each principal form a dis-

tinctly separate tuft shaped like the perianth of a lily. The six

principals arising from the small and spherical central node are

short ; the measurement from end to end of two principals in

one axis is scarcely 10 //.. Their outer ends do not appear to be

expanded. The thin terminals (20 /^ long), of which there are

10, 12 or more in a tuft at the end of each principal, are of

the most delicate description. They thicken just perceptibly to-

wards the outer end which terminates in a minute pinhead-like

disc. The entire ray, with the outwardly expanding tuft of ter-

minals, is in appearance not unlike that of the octaster of certain

Acanthascin?e.

The above discohexaster as compared with that of H. saganii-

ensis presents marked differences. (Compare text-figure 4 [magn.

500 times] with PI. VIL, fig. 5 [magn. 300 times]). It is con-

siderably smaller (46-50 /i dia. against 80-90 // dia.), and the

fact that ^ the much more numerous terminals are arranged in

distinct tufts gives to the spicule a very characteristic appearance.

I think the différences indicated are of sufficient import to justify

the specific separation of IL similis from the foregoing species.*

" Too late to admit of introducins; change?; in tlie text I iind that the discoliexaster

liere described is not the only kind but that there is to be ascribed to the species another

which I had entirely overlooked. Having occasion to re-examine the preparations, I have

come across a discohexaster lying near tlie gastral surface, which closely resembles thai of

H. sa'jamienÙH (PI. VII., fig. 5). Spherical in shape, with diameter of 76 [;.. Terminals, :!

or 4 to each short and minute principal; exceedingly fine and very slightly thickened to-

wards the outer end which terminates in a minute disc. Having once seen it, I have suc-

ceeded after a prolonged search on several preparations in discovering a few more of tlie

same kind. It mu-t be said that this discohexaster is of very rare occurrence; possibly it

is on the verge of disajipearance. But then it seems undeniable that we have in it a dis-

cohexaster form which is common to both H. sagamiensis and //. similis. Was not the

smaller form (text-fig. 4), considered in the text to be peculiar to the latter species, over-
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Of other points in the spiculation I may put down the fol-

lowing notes, though these are in the main nothing but repeti-

tions of what I have already stated under //. sagamiensis.

Farenchymalia, slender diactins of varying length (up to

25 mm. or more) and thickness (up tp about 175 /^) ; no hexac-

tins. Medium-sized diactins under the gastral layer often with

cruciately disj)Osed knobs at the spicular center.

Hypodermalia, slender-rayed oxypentactins with bent para-

tangentials which may be 1 mm. long.

Dermalia, pentactins, sometimes hexactins
;
prickly all over.

Length of ray, 80-114 u.

Oastralia, hexactins in which the free proximal ray may

attain a length of 285 ix; other rays 120-165 p. long. Eays

prickly but smooth at base.

Oxyhexaster, hemihexactinose and often hexactinose. Diame-

ter, 90-125 II.

All the spicules here remarked upon, let it be repeated,

essentially agree with those of H. sagamiensis in the manner of

their arrangement as well as in details of character.

Finally, I regard it worth while to mention certain oxyhex-

asters which seemed to be in a state intermediate, so to say,

between the hemihexactinose and the hexactinose forms. Such

looked by me in the specimen of the former ? If it was, H. simili-i at once loses its specific

status and slionld be combined with H. sagamiensis. However, careful re-examinations of

the preparations of tlie latter, partly newly made from a piece in my possession, have en-

tirely failed to reveal a second discohexaster form in addition to the one attributed to the

species in the text. So the matter stands thus: H. sagamiensis has a single discohexaster

form ; H. similis possesses the same in quite a limited number and, in addition to it, a

sec nd smaller form which occurs in moderate abundance. Whether with more specimens

in hand the difference indicated can be maintained as a specific distinction, can not be

foretold. Since anyway it seems impossible to base generic separation on that difiërence, it

becomes necessary to make a slight emendation in the generic diagnosis given on p. 87,

the last sentence on which sliould read " Discohexasters m one or two small forms witli

very tine terminals," instead of " Discohexasters in one small form", &c.
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Text-figure 5.

All oxyliexaster in tlie last stage

of becoming liexaetiiwse. 440 X .

cases were incidentally met with more

than once in the present species. The

accompanying text- figure 5 sliow^s one

of them. Five of the rays are simple,

heing either straight or bent at base,

exactly like those in hexastinose forms

of the oxyhexaster ; in them the

principals are strictly uniterminal.

The sixth of the principals, which

are all of quite an obsolete length,

bears, Ijesides a normally developed

terminal, another of spurious size.

Were this as much developed as its fellow on the same

principal, we should have a normally hemihexactinose form in

which a single principal is biterminal and all the other five are

uniterminal. On the other hand, if it should altogether dis-

appear, as it apparently is on the verge of doing, the result

w^ould be a hexactinose form, the exact like of which may not

be difiicult to find among the oxyhexasters of the species. In

my experience certain other Rossellids have also yielded similar

cases of oxyhexasters being in the last stage of transition into

the hexactinose statu.

HYALASCUS GIGANTEUS Li.

PL VIII., figs. 3-16.

Hyalaacus (j'lganteus, Ijima, *g8, p. 'jO,

This species is described on the basis of a large fragment

which originally belonged to Mr. Alan Owston (O. C. Ko.
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4063) and is now to be seen in the British Museum. It came

from the Sagami Sea, the more exact locality being unknown.

The thick plate-like fragment is nearly as large as the blade

of a tennis racket. Greatest length, 480 mm. Greatest breadth,

255 mm. Thickness, 45 mm. It is torn all around, had evidently

been flattened out during desiccation and does not warrant in-

ference as to the shape and size of the original sponge except

that it must have formed part of the wall of a very large and

presumably vase-like individual. The piece, being preserved in

the dry state, is light and of a cavernous appearance on account

of broad incurrent and excurrent canals. The spongy septa

between the two canal systems are rather thick. The incurrent

canals, which in places may be 15 mm. wide, seem to freely

anastomose with their branches, thus forming a continuous system

extending throughout the whole specimen, while the excurrent

canals only occasionally intercommunicate with the branches and

more usually remain separate from one another.

The dermal surface (PL VIII., fig. 3) is much macerated, so

that its exact nature is difficult to determine. Here and there

the apertures of incurrent canals appear as oval or roundish

openings of not over 10 mm. diameter. Not that they are all

freely open, Init a large number of them are seen to be covered

over with an uneven and irregularly cobweb-like layer formed of

spicular bundles which intersect, unite and branch in quite an

indefinite manner. The thicker bundles may show in places a

thickness of over 1 mm. Between the canalar apertures the said

layer is indistinguishable from the tissue of the parenchymal

septa. It is not to be doubted that tlie layer constitutes the

hypodermal framework. The dermal layer proper remains in

small patches only in a few places. Even if it were extensively
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preserved, I should think it would be rather inconspicuous be-

cause it closely overlies the choauosoinal surface in parts and the

cobweb-like hypodermal framework in other parts.

Some deep and chasm-like slits occur on the external surface,

their wall presenting a granular appearance. This is due to

broken ends of the parenchymalia which there appear to be even-

ly nipped off. The slits were evidently made by Ophiurons

which took their abode in the sponge, as is apparent from such

as still contain that animal.

The gastral surface (PI. YIII., fig. 4) is in a much better

state of preservation. The excurrent canalar apertures, of very

various sizes under 18 mm. diameter, are covered over witli an

endosomal latticew^ork composed mainly of moderately strong and

compact strands which may be called hypogastralia. The meshes

are angular but irregular in shape, mostly measuring 1-3 mm.

in length of sides. They are all open, which I believe is the

natural state. At any rate, the gastralia proper are only found

either distributed singly on the beams, or several together on the

nodes, of the hypogastral latticework.

Remarkable is the fact that under certain circumstances the

above endosomal latticework, instead of extending merely in a

plane layer, may be developed more or less in the third dimen-

sion also so as to form a trabecular system of some thickness.

Thus, I have seen some cases of the excurrent canalar apertures

being incompletely closed, so to say, by a spongy partition.

The larger the excurrent aperture, the deeper is the pit-like

canal it leads into. Usually about half-way through the sponge-

wall, the larger canals begin to divide uj) into branches. And

these branches, unless they happen to be small, are seen to begin

with apertures which are spanned by essentially the same lattice-
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work as that ünardins: tlie entrance into the main canal on the

gastral surface. In other Avorcls, the lining layer of the gastral

cavity is duplicated on the wall of the main passage of excurrent

canals. But this duplication does not occur in all the smaller

canals.

It must be said that in respect of the wall-structure raacro-

scopically considered, the sponge shows a rather wide deviation

from both //. sagamiensis and //. sinnlis. Nevertheless, there

exist several points of close resemblance in spiculation, a fact

which mainly weighed with me in referring the species to the

same genus. The species is probably very nearly related to

Crateromorpha ; but I was deterred from placing it under that

genus solely by the presence of hexactins among the dermalia

and of a covering latticework to excurrent canalar apertures and

by the fact that the gastralia are all hexactins.

Spiculation.

The parenchymalia are exclusively slender diactins of widelv

varying sizes. The largest, the principalia, may reach 23 mm.

in length and 175 !'- in breadth at the middle, while the finest

are of the ordinary dimensions of a comitalia only about 7 //

thick. They are in general irregularly bent or wavy, either

gradually tapering out to a point at both ends or terminating

with conical or rounded tips. Subterminally the surfece seems to

1)e always rough on account of microtubercles that are sometimes

wart-like and sometimes spine-like. As a rule there exists not

the slightest trace of an external swelling marking the spicular

center.

Both the hypodermal and hypogaüral beams (PI. VIII.,
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figs. 5, 6), giving support to the ectosome and the endosome

respectively, consist in the main of bundles of diactins, either

loose or compact, which are comparable to the smaller parenchy-

malia. Among themselves the hypodermal and hypogastral diact-

ins are of various sizes, with thickness reaching up to 30 //.

The shorter ones amongst them usually show a gentle annular

swelling around the spicular center. Hypogastrall}^ there not

infrequently occur diactins as short as, or at any rate not much

longer than, the axial length of the gastral hexactins, like which

spicules such short diactins may have microtubercles sprinkled

nearly all over the surface. Their appearance is such that they

might have arisen directly from the gastralia by loss of the four

rays in two axes.

Hypodermal pentactins were discovered only in a limited num-

ber. There can scarcely be a doubt as to their being clearly dis-

tinguishable from the dermalia, though under certain circumstances

they seem to closely approach these both in size and appearance.

In them the unpaired proximal ray is the longest of all the five

rays ; it may be more than twice as long as the paratangential.

The latter, in one case measured, was 700 ii long and in another

case, considerably over that ; but it may sometimes be as short

as 300 IX. In short the size is subject to considerable variation.

The paratangentials are rough nearly throughout their entire

length, the roughness being quite similar to that of the dermalia,

while the proximal ray is generally smooth except towards the

end.

The dermalia are predominantly pentactins (PL VIII., fig.

3) with a sixth ray represented by a small hillock-like promi-

nence on the distal side. In these the unpaired proximal ray is
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usually somewhat shorter than the paratangentials. Not infre-

quently the proximal ray is also reduced to a knob-like rudi-

ment, so that the spicule takes the form of a stauractin (PL VIII.,

fig. 9). On the other hand, tlie distal knob of the pentactins is

sometimes prolonged in varying degrees, leading to the regular

hexactinic form which is in fact occasionally met with. In all

cases the rays are rather slender, tapering but slightly outwards

and terminating with rounded or subconical tips ; the roughness

of surface, caused by rather unprominent microtubercles, is most

pronounced in the outer half of the rays and becomes gradually

weaker and inconspicuous towards the base. In size the dermalia

show a somewhat wide range of variation. As measured on the

paratangentials, the ray-length (half-axis) measures 120-200 //

with a breadth of about 7 h // at base. The plane of the four

paratangentials in a pentactinic dermalia is flat or just percep-

tibly arched. In some parts of the sponge surface, I have seen

the dermalia form a regularly quadrate-meshed lacework in which

the meshes measured on an average 110 f-f- in length of sides.

In other places they are evidently quite irregular in the mutual

relation of their paratangential rays.

The gastralia (PI. VI IL, fig. 7) are similar but on the whole

much larger hexactins. The length of rays, as measured from

the spicular center, is mostly 165-385 /^. In the largest of the

spicules, the breadth of rays at base may reach 20 ij.. The six

rays are often unequally long, but I could not deduce the rule

that the free proximal ray is the longest. It is only occasionally

that a number of the gastralia are found so grouped as to form

approximately quadrate meshes with their paratangentials. The

distribution is for the most part quite irregular. As before men-
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tioned, a continuous autogastral layer covering np the meshes of

the hypogastral framework seems not to exist. Perhaps worth

noting is the fact that the paratangentials are frequently observed

running among or under, instead of over, the diactinic elements

of the hypogastral beams.

Hexactins similar to the gastralia occur in some number as

canalaria on the l)eams of the lattice-like layer lining the lumen

of the larger excurrent canals.

Of the hexasters, oxyhexasters (PL VIIT., figs. 12-16) occur

in abundance in the choanosome. Diameter or axial length, 80-

125 //. They are mostly hexactinose and less frequently herai-

hexactinose. In the latter case, one to three of the six, extremely

short or nearly entirely atrophied principals bear each two widely

diverging terminals. In fact, three seems to be the utmost num-

ber of principals that may be biterminal in an oxyhexaster. At

any rate, normally developed oxyhexasters, i. e., those in wdiich

all the six principals bear more than one terminal each, were on

no occasion met with. The uniterminal rays, i. e., those consist-

ing of a principal continued into a single terminal, w^hether be-

longing to a hexactinose or to a hemihexactinose oxyhexaster,

are either bent at base or are straight or nearly straight from

the origin at the central node. PL VIII., fig. 16, represents a

rare case of a hemihexactinose oxyhexaster w^ith peculiarly bent

rays. Now^ and then there are observed cases of a principal

bearing a terminal of normal length and in addition the short

rudiment of a second. PL VIII., fig. 14, is an example of such

cases ; and text-figure 5, on p. 100, may well pass for one taken

from the present sj^ecies. Occasionally a principal together with

its terminal seems to be totally suppressed in development ; only
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in this way can be explained such oxyhexaster forms as are

shown in PI. YIII., figs. 12 and 13, or those I have seen in

which less than six (e. g., only four) rays in all emanated from

the central node.

In all the oxyhexasters the terminals are rough-surfaced.

The roughness is frequently seen to be caused by minute retro-

verted tubercles.

The precise extent of the short axial filaments forming the

central cross can be clearly observed if one goes through the

necessary steps of preparation. It needs simply to be stated that

PI. XIV., figs. 24 and 25, may be said to represent exactly the

state of things in the central part of oxyhexasters of the present

species.

The discohexasters (PI. VIII. , figs. 10 & 11) are common

in both the choauosome and the gastral layer. At j^laces they

are much more numerous than the oxyhexasters. They occur in

one small and delicate form of spherical shape, measuring only

30-38 /^- in diameter. Each short principal bears sometimes about

10, and sometimes only about 6, very slender terminals ending

in a comparatively large disc with about half a dozen, slender,

marginal teeth.

AULOSACCÜS IjiMA.

Aulosaccus, Ijima, 'g6.

Calycosaccus, F. E. Schulze, 'gg.

Vase-like, thick-walled, firmly attached at base;

moderately large. Gastral surface lined with a conti-
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iiuous endosomal layer. Parenchymalia, of diactins

only. Without pentactinic liypodermalia. Dermalia,

various according to species. Gastralia, rough hexact-

ius. Oxyhexasters show a greater or less tendency to

occur in hemiliexactinose and hexactinose forms. Disco-

hexasters in two spherical or approximately spheri-

cal forms: macrodiscohexaster and microdiscohexaster.

The former with numerous terminals and usually strik-

ingly large in size.

The above diagnosis is drawn up regarding the genus, as it

now stands, as made up of the three following species :

1. A. schidzei IJ.

li. A. ijiviai {¥. E. yicn.) = Calycosaccms ijimai F. E. Sch.

3. A. mitsukurll Ij.

The first and the last mentioned species, which were years

ago described by me in brief, will be treated of in full in this

Contribution.

The second mentioned species is one which was described by

F. E. Schulze ('99), who made of it a special genus, Calyeosac-

CU8. He was certainly fully cognizant of the close similarity of his

genus and species to my Aulosaccus schulzei, so much so that, as

he clearly implies (/. c, p. 100), he would not have hesitated to

associate the two forms in the same genus, had it not been for

a difference in the character of their dermalia. That difference

was the one on which he based the distinction between the fami-

lies Asconematidse and Rossellid?e. His species had to be placed

under the Asconematidie, while Aulosaccus was to be considered

a Rossellid. From such a position, it of course followed that the

species must receive a generic designation of its own. Now, in
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mv Cüiitribution III., pp. 78-83, I have endeavored to show that

the Asconematidse had better be dissolved and that a number of

its genera, Calycosaccm for one, should be taken over by the

Rossellidœ. If I am right in so doing, Calycosaccus as a name

for a Eossellid genus seems to lose its claim for existence, as

was indeed anticipated by F. E. Schulze himself. Nothing more

than a specific value can be attached to the difference between

G. i/jimai and Ä. schulzei.

It is with a much less degree of certainty that I refer A.

mitsukurii to the srenus. It differs decidedlv from both A. schulzei

and A. ijiniai in the possession of strong prostat needles and in

tlie comparatively small size of its macrodiscohexaster. That

these differences sufficiently warrant generic distinction seems to

me to be doubtful, so that the species may best be left for the

present in the genus to which it was originally assigned.

Aulosaccus shows greatest afiinity to Scyphidium and Rossella

in that it possesses like these the two kinds of discohexasters,

but differs from both in having no pentactinic hypodermalia.

This negative character is also shared bv Aulochom under the

Rossellime, but that genus lacks the macrodiscohexaster. If A.

mitsukurii were only provided with pentactinic hypodermalia, I

should have no hesitation in referring it to Scyphidium and plac-

ing it l)y the side of S. longispina, which species it most closely

resembles in the rest of its characters.

The three species of the genus may be distinguished as

follows :

a.— Without coiiuli :ind needle-like prustalia.

a'.—Dermalia, hexactins or predomiuanlly hexacliiis. Macrodiscohexaster may measure

400 !J. in diameter; its princijjals separate or represented by six heuîis[)lierical

bosses AiilosacciitS ijimai (F. E. ScH.).
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b^.—Dermalia, pentactins or predominantly pentaclins. Macrodiscohexaster iiiny measure

nearly 1 mm. in diameter; its principals fused into a spherical mass

Anlof^fiiru.'i Hchulzd IJ.

''•—With conuli, from the apex of which ]iroject needle-like prostalia.

e'.—Dermalia, ])redominantly staiiiactins. Macrodiscohexaster not over I'JO \>. m diame-

ter; its principals separate Aalosaccux mil--<akiirii Ij.

AULOSACCÜS SCHÜLZEI Ij.

PI. VIII., figs. 26-28, and PL IX.

AulosacGus Schulzei, Ijima, '96, p. 252.

Ill Mr. Owston's collection there existed a single specimen

from which I have described this genus and species. It subse-

quently passed, together with the type specimen of Hyalascus

sagamiejisis, into the possession of Prof. B. K. Emerson of Am-

herst College, Mass. A second specimen of the species has never

been obtained.

The type specimen (PI. IX., fig. 1) was procured by Mr.

OwsTON by purchase from a fisherman of the village Koshigoe,

near Enoshima, and there could be no doul)t of its having been

taken from the Sagami Sea.

It is exquisitely vase-like, being broadest in the upper third

of its length and gradually narrowed below. The basal end is

cut oft' and not preserved. Total length of the specimen, 450 mm.

Greatest breadth, about 225 mm. Superiorly from the broadest

part the wall more or less curves in to terminate with a thin

oscular margin, which is much injured and may have been in

part somewhat out-flaring. The osculum is irregularly circular

with a diameter of approximately 150 mm. Thickness of wall

in the middle of the upper half, 25 mm.; same in the middle of

the lower half, 39 mm. The lower or severed end is somewhat
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oval in section, measuring about 110 mm. across. Here the wall

is 35-50 mm. thick, the gastral cavity opening by an elongate

aperture of 35 mm. by 20 mm.

The greater part of the dermal skeleton has fallen off. Where

it is preserved it shows an exceedingly delicate dermal layer

supported below by fine hypodermal strands that intersect one

another at various angles (PI. VIII., fig. 26). The latticework

of the former is scarcely perceptible with the naked eye ; the

latter form irregular meshes of various sizes, generally under

2 mm. in lengtli of a side. The dermal skeleton must have given

a tolerably smooth surface to the sponge. It easily breaks off in

flakes in the dried state. The subdermal space seems to be of

an inconsiderable width.

The parenchymal mass, exposed on the outside by abrasion,

presents a curly appearance, not unlike that of a wiry fur. The

apertures to incurrent canals are medium-sized or smaller.

The gastral surface is very well preserved. It is lined all

over with a continuous layer of the delicate endosomal skeleton.

This consists of a small (generally 1-1 è mm.) and irregularly

meshed latticework of thin hypogastral strands bearing the gast-

ralia whicli, without forming a continuous layer by themselves,

leave the hypogastral meshes more or less freely open. Seen

under the lens, the gastralia are arranged for the most part

in a row on the hypogastral strands with tlieir paratangentials

standing out free at right angles on l^oth sides of the latter,

thouo;h here and there several of them mav lie side bv side so

as to form with their paratangentials small irregular patches of

a quadrate-meshed latticework. Taken altogether the arrange-

ment of the gastral skeleton resembles that in Accuithascus cactus

as shown in PI. XL, fig. 16, though it is more delicate. It
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forms a sieve-like layer covering over the entrances into the ex-

current canals.

Spidilation.

The parenchymalia are all slender diactins in loose felt-like

arrangement or grouped together into thin ill-defined bundles.

The principalia may attain a length of 17 nnn. or more and a

breadth of 100 u at the middle ; they taper gradually towards

botb the smooth and sharply pointed ends. There exist all sizes

down to coinitalia only 8 // in thickness. All the smaller diact-

ins have rough ends, which may be tapering l)ut are more usually

slightly swollen and terminating in a conical or rounded tip. In

all the j^arenchymalia the spicular center is externally evenly

contoured.

The hypodermalia and hypogastralia are both likewise diact-

ins, generally 1Ä-20 fi in breadth and under 3^ mm. in length.

They quite agree in appearance with similarly sized parenchy-

malia, except in the fact that the spicular center is often, but

not always, externally marked by an inconspicuous annular swell-

üig. They are generally arranged into thin strands of varying

strength. The manner in which these strands make up the hypo-

dermal and hypogastral latticework has already been dwelt upon.

No pentactins enter into their composition.

The dermalia (PI. YIII., fig. 20 ; PI. IX., fig. 12) are pre-

dominantly pentactins in which the ]dace of the atrophied sixth

ray is generally indicated V)y a gentle swelling on the distal side

of the piratangential cross. Exceptionally they are represented

by stauractinic forms, in which the two aborted rays in the radial
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axis are either quite obliterated or represented by vestiges in the

form of an external and an internal knob. The rays, as measured

from the spicular center, are 100-250 ii (on an average 130 jx)

long and Ih-^l it broad at l)ase. For the greater part of their

length they maintain a nearly uniform thickness. Their surface

is entirely rough, the roughness being most pronounced near the

outer conically pointed end.

The meshes of the dermal latticework are tolerably regularly

quadrate, measuring on an average 140 ii in length of sides.

The gastralia (PI. VIII., fig. 27 ; PI. IX., fig. 11) are rough

hexactins, rarely pentactins and still more rarely stauractins, of

much greater dimensions than the dermalia. The paratangentials

mostly measure 200-275 //. in length and 10-15 n in thickness

at base. The distal ray is nearly as long as, or somewhat shor-

ter than, the paratangential in the same spicule, while the prox-

imal ray is generally longer than the same and may be 385 //

in length. The rays taper perceptibly towards the conically

pointed end ; their entire surface is nearly uniformly rough. The

manner of arrangement of the gastralia over the hypogastral

beams in completing the endosomal skeleton has already been

referred to.

Of the hexasters, the oxyhexaster (PI. IX., fig. 2-7) is of

frequent occurrence among the parenchymalia. As in Hyalascus

it is present in either hemihexactinose or hexactinose forms but

probably never in the completely hexasterous. Axial length or

diameter, 100-150 //. The terminals which look moderately

strong are about 3 ^ thick at base, and are obsoletely rough on

the surface.
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In the liemihaxactinose form (fig. 6) it is only one or at

most two of the exceedingly short principals that bear two widely

divergent terminals. A case of more than two terminals to a

principal has not lieen met with.

The hexactinose form (fig. 2) is as common as, if not more

common than, the hemihexactinose. Uniterminal i"ays, whether

occurring in this or in the other form, are usually straight but

may sometimes be bent at base. One case that I observed of a

straight rayed hexactinose hexaster, in which two of the rays bore

each a small spine-like rudiment of an obsolescent terminal,

seems to be worthy of special note.

In this species again it is a readily noticeable fact that the

largest of the oxyhexasters are found among those of the hexact-

inose variety.

Exceptionally certain principals totally disappear together

with the terminals belonging to them. Thus arise peculiar de-

generate forms which under certain circumstances may have less

than six terminal points in all (figs. 4, o and 7). Fig. 4 is

evidently a case in which one entire axis is quite suppressed,

there remaining three uniterminal principals and a single biter-

minal one, all lying in one plane. In fig. o there are seen six

rays, but all these again lie in one plane ; they represent either

three biterminal principals or four principals of which two are

biterminal and the rest uniterminal. Fig. 7 is an extreme case

of the reduction ; there are left only three rays, assumably repre-

senting as many half-axes each composed of a principal continued

into a single terminal.

The most characteristic spicule of the species is the macro-

discohexaster (PI. VIII., fig. 27 ; PI. IX., fig. 8). This is strik-
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ingly large and of a shape which may l)e called suu-like. From

a central spherical mass there arise like rays from all over its

surface numerous very long and slender terminals. This most

remarkable rosette is of moderately common occurrence in the

choauosome and can easily be recognized under the hand- lens as

it lies on or among the extracted parenchymalin, appearing like

a whitish fleck. The terminals always appear to have been more

or less disturbed in their positions ; they often stick together and

form indefinite bundles (PL VIII., fig. 27), apparently as the

result of mechanical strains upon their flexibility. If left per-

fectly undisturbed, we may assume that they would radiate uni-

formly in all directions, thus giving an approximately spherical

shape to the entire spicule. The diameter should then measure

nearly or quite 1 mm., a size which may be said to be gigantic

for a hexaster. As first sight one may be inclined to take the

spicule for some object other than a, hexaster. Nevertheless,

there can be no doubt whatever as to its hexaster-nature.

The central sphere (PI. VIII., fig. 28) measures 46-49 // in

diameter. The surface is not even but shows some irregularity

in contour ; however, this does not in the slightest degree indi-

cate the convexity of the terminal surface of the six principals.

These, together with the original central node, seem to be com-

pletely imbedded in the sphere. In other words, apparently a

secondary deposition of siliceous matter has taken place between

and over the principals so as to fill up the interspaces between

them, also covering them up on the external surface between the

bases of the terminals. To become convinced of this point it is

necessary to examine the spicule in glycerine after it has been

thoroughly cleansed by boiling in acid. Under a high power of

the microscope, the six-armed cross of axial threads is then
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detectable with unmistakable distinctness in the central sphere,

as depicted in PL VIII., fig. 28. The periphery of the sphere

apj)ears compact, while more centrally in the neighborhood of

the axial threads are visible a number of small and irregularly-

shaped vacuoles which appear like dark granules. These vacuoles

I consider to be the same as those which are so commonly

seen, often arranged in rows, in the eight principal arms of

Acanthascine discoctasters (c/r., f. i., PI. XII., fig. 27 ; PL XV.,

fig. 9). They are in all probability spaces which remain unfilled

by the siliceous substance during the amalgamation process of

spicular parts originally separate, and are in that sense compar-

able to the mesh-like spaces inclosed between synapticulse that

solder together parenchymalia. I am therefore strongly inclined

to believe that the state of things in the macrodiscohexaster of

the present species is brought about by the formation of synapti-

cular connections between the principals, and not by simple fusion

of their surfaces after coming into direct contact nor by their

total disappearance in which case the central sphere Avould be

identical with the central node of ordinary hexasters, which does

not appear to be really the case.

The appearance of the surface of the central sphere as seen

by focussing up and down the microscoj^e, strongly reminds one

of that of a Foraminifera shell. The points of origin of the

numerous terminals are thickly and uniformly distributed all over

the surface (PL VIII., fig. 28).

The terminals are filament-like and quite obsoletely rough-

surfaced. The minute prominences causing tlie roughness have

their points directed backwards (PL IX., fig. 9). The terminals

thicken just perceptibly tow^ards the outer end, where the breadth

measures only about 2 fx. The length is quite various, fluctuât-
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ing between 95 /^ aud 475 // in the same rosette. I thought it

possible that the terminals formed six bunches corresponding to

the six original principals and that in each Inmch the longer

terminals occupied a more central position than the shorter ; but

this could not be verified. On the coutrary, those of different

lengths seemed to be situated together promiscuously.

The terminal disc (PI. IX., fig. 9) is somewhat conically

convex on the outer side. It measures about 10 // in diameter.

The margin shows a row of numerous small teeth.

The ridcrodiscohexaster (PI. IX., fig. 10) of a very dehcate

nature is common in the choanosome as well as iu the endosome.

In some places in the former it occurs almost as numerously as

the oxyhexaster. Diameter, 26-38 /^.

The shape is spherical, the minute granule-like terminal discs

however do not lie on an even level at the surface. The termi-

nals are so exceedingly fiue that they can scarcely l)e perceived

unless a very high power of the microscope be used for the ob-

servation. The princi[)als are slender and form a cross measur-

ing about 7h fi in axial length. Tlieir outer ends do not show

a disc-like expansion, nor is the central node spherically swollen.

AULOSACCUS MITSUKURII Ij.

PI. X., figs. 1-15.

Aulosaccus onitsukurii, Ijima, '98, p. 52.

A single specimen belonging to the Sei. Coll. Museum formed

the type of this species at the time it was first described by me
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in 'g8. Subsequently I liave liad the good fortune to discover a

second specimen in Mr. Owston's collection.

The original type-specimen (S. C. M. No. 427) was obtained

by KcMA at a spot, about 572 m. (= 313 fms.) deep, on Inside

Okinose by the Sengenzuka-line (W. of Döketsba). It is shown

in half natural size in PI. X,, fig. 1. In shape and other gene-

ral characters it so closely simulates Acanthascus cactiia that the

specimen long remained among the duplicate specimens of that

Hexactinellid until I chanced to examine it microscopically and

thus became aware of its remarkable différences in spiculation.

Since then I have subjected all my Acanthascus material to a

microscopical test in order to see if the determination was correct.

The specimen is an elongate, moderately thick-walled sac

with several broad and irregular processes in the lower ])art.

One of these processes, which stands out most prominently to

one side, is to be considered in the light of a bud ; for, it opens

at the rounded end an independent osculum leading into a gast-

ral cavit}^ which is widely separate from that of the mother

person. The other processes clasp the branched skeleton of an

Isis on which the specimen grows. The coral branches also pass

through a thickened part on one side of the lateral wall. Height

of body, 147 mm. Breadth at the middle, about oQ mm. Thick-

ness of wall in that part, 9 mm.; thicker lower down the body.

The main osculum at the upper end is irregularly roundish,

measuring 33-40 mm. in diameter ; its margin is simple and

sharp-edged. It leads into a deep gastral cavity which widens

somewhat at the bottom and is continued obliquely below into a

tubular passage that finally opens outside by a small secondary

osculum situated on a gentle swelling near the lower end.

A conspicuous feature of the species is presented by a inun-
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ber of broad-based conical prominences, the conuli, that rise from

the external surface. These are most prominent in the middle

part of the body, reaching 10 mm. or more in height as mea-

sured from the depressed surface between them. Their apices

are generally 10-30 mm. apart from one another. Their appear-

ance reminds one at once of the conuli of Acanthascus cactus.

The resemblance is all the greater since they bear on the apices

thin prostal needles directed either straight outwards or obliquely

upwards. Usually a single prostal occurs on each conulus, but

there are sometimes more than one. It may project to a length

of 15 mm. In the immediate neighborhood of the oscular mar-

gin there exist some upwardly directed prostals that arise without

a conical elevation of the wall at their base.

Strikingly similar as is the general external appearance be-

tween this species and Acanthascus cactus, a close comparison

reveals certain points of difference in the structure of the ecto-

somal skeleton,—differences, which, under certain circumstances,

might suffice to distinguish the two species upon superficial obser-

vation alone. In the first place, the delicate dermal lacework

of the present species allows the meshes, minute though they f^i'e,

to l^e perceived without difficulty with the naked eye, while for

A. cactus the same can hardly be said. This is owing to the

difference in the thickness of the rays of their dermalia. In the

next place, the supporting hypodermal strands are considerably

fewer. Thev intersect one another at various angles and form

triangular, trapezoidül or irregular meshes, the sides of which

not infrequently measure 4 mm. or more in length. Whereas,

the same meshes in A. cactus (PL XL, fig. 17) rarely, if ever,

exceed Ih mm. In short, the hypodermal framework of the pre-
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sent species incloses nuicli \Yider meslies, which fact imparts a

more deUcate appearance to the entire ectosome.

The hypodermal strands on the connh are seen to converge

towards the apex. The extreme apex is generally compact-look-

ing, owing to the crowded presence there of the dermalia. The

same may be said of the dermal surface at, or close to, the oscu-

lar margin.

TJie subdermal space in the greater part of the sponge is

moderately wide. Strands of spicules j^ass up across it, at fre-

quent intervals, from the exceedingly uneven choanosomal surface

to join the hypodermal framework.

Through the thin ectosome arc plainly visible the numerous

incurrent canalar apertures, 3 mm. and under in diameter.

A thin and delicate endosomal layer lines the entire gastral

surface. The gastralia form a continuous lacework with quad-

rate meshes which are considerably larger than those of the

dermal Inyer. The layer appears as if sprinkled with white

powder, owing to accumulations of microsclerre. To the naked

eye, the presence of hyj)0gastral strands is in most places not

apparent ; but where the gastralia are sparse and scattered or

when seen under the microscope on preparations of the endosome,

the hypogastralia appear to form a thin-l:)eamed and compara-

tively wide-meshed latticework similar to the hypodermal. In

Acanthascus cactus the hypogastral l)eams (see PI. XL, fig. 16)

are somewhat coarser and inclose smaller meshes which moreover

open free instead of being covered over by a continuous gastral

lacework. Here then is another point which might serve in dis-

tinguishing between that and the present s^^ecies.

The excurrent cannlar apertures are all small in the upper

part of the gastral cavity. Lower down, larger ones add them-
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selves and in tlie deep part of the cavity there are some that

reach G mm. in diameter.

The second specimen (O. C. No. 4399) I have seen of the

species was from an unknown locality in the Sagami Sea. It

was collapsed and incomplete, lacking the basal part. Length,

225 mm. Greatest breadth, 130 mm. Average thickness of wall,

16 mm. The piece must have originally formed a great part of

a large individual. The one end still preserved a section of the

oscular margin ; the state of the parenchymalia at the other end

indicated proximity to the basal attachment. The external sur-

face was badly lacerated but still showed traces of the conuli.

The prostalia had all been lost. Some of the canalar apertures

on that side were as much as 5 mm. in width. The endosomal

skeleton remained in good preservation, covering over the excur-

rent canalar apertures.

Spiculation.

PL X., fig. 11, represents in a general way the spiculation

as observed on a section of the sponge-wall.

The parenchymalia are all diactins which are generally

smooth throughout except subterminally for a short space where

the surface is roughened in the well-known manner. Of rather

common occurrence are the strong principalia which may attain

a length of 20 mm. and a thickness oF nearly f mm. at the

middle. These have gradually tapering and acuminate rays and

are therefore to be called oxydiactins. They are bent in a bow-

like manner but are otherwise nearly straight. The rest and by

far the greater number of the parenchymalia are more slender

spicules, there existing all sizes transitional between the strongest
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principalia and the shortest and finest comitalia. Those of the

smaller dimension nsually have the tips of the rays rounded or

somewhat conically shaped. As usual the diactins run either

solitarily or in loose bundles of indefinite strength. The paren-

chymal fibers may be said to be somewhat coarse ; decidedly so

are they in the larger specimen belonging to Mr. Owston,

especially in its lower part.

The prostalia are diactins of moderately large size. It would

not be improper to regard them simply as certain parenchymalia

that liad protruded themselves to a greater or less extent from

the apices of conuli (PI. X., fig. 11). Their outer ends are

generally broken off.

The hypodermalia are likewise diactins, exactly similar in

character to the smaller parenchymalia. One large hypodermal

diactin measured was 2 mm. long and 27 n thick at the middle.

In forming the hypodermal beams, the diactins rwn sometimes

singly and at other times combined into bundles in variable

number.

The hypogasti^alia again are diactins which for the most

part are exactly comparable in all resj)ects to the hypodermalia

or to the smaller parenchymalia. However, one feature peculiar

to many of them, but not to all, consists in the fact that the

spicular center is externally marked by an annular swelling or by

four cruciately disjDOsed bosses,—a feature which is but rarely, if

at all, noticeable on either hypoderraal or parenchymal diactins.

Precisely the same fact has been noticed by me in certain other

Rosselline species. Further, among the hypogastralia with the
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above markings, uot a few are comparatively short in proportion

to their breadth and present an elongate spindle-like shape.

These, like all other diactins of the species, are snbterminally

always rough-surfaced, and in some cases the roughness is seen

to extend nearly all over tlie rays in that some obsolete micro-

tubercles are found scattered even on the basal part. Such short

rough hypogastralia appear to lead over gradationally into the

gastralia Avhich may exceptionally be diactinie. The fact here

set forth indicates a close genetic relation between hexactinic

gastralia and underlying diactinie megasclene in general, and

seems to l)e noteworthy in view of certain Hexactinellids, as e. g.

Staurocalyplus pleorhaphides, in which the gastralia are repre-

sented, not by hexactins as in closely allied forms, but by diact-

ins alone.

The dermalia (PI. X., fig. 9, 12) are rather thick-rayed

stauractins, the rays of which are in a plane slightly arched on

the outside. Occasionally pentactins with the unpaired ray

directed proximad and rarely tauactins are met with, but these

are certainly exceptional. Length of ray as measured from the

central point, 110-176 ii. Thickness at base, 13 // on an aver-

age. The rays slightly narrow outwards ; the tip is rounded or

somewhat conically pointed. Their surface is thickly beset all

over with unusually strongly developed, erect and conical prickles,

which constitute one of the most striking characteristics of the

species. The quadrate meshes formed by apposed rays of the

dermalia measure generally 100-130 ii in length of sides.

The gastralia (PL X., figs. 10, 13) are strong and prickly

hexactins, for the most part fully twice as large as the dermalia or
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even much larger. The rays are somewhat more tapering towards

their ends ; the prickles on the surface are in like manner strongly

developed. Length of ray, 250-400 /i. Thickness at base, 21 /^ on

an average. The quadrate meshes formed by the paratangentials

of the gastralia measure generally 275-330 [x in length of sides.

Special mention should be made of the fact that in the Sei.

Coll. specimen I have not infrequently met with paratangentially

disposed, diactinic gastralia, in which the aborted rays are at

most represented by vestigial bosses. The manner of their situa-

tion in company with the hexactinic form, together with the

nature of the prickles on the surface, leaves no doubt as to the

legitimacy of considering them to be gastralia. As already men-

tioned, they seem to be linked to the hypogastralia by means of

intermediate forms. But their presence in the species seems to

be inconstant, for in Mr. Owston's specimen I have not suc-

ceeded in discovering a single diactinic gastralia.

In the specimen belonging to the Sei. Coll., a thin basidic-

tyonal plate is found to cover the surface of that part of the

coral on which it grows. The plate consists of amalgamated

hexactins and pentactins, arranged for the most jiart in a single

layer. The spicules have comparatively short rays which may l)e

as thick as 23 ii and whose surface shows a sparse quantity of

microtubercles. Several basidictyonalia were found still lying

loose and separate in the proximity of those that had fused to-

gether to form the reticular plate.

The oxyhexaster (PL X., figs. 4-7) occurs very abundantly

in all parts except the ectosome. Especially plentiful is it in

and near the endosome. Diameter, 100-130 jj.. There exists no
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appreciable difference in appearance between those in the peri-

phery and others situated more deeply in the wall. Forms like

those depicted in PL X., figs. 4-6, predominate. From each

exceedingly short principal thei'e diverge 2 or 3, seldom 4, rather

thin, obsoletely rough-surfaced and nearly straight terminals.

The microtubercles on the basal parts of these frequently have

the distinct appearance of l^eing retroveited. Occasionally the

oxyhexaster is hemihexactinose (fig. 7) ; i. e., while one or more

of the six principals bear each two terminals, the rest are uni-

terminal, in which latter case the entire ray is either straight or

else is bent at the base. The quite hexactinose oxyhexaster

occurs but very rarely ; only one or two instances of it being all

that I have encountered.

The /nacrodiscohexaster (PI. X., figs. 2 & o) is much smaller

than that of either A. schuhet or A. ij'uiiai, a fact which at

first made me hesitate somewhat to refer the present species to

the same genus ; but on furtlier consideration I can but think

that its generic separation on account of that difference alone can

scarcely be justified.

The macrodiscohexaster may be said to be spherical in shape.

It measures 80-120 //. in diameter, being therefore of about the

same size as average oxyhexasters of the species or somewhat

smaller. It is tolerably rich in the number of terminals, which

are not quite thin and are generally straight and nearly uniformly

thick throughout their length. Not less than ö terminals arise,

not in a circle but promiscuously, from the swollen knob-like end

of each very short principal. The terminal discs are small ;
they

are furnished with minute marginal teeth, six or more to each.
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The microdiscohexaster (PI. X., fig. 8) is relatively very small,

measuring only 20-23 n in diameter. It is an exceedingly deli-

cate object and might easily escape attention. Spherical in shape,

it is of the usual appearance and structure, so that a special de-

scription appears superfluous. I have found them on tlie whole

sparsely distributed in the gastral memljrane, though in some

parts of it they are rather common. They occur also in the

dermal membrane but exceedingly rarely.

Soft Parts.

The collector of the Sei. Coll. specimen had ])ut a small

piece cut from it into alcohol at the spot of capture ; so that, I

was enabled to make some observation on the soft tissues stained

and sectioned in the ordinary way.

The dermal membrane is film-like, perforated by large and

mesli-like pores.

The trabeculse are thin, though in places membranously ex-

panded. They form a dense cobweb at the jiillars joining the

ectosome to the choanosome (PI. X., fig. 12) and also in the

subgastral space. 'J he cobweb is borne on the free proximal rays

of the gastralia in a tent- like manner (PI. X., fig. 13). The

well-stained trabecular nuclei measure about 2? //.

Archseocytes are met with in small groups on the outside of

flagellated chambers (PI. X., fig. 15). Thesocytes with well-

stained spherical contents, are present in some numbers.

The chambers show the usual shape and arrangement (PI.

X., fig. 12). They are cup-like or glove-finger-like with a dia-

meter of about 140 p.. Their wall (PI. X., fig. 15) is 0])en-

meshed, the beams being thin, finely granular and but little
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stained. The clioanocyte nuclei appear pale, being not more

strongly stained than the reticulum-forming protoplasm. They

contain one or more chromatic bodies resembling nucleoli.

They can be observed with an unusual degree of distinctness (PI.

X., fig. 12) ; this may be due in a measure to their relatively

large size, measuring 3|—4| /^ in diameter (as against le—l/o /-*

in Euplectella marshalli). They are thus much larger than either

trabecular or archgeocyte nuclei. In optic sections of the cham-

ber-wall (PI. X., fig. 14), the clioanocyte nuclei appear oval in

shape, as the result of their being fiattened. I believe that I

have seen the flagellum in some cases but the collar could never

be brought into view with any degree of distinctness.

C. ACANTHASCIN^e.

Saccular, moderately thick-walled, often distinctly

laterally compressed. Pentactinic hypodermalia gene-

rally present; exceptionally wanting. Gastralia, hex-

actins; sometimes pentactins, stauractins or diactins.

Parenchymalia, exclusively diactins ; never hexactinic.

Hexasters consist of oxyhexasters and discohexasters
;

the latter being generally in tw^o varieties, the discoct-

aster and the microdiscohexaster . The former is in-

variably present, but the latter may be wanting; no

strobiloplumicome.
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Three genera make up the subfamily. They can be distin-

guished from one another by the cliaracters indicated in the fol-

lowing key.

<'.—Witliout pentactinic liypodermalia Acanlhascm F. E. ScH.

''.—With peiatactinic liypodermalia.

a'. The paratangentials of hypodermal pentaotins never pronged

StaurocalyptuH IJ,

6".—Tlie same, when fully developed, armed with spine-like or hook-like prongs

Rhabdiiccih/ptus F. E. h^CH.

A fourtli genus, Acanthosaccus (witli tlie single species A
tenuis), was instituted by F. E. Schulz i-: ('99) on the ground

that it is totally lacking in oxyhexasters, instead of which there

should occur numerous minute oxyhexactins. The oxyhexactins

here referred to are in my opinion identical with the spicules called

by me the hexactinose oxyhexaster. So that, in my system of

terminology, Acanthosaccus F. E. Sch. is as really in possession

of oxyhexasters as any other genus of the subfamily. Whatever

be the name given to these spicules I am wholly skeptical as

to the expediency of regarding this sponge as generically distinct

from Rhahdocalyptus.

As regards the organization of the subfamily a great deal

can be said in general.

The AcanthasciucT are all moderately thick-walled, j^oucli-

like, barrel-like, cup-like, vase-like, or tubular forms with a deep

gastral cavity. The osculum, surrounded by a thin marginal

edge, occupies tlie superior end, while the inferior blind end,

which may be contracted into a short stalk-like l)ase, is as a

rule firmly attached to the sul)stratum. The only exception is

offered l^y R. jjlumodigllatus R. Kirkp. ('01), which is rooted in

the loose bottom l)y means of basal tufts of anchoring spicules.
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on this account deserving perhaps to be erected into a new and

distinct genns. It frequently happens in firmly fixed forms that

the basal region is bent to a greater or less degree ; this prob-

ably results from the sponge growing on an inclined or vertical

substratum while the main part of the body stands erect, direct-

ing the osculum upwards (PI. XIV., fig. 14 ; PL XVIL; etc.).

The l^ody is often laterally compressed, so that we may

speak of the median sagittal plane that divides the body into

symmetrical lateral halves. The bending of the sponge-base,

whenever it occurs with a laterally compressed body, is invariably

in this plane (see PI. XVIL; etc.) ; so that the bent base is

subjected to the same lateral compression as that of the main

body,—a rule, the applicability of which is not restricted to the

Acanthascinœ alone but extends to the Possellidse in general.

Many species have the power of opening secondary oscula

on the general body-wall or of budding out daughter persons,

although neither of them are ever formed in any great number.

Some species seem to be more prone to forming them than others.

A daughter person first arises as a cœcum-like outbulging of the

wall, eventually to open an osculum at the summit. In the case

of the laterally compressed mother body, it may be given as the

rule that the bud formation takes place on or along the median

edge, generally in the lower part (PL XVII.; PL XX., fig. 2.,

etc.).

As to the spiculation, the ]X(^^enchymalia are always and

exclusively diactins. Hexactins never occur amongst them. When

a number of the diactins are combined into bundles, some of

them may be distinguished from the rest as the ijripncialia on

account of their greater strength. The principalia are elongate
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spindle-like, bow-like or boomerang-like ; in the last case they have

an elbow-like bend in the middle. They gradually taper towards

both pointed ends ; the surface is in most cases smooth through-

out ; the spicular center is never marked by a swelling in the

external contour.

The comitalia, i.e., the finest parenchymal diactins directly

surrounding the principalia, are filamentous spicules which are

nearly uniformly thin throughout and are subterminally always

rough-surfaced, ending with rounded or conically pointed tips.

They may sometimes show either an annular swelling or four

boss-like prominences around the spicular center. The principalia

and the comitalia arc in all cases intergradationally connected by

such diactins as are intermediate in form and dimensions.

Certain parenchymalia under special circumstances seem to

become protruded on the external side of the body-wall and thus

form the diactinic needle-like ])ro8ial\a found in a number of

species. In certain Staurocrihjptm and Rhabâocalyjitus the pros-

talia of the kind in question are present on all parts of the

body as long as the sponge is young and small (PL XV., fig. 3
;

PI. XXIL, figs. 3-5 ; etc.) ; but with growth of body, they are

either lost or l)ecome restricted to the oscular margin where they

may form an ill-defined jialissade-like fringe {marginalia).

A hypodermal system of spicules is always differentiated.

For Acanthascus it is characteristic that the hypodermalia consist

exclusively of diactins. In both Sfauyocah/ptus and BJiabdocalyptus

they consist of moderately large pentactins, of which the cruciate

paratangentials, representing two complete axes, support the dermal

layer either alone by themselves or in union with a greater or

less quantity of diactinic hypodermalia. The paratangential rays

of individual pentactins, which are smooth or shagreened or else are
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armed with prongs, are often, though not always, paratropal, i.e.,

they are, as it were, pushed to one side in their plane so that

they form with one another three acute angles and one obtuse

angle greater than 90° or even 180°. Similar hypodermal pentactins

have long been known in llossella antarctica. As in this species

they are generally found in groups of several together. In every

such group, the proximally directed shafts, accompanied by

comitalia, form a more or less compact column or tuft that dips

deep into the choanosome, while the four-rayed heads produce on

the sponge surface a star-like figure in which a number of streaks,

i.e., the paratangentials, radiate in all directions from a central

space (PI. XIII., fig. 12 ; Pi. XVIIL, fig. 16 ; PL XIX., fig.

23 ; PI. XXIL, fig. 10 ; etc.). It is easy to discover that the

separate pentactin-heads in a hypodermal group lie one above

another in close order, the upper one of any two being older and

more fully developed than that next below (see PI. XVIII., fig.

16 ; etc.). The lowest is therefore tlie youngest, which develoj)S

while clasping in one of its angles the column of shafts belonging

to older pentactins. It is this preexisting shaft-column that

disturbs the regularly cruciate development of the paratangentials,

forcing these to deviate sidew^ays from their normal directions
;

hence, their paratropal arrangement. In Rhabdocalyptus it is in

the older pentactin-heads only that the rays are armed with

prongs ; in the younger and therefore the more deeply situated

heads the rays are smooth.

The hypodermal pentactins remain in the locus nascendi only

in certain species. More often they are destined to be protruded

outwards through the dermal laver and thus to form a second

kind of pleural i)rostalia, the other being the diactinic prostalia

before mentioned. The pentactinic prostalia stand out isolated or
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ill tufts and the paratangential rays of their heads form a

gossamer-like veil at a certain distance from the dermal surface,

exactly as is known also in some Rossellids outside of the

Acanthascinœ. It is the oldest pentactinic hypodermalia that are

thus shifted out ; therefore, in Rhahdocalyptus the j^^n'^tangentials

of pentactinic prostalia are always found to be pronged.

It may here be remarked that the basal anchoring spicules

of R. pl'umodiffiiaius Kiekp. ('oi) re])resent in all probability a

special adaptation of the pentactinic prostalia of the species.

On the inside of the sponge-wall, hyj)ogastral strands are

usually more or less distinctly observable. They are to all

appearance nothing else than certain parenchymal bundles that

have dissociated themselves to a certain degree from the parenchy-

mal mass and have entered into the su])port of the endosomal

layer. They are seen to pursue a sinuous course and to intersect

one another at irregular intervals.

Turning back to the external surface, the dermalia are small

rough-surfaced spicules which may be pentactins, stauractins or

straight diactins. .Vll the three forms or any two of them, the

number of whose rays are consecutive, may occur together in a

species, but it is usual that one or the other of the said forms

predominates to a greater or less degree. Hexactins, tauactins,

orthodiactins and monactins are (piite rare and exceptional, if

any of them occur at all among the dermalia- as they do in some

species. Pentactinic dermalia have the unpaired ray always

directed proximad. When stauractins or pentactins constitute

the main elements of the dermal layer, their cruciate paratangen-

tials are so arranged as to bring about a delicate latticework with

more or less regularly quadrate meshes ; whereas, in species with

diactinic dermalia the meshes formed are triangula]-, trapezoidal
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Ol" irregular in shape, a fact whicli can easily be observed under

the hand-lens and may be depended upon in concluding that the

dermalia are diactins and not forms with cruciate paratangentials.

The gastralia are, with some exceptions, rough hexactins.

In the exceptional cases, they are represented by pentactins

intermixed with some stauractins {A. cactus), or by pentactins

and stauractins with occasional tauactins and diactins {S. heterad-

inus), or by diactins alone [S. pleoî'haphides, It. plumodigitatus).

The diactinic gastralia may insensibly intergrade with hypogastral

diactins. In the pentactinic forms the unpaired ray is always

directed away from the gastral cavity. In the hexactinic forms

the free proximal ray is often developed to a greater length than

any of the other rays. The cruciate paratangentials may form,

as they constantly do in several species, a continuous quadrate-

meshed gastral layer covering the excurrent canalar apertures,

but in several other species they are normally so sparsely present

as to leave in the eudosome gaps by which the excurrent water

passes out freely into the gastral cavity {A. cactus, S. doivlinyi,

S. solidus, S. tubulosus, S. japonicus). Also in cases in which

the gastralia are diactins {S. pleorJiaphides, R. jjlumodigitatus), a

continuous gastral layer is not developed, and hence the excurrent

canalar apertures are left freely open.

A basidictijonal plate (PI. XII., fig. 37 ; PI. XV., fig. 12
;

PI. XVIIL, fig. 14 ; PL XXL, fig. 12; etc.) seems to be possessed

by all the species that are firmly attached at base to the liard

substratum. The dictyonal framework discovered l)y F. E. Schulze

('gg) in the buds of II. mirabilis, the like of which will be

described l)y me under S. glaher, I hold to be identical with the

plate in question. For the significance I attach to the structure,

the reader is referred to my Contrib. III.,
i).

24, foot-note.
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In the Acanthasciiue the basidictyonal plate is never of any

considerable thickness, but always thin and insignificant. The

elements {basidictyonalia) composing it are, as usual, small but

comparatively thick-rayed hexactins—sometimes spicules with a

less number of I'ays—in which the rays are roughend by the

presence of microtubercles either all over the surface or near the

ends only. The spicules are both directly and synapticularly

fused with one another, formino- a ri<iid framework with irresiular

meshes, though there may occasionally occur such as are yet

unfused or are in the process of fusing together. The uneven

limiting surface presented by the plate against the substratum is

covered by a special, thin and sieve-like siliceous layer perforated

by very small meshes {vide esj)ecially PI. XXL, fig. 12). This

limiting reticular layer, which may be regarded as a part of the

basidictyonal plate or mass, was long ago noticed and figured by

F. E. Schulze (Chall. Eep., PI. LXIV., fig. 3). It is a

structure that reminds one of the " Deckschicht " that is known

to cover the exterior of many fossil Dictyonina. Occasionall}'- fine

axial canals in the form of a plane cross are found inclosed in

its beams (PI. XXII., fig. 17), indicating that a stauractin,

which may be classed under the basidictyonalia, is structurally

involved in it ; but by far the greater part of the la3^er consists

of synapticula-like deposits formed in connection with the l)asidic-

tyonalia present and invariably in direct relation with the foreign

bod}^ with which the s2)onge-base is in contact. It sometimes

happens on fragments of the limiting layer taken from certain

species or individuals, that no basidictyonal spicules in union with

the beams can be seen. This mav be due to their beini>; somehow

concealed from view, perhaps in that they are too sparse and

widely scattered to be easily discovered. At the same time I
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liold it not impossible that their development may under cir-

cumstances be quite sujipressed, in which case the limiting layer

alone would stand for the basidictyonal plate.

Finally with respect to the hexasters, it may be said that

there are three forms occurring together in a. species ; viz. oxy-

hexasters, discoctasters and microdiscohexasters.

The oxyhexasters are the most al)undant of all. Strong and

wide-spread is the tendency shown by them to assume hemi-

hexactinose and quite hexactinose forms. In some species the

hemihexactinose form predominates; in some others, the hexactinose.

In 11. tenuis (F. E. Sch.), as before alluded to, all the oxy-

hexasters present appear to be hexactinose. Basing our description

on normally developed oxyhexasters, the principals are always

very short,—often so exceedingly short as to be called vestigial.

The number of terminals most frequently borne by a principal

is two f' but it may sometimes l)e three and rarely four. The

terminals are nearly smooth or more frequently rough. The

roughness may be developed on their l)asal parts into retroverted

prickles or barbs. In several sjiecies the oxyhexasters situated in

the periphery of the sponge-wall, but particularly in the subdermal

* For Ihjse oxyhexasters generally in which tlie principals appear bifurcated in that

tliey are provided eacli with two terminals, it has been given by F. E. Schulze ('97 a)

as an ajjproxiniate rule that the plane of bifurcation of a principal stands at right angles

with that of another belonging to the same axis, and tliat the six separate bifurcation

planes in one oxyhexaster of tlie kind correspond to tlie so-c.illed secondary planes of

synnnotry in the isometric crystal system, the primary or principal planes of symmetry

being given by the principals forming the three axes. So that the princijials and the

terminal fork-; should represent all the nine possible planes of symmetry distinguishable

in a regular cry.-tal (thre? principal planes determined by the axes and six secondary

planes determined by diagonally opposite edges of a cube). I liave not specially gone into the

t?sting of the truth rf the above statement; but so far as concerns the two bifurcation

planes at the ends of any one axis, my experience makes me hesitate to lay it down as

a general rule that tliey are relatively vertically oriented to each other, for the angle

referred to seemed to me to be much too variable and indefinite, as observed in a large

number of cases in various Hexactinellid species.



136 ART. 7. 1. IJIMA : HEXACTINELLIDA, IV.

region, differ from those more deeply situated in having some-

what longer principals and slightly more slender terminals.

Moreover, tlie former generally show a greater total number of

terminals, being usually normally developed, although hemihexact-

inose and hexatinose forms may be common among the latter.

(Compare in PI. XXI., figs. 4 and 5 with figs. 6-8
; in PL XXII.,

figs. 7 and 8 with figs. 14 and 15). It must however be borne

in mind that between the peripheral and the more deeply located

oxyhexasters there is always a gradual transition within one and

the same sponge.

Of the three oxyhexaster-forms occurring together in a

species, it is usually the hexactinose amongst which are found

individual oxyhexasters with greatest diameter or axial length,

—

a fact which I have noticed also in some Rossellinae. It appears

as if the reduction in the number of terminals to the minimum,

i.e., to one to each principal, in a measure fivors the growth of

the spicule in general size.

In a number of the species I have specially gone into the

observation of the axial cross in hexactinose oxyhexasters. With

a little trouble I have found it in all cases an easy matter to

demonstrate what I have repeatedly emphasized as to the extent

of the axial filaments in the central parts of that oxyhexaster

variety. For the rest I may let fig. 2.">, PL XIV., speak for

itself. By the side of that figure is another (fig. 24) showing,

for the sake of comparison, the extent of the axial cross in the

central part of a normal oxyhexaster in which each principal is

supplied with two terminals.

It scarcely needs to l:»e reiterated that uniterminal principals,

irrespective of their occurrence in a hemihexactinose or in a

hexactinose oxyhexaster, are joined to their single terminal mostly
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in a straight line in sncli a manner that the point of junction

of the two parls is externally not in the least indicated ; but the

terminal may sometimes be l)ent at base exactly as in a hexaster

ray with two divei'gent terminals, save that one of these terminals

is entirely -wanting, in which case it may be said to be well

marked off from the principal bearing it.

The discoctasters are spicules peculiar to the Acanthascinae
;

in fact their presence constitutes the only reliable criterion by

Avhich a Kossellid can be determined as a member of that

subfamily. Hence a misgiving might be entertained that should

they chance to l)e simply overlooked or not properly identified,

or if there existed a species which had lost them only secondarily,

the sponge in question would likely be taken up under the

Hossellinse, which are apparently ab origine without these charac-

teristic spicules.

The discoctasters were first reco2;nized l3v F. E. Schulze

('93) to l)e strongly modified discohexasters in which the six

])rincipals have entirely or almost entirely atrophied while the

terminals have undergone a new arrangement into eight secondary

principals and terminal tufts at points of the central node cor-

responding to the eight corners of a cube. It was pointed out

l)y the above-mentioned writer that there may exist on the central

node and in the center of the space surrounded by every four

secondary principals a hump-like prominence representing the

outer end of a primary princij^al, and further that this protuberance

may run out at base into four radial ridges (see PL XL, fig. 20),

marking the course along which the original terminals were laid

down in order to combine into the eight secondary j^rincipals.

These are frequently not quite cylindi'ical being longitudinally

ribbed or at any rate somewhat angulate in cross-section, indicating
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their formation by a coalescence of parts rnnning lengthwise. If

more support is needed to establish the correctness of F. E.

Schulze's enunciation as to the nature of the discoctaster, a note-

worthy fact may be adduced with respect to the typical triaxial cross

of filaments inclosed in the central node, which I believe I was

the first to demonstrate in the spicule under consideration ('97).

As I have repeatedly had occasion to remark, the cross becomes

plainly visible if the spicule be examined in glycerine or in any

otlier medium of a refractive power similar to that of the siliceous

substance, and its six points are seen to be always directed towards

the middle of the space surrounded by every set of four secondary

principals. That space is either simple-surfaced and somewhat

concave or shows in the middle the hump-like protuberance before

alluded to. In the latter case, each arm of the axial cross extends

directly into the protuberance towards which it is directed (see

PI. XI., fig. 20). Of some interest is the not infrequent occurrence

of malformed discoctasters in which there exist such a primary

t 'rminal or terminals as stand out from the central node, having

apparently been left fi-ee without fusing with any of the secondary

principals (PI. XIIL, fig. -3; PI. XVI., fig. 10; PI. XVIIL, fig.

T) ; etc.). The cases may be said to be in a measure suggestive

of the condition of the spicule before the primary terminals were

brought together and joined into the eight secondary tufts.

Noteworthy also seems the presence of minute vacuole-like spaces

in the secondary princi})als and sometimes also in the central

]iode (PL XIL, figs. 2.",, 27 ; PI XV., fig. 1) ; etc.). In the

former as well as in the ridges running out from the six pro-

tuberances on the central node, the little spaces are usually found

arranged in a row or rows that run longitudinally. There can

scarcely be a doubt as to their being vacancies between the
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primary termmals, left unfilled by the siliceous deposit Avliieli

solders these togetlier {cfr. p. 1 IG).

The free terminals at the end of secondary principals are always

rougli, tliougii often obsQletely so. The minute terminal discs are

either simple like pinheads or else toothed at the margin. The

general size of discoctasters and the proportion and shape of

their parts are of great systematic value and may he utilized

in distinguishing the different species. It frequently happens

that in one and the same species the deeply situated discoctas-

ters are considerably larger than those in the periphery of

the wall.

The Wiicrodiscoliexaslers are minute and extremely delicate

rosettes of the usual structure. In general shape they seem to

be uniformly spherical, measuring under 40 !' in diameter. In

some species the diameter is only about 15/<. Not that they have

been o1)served in all Acanthascine species, for several species have

been found to be without them, though it is difficult to decide

in all cases if that negative result was not due simply to oversight

or to the individuality of the sponge.

ACANTHASCUS F. E. »Sen.

llypudermalia, diactins only; at any rate, no pent-

actins amongst them ; hence, never veiled.
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This genus, as originally established by F, E. Schulze in

the Challenger Report, included, besides A. cactus, two other

species that were called A. grossularia and A. dubius ; neither

of these however possesses discoctasters and hence can not be

placed under the Acanthascinte. The former has since been

declared by the same writer ('97, p. ô 37) to represent merely a

young specimen of liossella antarctica C^vrtek, Avhile the latter

was recognized to be a species which should properly be called

Rossella dubia (F. E. Sch.). Subse(_j[uently in '98 (p. 55) I

described A. alani from the Sagami Sea and in '99 (p. 45) F.

E. Schulze put forth his A. plate'i from the Californian coast

(E. of St. Diego, 572 m.). Accordingly, tlie genus as it now

stands, comprises three species, the difierential characters of which

may be gleaned from the following key :

«.—Dermalia, predominantly stauractins, occasiüiuil]y peiitacliiis
;
gastralia, iDc^lly peutaciiu.*,

sometimes stauractins. OxyhexasttT, yo-l.)2 ;j. dia. DiKcot'tasttT, 10()-300 ]i. dia.

Microdiscohexaster, lo-^Ö;;. dia \. cadiix F. E. ScH.

b.— Dermalia, predominantly pcntactins, iisunlly witli a Unoli-like rudiment of the distal

sixth ray
;
gastralia, liexactins.

a'.—Oxyhexaster, 1Ü0-1.">U ;j. dia. L>iscüctaster, llîO-JÔO [j. dia. Mierodiscohexaster, at

most 20 [J. dia A. platei F. E. Sch.

6'.—Oxyhexaster, 144-19(1 a dia. Diseoctaster, loti-2"J0 a dia. Microdiscohexaster, 30-

35 u dia A. aani Ij.

ACANTHASCUS CACTUS F. E. Sch.

ri. XL, ligs. 10-22 and PJ. XII.

Acaidhascas cactus. F. E. Schulze, '86, p. 49. '87 (!), p.

148; PI. LVII., figs. 1-7. '97, p. -351.—Ijima, '97, p. 48.
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The species was first described by F. E. Schulze from a

single small specimen which was obtained l)y Döderlein probably

from a shop in Enoshima. Some years later, as the fishermen

became aware of the demand by naturalists, specimens 1)egan to

be brought to us in such numbers that soon we had to decline

to purchase them unless unusually large in size or beautiful in

appearance. Evidently the species is one of the most abundant

and most widely distributed Hexactinellids of the Sagami Sea.

It is known to the fishermen along the coast under the name of

" Wata " (cotton) or " Wataboshi " (cotton-hood). Nearly half

a hundred specimens now lie before me, all obtained from depths

between 220 and 572 m. and from a bottom of volcanic origin

in the Sagami Sea. The more exact localities known to me are :

Yodomi, Mochiyama, Inside Okinose, Outside Okinose and Hondta.

I myself have collected several fragments at a spot about 2 kilo-

meters oft' the village of Senzu on the northern coast of Vrits

Island, from a depth of 220 fathoms and a l)ottom of a Ijlack

basalt-like rock. Mr. T. Tsuchida, «Assistant in the ^NJisaki

Marine Laboratory, obtained some fragments on the north of

Okinosé from a depth of 235 fathoms. In 1900, the U. S. Fish

Commission S. S. " Albatross " trawled up several fragments,

together with llhahdocahjptus mollis, at her Station 3697 (about

4 kilometers off the mouth of the Sakawa river in Sagami

Province; 265-120 faths.; black volcanic mud). While most

specimens grow on a tufaceous substratum, I have seen some

attached to the dead skeletons of other Hexactinellids [Hexavlindla

ventilahrum, Farrea occa).

On the following page aj-e given sketches of a few selected

specimens in order to give an idea of the general appearance of

the sponge. The shape is in general like that of a Avide-mouthed
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Text-figure G. Acanthascus cactus.

All about \ natural size.

A. — S. ( '. M. Xo. 428. Two persons in connection with

each (ither at l)asc. The larger person : 140 mm.
high; 70 mm. hy 4.']nnn. broad at middle; osculum

about 41mm. dia.; Mall Ô mna. thick at middle.

E.—Ö. C. M. jS'o. 42U. 200mm. high; osculum 210

)nm. by 148 mm.; wall 7 mm. thick at middle,

10 mm. lower down.

C.-S. C. M. No. 4;;(l. ;;i.")mn:. liigh; lUOmui. by 86

mm. broad at middU'; osculum 140 l)y llônnn.;

wall 8 nnn. thick at michlle and 10mm. near base.

1».-S. ('. :M. No. 4;!]. 470 nnn. high; 140mm. broad

at middle; osculum 178 mm.; wall S mm. thick at

middle.

vasc, l)roa(-k'8t at or near the top and narrowed

towards the base. Young ;ind small individuals

generally show the wall somewhat closed in at the oscular margin.

This, in the larger specimens, is usually directed straight upwards
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or otlierwise somewhat outwards. Sometimes the body expands

superiorly in such a manner that it presents a funnel-like shape.

The sponge stands either erect Irom the basal attachment or is

hent more or less in the basal part. Laterally it is frequently more

or less distinctly compressed, especially in the basal region ; but

the upper part is about as often simply roundish or irregularly

roundish in cross-section.

The wide and deep gastral cavity extends close to the infer-

ior end, so that the blind wall presenting the irregularly shaped

surface of basal attachment is not thicker than the adjoining 2;)art

of the lateral wall. This is on the whole only moderately thick,

gradually thinning above towards the thin and simple-edged

oscular margin.

While many specimens represent pure and simj)le individuals,

each being in jDOSsession of a single large osculum at the superior

end, others show complication in that they consist of a main

j)erson bearing one, two or sometimes more, generally much smaller

daughter persons secondarily produced by budding. The bud is at

first a blind-sac-like outbubino; of the wall, which eventuallv

opens an osculum at the top. The oscular rim is for some time

closed inwards but may flare out later. The bud-formation seems

to be confined to the basal region, or at any rate to the lower

half of the mother body. Text-figure 6, A, represents a case in

which two persons, one somewhat smaller than the other, arise

side by side from a common basal part. The specimen shown in

C\ same figure, Ijears three buds : two on the convex sagittal edge

of the bent l)asal region, and one on the lateral side. Several

cases have been encountered of specimens similarly bent at base

and bearing on the convex side a single bud directed in the

opposite direction from the main part of the mother sponge, the
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general shape being tlien not unlike that of the Rhahdocalyptus

shown in PL XYIT. The Imds are sometimes represented merely

bv secondary oseula which are iinaccomjmnied by any outbulging

of the surrounding parts and thus appear like simple gaps in the

wall. Thus, the specimen marked B in text-figure 6 is in pos-

session of more than one small sucli osculum in addition to the

large primär}^ one at the superior end.

The species grows to very considerable dimensions. The

largest complete specimen before me (S. C. M, No. 432) is 432

mm. high, and consists of two large persons and of a l)OSS-like

cœcnm of the size of one's fist, all these parts arising from a

common basal portion. There is also in the Science College a

larger fragment with an osculum measuring 240 mm. in diameter.

On the other hand, the smallest individual I have seen was only

al)out the size of a walnut.

A striking feature of the sponge consists in the sharply

apexed conical elevations of the external surface. These occur

at various but leather wide intervals. They are usually most

numerous, largest and tallest near the middle or in the lower

half of the body. In large specimens they may be as high as

25 mm., but are much shorter in the smaller specimens. They

grow more and more sparse superiorly towards the osculum,

becoming at the same time smaller and more inconspicuous, until

they no longer exist close to the oscular margin.

The cones l)ear on the apex moderately strong, needle-like

prostalia lateralia, which project either singly or in tufts of a

few together to various lengths, up to about 20 mm. They are

directed on the whole radially, though frequently inclined obliquely

one way or the other. When the prostalia are well preserved,

as is especially the case in the smaller specimens, the resemblance



ACANTHASCUS CACTUS. 145

of the sponge to a cactus is so remarkable that one is at once

impressed with the appropriateness of F. E. Schulze's selection

of the specific name. No doubt all the cones arise in connection

with the prostalia, but it is by no means uncommon that we meet

with such as show no trace of the latter, which evidently have

been lost. Cones without prostalia are especially frequent in the

larger and therefore older individuals ; in fact in these it is rare

that we find any of the prostal needles at all. The loss is

undoubtedly partly due to a mechanical breaking off at the apex

of the cones due to some external cause, as is proven by the

proximal part of the needles still remaining in the cones, the

outer end being broken off. At the same time I am inclined to

assume that a large part of the loss is to be accounted for by the

fact that the spicules in their entirety are cast off by some

natural physiological process of the sponge. Only in this way

can be explained the entire absence of even the proximal remnant

within the cones in so manv cases. Probablv the lono-er and

therefore older prostals are the first to be thrown out, and in

sujDport of this theory stands the fact that those still remaining

on the larger specimens are not so long nor so strong as some

to be seen on the smaller individuals. If I am right in the above

assumptions, it follows that the period of the greatest develop-

ment of the prostalia is when the sponge is comparatively small

and young, or at any rate before its full size is attained—a fact

which is not without parallel in other Acanthascinae {S. glaber, R.

victor, li. capillatus).

Near the oscular margin there may occur some fine prostalia

which project either singly or in small tufts without having cones

at bases. They are however never so numerous as to form anything

like a fringe to the osculum.
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Figs. 16 and 17, PI. XI., show in natural size the appearance

of the endosomal and the ectosomal layer respectively. A close

familiarity with the characters of either will be sufficient to enable

one to recognize the species even if the specimen to be determined

1)6 a small fragment, provided of course one or the other of the

layers is well preserved.

In the ectosome (PI. XIL, fig. 34) the extremely delicate

dermal layer exhibits minute quadrate meshes, just discernible as

such with tlie naked eye. JNIuch more distinct is the hypodermal

latticework (see PI. XL, fig. 17), the meshes of which are triangular,

trapezoidal or polygonal in shape and measure rarely over 2 ram.,

but far more frequently less than 1 mm., in the length of their

sides. Towards the ajDcx of the cones the hypodermal beams

converge more or less from all sides, making the meshes between

them narrower Init more elongate than in other joarts. The

beams may measure up to 130 /^ in breadth. They are therefore

not very thick, but still are thick enough to be distinctly perceived

with the unaided eye. The points of intersection often appear

somewhat thickened in a node-like manner, owing to dense

concentration there of the soft parts. The subdermal space in the

intervals between the incurrent canalar apertures may be as wide

as 1 mm. It is traversed by numerous strands, the pillars, con-

necting the ectosome to the choanosome. The apertures of the

incurrent canals are of various sizes. In the larger specimens,

the largest canals may reach 4 mm. in diameter but are in general

much smaller.

The gastral surface is on the whole tolerably smooth, though

it may sometimes exhibit a wrinkled appearance. The canalar

apertures on this side of the wall are on the whole larger, but

necessarily less in number, than those on the external side of the
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same specimen {cfr. PI. XI., figs. 16 and 17), as is tlie rule with

all Hexactinellids of similar shape and structure. All the ex-

current canalar apertures, in fact the entire gastral surface, is

covered over by a well diiferentiated endosome (PI. XI., fig. ig;

PI. XII., fig. 35). In this the gastralia are however never so

abundantly present as to form a continuous layer of latticework

by themselves ; so that, the endosomal meshes, which present

themselves as such to the naked eye, may be said to be freely

open, except for some fine and insignificant trabeculic of the

gastral membrane that may occasionally extend across them. The

said meshes are of about the same size and shape as those of the

hypodermal framework ; only they are generally more rounded at

the corners, while the beams inclosing them are perceptibly

thicker. These beams, so far as the skeletal parts are concerned,

consist in the main of the strands of hypogastralia, along which

there occur the gastralia proper in scattered distribution together

with numerous hexasters. Certain hypogastral strands are some-

what conspicuously thicker than the rest and can be traced

continuously for a considerable distance, pursuing an irregular

course and frequently intersecting others of similar strength.

The sponge in the living state is colorless or whitish. The

texture mav be said to be rather firm.

Spiculation.

As to the spiculation I have l)ut little of importance to add

to what is alreadv known throii2;h the investis^ations of F. E.

Schulze. To that gentleman I am indebted for the gift of a

slide-preparation made from the type-specimen described in the
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Challenger Keport, wliicli preparation was of great service to me

in insuring a correct identification of specimens in the early

stage of mv studies.

Principal parenchymalia, elongate spindle-like, sometimes

bow-like. Length, up to lomm.; thickness at middle, up to 300

ft. Thier pointed ends smooth, but sometimes rough as in all the

smaller parenchymalia. There exists a gradational series of vari-

ously sized parenchymalia, from the principalia down to comitalia

of only 6/^ thickness. (Fig. 36, PL XII., is intended to illustrate

the different modes of termination of the parenchymal diactins.

Unfortunately the representation of the subterminal roughness in

the thinner spicules has turned out to be a failure).

The 2^^'ostalia are diactins of great length, which may measure

up to 25 mm. or more. They are probably to be looked at simply

in the light of excessivel}^ elongated parenchymal principalia. Like

these, the part imbedded within the sponge-wall is accompanied

by filamentous comitalia as well as by other loosely and radially

arranged parenchymalia whose outer ends are directed towards

the apex of the cones.

The hypodennal and liypogadrcd strands consist of diactins,

and of diactins only, which aie arranged in loose or compact

bundles of variable strength (PI. XIL, figs. 34 and 35). The

elements look much like parenchymalia of similar dimensions.

They are gerierally not longer than 3 mm. nor broader than 38

!' in the middle. Towards both ends they gradually taper, the

very tip being either simply acuminate or conically pointed.

iSubterminally, the surface is roughened by microtubercles which
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are however never numerously present. Usually the spicular center

is externally provided with a gentle annular swelling ; more rarely,

with two opposite protuberances.

When the sponge is torn from the rock to which it was

attached, the basidictyonal plate is left adhering to the latter.

The plate can easily be separated out by boiling in acid. It is

found to be in places quite thin, being represented by an uneven

and small-meshed siliceous reticulum (the limiting layer of the

basidictyonal plate, see p. 134), the beams of which may at

intervals show^ spicular axial filaments in the form of a plane

cross (as in PI. XXII., fig. 17). At other places there exists,

besides the same limitin s; or attachment laver and in direct union

with it, a somewhat wider-meshed sponge-work (PL XII., fig. 37)

which increases the thickness of the basidictyonal plate to half

a millimeter or more. The relalively thick beams of the sponge-

work are rough-surfaced all over on account of the presence of

numerous conical microtubercles. The manner of their arrange-

ment is apparently irregular, but by exact observations it is not

difficult to make out that the foundation to the structure is given

by certain hexactins, the basidictyonalia, which are directly as

well as synapticularly fused together. Isolated instances also occur

of diactins or of parts of diactins—apparently belonging to the

parenchymalia—being incorporated in the beams. Observed in

glycerine, such a diactin is seen to be of smooth-contour and

distinctly traversed by the axial canal but entirely enveloped by

an irregular and synapticula-forming secondary deposit of siliceous

matter. But by far the greater part of the parenchymalia in the

region have their lower end simply loosely inserted into the

interspaces of the basidictyonal framework.
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Dermalia predominantly stauractins, rough all over, nearly

plane or sliglitly arched so as to be convex on the outer side

(PI. XII., fig. 23). Axial length, 200-350 /A Eays perceptibly

tapering towards the rounded tip or nearly uniformly thick
;

sometimes slightly swollen at the ends. Thickness at their middle,

Sh y- on an average. The quadrate meshes formed by mutual

apposition of the rays of separate derraalia measure on an average

165 !' in length of sides.

Occasionally among the dermalia there occur peutactinic

forms in which the proximally directed, unjwired ray is somewhat

shorter than, or nearly equally as long as, tlie paratangentials.

They scarcely ever occur on the cones. Under exceptional

circumstances a stauractin may have one of the rays so

shortened that it approaches a tauactin in shape. A few cases

of unusually small, smooth and slender-rayed oxystauractins and

oxypentactins that I have seen I hold to be dermalia in an in-

complete state of development.

Gastralia rough pentactins, in which the unpaired ray is

directed distad (PL XII., fig. 24) ; occasionally stauractins. They

are (juite like the dermaliii, though perhaps on the whole slightly

smaller. As before mentioned they are never so numerous as to

form a continnous gastral lacework, occurring, as they do, in

widely scattered distribution on the hypogastral strands (see PI.

XII., fig. 35).

Oxyhexasters, 00-152// in diameter (120/^ on an average).

Those occurring in abundance in the choanosome as well as in

the endosome (PL XII., figs. 29-32) have mostly exceedingly

short principals which in many cases may be said to be almost
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reduced to nothing. In them the terminals are comparatively

strong, reaching up to nearly 5 /^ in thickness at base ; they are

obsoletely rough all over. The roughness is especially pronounced

at their base and here it may often be distinctly observed, under

a very high power of the microscope, that it is caused by reverted

microtubercles or minute barbs. Each principal may bear two,

seldom three or four, divergent terminals, thus giving in all 12

or more than 12 terminal points to the entire oxyhexaster.

More usuall}'' the oxyhexasters seem to be hemihexactinose and

not seldom quite hexactinose (figs. 30 and 31). In the former

case, the principals are biterminal if not uniterminal. Thus,

forms with 11, 10, 9, 8, 7, or only 6 terminal points are not

uncommon.

Of the oxyhexasters situated in the subdermal space, many

(not all) are considerably different in appearance from those

described above and which are more deeply situated in the

wall. In them the principals are appreciably longer and more

slender, while the terminals are simply more slender ; moreover,

there occur as a rule two or three terminals to each of the six

principals. One specimen of such peripheral oxyhexasters is to

be seen in PI. XL, fig. 18, on the right hand side. A com-

parison of that oxyhexaster with the others shown in PI. XII.

will at once make apparent the differences above indicated.

In all the oxyhexaster varieties the central cross can easily

be brought into view and the extent of its arms exactly deter-

mined, if proper steps be taken in preparing.

PL XII., fig. 33 represents a case of what seems to be an

abnormally developed oxyhexaster. It was met with but once in

the dermal membrane of a certain specimen and may possibly

have been only an extrinsic object. Central node irregularly
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shaped, but still with indications of the six principals. Total

number of terminals, 20 at least ; some of them bifurcated at the

end as shown in the figure.

DisGoctasters (PI. XII., figs. 2ö and 27) various in size,

measuring 106-260/'- in diameter. Secondary principals J

—

è as

long as the free part of the terminals. Number of terminals in

a tuft, 3-7
; most usually 4 or 5. The discoctasters in the

periphery of the wall are the smallest (106-137/^ dia.), while

those in the deepest parts may be twice as large (generally 200-

260 /^ in diameter). In other respects than in size there also

exist some noteworthy différences between the two.

The smaller peripheral discoctasters (fig. 25) usually show

distinct hump-like prominences on the central node, in the

middle of the spaces surrounded by every set of four secondary

principals. The four ridges radiating from the prominence to-

w^ards and into each principal are also generally but not always

distinct. The principals as seen in a lateral view are frequently

uneven in contour ; a more exact observation may show that they

are longitudinally ribbed throughoui the length, indicating their

formation by a coalescence of parts running lengthwise. PI. XL,

fig. 20, representing the central part of a discoctaster taken from

the subdermal region, demonstrates the points mentioned above,

besides showing the disposition of the axial cross in the central

node and the series of small vacuole-like spaces contained in the

ridges that go to form the secondary principals. The terminals

are obsoletely rough-surfaced ; their disc at the end is minute,

appearing simply like a pinhead.

In the larger, deeply situated discoctasters (fig. 27), the

central node may be so large as to measure 20 /f- across. On it
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the hump-like prominences are seldom seen, these being usually

either merely indicated or not at all present. The space where

they should occur may even be concave. It seems that the

prominences, as also the ridges arising from them, disappear as

the central node becomes larger with the growth of the entire

spicule
;

possibly they become, so to say, covered up by the

siliceous deposit added to the node. The secondary principals,

which may measure 7* /^ across in the middle, are obsoletely

rough-surfaced. The terminals are similarly rough. Near their

outer end the roughness grows somewhat coarser and is here seen

to be caused by retroverted microtubercles (PL XIL, fig. 28).

In direct proximity to the terminal disc, which marginally runs

out into 7 or 8 small teeth, there exists a very short tract devoid

of the microtubercles.

Not rarely malformed discoctasters are met with, in w^hich

some primary terminals have apparently failed to unite in the

proper way with any of the secondary principals but remain more

or less free, appearing like supernumerary appendages to an

ordinary discoctaster. As a case of such malformation is to be

considered the spicule figured by F. E. Schulze in the Challenger

Eeport, PI. LVIL, fig. 4.

Of special interest are the isolated cases of true discohexasters

I have come across in certain specimens and which I consider

to represent the primitive form whence the discoctaster was

derived. In general size and in the appearance of the terminals

they are exactly compara1)le to the smaller discoctaster of the

periphery, but the essential difierence consists in the fact that

the principals are six in number, these being short, thick and

knob-like and arranged in the usual disposition. Four or five

terminals arise divergingly from each principal. The discohexaster,
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which 18 much too rare and inconstant to be counted amons; the

regular hexasters of the species, may be said to be in appearance

not unlike the macrodiscohexaster of Aulosaccus ijimai F. E.

ScH.; it is apparantly in the state of nearest approach to the

(liscoctaster, into which it may l)ecome converted by comparatively

short steps of change.

Micro(l(!^cohexasiers (PL XII., fig. 26) of only 1-3-25/-'- diameter

and of the usual appearance are common in both the dermal and

gastral membranes as well as in the subdermal and subgastral

trabecul^e. In some individuals they are much more abundant

than in others. In the choanosome they do not seem to occur.

In stained pi'eparations a nucleus—in all probability representing

a silicoblast— is almost always seen in each of the angles formed

by the principals, as shown in PL XL, fig. 18. The interspaces

between the exceedingly delicate terminals are filled up by a

protoplasmic matrix, so that the entire rosette first attracts one's

attention as a small, faintly colored mass of spherical shape.

Soft Parts.

8ome fragments fixed and ])reserved by myself at different

times at the place of capture have been utilized-for making the

following observations on the soft parts.

The chambers are so numerous and densely crowded together

that it is difficult to exactly determine the shape and extent of

each (see PL XL, fig. 22). However there can be no doubt of

their being as usual cup-like or thimble-like in shape. The
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diameter varies from 90/^ to 190/^. The chamber wall I have

seen as a reticular membrane witli 02:>en meshes (PL XI., fig. 19).

The choanocyte nuclei, though scarcely differentially stained as

they lie in the nodes of the reticulum-forming granular protoplasm,

can at places be distinctly recognized as svich. They are of about

the same size as the trabecular nuclei. None of the preparations

are such as to allow anything to be said about the flagellum or

the collar.

On the outside of, and in close ap])Osition to, the chamber

wall are variously sized groups of well-stained archœocyies reach-

ing up to 3i !> in diameter. A small group of the same is seen

in PL XL, fig. 19, on the left. The archaïocytes lie close

together, generally arranged in a single layer Hat upon the

chamber wall or between the walls of directly adjacent chambers.

The trabecidce, both external and internal, are as usual

cobweb-like. Their nuclei, measuring about 1 !' in diameter, are

well-stained and contain generallv more than one chromatic

granule.

Along the lumen of the larger canals, both incurrent and

excurrent, the trabecuUe are at places extensively exjmnded into

a thin lining film, so that they might be spoken of as constituting

here a canalar membrane.

The dermal membrane (see PL XL, fig. 18, left) is film-like

j^erforated by large and small "pores" of roundish or oval shape.

The parts between closely adjoining "pores" may be reduced to

mere threads indistinguishable from the trabecula3. Not only does

the essential agreement in histological nature but also the fact

that the same thesocytes and microdiscohexasters occur in both
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the dermal membrane and the trabeculse, strengthen me in the

belief that the two parts just mentioned are genetically and

fundamentally one and the same structure, whatever differences

apparently exist between them being due to the circumstances of

their respective situations (see Contril). I., pp. 122, 147).

The gastral membrane is of much the same appearance as

the dermal.

The thesocytes of the species are of a characteristic appearance.

They may occur in the dermal and gastral membranes as well as

on trabecuhe in all parts of the sponge-wall, but seem to be most

abundant in the subdermal region. They are show^n in numbers

in PI. XL, fig. 18, in wdiich they appear as morula-like masses

consisting of numerous small spherules. The quantities in which

they occur are subject to variation according to individuals ; but

they seem to be present all the year round, since I have observed

them in specimens preserved in the months of April, July,

August and December.

The thesocytes are spherical, ovoid or somewhat irregular in

shape and may be more or less flattened when situated on or

against a membranously expanded trabecula. They measure 8-

20 /^ across. A fine cell-limit and the nucleus are only excep-

tionally distinguishable ; the former can be perceived only when

the spherules contained in it are not developed in too excessive

numbers, while the latter is generally concealed among the

spherules.

The spherules, which measure 1.7-2.5/^ are refractive and

homogeneous, appearing yellowish in the unstained state. Their

reactions towards different stains have already been noticed on p.

178 (foot-note) of my Contribution I. and therefore need not be



ACANTHASCüS CACTUS. 157

mentioned here. They are generally tolerably uniform in size

within a tliesocyte. In certain cases, however, I have found them

quite unequal in size, the larger ones appearing to have arisen

from the combination of several smaller ones. Further in certain

individuals I have not infrequently met with thesocytes in which

the spherules were apparently in the process of disintegrating

into irregular granules ; or in other cases, of dissolving into a

diffuse state. The diiferences in appearance may be partially due

to the drastic influence of the preserving reagents ; nevertheless

I believe that they may in general be taken as representing the

changes which the spherules, as a nutritive substance held in re-

serve, undergo by a natural physiological process before they are

consumed. And it would be but natural if we should find that

some thesocytes are quite or nearly quite devoid of the fat-like

contents as the result of consumption. As such thesocyte relics

I consider certain pale-looking cells which are now and then

found wherever thesocytes might be expected to occur. A few

cells of the kind in question are to be seen in the left upper

part of fig. 18, PI. XL They are of about the size of ordinary

thesocytes filled up with spherules. Probably they are of a more

or less collapsed shape. The faintly colored and finely granular

cytoplasm incloses a distinct .nucleus, while its external limit is

well-defined and is sometimes distinctly provided with an envelop-

ing membrane. The cells can scarcely be viewed in the light

of early thesocyte stages before the formation of the spherules ; for,

there exist other cells which alone can be viewed as inceptional

thesocytes, viz., those very much smaller than full-sized thesocytes

and which already contain the spherules though yet in quite a

limited number.

I may here add that in some instances the fat-like spherules
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presented the appearance of dispersing after having been set free

from the thesocyte wliich originally contained them alL Qnite

isolated spherules, evidently the same as those of thesocytes, are

occasionally found sticking to tlie trabecuhe.

The peculiar rosette-like bodies depicted in PI. XT., fig. 21,

were met with in profusion in a prejDaration of a specimen taken

in April. Reference to them has already been made on p. 31

of this Contribution, under Scyphidium longisjjina. The body

consists of a varying number of well-stained spindle-like or rod-

like pieces in radial arrangement. These measure up to 4 /^ in

length. The figure was included in the plate under a suspicion

that the bodies might represent stages in the spermatogenesis,

but now I think they are something, extrinsic or otherwise, at

any rate quite foreign to the sponge.

ACANTHASCUS ALANI Ij.

PI. X., figs. 16-23.

Acanthascas alani. Ijima, '98, p. -vj.

The species is based on a single specimen (PI. X., fig. 16)

which originally belonged to Mr. Alan Ow^ston (O. C. 4097)

but is now in the collection of the British Museum.

It is a dried specimen greatly macerated on the exterior.

In shape it is ovoid, goblet-like and slightly laterally compressed.

The lower end contracts into a short, stalk-like and irregular
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base. Total height, 190 mm. Greatest breadth of body, 133

mm.; lesser breadth in the same region, 104 mm. Stalk-like

base, about 60 mm. in greatest breadth. Superiorly the body-wall

closes in towards the thin oscular margin which is apparently

simple-edged. The irregularly roundish osculum is about 60

mm. in diameter. The deep gastral cavit}'- extends into the

stalk-like base. The body-wall in the lower part is as thick

as 35 mm.

Notwithstanding the lacerated condition of the external

surface, it can be ascertained that this was by no means smooth

but must have shown a number of irregular hillock -like or ridge-

like elevations, judging from what appear to be their rests. The

more prominent of the elevations may have been 10 mm. high,

as measured from the bottoms of adjacent depressions. Possibly

their summits were originally provided with diactinic prostalia as

in other sj)ecies of the genus, but no such spicules have been

found preserved in the specimen.

Fortunately there has remained the ectosome in some places,

though in small patches (PI. X., fig. 23). It is uneven, being-

much creased. The minutely and more or less regularly quadrate

meshed dermal lacework is exceedingly delicate ; it is supported

l)elow by fine intersecting hypodermal strands, mostly under 0.1

mm. in thickness, which pursue a sinuous course. Over the

interaperturai spaces, as also over the external prominence, the

ectosome is generally in close contact with the choanosome, so that

it can not be very clearly distinguished. Where it has fallen

off, the sponge-surfîice appears somewhat crisp-hairy on account

of the dishevelled fibers of the parenchymal strands. The stalk-

like base presents the usual fibrous texture.

The incurrent canalar apertures measure mostly under 5mm.
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in diameter, though a few may be as large as mm. Those of

an approximately similar size lie separated from one another by

a space nearly equally as wide as, or sometimes much wider

than, their diameter.

On the gastral side, the endosome is not developed in a

continuous layer, so that the excurrent canalar apertures all open

freely into the gastral cavity. The apertures are of various sizes,

some being as wide as 15 mm.; their edge is either sharp and

distinct or but slightly indicated. The interapertural space shows

an irregular interlacing of fine fibers.

All the principal spicules are very fine, which fact accounts

for the soft and delicate texture of the sjoonge. The septa between

the two systems of canals are thin ; consequently, the sponge is

light, and cavernous in appearance. Its general aspect is not

unlike Chaunoplectella cavernosa or Aulosaccus scJmlzel.

The species is apparently more closely allied to A. ^j/a/e-z!

than to A. cactus. From the former it is distinguishable by a

number of points, of which I may mention the relatively wider

canals, the freely open excurrent apertures, the smaller discoctaster

and the larger oxyhexaster and microdiscohexaster.

Spiculation.

Parenchymal diactins small, slender
;

generally less than 1

mm. in length and at most 12 r thick. In the stalk- like base, they

may be over 1mm. long and 30/^ thick but can scarcely be said

to be coarse. Center, usually without external swelling or bosses.

Nearly uniformly thick throughout except at the ends which are

more or less swollen and rough ; extreme tip rounded. Oxyhex-



ACANTHASCUS ALANI. IGl

actins met with here and there in preparations of the septa are

either canalaria or gastralia.

Hypodermalia quite like the above.

DerriiaUa (Ph X., fig. 16), ahiiost always pentactins ; nsnally

with a gentle prominence representing the distal sixth ray. Rays,

slightly attenuated outwards but with rounded tip ; microtubercles,

not numerous, nor strongly developed, so that the roughness of

surface is not pronounced. Axial length, generally 250-350 ,«.

Breadth of rays at base, 9-11 !'-.

Gastralia (PL X., fig. 18), hexactins ; irregularly scattered.

Rays, like those of dermalia but with less roughness of surface.

Axial length, 280-460 /^. Hexactins similar to the gastralia occur

along the excurrent canals as canalaria. In the incurrent canals

pentactins resembling dermalia were occasionally found ; they are

probably to be considered likewise as canalaria.

Oxyhexaster, present in abundance. Diameter, 144-190,«;

on an average 160/^. From the characters of its rays, two varieties

can be distinguished ; both seem to occur together promiscuously.

In the one variety (PI. X., fig. 20) the center is swollen to

a globular node, while the short principals are rounded in a

knob-like manner. Slender rough terminals, generally 3 or 4,

arise from each principal. They seem to be very liable to be

broken off near the base, the fragments being found in abundance

in the soft parts. It seems that this is the more abundant of

the two oxyhexaster varieties.

In the other variety (PI. X., fig. 21) the terminals are

considerably stronger while the principals are much less distinctly
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indicated, being in fact quite abortive. Number of terminals to

each principal, generally 2 ; seldom 3 and sometimes only 1 to

some of the principals. Insignificant microtubercles are sometimes

seen on the surface of terminals, at the base of which they are

reverted barb-like.

Discoctaster (PL X., fig. 19), common in all parts ; varying in

size. Diameter, 136-220/'-. Central node, always with the six

boss-like prominences. Secondary principal, about as long as, or

longer than, the terminal tuft. The latter consists of G-8, fine

terminals (drawn too thick in the figure) ; narrow at base and

expanding more or less distally. Terminal disc, small and

pinhead-like.

Microdiscohexaster (PI. X., fig. 22), very sparsely present,

having been found in canalar septa only in a few instances after

a careful search ; spherical, with 30-35 !' diameter. Central node,

swollen to spherical shape. Principals moderately long, with

numerous fine terminals.

STAUROCALYPTUS It.

Ijima, '97, p. 53.

Hypodermalia include pentactins in which the

paratangentials are smooth or rough, but never armed

with spines. Generally veiled, sometimes not.
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The genus, as I coDsider it at present constituted, comprises

tlie eleven species embodied in the following-

Differential Key to Species.

'f.— Dermalia nearly exclusively, or at any rate predominantly, pentactins.

a'.—Discoctasters (both t^iibdermal and subgastral) of less than 200 h- dia.; rarely up to

213
i>.

dia.

a^.—Thin-walled. Gastral surface with a continuous endo^onml layer covering

over the exclurent canalar apertures. (AVithout prostalia. Discoctasters 80-

100 [J- dia.; with characteristically short and cylindrical tufts of terminals)

,S'. fasciculatus F. E. Sch. (Coast of California, 690mm.).

6'.—Tolerably thick-walled. Gastral surface without a continuous endosomal layer,

the excurrent canalar apertures opening freely.

a^.
—

"Without prostalia (?). "With peculiar pit-like subdermal cavities whence

arise narrow iucurrent canals. Excurrent canalar apertures wide (up to S

mm. dia.). (Discoctasters 128-180 jj- dia.)

.S'. rœperl (F. E. Sen). (Coast of Patagonia, 7.31m.).

b^.—AVith botli pentactinic and diactinic prostalia. Subdermal cavity in-

conspicuous. All canals narrow, even extremely narrow ; not more than

2 mm. wide,

a*.—Gastral surface smooth. Among the gastralia pentactins more numerous

than hexactins. Rays of dermalia and gastralia smooth basally.

(Discoctasters 150-200 [i dia.)

S. solidus F. E. Sch... (Coast of California, 48G-1254m.).

b*.—Gastral surface hairy on account of short projecting ends of fine

diactins. Gastralia hexactins. Eays of dermalia and gastralia entirely

rough. A considerable number of stauractins among the dermalia.

(Discoctasters 130-213 |j. dia.) S. lubuloms n. sp. (Sagami Sea).

/,i._Pnbgastral discoctasters larger than 220 [J-, reaching up to nearly 300 [j- or over in

diameter ; subdermal discoctasters considerably smaller. (Tolerably thick-walled
;

with pentactinic and 'generally also diactinic prostalia ;
canals comparatively

narrow).

c'^.—Smallest discohe:j;asters not smaller than 200 \i- dia. (m fact 228-320 \j. dia.).

Gastral surface smooth. Prostal pentactins small; their paratangentials up to

2.2 mm. in lengtli. Principal parenchymal oxydiactins under 8 mm. in length

and 41 \i. in thickness. Gastral hexactins 80-100 [x in length of raj^s

,S'. doidlncjl (Lambe). (Pacißc coast of IST. America, 63-512 m.).

f/-.— Smallest di^:cohexasters (subdermally situated) much smaller than 200 H- dia.

Gastral surface with numerous projecting diactins. Prostal pentactins moderately

large; their paratangentials reaching up to 4mm. or considerably more in

length. Principal parenchymal oxydiactins much coarser than in c" (may be

80-600 iJ. thick). Gastral hexactins on the whole as large or decidedly larger

than in c*.



164 AllT. 7. 1. IJIMA : HEXACTINELLIDA, IV.

c^.-—Gastral surface hairy on account of short projecting ends of fine diactins.

Excurrent canalar apertures mostly freely open ; in some places covered

over by an irregularly coarse-meshed endosomal layer. Oxyhexasters largely

hexactinose S. affinis n. sp. (Sagami Sea).

cP.—Gastral surface conspicuously hispid on account of projecting and rather

coarse diactins. All excurrent canalar apertures covered over l)y an

irregularly coarse-meshed endosomal layer. Oxyhexasters, rarely hexactinose.

»S'. entacanthus n. sp. (Saganii Sea)

6.—Dermalia nearly exclusively, or at any rate predominantly, stauractins.

c'.—With small and inconspicuous prostal pentactins. (Dermalia uniformly micro-

tubercled on all sides). Gatralia hexactins, forming a continuous lacework in the

endosome. Discoctasters 114-128
ij-

dia S. microchetus Ij. (Sagami Sea).

(iK—Without prostal pentactins, the dermal surface being smooth, (though in e"^ isolated

and slender prostal diactins may sometimes occur).

c^.—Dermalia decidedly spiny on the external side but obsoletely microtubercled

on the inside of rays. Gastralia hexactins in which the free proximal rays

are over 450 |j. in length; forming a continuous gastral lacework over excurrent

canalar apertures. Discoctasters very large, 500-660 a in diameter

S. glaber Ij. (Sagami Sea).

/-.—Dermalia slightly rough, (jastralia pentactins and stauractins, with rays up

to 100 [J. length ; not forming a continuous layer over excurrent canalar apertures.

Discoctasters 110-210 ;j. diameter & heteradinus Ij. (Sagami Sea)

f.— Dermalia straight diactins. (Gastralia represented likewise by diactins. Disccctaster.-*

140-200 (A dia. Sponge veiled and with long diactinic prostalia

S. pleorhaphidcs Ij. (Sagami Sea).

Ill the present Contribution I propose to treat in full nine

species wliicli I have studied.

S. fasciculaim and S. solid us are two American species of

which my knowledge has been solely derived from the describer's

work (F. E. ScH., '99). I beg here to offer a few remarks with

regard to both.

/S. fasciculalus is undoubtedly a well differentiated species.

Its peculiarly characterized discoctaster (only 80-100/^ large and

with 4-6 terminals, about 12/^ long, forming a cylindrical tuft

not broader than tiie principal of over 20,« length) should alone

be sufficient to distinguish the species from all the rest in

the genus.
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"With respect to S. soUd^is it seems that F. E. Schulze

(/. c, p. 52) regards it to be distinct from the closely similar

S. dowlingi mainly on the strength of two peculiarities, viz., that

the general shape is invariably barrel-like, straight and broad-

based instead of being cup-like, outbulged on one side and

narrowed towards the base ; and that the discoctasters are much

smaller and more slender-rayed. It occurs to me that perhaps

some other points might well be added to the specific difference,

to which view I am led from certain facts contained in F. E.

Schulze's own description and figures. On p. 105 (/. c), in a

short diagnosis of IS. solidus, is a statement to the effect that as

gastralia there occur a greater number of pentactins than hex-

actins ; whereas, in iS. dowlingi the same spicules are known to

be hexactins and only occasionally pentactins. Again, on his

Plate X. (/. c), F. E. Schulze gives figures of the dermalia

and gastralia from aS'. solidus; both the spicules mentioned are

shown to have rays which are basally quite smooth, instead of

being rough all over as in S. dowlingi. The differential characters

above indicated, if shown to be constant, would certainly be of

no small importance in distinguishing the two sj)ecies.

Concerning the three new species descril)ed for the first time

in this Contribution (y/,r,, S. iubulosus, S. ajfinis and S. entacan-

thiis), it may here be mentioned that they are all very nearly

related to S. doivlmgi and that some of the specimens on which

they are based were at first referred by me to that species,

though with some hesitation. The characters of the specimens

referred to were therefore taken into account in drawing up the

diagnosis of S. dowlingi in my " Revision of Hexactinellids with

discoctasters " (Ijima, '97, p. 53). However, a renewed examina-
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tion of the Jajoanese materials and a comparison with typical S.

dowli7igi, the characters of which have since become more precisely

known to me, have led me to think that I was mistaken in the

identification. S, dowlingl is, for the present at least, to be

eliminated from the list of JajDanese Rossellids ; on the other

hand, I think it fairly justifiable, under the circumstances, to add

to the list the three new species mentioned above. But I. can not

* Table sliowing some points in tbe characters of those Siaurocalypius species (or speci-

Name of

species.
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altogether suppress the apprehension that further studies on more

material than is at present available may necessitate changes of

greater or less importance in the systematic arrangement of the

specimens now referred to those species.

(For use in comparing the characters of closely similar

Staurocalyptus species, in which the dermalia are nearly exclusively

or at any rate predominantly pentactins, I append, as a foot-note,"'''

mens), in which the dermalia are predominantly or nearly exclusively pentactins.
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a table showing for each species or specimen certain noteworthy

points from its characters).

STAUROCALYPTUS RŒPERI (F. E. Sch.).

PL XIV., figs. 26-32.

Rhabdocalyptm Rœperi. F. E. Scpiulze, '86, p. 51. '87

(!), p. 1Ö8; PI. LXV. '97, p. 553.

Slaurocalyptus rœperi, I. Ijima, '97, p. 55. '98, p. 53,

The following account of this species is here introduced

mainly to record certain points which go in a measure to sup-

plement the excellent description we have already received from

F. E. Schulze, the original describer, and which seem to be of

importance for a sharp distinction between this and certain other

species closely resembling it.

To the liberality of the investigator jnst mentioned I am

indebted for a gift of two slide-preparations made from the type-

specimen, and on which my own observations have been solely made-

The species was obtained by the " Challenger " to the south

of Puerta Buono in Patagonia (depth, 731 m.). It should exhibit

a medium-sized and moderately thick-walled, vase-like or cup-like

body, firmly attached to the substratum by a short stalk-like

base, No prostalia of any kind were found, possibly as the result

of abrasion. Through the even ectosome were seen elongated,

angular or spindle-shaped and pit-like^subdermal spaces, whence

arose rather Z2 arrow incurrent canals. On the gastral side the
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large (up to 8 mm. dia.l, sharply contoured, excurrent apertures

were freely open, i.e., not covered by endosome. The above seem to

constitute tlie more important macroscopic features of tlie species.

As to the .^piculalioii, all the skeletal elements are remarkable

for their slenderness.

The strongest ixirenchymal diactins seem not to exceed 35 !'

m lireadth. The ^''ai'enehymalia in general have sparsely micro-

tuberculated ends, the very tips being pointed. The smaller or

the more slender of them show kno1)S cruciately disposed around

the spicular center.

The oxypentactinic hypodermalia have slender paratangentials

under 2 mm. in length and Vo f- in thickness at base; these are

smooth except at the rough outer ends and are not quite straight,

but rather wavy.—Besides the oxypentactins, strands of diactins

also serve to support the ectosome. These hypodermal diactins

are of various lengths ; they are all cruciately tubercled in the

middle. While those of çrreater leno-th are indistinsfuishaljle in

appearance from a parenchymal diactiu, the shorter ones may

equal the dermalia in axial length and may have rays exactly

similarly characterized as in the latter ; so that, such short diact-

ins, especially when in isolated positions, might as well be classed

under the dermalia as under the hypodermalia. The statement

therefore seems justifiable that the dermalia pass over l)y gradation

to the parenchymalia through the intermediation of hypodermal

diactins.

The derma/la (PL XIV., figs. 30 and 31) are predominantly

pentactins, not infrequently stauractins and rarely monactins, not
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to mention the occasional diactins above referred to. In all the

different forms it is quite usual that the suppressed ray or rays

are indicated by vestigial knobs. Such rays as are well developed

are 100-165 !> long and (> /< or less broad at base ; the micro-

tubercles on their surface are sparse and weakly developed ; their

tips nre conically pointed. Not only are the rays considerably

more slender tlian in the corresponding spicules of all other

closely I'elated species of the genns, but also the roughness of

surface is far less prononnced, as has already been pointed out

by F. E. Schulze.

The (jadralia (PI. XIV,, fig. 32) are oxyhexactins with

similarly characterized rays, which measure 100-220 1'- in length

and not over 5 /< in breadth at base. Over the interspace between

the freely open excurrent canalar apertures, the gastralia are

present in abundance, forming a nearly regularly quadrate-meshed

latticework. In this, the laths are formed frequently by two or

more gastral paratangentials combined in a loose strand.

The oxyhexasters (PI. XIV., figs. 27, 28) are small and

very slender-rayed. Diameter, 88-130 /<. Those situated in the

periphery of the wall are on the whole somewhat smaller than

others in deeper situations. The short, often exceedingly short,

principals bear each 2-3, nearly straight or slightly wavy and

obsoletely rough terminals. Less frequently there is only a single

terminal to one or more principals in an otherwise normal oxy-

hexaster (hemihexactinose). In the preparations at my disposal

I have not discovered any regularly hexactinose oxyhexasters, but

I presume that the spicules spoken of by F. E. Schulze as

" small, weakly developed oxyhexacts " (Call. Rep., PI. LXV.,
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fig. 6) and wliieli should occur isolated arc nothing else than

such. Their rays are said to be wavy and to have a rough

surface (F. E. Sch., '97).

It frequently happens that in biterminal rays of the oxy-

hexasters a third terminal is represented by a minute spine which

seems not to have attracted F. E. Schulze's attention. In PL

XIV., fig. 28, I have figured a case in which every principal

bears a spurious terminal besides two well developed ones. Special

examinations were made to convince myself of the fact that the

minute spine was not an axial elongation of the principal to

which it belonged. In one instance I observed a principal bear-

ing two terminals which were quite normally disposed except that

one of them was very much shorter and more rudimentary-looking

than the other. There can be no doubt whatever that the cases

in question represent stages preliminary to the reduction of the

number of the terminals.

The dm-ocladers (PI. XIV., fig. 26) measure 128-180/^ in

diameter. Those situated subdermally seem to show no appreciable

difierence in any respect from others lying near the gastral surface.

The slender secondary principal, not over 4 ,« broad, is nearly as

long, in some cases only about h as long, as the free terminals belong-

ing to it. The terminals number 2-5, usually 3 or 4, in a tuft

which broadens Ijut slightly in the distal direction. They are

nearly straight ; the surface is obsoletely rough when seen under

a very high power of the microsco])e. The minute terminal disc

is always shaped like a pinhcad, and not marginally toothed.

The delicate microdiscohexasters (PL XIV., fig. 29) are found

in tolerable abundance in the gastral region. IJiameter, 22-24
fj.
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(32 (i, according to F. E. Sch.). In shape tliey are spherical,

the six tufts of terminals in the same spicule being not widely

separated from one another. The terniinals are not very nuuiei'ous;

they are exceedingly fine and about twice as long as the principal.

The slimness of the rays in all the spicules, the sparsely

microtuberculate character of the dermalia and gastralia as well

as the small size of the discoctaster seem to make up the more

conspicuously distinctive features in the spiculation of this species.

STAUROCALYPTUS DOWLINGI (L. l\. Lamüe).

R]iab(locaIyptu6 dotdhuji. Lamjje, '93 (!), p. o7 ; PL III.,

figs. 2, 2a-2h.—F. E. Schulze, '97, p. 554.

Siauroccdypias (JowUnfji. F. E. Scjiulze, '99 (!), p. 47 ; PI.

IX., ligs. 1-6.

—

{Kol IjiMA '97, p. 5o ; nor Ijima '98, p. 53).

The following account of this species is given more for the

purpose of furnishing basis with which to compare certain Japanese

forms, than to give the results of my own observations on the

sample taken from the Canadian type-specimen and which was

kindly sent to me at my request by ISlv. L. M. Lambe of Ottawa.

As mentioned before (pp. 165-167) I now consider, contrary to

my earlier assumption (Ij. '97), that this species is not represented

in the Japanese waters so far as is known at present. The

localities then to be assigned to the species are : Strait of Georgia

(Canada ; al)Out 60 m.), near St. Ivosa Island (California; 221m.).

and near Lenard Rock (Aleutian Islands ; 512 m.).
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According tu the descriptions of L. M. Lambe and F. E.

Schulze, the species should show a tolerably thick-walled broadly

sacciform body, somewhat outbulged on one side and Jiarruwed at

base. It mav attain a lariie size, as attested l)v a fraoment of the

wall 300 mm. long and lö mm. thick, obtained by the "Albatross
"

on the Californian coast. From all over the dermal surface there

stand out both diactinic and pentactinic jirostalia. The gastral sur-

face is smooth but may show in places the ends of some parenchymal

oxydiactins projecting beyond it. The subdermal space is evidently

of a quite insignificant width. The apertures of both the in-

curj'cnt and excurrent canals seem to be small as a rule. Lambe

gives 11 mm. as an average diameter of the larger and il mm. as

that of the smaller incurrent apertures of a specimen 100 mm.

high. The same specimen showed on the internal surface evenly

distributed excurrent apertures of about ^ mm. diameter. A
continuous endosomal layer is apparently not present over the

excurrent apertures, which thus seem to open free into the gastral

cavity.

The single imperfect specimen,—220 mm. high and 120 mm.

broad,—obtained by the " Albatross " near the Aleutian Islands

and referred to the present species by F. E. Schulze, requires

s])ecial mention in so far as it has, in contrast to the specimens

from Canada and California, very wide canals and subdermal

spaces, on which account the upper part of the wall is said to

have presented an a])pearance almost of a lamellar structure. It

seems to me that this structural deviation apparently extends

somewhat bevond the urdinarv ranoe of variabilitv to be exiDCcted
I « O t J.

ill different individuals of a Kossellid species.

With respect to spiculatioa the more impurtant points, knuwn
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to me from the descriptions of Lambe and Schulze as well as

froai my own observations, may be summed up as follows :

rarenchyntalia, oxydiactins under 8 mm. length and 41 /^

breadth.

The small diactins with 2 or 4 knobs at the middle and

of 0.28-1.37 mm. length, mentioned by Lambe as occurring in

the dermal and gastral layers and seen also by Schulze, are

apparently either those that enter into the composition of hypoder-

mal beams together with the paratangentials of oxypentactinic

hypodermalia or what might be called the hypogastralia.

Prodal oxydlaciliis, as long as GUmm. with a thickness of

300 /A

Hypodermal oxxjpcnlact'mn, mostly with orthotroi)al (/.<?., re-

gularly cruciate) paratangentials, which are smooth and measure

aljout 2.2 mm. in length. In those oxypentactins which stand

out as prostalia, the paratangentials and the base of the shaft-ray

have a densely granular surface.

Dermalla, rough pentactins ; with rays rounded at end, 160-

180 /-« long and 10-13// thick. Exceptionally the dermalia are

diactinic.

(Jasiralia, similar but somewhat smaller hexactins, with rays

of 80-100// in length.

Oxyhexasters, numerous ; each very short principal with two,

straight, moderately strong and slightly rough terminals ; 100-120

fi in diameter. Many are hexactinose (then up to 138 y. dia. or

axial length)
; some others are hemihexactinose.

Discodasten, aliundant especially in the deeper parts, 228-

320/-« (as a rule 260/-«) in diameter. Principals, short being 5-5

of the entire arm-length. Terminals, nearly straight, slightly

rough, 3-10 (most usually 4) in number to each slightly expanding
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tnft. Terminal disc, pinhead-like or marginally toothed. Central

node, generally without hillock-like prominences on its six sides.

3Jicrodiscohexasters, common especially in or near the dermal

and gastral layers; spherical; about 20/' in diameter.

The points to be especially noted in the spiculation of this

species, in relation to that of others that very closely resemble

it, seem to be the slenderness of principal parenchymal diactins,

the small-size of prostal pentactins and the fact that the discoct-

asters do not fall l)olo\v 200 !' in diameter.

STAUROCALYPTUS TUBULOSÜS nov. sp.

Contrib. Ill (Ijima, '03), PI. VI., figs. 11-17.

This is a species which, like certain others of the genus, is

but little differentiated from S. dowlingi of the N. American

Pacific coast and yet seems to deserve being erected into a distinct

species. The only type-specimen of the species is shown in my

Contrib. III., PI. YL, fig. 11. The original (S. C. M. No. 241)

was obtained in Homba from a depth of ö72 m.

The specimen is a nearly complete individual of a slightly

l)ent, tubular and spindle-like shape, 50 mm. long and 12-14 mm.

broad at the middle, where the wall is about 2? mm. thick. The

body is somewhat laterally compressed. The oval osculum at the

superior truncated end measures 4 mm. by 8 mm. in diameter.

The inferior portion of the sponge gradually narrows towards the

pointed torn-off base. The texture of the wall-tissue is rather

firm.
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A number of thin and isolated diactinic prostalia project at

low angles from the lateral surface, and are directed obliquely

upwards. They are generally 16 mm. or more in length. Close

to the thin oscular edge they are more numerous than elsewhere

but shoi'ter, projecting straight upwards to a length generally

under 3 mm. Here and there, especially near the oscular margin,

some pentactinic prostalia are also found. These are not large

nor numerous ; they project to the extent of at most 1 mm.

l)eyond the dermal surface. The latter is rather uneven, thouo-li

no conical or papilla-like elevations exist.

The endosomal layer appears closely adherent to tlio choano-

somal mass, which fact is undoulitedly greatly due to the smallness

of the incurrent canals. The dermal lacework is but indistinctly

visible even when observed under the lens. Beneath it are seen

thin hypodermal fibers,—mostly the paratangentials of hypodermal

pentactins,—intersecting one another in an indefinite way, while

in places they converge towards several central points.

The incurrent canalar apertures are not larger than about

1 mm. across. On the gastral surface, the very small apertures

of excurrent canals are of a roundish or irregular shajie, measuring

about h mm. in average diameter. They open close together,

without being covered over by a special endosomal latticework.

The entire gastral surface, when looked at horizontally, presents

a finely and somewhat uniformly hairy appearance. This is

caused l)y the tiichodal ends of numerous parenchymal diactins

freely protruding beyond the surfoce to the length of about half

a millimeter or more.

Macroscopically the sponge may l)e said to be but slightly

different in appearance from S. dowlingi, except perhaps in its
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geneniUy tulinlar shape and the peculiarly liairy character of the

gastral surtace. Certainly these features have yet to be shown

to be constant before they can be finally accepted as specific

differential characters. However they seem to me to l)e not

unmiportant when taken into consideration conjointly with certain

points in tlie spiculation in which the present species stands in

disagreement with S. dowlingi.

Spiculation.

The principrd parenclnjmaUa are oxydiactins which not in-

frequently attain a length of 12 mm. and a breadth of 130 /^ in

the middle. Generally, however, they are much smaller, being

under 10 mm. in length. The ends are finely attenuated and

smooth-surfaced. Compared with S. doivlingi, the parenchymalia

of tlie present species are on tlie whole considerably coarser. (In

S. dowlingi the maximum dimensions of parenchymalia, in speci-

mens very nuich larger than the type of S. t/ibulosus, are known

to be length 8 mm. and breadth 41 /^).

The oxydiactinic prostalia may attain 20 mm. or more in

total length and 95 // in greatest breadth. (In iS. dowlijigi 60

mm. l)y 800/^).

The oxgpentadhiic prostalia are generally small, inconspicuous

and usually isolated, but sometimes stand out in small loose groups.

The pai'atangentials are either paratropal or nearly regularly

cruciate. Their length rarely reaches 4 mm.; more generally they

are much shorter (under 2 mm.). In the prostalia situated close
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to the oscular margin, they measure scarcel}^ 1 mm. in length.

The proximal ray (shaft) may he twice as long as the paratan-

gentials in one and the same spicule. In size and shape the

spicules in question seem to agree approximately with those of

S[ dowUngl, l)ut the paratangentials in the present species show

a noteworthy feature, perhaps peculiar to the species, in the

close-set microtuhercles that give roughness to their surface. The

microtuhercles are not rounded as usual l3ut take the form of

fine, sliort and sharply pointed microspines (Contrih., III., PI.

YL, fig. i;>), somewhat as in Lanuginella pupa and Scyphidium

longùpina (this Contrih., PI. L, fig. 7 and PL IL, fig. o). They

stand nearly vertically or slightly inclined outwards, giving a

fine and densely hirsute, rather than " granular," appearance to

the surface beset by them. This appearance is acquired by the

paratangentials before the pentactins are protruded as prostalia,

apparently as the last step in the development of hypodermal

(/. e., prospectively prostal) pentactins. This is clearly indicated

by those groups of hypodermal pentactins (Contrib. III., PI. VI,,

fig. 12) in which the most superficially situated pentactin-head

consists of rough paratangentials while another or others following

in deeper levels are smooth and successively more slender rayed.

A small numl)er of diactins associate with the paratangentials

of hypodermal pentactins in forming the support to the dermal

lacework.

The dermalia (Contrib. III., PI. VL, figs. 14 and 15) are

predominantly rough pentactins but intermixed with a goodly

number of stauractins. The former frequently, but not always,

show a knob-like relic of the atrophied sixth and distal ray.

Karely and exceptionally I have encountered hexactins among
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the derinalia. In all these the rays taper slightly towards the

rounded or obtusely pointed ends. Their length as measured

from the spicular center, 84-190//.; on the average about 14.0 n.

Breadth of rays near base, 7-12 ^. I have noticed that the

stauractins attain on the average a considerably larger size than

the pentactins (see Contrib. III., PL YI., fig. 12). (For the sake

of comparison I may mention that in /V. doivlingi the dermaliii

are known to be <»;enerallv pentactins and occasionally diactins.

Length of rays, lGO-180/^; according to Lambe, 160/^- on the

average).

The (/aslralla are all hexactins with rays similar in appearance

to those of the dermalia. Length of I'ays, 130-200/^ (in >S.

dowUng'i, 80-100//).

Oxyhexaders (Contrib. III., PI. VI., fig. 17) occur in abun-

dance. They are mostly normally developed ; less frequently are

they hemihexactinose. Quite hexactinose forms are very rare.

The central node is often swollen to a spherical shape. The

principals are as usual short—often exceedingly short. The dia-

meter is in general 75-115;^ (in S. dowlirtgl 100-120 /i).

The oxyhexasters in the subdermal region mostly measure

less than 100 y- in diameter. In them the terminals are slender,

slightly rough and 2 or o in number to each principal.

Those situated more deeply in the wall are on the whole

somewhat larger, many also having perceptibly stronger terminals,

which are then nearly smooth-surfaced.

From this species again I am in a position to record a case

of an oxyhexaster in which five of the principals bore each a set

of two, nearly equally developed terminals, but the sixth principal
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rail out into a single normal terminal besicles showing near its base

the short and spurious rudiment of a second terminal. By one

short step of reduction, the oxyhexaster might change itself into

a hemihexastinose form with one uniterminal princijml.

The discodasters may in general be said to have a diameter

of 130-213/^; the principal takes up nearly one half or some-

what less of the entire ray-length. Terminals straight, nearly

smooth, 2-5 in a tuft which broadens gradually and slightly

outwards. The sinaller discoctasters show six tuljercles on the

central node, l)ut the larger ones do not. Those in the subdermal

region are smaller than others in the subgastral ; the former

measuring 130-170/^, and the latter 17'j-21o/i, in diameter. The

specimen spicule shown in Contrib. III., PI. VI., fig. IG, is from

the subdermal space. (In -S'. dowl'myi the discuctaster diameter

is known to be 228-320 /', manifestly never falling below 200 n).

Spherical iiiicrodiscoJiexnders (jf 1Ü//. diameter and of the

usual appearance are found very sparsely distributed in tlie

endosomal layer. I consider that they recpiire no S2)ecial de-

scription.

STAUROCALYPTUS AFFINIS nov. sp.

PI. XIII. and PL XIV., hgs. 14, 10, 17, 22-25.

Staarocalypius Vowlituji in part. Ijima, '97, p. 53 ; 'gS, p. 53.

This new species is based on two specimens in the Science

College Museum, which were at first—errorneously, I now^ think
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—taken by me for S. dowUngi. This would suggest its close

resemblance to that species and also to S. tuhulosus, a fact which

can not be gainsaid. The two specimens differ in certain points

of outward appearance but show an essential or almost complete

agreement in spiculation. Such differences as exist between them

are manifestly referable to difference in individual age and partly

also to the different state of their preservation ; so that, I have

scarcely a doubt as to their specific identity. I propose to call

them S. affinis.

Each of the two specimens serves greatly to supplement the

knowledge to be derived from the other. They will be separately

described as regards their macroscopic characters.

The one I take up first (S. C. M. No. 194, from which all

the figures in PI. XIII. are taken), was purchased of a Misaki

fisherman in 1891. The locality as put down on the label is

Okinose ; depth not stated. The specimen consists of large and

small dried fragments which must originally have formed the wall

of a tubular or vase-like form, assumably about 300 mm. in heiglit

and not less than lOOmm. in diameter. The maximum thickness

of the wall is about 9 mm. Owing to imperfect desiccation the

texture is soft and loose, the tissues easily falling off in crundjs

and shreds.

The external surface is much abraded. No lateral prostalia,

which I presume Avere once present, are preserved. However,

the delicate ectosome still remains here and there in small patches.

It adheres closely to the choanosomal surface and consists of the

usual dermal lacework supported by thin and irregularly intei'seet-

ing hypodermal strands (see PI. XIII., fig. 10). The dernial

meshes, of approximately quadrate shape, are on an average about

165/^ wide.
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The external clioanosomal surface (PL XIII., fig. 1) is

tolerably even and presents a coarsely fibrous appearance. It

exhibits variously sized, roundish, incurrent canalar apertures, tlie

laro-est of which mav measure 02 mm. in diameter. The larger

apertures are separated from one another by an interspace nearly

as wide as themselves or even considerably wider. They lead into

deep pit-like canals.

The gastral surlace (PI. XIII. , fig. 2) is on the whole ex-

cellently preserved. On it there open luunerous, closely set,

roundish and sharp-edged excurrent apertures measuring not more

than 2 mm. in diameter. Most of them open freely and directly

into the gastral cavity without a covering endosome, similarly as

in several species of the genus (aS'. rœperi, dowlingi, tubulosus,

solidus). In many cases the apertures are provided with an iris-

like rim. It is, however, a remarkable fact that a covering endo-

somal latticework is not entirely undeveloped. Such a structure

is iu fact to be fouiid here and there in small irregular areas,

some of which are to be seen iti PI. XIII., fig. 2. It consists

of irregularly reticulate beams, mainly composed of diactinic hypo-

gastralia and inclosing small angulate meshes. These meshes are

open, not filled in by a continuous gastral lacework ; they can easily

be distinguished from the underlying canalar a};ertures proper l)y

their position, small size and irregular shape. The above endo-

somal layer, so far as it is distinctly difiërentiated, greatly

resembles in appearance that of Acanthascus cactus (PI. XL, fig.

10).

Xo diactins are found that project their ends through and

beyond the gastral surface except such occasional cases as may be

regarded as due to unnatural displacement.

The loose feltwork of the parenchyma contains a quantity
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of coarse strands, running more or less parallel to the surfaces

but otherwise in all directions (PL XTIL, fig. 1). Especially

coarse is its appearance on the external side of the wall. Picked

up ])j means of a pincette the strands easily come off in strips

often as long as 40 or üO mm. At the torn edge of the wall

the fibers bristle out in a conspicuous mannei-.

The second specimen (S. C. ]\r. No. 400, shown in PI. XIV.,

fig. 14) was obtained by Ktma in the Uraga Channel (Nago

Hill-e-])aibusa Spit and about 4 kilom. off the latter). It resembles

a tube which laterally is slightly and irregularly compressed. It

is 103 mm. long, 24-27 mm. l)road in the middle and considerably

broadened at the lower end. At one corner of the latter there

is a small stalk-like base for attachment. At the opposite corner

the wall is outbulged and thinned out at the top, apparently in

the first stage of the breaking through of a secondary osculum.

It is to be noticed that both this outbuloins; and the attachment

base lie in the sagittal plane of the body, as is the rule with so

many other Acanthascinic with similar parts. The upper truncated

end of the body is taken up by an oval-shaped osculum. The

wnll is about G mm. thick in the inferior part, gradually 1)ecom-

ins; thinner towards the oscular eds-e.

From all over the external surface, except near the basal

stalk, there arise both oxydiactinic and oxypentactinic prostalia

lateralia. The prostat diactins are not ver}' luunerous ; they are

long needles that spring out isolatedly to a length of 30 mm. or

less, directed obliquely outwards and upwards. In the upper part

of the body they are finer and much shorter than those situated lower

down. Along the oscular edge they project straight upwards, the

exposed portion not exceeding 4 mm. in length.—The large prostat
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pentactins, either isolated or in loose tufts, arise from the top of

small papilla-like prominences of the dermal surface, situated at

intervals of 1-2? mm. The pentactins, wherever they have escaped

the influence of abrasion, are so numerous and crowded together

that they form a gauzy layer of 3 or 4 mm. thickness over the

dermal surface.

The latter is tolerably smooth except for the above-mentioned

papillae. Close beneath the thin ectosomal layer are seen the

roundish apertures of tlie incurrent canals, which, in the lower

part of tlie sponge, may measure up to Ih mm. in diameter. The

smallness of the canals in comparison with those of the first

specimen seems to be sufficiently accounted for by the much

smaller size of the individual.

The characters of the gastral surface are essentially the same

as in the first specimen. Namely, while most excurrent canalar

apertures are freely open, certain others are covered over liy an

ii-regularly meshed endosomal latticework. A number of small

oxydiactinic parenchymalia are seen to project their fine ends

beyond the gastral surface to the extent of about 1 mm. or more.

Taken all in all, the general appearance of the species is

closely similar to that of both ä dowli7igi and S. tubulosus, but

especially of the latter. With our present knowledge it would

be unsafe to pick out this or that macroscopic character in the

above description of the specimens as in any degree distinguish-

ing the species from either of the two just mentioned. It may

further be stated that the spiculation, so far as the kinds of

spicules entering into it are concerned, is to a great extent, if

not essentially, the same in all the three species (to which I may

add S. entacantliKS n. sp. as a fourth). Nevertheless, there exist
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certain points of difference shown by several of their spicules,

that seem to warrant the separation of S. affinis as a distinct

species.

Spiculation.

The following description applies to the first specimen (S. C.

M. Xo. 194 ; PI. XIII.), unless the other specimen (S. G. M.

No. 400 ; PI. XIV., fig. 14) is explicitly referred to.

The principal ijarenchymaUa are oxydiactins of unusually

large dimensions, often 35mm. or more in length and GOO/-« in

thickness in the middle. (A portion of one is seen in PI. XIII.,

fig. 12). They occur in great abundance, especially in the

periphery of the choanosome. They are entirely smooth, tapering

gradually towards both finely attenuated and sharply pointed ends.

They are slightly wavy or else are bent either in a bow-like or

in a boomerang-like manner. Diactins of gradationally intermedi-

ate shape and dimensions lead over the principalia to filamentous

comitalia of only 12 /^ or less in thickness.

In the second and smaller specimen the principalia attain

a length of 25 mm. and a breadth of 520/^.—It may be remarked

that in no other Staurocalyptus species are the parench^^mal

elements known to develop such length and coarseness.—The

needle-like prostal oxydiactins which were found only in the

second specimen may be 40 mm. long and 180 ,« thick.

The diactins which join in the formation of hypoäermal

strands are mostly short, having a length of 1-2 mm. and a

breadth of 14-33 /i at the middle, where they may show a slight

annular swelling. The ends are rough, somewhat tapering and

obtusely or conically pointed,—not swollen as in the much longer
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parenchymal coraitaliii. The diactins run sometimes singly but

more usually a few are combined into thin bundles.

The Jiypogastral diactins, likewise running singly or in loose

strands (see PI. XIII , fig. 11), are similar to the hypodermal.

The oxypentacilnic hypodermalia (to be seen in PI. XIII., fig.

12) are large spicules with smooth, nearly straight or slightly bent

rays. The paratangentials are in most cases more or less distinctly

paratropal, but sometimes regularly cruciate. TJieir length meas-

ures 7-12 mm. and their thickness at base, about 100/^. The

unpaired proximal ray is longer ; it is accompanied l)y numerous

thin comitalia (about 9/^- thick) of the usual character.

In the second specimen I find the hypodermal (and also the

prostal) oxypentactins somewhat smaller, the paratangentials meas-

uring mostly between 5 and 6 mm. in length. Nevertheless it

may be said that the spicule iu question is on the whole con-

siderably larger iu the present species than in either S. dowlinyi

or S. tubulosus. Decidedly larger does it seem to be tlian in the

former species, in which the paratangentials are said not to exceed

2.2 mm. in length.—The paratangentials of those pentactins already

protruded as prostalia remain smooth in most cases. Only occasional-

ly have I met with such prostal pentactins as have slightly rough or

granular paratangentials. The roughness is here due to the pre-

sence of rounded and iuconspicuous microtubercles somewhat like

those in S. doidingi but unlike the same in S. tubulosus.

The dermalia (PI. XIII., fig. 3) are nearly exclusively

pentactins ; rarely and exceptionally, stauractins. The paratan-

gentials are neaily straight or very slightly arched. All the rays

are rough throughout ; they generally taper perceptibly outwards
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to terminate -with rounded tips. Their leugth as measured from

the spicular center is 130-200//; on an average, 160/^; breadth

close to base, 11-15 fi. In the second specimen the length was

100-170 /i or on an average 130 /<; the breadth, 11-10 p..—The

dermal paratangentials form a tolerably regularly (juadrate-meshed

dermal lacework (PI. XIII., fig. 10).

The gastralia (PI. XIII. , fig. 4) are hexactins with similar

but often longer rays than those of the derraalia. Length of

rays, 140-240//.; in the smaller specimen, 140-175//. The free

proximal ray is not distinguished from the others by a greater

length. The gastralia are present in far too sparse a number to

form a continuous lacework by themselves (PI. XIII., fig. 11).

They are found in irregular distribution in the spaces between

the excurrent canalar apertures as wx41 as on the endosomal

reticular beams, where these are developed.

The oxyhexasters (PL XIII., figs. 7 and 9 ; PI. XIV., figs. 16

and 17) measure 130-152// in diameter (in the second specimen,

115-160//). They are exceedingly numerous both in the choano-

some and the endosomal layer. While in the former the hexact-

inose and the hemihexactinose forms predominate, in the latter

region the normally developed form is by far the most abundant.

The normal oxyhexasters, occurring in the endosome or in

its proximity (PI. XIII., fig. 9; PI. XIV,, fig. 16), show two or

sometimes three, generally smooth, nearly straight and widely

divergent terminals to an excessively short principal. The central

node is often spherically swollen, but not sharply dermarcated

from the principals.

In the subdermal space, oxyhexasters are altogether sparse

and those that do occur there are as a rule again normally
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sha]3ecl. They are on the whole slightly smaller and more slender-

rayed than in those in or near the endosome ; besides, the terminals

are always more or less distinctly rough (PL XIV., fig. 17). The

roughness is in many cases plainly attributable to minute and inward-

ly directed barbs, especially distinct in the basal parts of terminals.

Hemihexactinose forms of the oxyhexaster most commonly

show one or two uniterminal principals, the rest of the principals

being each in possession of two terminals as is usually the case.

The terminals are nearly straight and more or less rough-surfaced.

Hexactinose oxyhexasters (PL XIII. , fig. 7) have likewise

rough rays which are however frequently not quite straight but

somewhat wavy. They are quite numerous in the choanosome, a

fact which may perhaps be regarded as constituting one of the

peculiarities of the species.

Occasionally I have met with interesting exceptional forms

of the oxyhexaster, in which the hexactinose character is still

further modified into the pentactinose and even the stauractinose

by a complete suj^pression of the terminals on one or more of

the principals. The principals, thus deprived of their terminals,

remain in their position as smoothly rounded off prominences

which leave no room to doubt that the terminals have not been

lost by mechanical breakage Ijut were undeveloped from the first.

The above, evidently abnormal, forms were not noticed in the

second specimen. In this, on the other hand, I have not infre-

quently met with the small rudimentary-looking spicules shown

in PL XIV., fig. 22. These contain a small axial cross of

filaments and there can be no doubt about their being oxyhexasters

with terminals but little developed, though it is difficult to

decide whether we have to do with early developmental stages or

with abnormal appearances.
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The discodaêters occur in tlie sabdermal space as well as

near the gastral surface. They are not very abundant, though in

places several are found together. Right in the choauosome they

must be very rare, if indeed they are ever present. Two sizes

are distinguishable according to their position. The smaller disc-

octaster form (PL XIII., lig. ö), measuring 120-200/^ (in the

second specimen, 160-183 ij) in diameter, occurs only in the

subdermal space ; while the larger (PL XIII., fig. 6) of 280-

400/^ (in the second specimen, 350-380 /j) is confined to the

proximity of the gastral surface. The range of variability in the

size of discoctasters is here decidedly wider than in either -'S'.

dowlingi or S. tubulosus.

As to general shape the discoctasters in general closely agree

with those of several other nearly allied Staurocalyptus species

and also with those of Acanihascus cactus. The principals take

up i-'s of the entire ray-length, are unevenly contoured, thicken

somewhat in the outward direction and carry a slightly expanding

tuft of 3-7, straight or nearly straight terminals. The central

node, especially that of the smaller discoctasters, frequently shows

the six well-known tubercles. In the larger form, the distal

portion of the terminals is beset with minute but distinct barbs

(fig. G) and the terminal disc exhibits a number of marginal teeth

exactly as I have figured them from Acanihascus cactus (PL

XI r., fig. 28). In the smaller form, the terminals are simply

rough and the terminal discs pinhead-like.

The discoctaster as well as the oxyhexaster,— of the latter,

both the normal and the hexactinose forms,—I have subjected to

special examinations in order to determine the position and extent

of the central cross of axial filaments in the central node. The

results are embodied in PL XIV., figs. 23-20, which will speak
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sufficiently for themselves, so that comments upon them may here

be dispensed with.

Microdiscohexaders (Fl. XIII., fig. 8) of spherical shape and

19-20 /^- diameter are not uncommon in or near the endosomal

layer. They were occasionally observed in the ectosome also.

From a spherical node arise comparatively thick principals, which

in length are about I the radius of the rosette and each of which

carries at the outer end a small disc, usually provided with a

central tubercular prominence on the external side. The terminals

are exceeding fine and difficult to count, but probably not more

than 10 to each principal.

Finally, the basidictyonal plate, found preserved in the second

specimen, is rather thick and consists of an irregular reticulum

of beams of variable thickness (up to 30 /^), inclosing mesh-like

spaces up to 100 n in widtli. The beams are beset with small

prickles as w^ell as with larger conical protuberances. Here and

there can be observed hexradiate axial crosses in the nodal

points. Also some rough and thick-rayed hexactins are seen in

the first process of being amalgamated with the basidictyonal

beams. PL XY., fig. 12, taken from S. glaher, equally well

illustrates the condition of the basidictyonalia in the present

species.

The chief })oints in the spiculation of the present species,

requiring special attention in relation to such other species as

are most likely to be confounded with it, seem to be : the great

length and coarseness of the principal parenchymalia ; the large

size of prostal pentactins, in which the paratangentials are in
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most cases smooth but occasionally slightly granular ; the compara-

tively large size attained by gastral hexactins ; the great abun-

dance of hexactinose oxyhexasters ; and the wide range (120 /<-

400 ijt) of variation in the size of discoctasters as well as their

large maximum size. (For a comparative talkie of the main

distinctive features of this species and of certain others, see the

foot-note on pp. 166-167).

STAUROCALYPTUS ENTACANTHUS noy. sp.

PL XIV., figs. 15, 18.

Staui'ocalyptus Doiclingi in part. Ijima, '97, p. 00 ; '98, p. 53.

The specimen which I now make the type of this new species

is another that was at first placed by me under S. dowlingi. Its

characters were therefore taken into account in drawing up the

diagnosis of that species given by me in '97.

The said specimen (PL XIY., fig. 15. S. C. M. No. 242)

comes from the north of Onigase and from a depth of between

429 and 572 meters. It is a large piece of wall torn from the

superior end of an individual, which when entire must have had

a sac-like or vase-like shape with a diameter of nearly a foot.

It exhibits a part of the natural oscular edge, which is sharply

angular but not thin. The marginal zone, is divided into a

number of broad triangular flaps, folded outwards and backwards

and even partially rolled up, so that in places the oscular edge

is in touch wdth the dermal surface of the lateral wall. Between
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each two of the flaps there remains in the oscular edge an

unreflected point ; consequently there arises at each such position

an ear-like projection, which is all the more prominent since the

edge of reflection of the flaps on its either side is depressed so

as to present a concavity directed upwards. There are three

such ears in the fragment on hand, measuring 105-145 mm.

from tip to tip of two adjacent ears. In the entire state of the

individual there must have existed at least seven ears and as

many reflected flaps around the superior opening of the gastral

cavity.

The w^all is 13 mm. tliick at a point ahout 100 mm. below

the tip of the ears and must liave been thicker towards the

sponge-base.

The state of preservation of the specimen which has been

dried, is as good as could be desired. The dermal surface is

tolerably smooth, distinctly showing the delicate, regularly quadrate-

meshed dermal lacework and the irregularly meshed hypodermal

network. On close observation, the thin fillers composing the

latter are seen to be so arranged as to present numerous radial

figures, the centers of which are 2i-ß mm. apart from one another.

Pentactinic prostalia of medium size are found only on parts of

the external surface tliat are protected from abrading influences

by the folding of the marginal flaps. They are irregularly dis-

tributed, usually solitary and project to the length of at most 3 mm.

Except a few isolated and quite insignificant needle-like spicules

springing out on the sharp oscular edge, no diactinic prostalia

are present. Presumably, however, the species in a young stage

of growth is provided with a greater quantity of both pentactinic

and diactinic prostalia.

The larger apertures of incurrent canals, vaguely visible
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through the dermal layer, may be 3 mm. wide, and that in a

position not more than 100 mm. distant from the uppermost end

of the specimen. In the interspaces between the apertures the

ectosomal layer is in tolerably close contact with the choanosomal

surface.

The gastral surfoce, so far as this extends in the specimen,

is entirely lined with a well-developed endosomal latticework,

which is for the most part very distinctly set apart from the

underlying choanosome and covers up all the excurrent canalar

apertures (up to 3 mm. dia.), in a measure concealing these from

view. Its appearance is not unlike that of the same structure in

aS'. affinis, in which species, however, it is developed in l^ut small

irregular patches and not all over the gastral surface. The

endosomal beams, the main suj^port of which is afforded by

strands of hypogastral diactins, are of a moderate strength and

inclose small, irregularly shaped meshes (mostly i-f mm. wide),

which are open and not filled in by a continuous lacework of

gastralia, unlike those in S. fasciculatus but quite like the same

of Acanthascvs cactus (see PI. XL, fig. 16). Tliis endosomal

latticework, proba1;)ly developed over the entire gastral surface and

leaving none of the excurrent canalar apertures quite freely open,

may be regarded as one of the distinctive features of the present

species as contrasted with many closely related forms in the same

genus.

Another noteworthy, and I think characteristic, point in

the features of the gastral surface is the fact tliat numerous,

moderately strong oxydiaetins project freely ])eyond the surface,

mostly to a length of 4 or 5 mm. There is no I'ule as to the

direction of the projecting needles, which occur over the entire

gastral surface so far as this is represented in tlie fragment, but
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somewhat more abundantly in the region of tlie reflected marginal

flaps than lower down. They give to the gastral surface a

peculiarly hispid or spiny appearance, an idea of which may be

obtained from the appearance presented ])y the upper border of

fig. 15, PI. XIV. Similarly disposed needles are known to me

to occur on the gastral surface of S. tubulosus and jS. affinis ;

but in both these species their trichodal ends project to so short

an extent that their eflect upon the surface is to render it at

most delicately hairy. S. dowllngi also seems to be not altogether

devoid of needles protruding from the gastral surface ; but here,

F. E. Schulze ('gg, p. 49) was led to regard them as something

of occasional and rather accidental occurrence ; while L. M.

Lambe ('gs), in his description of that species, says that the

gastral surface is smooth, and makes no mention of projecting

needles. Now, in the present species, the needles in question are

spicules, coarse rather than fine and of a considerable length, and

moreover so abundant that they can not fail at once to attract

one's attention ; and in view of the well-preserved state of the

tissues, I see no reason for not assuming that we have here to

do with a normal character, probably constant to the species.

Here I may interpolate an account of a specimen which I

provisionally refer to S. entaeantJms ])ut with a query. AVhile

agreeing as regards many characters with the above-described type-

specimen, it shows several points of difference, especially in regard

to the spiculation,—differences, whicli, on further study with more

material, may possil)ly turn (nit to be of more than individual value.

The specimen in (|uestion {^'. 0. M. No. 403) was obtained

at Inside Okinose by the Iwado-lino from a depth of 618 m.
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Two views of it Iiave already been published iii my Coutributiou

III., PL VI., figs. 9 and 10. Appended to tliem will be found

the name of S. japou'waa, an appellation which I beg herewith

to withdraw.

The specimen is the upper portion of a thick-walled and

probably tubular or cylindrical individual. It is about 62 mm.

long by 42 mm. diameter ; the wall is 9 mm. thick in the thickest

part. While the gastral cavity is nearly cylindrical throughout,

the external surface curves in at the top forming a rather thick

oscular edge. The osculum is irregularly roundish with a diameter

of 22-24 mm. I presume that pentactinic prostalia in tufts, were

originally present but have been lost by breakage, for there exist

stumps of what a])pear to be their shafts arising in association

with small papilla-like prominences of the dermal surface, which

is on the whole tolerably smooth. The said prominences occur

on the average at intervals of about 3 mm. Of diactinic prostalia

some remnants seem to be represented by a few, fine and isolatedly

projecting needles. The apertures of the larger incurrent canals

reach up to nearly 2 mm. in diameter ; those of an approximately

similar size are separated from one another by an interspace

usually wider than their own diameter. Over this interspace the

thin and delicate ectosomal layer is closely adherent to the

choanosome.

The endosomal layer, closely similar to that of the type-

specimen {i.e., consisting of a small and irregularly meshed lattice-

work, in which the meshes are not filled in by a dermal laceW'Ork

but remain open), is well differentiated over the entire gastral

surface. Accordingly, no excurrent canals can be said to ojien

freely and directly into the gastral cavity. Not only in this

respect does there exist an agreement wdtli the type-specimen
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but also ill the strikingly and deusoly hispid character of the

gastral surface (see Coutrib., III., PI. VI., fig. IJ). This is

caused by nuineious [)rojectiiig ueedles of a moderate strength,

occuring from the oscular edge downwards over the entire gastral

surface of the specimen. They are firmly implanted in the

sponge-wall, their inner ends protruding 5 mm. or more, sometimes

vertically but more usually inclined in indefinite directions. It is

entirely beyond question that the spiny character of the internal

surface is not accidental but natural.

The spicules of this specimen will be specially dealt with

after 1 shall have described those of the type-specimen in the

following paragraph.

Spiculation.

First, that of the tyi)e specimen (PI. XIV.,, fig. 15).

The principal parenchymalia are oxydiactins which may attain

a length of 9 mm. and a breadth of 250 /-« in the middle. They

are relatively thick, nearly straight but sometimes bow-like or

boomerang-like spicules ; entirely smooth and not very much

attenuated towards both sharply pointed ends. Small and finer

parenchymalia are of the usual characters.

The needles projecting from the gastral side are oxydiactins

similar in appearance to the principal parenchymalia. They may

be 9 mm. long and 90 /^- thick. A varying number of fine coinital

diactins are found accompanying them.

Hypodermal oxypentactim are mostly found seveial together

in loose groups, in which the smaller and therefore younger ones

are always more deeply situated than those of older formation.



STAUEOCALYPTUS ENTACANTHÜS. 197

When fully grown, the paratangentiaLs, wliich are either paratropal

or regularly cruciate, measure 4 mm. in length and 65/^- in

thickness at l)ase. They may acc^uire a rough surface, due to

rounded microtubercles, while still remaining in the hypodernial

situation. But this apparently does not take place in all cases,

for among the oxypentactins already })rotruded as prostalia I have

found some with rough and others with perfectly smooth para-

tangentials.

Diactins also enter into the composition of the hypodermal

strands though not in large numbers. These hypodermal diactius

are somewdiat variable in size and characters. While the larger

of them are indistinguishable from ordinary parenchymalia, others

are small, tubercled around the center and rough all over instead

of being so at the ends only. The latter kind might easily be

taken for derinalia, were it not for their association with unmis-

takeable hypodermal elements.

The Jiypogastralia are diactins similar to those of the hypo-

dermal strands.

The dermalia and gaslralia may be said to be essentially

like those of S. doivUngiy tubulosus and affinis.

On the pentactinic dermalia, which are by far the predomi-

nant form, I have frequently observed a low prominence in the

place of the aborted distal ray. Length of rays, 180-200/'.

Earely stauractins and still more rarely diactins are met with

among the dermalia.

With respect to the hcxactinic gastralia, it may l)e mentioned

that these are on the whole somewhat smaller than the same

spicules in either S. tubulosus or affinis, agreeing closely in this

respect with S. dowliugi. Length of rays, üö-loO /^.
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The oxyhexasters measure 100-1 o2 /v. in diaiueter, tliiiy com-

ing next in size to the same rosette in ^S. dowlingi and ti/balosus.

A goodly number oF them are hemihexactinose, but I have found

none in quite hexactinose form. This negative character may

perhaps be regarded as one of the j^eculiarities of the species, or

at any rate of the particular specimen now being described. The

terminals are rather strong (often 4 fJ- thick at base),—stronger

than I have found them to be in other closely similar species of

the genus. Moreover, they are always rough, the roughness being

frequently develo[)ed into short barbs on the basal parts.

Of the discociasters, those in the subdermal space measure

155-220/^ in diameter ; those in or near the endosome, 220-286/^.

It may be pointed out that the lower limit (155 //) in this range

of variation falls considerably below that in S. doivlingi (228 /i)

but coincides in an approximate way with the same in S. iubulosus

and ajjinis. In all of the discoctasters the principal is somewhat

shorter than, or sometimes nearly as long as the terminal tuft

belonging to it. The general appearance of the spicule agrees

well with that of the same in S. ajjinis. In no case, however,

have I noticed the six prominences on the sides of the central node.

Jlicrodiscohexaslers I have failed to discover anywhere in

the specimen ; but, in view of the ease with which they might be

overlooked, I am not fully prepared to assert their total obsence.

Now let me describe some points in the spiculation of the

smaller specimen (No. 40; > ; Contrib., IT!., PI. VI., ligs. 9 and
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10), provisionally referred by nie with some degree of hesitation to

S. entacmülms.

Here the principal parenchymal oxydiactins attain a maximnm

size of 15 mm. length by 80/^ breadth. Thus they may be longer

and decidedl}^ more slender than in the type-specimen. Another

appreciable point of difference consists in the more gradual manner

of tapering towards both ends which are slender and more or less

rousfh-surfaced.

The oxydiactins protruding from the gastral surface may be

20 mm. lono; and 250/^ broad in the middle. Thev are much

longer and thicker than the corresponding spicules in the type-

specimen. This fjict seems noteworthy especially when the smaller

size of the specimen under question is considered.

Among the derraalia I have found, though exceedingly rarely,

regularly developed hexactinic forms. In many of the dermal

pentactins the distal i-ay is represented l)y a mere knob.

The different kinds of hexasters are quite similar to those of

S. affinis.

Oxyhexasters are normal, hemihexactinose or hexactinose.

The last mentioned form is numerously represented, and constitutes

another notable point of difference from the type-specimen.

Diameter, generally 120-186/^; the hexactinose form may be larger,

sometimes attaining 242 /^ in axial length.

Peripheral discoctasters, 143-176/^; those deeply situated, 262-

352 !^, rarely up to 428 n in diameter. The upper limit in the

size of discoctasters seems to extend very considerably over and

beyond that determined for the type specimen.

Microdiscohexasters of spherical shape and 11)// diameter are

occasionally found in the endosome.
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Soft Parts.

Care was taken by Kuma, the collector, to preserve in strong

spirit small pieces from both the specimens described above ; so

that I have been able to make some studies on their soft parts.

This however has yielded no special additions to the knowledge

we already possessed. I therefore restrict myself to recording

only a few points.

The thiml)le-like and sometimes cup-like chambers were

observable with especial distinctness in the specimen (No. 403)

refei-rcd tentatively to S. eniacanthns. Here they have a dinmeter

of 110-187/^ (on an average, 155//). The usual reticular structure

of the chamber-wall is in places very beautifully shown (PI. XIV.,

figs. 20 and 21). The meshes, the open nature of which can not

be doubted, measure about 5/^- in length of sides. Observed under

the immersion system, every nodal point is seen to be occupied

by a vesicular, not specially well-stained nucleus, 1.7-3.4/^ in

diameter and containing some chromatic granules. The smaller

nuclei present a more compact appearance than those of a larger

size. In optic sections of the wall, the nuclei have a distinctly

oval outline.

In both specimens the trabecuhe are frequently spread out

in the form of a membrane especially on the surfaces which come

in contact with the external world,—not only on the dermal and

irastral sides but also alon«; the lumen of the larwr canals. The
*D O Ö

finely granular substance of trabecuhe may exhibit in the film-like

parts somewhat deepei'-stained and often irregularly liranched

streaks, which in some places may run more or less parallel to

the edge of the film-like plate (PI. XIV., figs. 18 and 19). The

first thouo-ht on observinir them would likelv be that we have
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here to do with a fibrillar structure. But by close observntions I have

come to the belief that the streaks do not represent fibrils actually

developed as such but are merely wrinkles or irregularities in the

thickness of the fihn. One strong reason in support of this view

is the fact that the streaks are frequently quite ill-defined as to

their contour and may, at one place or another, pass over gradually

and insensibly into the general substance of the film. They are

iu part probably the effect of shrinkage or contraction, such as

might be caused by the action of reagents or by protoplasmic

activity in the living state ; the rest are to all appearance simply

the terminations of those filamentous trabeculœ which have just

reached the film -like portion in order to join it.

In certain places it seemed to me that the spaces between

the trabecular nuclei {2-'2h /^ large) were unusually wide.

The thesocytes are of a somewhat different appearance in the

two specimens.

In the type specimen of S. entacanthus, they are conglomerate-

like in that the contents consist of a group of variously sized

spherules (PI. XIV., fig. 18). These are usually deeply stained

but not always to the same intensity. Their substance is nearly

homogeneous or shows a faint granulation. In many cases the

contents appear to be in the process of breaking up and becoming

resorbed. The nucleus evidently lies concealed among the spherules.

In the other specimen {S. entacanthus f) the thesocytes have

moderately well-stained protoplasma-like contents which are rather

coarsely granular (PI. XIY., fig. 19), instead of being composed

of spherules in conglomeration. The nucleus is distinctly visible

ÎIS a dark spot. The cells ai'o roundish or oval in shape with a

diameter of 20 /^ or under. A delicate enveloping membrane can

often be distinctly made out. I have found the cells in abundance
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on the dermal and subdermal trabecule as well as on those

aronnd the Inmen of the larger incurrent canals, bnt none in any

part of the trabecular system of the excurrent side.

STAUROCALYPTUS MICROCHETUS ^ It.

PI VIII., figs. 17-20.

iSiavrocalypius microchetvs. I.tima, '98, p. 58.

The single type-specimen of this species (S. C, M. No. 450)

is from Outside Okinose l)y the Iwado-line (about 572 m. depth).

It is attached to a piece of rust-colored, easily breakable tuff.

The body represents a rather thin-walled, laterally compressed

tube, gently and slight!}^ outbulged between the two ends (see

PL VIII., fig. 17). It is attached at the lower end by a

tubercular base and also by an accessory base a short distance

above the first. Total height of the specimen, 95 mm. Breadth

at the middle, 37 mm. l)y 23 mm. Thickness of wall in that

region, 3 mm. The simple-edged, wavy oscular i im is directed

straight upwards.

A veil covers the entire external surfoce. It is by no means

conspicuous, because the pentactinic spicules composing it are very

small and project only about 1 mm. or less beyond the smooth

dermal surface. Here and there a few, short and very fine

needles are seen standijig out from the extei'n;d sui-face in the

manner of diactinic prostalia, which probably they really are.

* iJiv-poi:, and ö/etO!: canal.
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The wall is tolenibly firiii on account of the closely interwoven

state of the parenchymal npicules as well as of the small size of

the canals. These, both incurreiit and excurient, are never so

large as to measure 1 nnn. across. Their ai)ertures lie close

together and are indistinctly visible through the tissues (ectosomal

or endosomal as the case may be) immediately above them.

The gastral surface, like the dermal, appears smooth and

uniformly compact, ^ome parenchymal needles are seen to project

into the gastral cavity but not in considerable numbers.

I may say that the essential microscopic characters of the

sponge are quite unlike those of any other /Skcurocalypius known

to me, so that they alone should in my opinion suffice to prevent

the species being confounded with any other in the genus.

Spiculation.

Some jiarenchymal diactliis, evidently the principalia, are

comparatively very lai-ge. They may be as long as 24 mm. with

a thickness of 143 /^- in the middle. Such large diactins are

invariably without a central swelling; they gradually taper towards

both ends wdiich are nearly smooth or only slightly rough. The

smaller parenchymalia and the comitalia are of the usual charac-

ters.

The hypodermal pcnlactuis (seen in IM. VIII., fig. 24) are

isolated, not in groups. In relation to this fact the four paratan-

gentials always are regularly cruciately, and not paratropally,

disposed. They are nearly straight or only «lightly bent, meas-

uring up to 11mm. in length and 32// in breadth at base. The
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unpaired [)r()xiüial ray may l)e twice a« long as the paraiaugeiitials

ill the same .spicule. In most cases all the rays ure smooth

except for ;i s[)arse number oi' obsolete niicrotul)ercles near their

conically ])ointed or rouiiJed ti[)s. Howevei', some of the spicules

—without doubt those that are old and ready to be protruded

as })rostalia—show paratangentials which are entirely rough, this

being due to a thick covering of minute processes similar to those

I have observed on the corresponding spicules of Scyphidium

longlspina (PL II., fig. o). On the other hand, among those

pentactins already protruded fi'om the dermal surface as prostalia,

I find some with paratangentials roughened in the manner just

mentioned but others exhibit no trace whatever of such roughness.

Thus, it seems that this roughness may possibly never appear on

some of the pentactins, though under certain circumstances it

develops while the spicules are still hypodermally situated.

The derinalia (PL VIII. , fig. 18) are generally stauractins
;

exceptionally pentactins. The former are nearly flat or just

perceptibly arched. The latter have the unpaired ray directed

])roximad. The rays are strongly prickly all over, gradually

tapering from the base towards the pointed end. Length of

rays, 70-100// (on an average 8Ö/'-). Their average thickness

at base, /'. The arrangement of the spicules in their relation

to one another is rather irregular (see PL VIII., fig. 24), though

here and there an approacli towards forming (j[uadrate meshes is

observable.

The fjadralla (PL VI IL, fig. 19) ai-e hexaetins with rays

characterized similarly as in the dermalia. All the rays in the

spicule are generally about equally long, though sometimes the
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free proximal ray is found to be soinewliat longer tlian any other

of the six. Length of rays, 120-143/-«; average tliiekness at

base, 10 p-. The S})icules form a eontinuous lacework whieli is

for the most part regularly (juadrate-meshed (PI. VIII., fig. 20).

It lies close over the parenchymalia, from which scarcely any

diactins can be distinguished as hypogastralia.

The oxyhexasters may be distinguished as of two kinds,

though these seem to iutergrade into each other by transitional

forms. They may be said to differ in respect both of size and

general appearance.

One kind (PI. VIII., fig. 21) is met with, not abundantly

but in moderate frequency, only in the proximity of the ectosome.

It is comparatively small and of a delicate appearance. Diameter,

68-100 /-«. From each short and slender principal there arise o-

o, thin and widely divergent terminals.

The other kind (PI. VIIL, fig. 20) occurs in the choanosome

as well as in the endosome and is far commoner. Besides l)eing

larger, the terminals are somewhat stronger and the piincipals

usually so exceedingly short that they may be called abortive.

Diameter, 106-1 o6 /^-. The central node is frequently swollen to

a globular shape. The number of terminals to a principal is

usually 2, but may rarely be 3 or sometimes only 1. Hemihex-

actinose forms are of occasional occurrence. Hexactinose forms

were not found ; if thi-y occur at all, they must be very rare.

The terminals are nearly smooth or obsolctely rough.

The (lisrodasters (PI. VIIL, iig. 23) are very abundant

subgastrally and a}iparently also in the endosome itself. I have

not found them in any other position. Diameter, 11 1-128 />«.
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The central node \a provided with the six tabercles which are

moderately [)roiiniieiit, I'hc necondary principal measures in length

between h and i that of the entire ray. 'J'lie number of terminals

to each principal may be |)ut down at 5-10, but is more usually

8-10. The terminals appear to be rather strong ; at any rate

they cannot exactly be called fine. The tuft they form is about

10 fji broad at base and may expand to thrice that breadth at

the outer end. Each terminal gently bends slightly outwards in

its course towards the thinly attenuated en(], which is furnished

with a pinhead-like terminal disc.

The microdiscoJicxaslcrs (PI. VII I., iig. 22) seem to be very

sparse ; in fact they were met with only in a few isolated cases,

in what })art of the wall I can not definitely state'. Diameter

23-2(3 /^. The terminals are exceedingly fine and not very numer-

ous. They give a spherical shape to the entire spicule. The

})rincipals may be simply knob-like as shown in the figure ; but

this is not always the case ; for, in some specimens of the spicule

I have seen each shoi't principal furni«lied with the usual ter-

minals-bearing discs at their outer ends.

Finally, the hciiiidiGlijomd i)hite. This I have isolated in

small fragments from the attachment surface. In these I have

made out that the single spicules, which by amalgamation go to

constitute the plate, are mainly stout stauractins and occasionally

pentactins. The rays in these spicules may be as thick as lo /^,

their surface showing microtubercles in moderate numbers. The

fact that these spicules are not hexactins as is the rule with dic-

tyobasalia in general, probabl}^ has some connexion with the

thinness of the plate in the present case.
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STAUROCALYPTUS GLABER Ij.

PI. XV.

Sfriurocali/pli/s (jhtha-. Tjima, '97, p. ö7.

This species seems to be not altogether uncommon in tlie

Sagami Sea. More than a dozen specimens, representing varions

stages of growth, have been examined by me. The exact localities

they came from are : jMaye-no-Yodomi, in depth between 501 and

572 m. (= 274 and 317 fms.) ; Inside Okinose by the Sengenzuka-

line, about 500m. ( = 274 fms.); Outside Okinose by the Iwado-line,

about 480m. ( = 262 fms.); Homba, between 501 and 572m.

(= 274 and 317 fms.) ; etc.

In some specimens the sample of the bottom attached to the

base is of a tufaccous nature, but the majority are attached to

dead remains of other Hexactinellids, such as PeripJiragella elisa\

Clionelasma calyx, Hexactinella lorica, Farrea sp. and Hijalonema

sp. On that most remarkable Chonelasma calyx which I have

mentioned on p. 25 and figured on p. 31 of my Contiib. I., a

small specimen of the present species was found in association

with Chaunoplectella cavernosa and Ilhahdocalyptus capillatus.

To mention some of tlie representative specimens in particular.

The largest specimen I have seen was of a laterally compressed,

vase-like shape, measnring 250 mm. in height, OG mm. by 95 mm.

broad; at about tlie middk^ and 17 mm. in thickness of wall in

the same part. The specimen was in a l)ad state of preservation.

In Pi. XV., figs. 1 and 2, are shown in half natural size
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two exquisite specimens in the possession of the Sei. Coll. Museum.

The individual of fig. 1 (Mus. No. 244) represents a thick-

walled vase, slightly laterally compressed, rounded above and

narrowed towards the base by which it is attached to the side

of a dead Periphragella elisœ. Entire height, 109 mm.; breadth

in the broadest part, 47 mm. by 64 mm.; thickness of wall in

the same part, 14 mm. Somewhat on one side of the upper end

is situated the roundish osculum, 27 mm. in diameter. A sparse

number of inconspicuous prostal diactins, protruding to a length

of 14 mm, or less, is present, especially in the region adjoining

the oscular margin.

That of fig. 2 is pouch-like and distinctly laterally compressed.

Height, 130 mm. Breadth near the middle, 80 mm. in one direc-

tion and 54 mm. in another. Thickness of wall at about the

middle, 14 mm. The osculum is of an oblong shape, being elongate

in the sagittal line. The basal attachment is on one side of the

inferior end. The sponge is therefore bent in the basal region,

the bending being as usual in the sagittal plane of the laterally

compressed body. Nearly opposite to the basal attachment there

exist two small secondary oscula, situated close to each other. No

prostalia of whatever sort are to be seen on the specimen.

Small, and therefore evidently young, specimens of the species

are characterized by the possession of fine, but conspicuous, prostal

needles.

The smallest specimen I have had was of a nearly globular

shape, measuring oiîly G mm. in lieight and with a roundish

osculum of 2 mm. in dia. It showed a small numlier of fine

])rostal needles, apparently in th(' first stage of protruding out-

wards.

Much laro-er are the two vouns individuals shown in PI. XV.,
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fig. 3. They are both of an ovoid shape, growing side by side

on a dead Clionelasma calyx. One is 38 mm. and the other 32

ram. hio'h. The hitter shows an oscnhnn of G mm. dia. Fine

and long prostal needles, springing ont isolatedly and directed

ontwards and upwards, are present in moderate numbers. They

occur more especially in the upper half of the body. Some of them

may be 14 mm. long. From the constant absence of pentactinic

prostalia and from the peculiarly cavernous appearance of the

wall, I find it easy to distinguish the young of this species from

those of certain other discoctasterophorous species, such as Rhab-

docalyptus victor (PI. XIX., fig. 17) and B. capillatus (PI.

XXII., fig. 3-5).

One more specimen (text-fig. 7) requires special mention as

being highly remarkable in more tlian one respect. The sponge-

body (64 mm. long and 27 mm. by 37 mm. broad

in the middle) presents the appearance of run-

ning out basally into a root- tu ft consisting of a

number of strong needle-like spicules, instead of

being firmly fixed to a hard substratum as in

all other specimens of the species. F. E. Schulze

(Chall. Kep., p. 41) conceived the idea that with

difiei'ing conditions of the sea-bottom, it was

possible for one and the same species to produce

Text-fig. 7. a root-tuft in one case and not in another. This

s. giaher growing on assumptlou of F. E. Schulze's I at first thought
basal spicules of Hya-

lonema sp. (S. M. No. had becu actually realized in the case under

Ma'; isofaToat^de Consideration ; but this proved to be simply an

Okinosé). illusion, for by microscopic observations it could

clearly be demonstrated that the tufted spicules at the basal end

of the specimen do not belong to that sponge and are nothing
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else than old and much lacerated, anchoring needles of a Hyalo-

nema species,—presumably, of //. affine. The ends of the needles

are invariably broken
; some of them show the characteristic

spines on the surface ; and their surface, so for as it lies imbedded

in the sponge, is covered with a thin siliceous reticulum, the

same as the so-called basal-plate which is known to develop on

the attachment surfece of so many Hexactiuellids firmly fixed to

the substratum. It is then beyond dispute that the S. glaber

in question had attached itself to, and was growing on, a tuft of

Hyalonema needles.

Another very interesting fact in relation to the specimen

under consideration is tlie presence in large numbers of certain,

peculiar, small bodies lodged among the tissues of the choanosome.

To these bodies I have already had occasion to refer in Contrib.

I. (p. 186, foot-note) of this series of Studies. To the naked

eye they appear as whitish spots of various sizes under 0.6 mm.

diameter. Except in the ectosome and the endosome, they occur

throughout the sponge in tolerably uniform distribution. Under

the microscope the body is found to be a reticular mass of no

definite shape ; it consists of an irregular rigid framework of

microtuberculate siliceous beams (PL XV., fig. 13). The mass is

always traversed quite through by a few parenchymal diactins of

the sponge containing it. It is further easy to make out that

the aforesaid beams are formed by the solderins; t02;ether of small

but comparatively thick-rayed hexactins that exhibit no regularity

as to their relative disposition. The hexactins (under 100 ,« in

length, and 10 n in thickness, of rays) are in characters quite

similar to those that go to comj)Ose the basidictyonal framework

of the species (see PI. XV., fig. 12). In fact, I have no hesita-

tion in regarding the above described reticular bodies to be the
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basidictyonalia belonging to quite young individuals of the species :

it appears that a brood of the young had temporarily or otherwise

settled themselves on, and had each formed its own basidictyonal

framework around, the parenchymalia of the old specimen in

question. It is impossible to do more than speculate as to the

mode of origin of that brood of the young. But one point appears

to me to be almost certain, viz., that the reticular bodies treated

of are the same as those described by F. E. Schulze ('99, p.

64 ; PI. XIV, figs. 2-6) from the l)uds borne on the prostalia

lateralia of Rhabdocalyptus mirabilis. Seen in this light and from

my point of view concerning the phylogenetic relation between

the " Lyssacina " and the " Dictyonalia " (Contrib. III., pp. 23-

25, foot-note), it seems to me readily explicable, if, in the de-

velopment of a firmly seated lyssaciue Hexactinellid, certain sup-

porting spicules early underment ankylosis and thus acquired a

dictyonine character.

But to return to the general characters of the species.

Summarily speaking, w^e have here to do with thick-walled, sac-

cular or vase-like, firmly seated forms, which, after attaining a

certain size, are laterally compressed to a greater or less degree.

Superiorly the wall somewhat closes in towards the sharp, but

not thin, oscular edge. The young are ovoid in shape and are

furnished with conspicuous, but slender and isolated prostal needles,

which, after the full growth of individuals, seem to become

entirely or almost entirely lost. Pentactinic prostalia do not

occur in any stage of the life.

The dermal surface is moderately smooth. The delicate

ectosomal skeleton consists of a minutely quadrate-meshed dermal

lacew^ork and of supporting hypodermal strands. The latter are
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of various thicknesses but on the whole are thin. They run in

somewhat curved courses and intersect with their fellows at

various angles, thus forming meshes of very irregular shapes.

Frequently a number of the strands are seen to radiate, though

in an irregular manner, from the point where a pillar or pillars

from the choanosme join the ectosome.

The endosome appears much like the ectosome. It lies

closely applied to the internal choanosomal surface. The gastralia

form a continuous lacework over the meshes bounded l)y the hypo-

2;astral strands which are on the whole somewhat thicker than

the hypodermal.

Characteristic of all the specimens are the rather cavernous

appearance, and the somewhat loose and light-looking texture, of the

wall. The former character is due to the spacious development of

the subdermal cavity and to the comparatively large caliljer of the

canals proceeding from it. The subdermal cavity is of a width

known to me in no other Acanthascine species. In large specimens

it may in some places be nearly 10 mm. wide. Conical or irregu-

larly ridge-like projections— the pillars—^^join the choanosome to

the ectosome. The spaces between such adjacent pillars vary in ex-

tent and may each contain sometimes a single and sometimes several

large incurrent canalar apertures. These are round or oval, measur-

ing up to about 7 mm. dia. in large individuals, and may be

separated from one another by an interspace of 4 mm. or more.

The incurrent canals are not deep and pit-like, but rather

shallow and funnel-shaped. This is probably in some way related

to the wide development of the subdermal space, which not in-

fre(][ueutly passes over into the canals without any ^perceptible

demarcation. The apertures of branch canals opening into the

primary canals are generally plainly visible from the outside.
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Excurrent canalar apertures ou the gastral side are ou the

whole much smaller and situated more closely together than the

iucurreut. The canals they lead into are deep and pit-like, unlike

those of the iucurreut system.

The soft paris (see PL XV., fig. 11) were studied hy me

but without results of any special interest. The limiting trabe-

culœ of both the dermal and the gastral surfaces are to a great

extent membranously developed. The free proximal ra3'S of the

gastralia heave up the gastral membrane in a tent-like manner.

External trabecule are most numerously present Avhere the choano-

some most closely approaches the ectosome. A large part of the

wide subdermal spaces is quite free of them. Chambers, of the

usual shape and appearance; 100-165 // in diameter. Arclueocytes

and thesocytes much as I shall later describe from Rhabdocalyplaa

capillatus (PL XXIII.) .

Spiculation.

PL XV., fig. 11, will serve to give a general idea of the

spiculation.

The parcncJiymal princlpalia are elongate spindle-shai)ed oxy-

diactions with rough-surfaced ends and aie more or less bent in

a bow-like manner. They may attain a length of 13 mm. and a

thickness of 190 n in the middle. The smaller ^^'ii'enchymalia

and the comitalia are of the usual characters.

The diactinic proslalia, present on the younger specimens,

may be 25 mm. long or longer. In thickness they may measure
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90 [i, but are usually thinner. The major part of the length is

protruded free, while the part rooted in the wall is accompanied

by fine comitalia.

The hypodermal'ia, which go to form the hypodermal strand.*,

are pentactins and diactins, in both of which the rays are al-

ways smooth except at the roughened ends. The extreme tip of

the rays is either rounded or conically pointed.

The hypodermal pentactins are of a large size. The curved

or nearly straight paratangentials may be 8 mm. long with a

breadth of 80 // at base. The unpaired proximal ray, which is

always straight, is much longer and is invested with fine comital

diactins in the usual manner. This ray, together with the roots

of the diactinic prostalia that may ])e present, forms a part of

the so-called pillars. Seen on the sponge surface, the centers of

hypodermal pentactins are situated either isolatedly or a few

together in loose groups. Their loose arrangement sufficiently

accounts for the fact that the four paratangentials in a spicule

generally have a regularly cruciate disposition, each being free

to take its natural direction during development (cfr. p. 131). Only

occasionally have I met with such hypodermal pentactins as have

paratropal paratangentials.

In certain very small specimens I ascertained that the hypo-

dermalia consisted of pentactins alone. Some of these showed

paratangentials with microtubercles sparsely distributed throughout

the length, and seemed to intergrade with the larger dermalia.

Whereas, in all the larger specimens the paratangentials

of hypodermal pentactins are usually accompanied by a greater

or less number of slender diactins, which are scarcely distinguish-

able from parenchymalia of similar dimensions. In some places
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the strands consist of tlie diactins only, and in still other places

these are seen to rnn singly, not being combined into bundles.

The hijpogaHral strands are made up of similar diactins, and

of diactins onl3^

The dermaUa (PL XV., figs. 4-G) are almost exclusively

stauractins ; rarely pentactins and still more rarely tauactins or

diactins. The stauractins are very slightly convex on the out-

side. On some of them the atrophied proximal ray, and oc-

casionally also the distal, may 1)0 represented by a boss-like pro-

tuberance. Length of rays, 100-165 I' ;
breadth at base, 6-9? n.

The rays may be said to be entirely rough; and it is a remark-

able fact that the microtubercles on their outer surface are

developed into more or less prominent, conical and vertically

erect spines. Those on the lateral sides of the rays are much

less strongly developed, while those on the inner side may be

said to be obsolete. The length attained by the spines on the

outer surface differs somewhat in different individuals, but at all

events their unusually strong development constitutes one of the

characteristics of the species. Even in a small specimen of only

6 mm. height, the spines in the position indicated are quite

prominent, though much thinner than in the larger specimens.

The gaslraUa (Ph XV., fig. 7) are oxyhexactins of a moder-

ately large size. All the six rays in one spicule may sometimes

be of nearly equal length, but more frequently the free proximal

ray is the longest and the distal the shortest. Length of proximal

rays, 450-560 ji
; of ])aratangential rays, 330-352 /^ ;

and of distal

rays, 190-262 /x Thickness at base, about 10/^ on an average.

The tapering rays belonging to one and the same spicule may
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all be nearly equally rough on account of the presence of mi-

crotubercles, but the usual condition is that the prolonged proximal

ray is, in comparison with the others, much more pronouncedly

rough, the microtubercles on it being developed into distinct,

conical and vertically projecting prickles.

The gastral hexactins are generally so arranged as to form

with their paratangentials a continuous quadrate-meshed lacework,

in which the sides of the meshes, exactly like those in the dermal

lacework, are formed of the two apposed rays belonging to each

of every two adjacent gastralia. Occasionally two gastralia lie

very close together, making the four laths proceeding from their

position three rays strong instead of two.

In the smallest specimen I have had (G mm. high), the

gastralia were quite sparsely i^resent in scattered arrangement.

No special canalaria were found in the species.

The oxyhexasters (PI. XV., fig. 10) measure 98-114 // in

diameter. They all seem to be normally developed, neither

hemihexactinose nor hexactinose forms havins; been noticed. Fur-

ther a distinction between those in the periphery of the wall and

others more deeply situated can scarcely be drawn. The prin-

cipals are usually short but distinct ; sometimes they are quite

obsolete. Two to four—commonly three—terminals are borne by

a principal. They are generally thin and nearly straight, show-

ing a slight roughness at base when seen under a high power of

the microscope. In some of the rosettes the terminals may be

nearly twice as thick as in others with which they promis-

cuously intermingle.

The above oxyhexasters are not found in the ectosorne, but

occur abundantly in the choanosome, especially in the deeper
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parts. Very frequently they are seen shifted out to a point

midway towards, or right on the tip of, the free proximal rays

of gastral hexactins (fig. 11).

The discoctaslers (PL XV., fig. 9) are common in the deeper

parts of the wall, probably never occurring in the subdermal

space. They may attain a size larger than is known to me from

any other Acanthascinje. Diameter, generally 500-660 /^, but

sometimes reaching down to 300 /^- or even less. In the very

young specimen of only 6 mm. height, the discotasters, of which

only two or three in all were found, measured 240-352 /^.

The central node is of a plain appearance. The secondary

principal gently thickens outwards, forms about one-third of the

entire ray-length and splits at the outer end into five or six

slightly rough, but sometimes nearly smooth, straight and slightly

divergent terminals, which together give rise to a tuft of an

elongate conical shape. The terminal disc is without marginal

teeth, being simply like a 2:)inhead in shape.

llicrodiscohexaslcrs (PI. XV., fig. 8) of spherical shape and

15-22 fi diameter occur extremely rarely in the older specimens,

but are not uncommon in the younger. They are found on or

near to both the dermal and gastral surfaces. About ten termi-

nals of extreme fineness, each having a minute terminal swelling,

occur to the flat or externally convex disc at the outer end of

each moderately long principal.

Finally—the basidictyonal plate (PI. XV., fig. 12) is of quite

a similar appearance as in other species of the subfamily. In the

larger specimens it is of a considerable thickness and consists of

both directly and synapticularly connected, thick-rayed and mi-
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crotubei'cnlate liexactins, amongst whicli there occasionally occur

pentactinic and even stauractinic forms. Its snrfaee in direct

contact with the substratnm is lined with a thin and particnlarlj

close-meshed reticular layer, the limiting basal-plate.—Of the

small basidictyonal mass shown in fig. 13, I have already spoken

on p. 210.

STAUROCALYPTUS HETERACTINUS Li.

PI. XI., figs. 1-10.

Staurocalyplus heteradinvs. Ijima, '97, \). 50.

This sjiecies was described liy me in '97 from a single specimen,

A second specimen has not been obtained.

The type-specimen (PI. XI.,' fig. 1 ; S. C. M. No. 409) comes

from a depth between 501 and 572 m. It is of the size of a bean

and represents a strongly laterally compressed pouch, measuring

21 mm. long and 10^ mm. broad in one direction and 6 mm.

broad in another. On one side of the upper rounded end is the

small oval-shaped oscuhim with its thin simple edge. The op-

posite end shows two processes with torn off terminations. Both

these processes probably served to fix the sponge to the substratum.

Thickness of wall at the middle of the body, about 21 mm.

Possibly the specimen is a young individual.

The external surface is tolerably smooth, being without pros-

tals of any kind. Examined under the hand-lens, there are seen

to proceed upwards ft'om the basal processes obliquely running

and intersecting strands of rather coarse fibers which build up
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the parenchyma. Close over this is an ill-defined hypodermal

network with irregular meshes of various sizes. The dermal layer

is only partially preserved, and is very indistinct. The incurrent

canalar apertures are represented by small gai)s between the

parenchymal strands and quite occasionally by pit-like but «hallow

depressions.

The gastral surface exhibits a nnmljer of freely open ex-

current apertures, which may reach up to | mm. in diameter.

Some of the excurrent canals are pit-like but never deep in

relation to the thinness of the sponge-wall.

Altogether, the appearance of the wall is much like that of

the oscular region of a larger Acanthascine species.

Spiculation.

The parenchymalia include an abundance of comparatively

strong princijnilia of elongate spindle-shaped or bow-shaped oxy-

diactins, which may attain a length of 12 mm. and a breadth of

220 fJ- at the middle. In them the ends are smooth. The smaller

parenchymalia present no features worthy of special mention.

The hypodermalia (PI. XL, fig. 2) are moderately large and

sti-ong pentactins, occurring commonly but in irregular distribu-

tion. The paratangentials, which are regularly cruciate and never

paratropal, usnally measure under I mm. in length l)ut are some-

times longer. The unpaired proximal ray is always much longer

than the paratangentials. The rays may be 30 /^ thick at base.

The surface near the conically pointed tip is either quite smooth

or sparsely beset with microtubercles. Occasionally the hypoder-
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malia are represented by paratangentially situated slauraetiiis
;

more rarely by tauactins. Certain diactins seem also to lend

themselves to the formation of hypodermal strands.

The dermalia (Bl. XL, figs. 3 and 4) are predominantly

stauractins, occasionally pentactiiis and tauactins and rarely

diactins. The rays are slightly rough all over and have rounded

tips, which are occasionally somewhat swollen. The size varies

considerably, some of the spicules being in axial length twice or

even three times as long as the smallest. Thus, a small dermalia

measured had rays of only 90 /^ length and n thickness at base,

while a large one may have rays 270 n long and 13 n thick.

The largest nearly approaches the size of the smallest hypoder-

malia, but the latter seem to be always distinguished from tha

former by the fact that the rays are rough at the ends only.

Exceptionally thin-rayed and smooth oxystauractins, found here

and there in the dermal layer, I take to be dermalia that are

still in an incomplete state of development. The sei)arate dermalia

are irregidarly disposed as regards the mutual orientation of their

paratangentials.

The gaüralia (PI. XL, fig. 5) are pentactins and stauractins,

the former being present in somewhat greater relative abundance.

Rarely are they tauactins or diactins. The rays are quite like

those of the dermalia but are generally smaller. Length of rays,

55-100 /A Average thickness at base, 62 //. In the pentactins

the unpaired ray is directed distad ; sometimes the proximal ray

is represented by a boss. The gastralia are nowhere numerously

present.
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The oxyhexasters (PI. XI., figs. 7 and 8) liave a diameter of

106-114 It-. They seem to be never hemihexactinose or hexactin-

ose. As regards appearance they may be divided into two cate-

gories, which seem however to intergradate. '1 he one category

(fig. 7) is composed of those mostly lying in the periphery of

the sponge-wall, and in them each principal of a perceptible

length bears 2-4 (usually 3), slender and obsoletely rough or

nearly smooth terminals. To the other category (fig. 8) belong

the great majority of the oxyhexasters abundantly present near

the "-astral snrface and occasionally a few of those fonnd in the

periphery. In these the principals are extremely short and bear

each 2 (sometimes 3), strong and distinctly rough terminals. The

roughness may be developed into retroverted microspines or barbs

on the basal parts of the terminals.

The discodasters (PI. XL, fig. 6) vary in diameter from 110

/>« to 200 lu They are tolerably common, especially near the gastral

surface. Those in the peripheiy of the wall are on the whole

smaller than others more deeply situated. In the former (of

which PI. XL, fig. 15, in reality taken from an undetermined

Staurocalyiyius, might well pass for a representative) the secondary

principals are as slender as 4 /^ or less. In the latter (fig. 6)

the same may be fully 6 y thick. Generally speaking, the central

node is either plain or is supplied with the six boss-like promi-

nences. The secondary principals make up about two-fifths of

the entire ray-length. The terminals, 2-7 in number to a prin-

cipal, are straight and form a tuft which expands generally but

little outwards. The terminal discs appear simply like piidieads.

The microdiscohexasters (PI. XL, fig. 9) are of the usual
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appearance. Diameter, 16-19 jj.. They occur in scattered dis-

tribution both near the gastral surface and in the peripheral

parts. In some places in the dermal membrane I iiiul them to

be quite common.

STAUROCALYPTUS PLEORHAPHIDES Ij.

PI. XVI.

SlaiU'ocalypias pleorlLapJLldcs. Ijima, '97, p. öÖ.

Three specimens of this species have come under my ob-

servation. Rougldy speaking, tliey all represent thick-walled,

elongate, pear-shaped sacs, lirmly attached by the narrowed lower

end and provided with prominent 2>i'0stal needles and pentactins.

In external aj^peanmce the species bears a close similarity to

Scyphidium longispiyia.

The first specimen (PI. XVI., fig. 2 ; S. C. M. No. 220) is

from a depth of between 42Ü and 572 m. in Honiba. Height of

body, 43 mm. Greatest breadth, 23 mm. Greatest thickness of

wall, 6 mm. The roundish osculum at the upper end, 7 mm. in

diameter
; leading into a deep cylindrical gastral cavity. Base,

stalk-like ; 6 mm. thick.

The second specimen (PI. XVI. fig. 2 ; S. C. M. No. 415)

comes from a depth of about 300 fms. (say, ôôO m.) in Inside

Okinose by the Sengenzuka-line. It is attached on the external

side of a Hexaciinclla lorica. Body, 5Ö mm. long ; somewhat

laterally compressed, measuring 3-3 mm. by 26 mm. in breadth at

the middle. Basal end, lU-12mm. broad. The irregularly el-
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liptieal oscukim on one side of the npper end, 18 mm. b}^ 7 mm.

across. Thickness of wall in the middle, 8 mm.

The third specimen again is attached to a large Hexadlnella

lorica (S. C. Isl. No. 448), together with Lanuginella pupa, Leu-

copsacus scoliodocus, etc. Locality, Outside Okinose by the Iwado-

line. Total height, 40 mm. Greatest breadth, 30 mm., the body

being nearly circular in cross-section. Thickness of wall in the

lower part, about 10 mm. The roundish osculum, 13 mm. in

diameter.

The following are the details of the macroscopic characters

of all the three specimens taken together.

The oscular margin is thin and simple-edged. By far the

greater part of the external surface is uneven on account of the

presence of numerous small conuli, lying at distances of 3-10 mm.

from one another. From each such conulus there spring a num-

ber of prostat spicules arranged in a loose divergent bunch. The

prostat bunch generally comprises both diactins and pentactins,

but sometimes consists of the latter alone.

The diactinic prostals are generally strong needles of various

lengths. They may project to a length of 25 mm. or more, be-

ing directed on the whole obliquely outw^ards and upwards, though

there may exist some that proceed straight outwards or even

somewhat downwards. Those in the broadest part of the body

are the longest. The needles give an altogether spiny appearance

to the sponge. Seen under the hand-lens, some of them may

present a dirty brownish color due to a thin incrustation of some

foreio;n substance. Adhering to them are seen here and there

some animal remains, among which Foraminifera shells are the

more common.

The pentactinic prostals are of a modeiately Inrge size. They
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form over the dermal surface a gossamer-like covering, which in

places is about 5 mm. thick. They generally protrude in groups

of two or more but may sometimes stand out singly.

The dermalia, together wdth the hypodermal spicular rays,

form quite an irregularly meshed latticework. The meshes are

never quadrate but triangular, trapezoidal or indefinite in shape.

This irregularity has its explanation in the fact that the dermalia

are predominantly straight diactins, wdiich may lie in all possible

directions in the plane of the dermal layer (PL XVI., fig. 15).

The subdermal space is inconspicuously developed. The

variously sized apertures of incurrent canals are largest in the

broadest region of the body. Here they occasionally measure 3

or 4 mm. across. Apertures of a similar size are separated from

one another by a space as wide as, or wider than, their own

width.

The gastral surface presents a loosely felt-like appearance,

not being covered with a well differentiated endosomal layer (PI.

XVI., fig. 1). On it the excurrent canals, up to o mm. in width,

open with free apertures. These canals are mostly not deep but

are seen soon to divide up into branches.

Spiculation.

The larger parenchymalia, which may be called the princi-

palia, are elongate spindle-shaped oxydiactins, either nearly straight

or gently bent in a bow-like manner. They may attain dimen-

sions of 7 nun. length and 80 /^ breadth at the middle. The ends

are usually rough in varying degrees ; in other cases they are

smooth. Under certain circumstances, one end of the diactins
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may be rounded while the other is as usual acutely pointed, as

e.g. in some of those diaetins that just reach the dermal surface

with one of their tips, in which case it is the distal end which

may be rounded off (PL XVI., fig, 14).

The smaller parenchymalia, including the fine comitalia, are

of the usual appearance. They seem to grade down in dimensions

uninterruptedly to the small diaetins which I shall describe

further on as the gastralia.

The j:)ro.?/a/ diaetins, which are in fact to be regarded as

enormously developed parenchymal principalia, are of various sizes.

A small one may measure only 10 mm. in length, while the

largest measured was 40 mm. long and 253/'- thick. The needle-

like spicules are straight or nearly straight, tapering perceptibly

towards both ends. The outer end is usually found to have been

broken off; the inner is either acutely or bluntly pointed, the

subterminal surface being smooth or sparsely beset with micro-

tubercles. The entire exposed surface of the prostat needles,—at

least, of the larger of these,— is minutely and densely rough, in

exactly the same way as the paratangentials of certain prostal

pentactins soon to be described. The roughness extends a short

distance into the parts rooted in the sponge-w^all, gradually

fading into a perfectly smooth surface. The parts in the wall, as

also the same parts of the shafts of hypodermal and prostal pentact-

ins, are generally accompanied by some comital parenchymalia.

The hypodermal pentactins are somewhat variable in size.

The paratangentials, which are generally not quite straight but

rather wavy, may be 5 mm. long or longer. The straight shaft

or the unpaired proximal ray is always much longer than the
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paratangential in the same spicule. The pentactins situated near

the oscular margin and already externally protruded as prostalia,

I have found to be unusually small, measuring not more than

half a millimeter in the length of paratangentials, which in these

small pentactins are generally arranged in the form of a regular

cross to each.

This cruciate arrangement of the paratangentials also occurs,

but only occasionally, in the larger pentactins lower down on the

sponge. In by far the greater number of these the rays referred

to are paratropal. The paratropism is carried out to varying

degrees in different spicules. In some cases, one of the four

angles formed by the rays is simj)ly obtuse while the rest are all

acute though greater than 30° each ; in other cases the four rays

form only three angles, each of about 30° or less. It is to be

noted that whenever two or more paratropal pentactins form a close

group, whether by themselves alone or in company with diactinic

prostalia, the paratangentials of each pentactin are, as it were,

pushed away from the center of that group (PL XVI., fig. 14).

I shall have to return to this point under Rhabdocalyptus victor.

All the rays of the pentactins are at first smooth except at

the ends which are rough. So are they in most of the spicules

in the hypodermal situation ; however, here and there among

these are to be seen such as show the paratangential cross finely

rough all over. The roughness is caused by minute, erect and

sharply pointed processes, which, when seen from above, appear

to be somewhat laterally compressed so as to present a shape

elongated in the direction of tlie axis of the ray they beset (PL

XYL, fig. 13). The microspines reminds me of those I have

seen on the prostal pentactins of Scyphidium lo7igispina. To

judge from what appear to represent developmental stages, the
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roughness first sets in as an extension of that at the ends of the

paratangentials ; thence it proceeds to develop towards the spicular

center and from this point proximad for a short distance on the

shaft. Kot that the roughness develops on all the old pentactins

before these are protruded as prostalia. Of those which already

stand out and form the gossamer-like covering on the exterior,

many indeed have the rays roughened in the manner described; but

in certain others these are perfectly smooth exce})t subterminally.

It is difficult to say if all the latter will eventually acquire the

character of the former.

Kunuing along with hypodermally situated paratangentials

are occasionally seen some fine diactins, which thus help to sup-

j^ort the dermal layer.

The dermalia (PL XVI., figs. 3-5) are rough diactins.

Exceptionally they may be stauractins or tauactins ; extremely

rarely, orthodiactins and monactins.

The diactins measure 264-520 a (on an average, 400 n) in

total length and about 9? « in thickness at the middle. They

are generally gently bent in a bow-like mannei", the concavity

facing downw^ards. They taper slightly tow^ards both ends which

are either rounded or conically but bluntly pointed. The center

is usually without an external swelling ; only occasionally it is

marked by a pair of opposite bosses and much less frequently

by a single unilateral boss.

A noteworthy feature of the present species consists in the fact

that the (jastraUa are represented by straight diactins. I at first

felt inclined to pass over the matter by simply assuming a total

absence of gastralia for the species. Upon further studies, how-
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ever, and having found the same diactins in like abundance over

the entire gastral surface of the tlyee specimens examined, I have

come to see no inappropriateness in calling them the gastralia.

Moreover, a second Acanthascine species with diactinic gastralia

is now known, viz., Rhabdocalypius phmiodigiiaius K. Kirk p. It

should, however, be said that the gastralia in the present species

seem to intergrade with the parench3analia by an uninterrupted

series of transitional forms. Like the dermalia, the gastralia lie

in quite irregular disposition on the gastral surface (PI. XVI.,

lig. 16).

Many of the gastralia are much like the dermalia both in

dimensions and general appearance. AVhat may perhaps be men-

tioned as slight deviations shown by the former are the facts that

the microtubercles on the surface are on the whole more sparse

and more thinly scattered and that the middle of the spicules is

frequently, but not always, marked by a gentle annular swelling.

Many others of the gastral diactins are considerably larger (PI.

XVL, fig. 6), ac(i(uiring characters approaching tliose of parenchy-

mal diactins. AVith the increase in size, the microtuberculation

becomes more and more sparse except at the ends, finally rendering

the middle parts of the spicules perfectly smooth.

In one specimen (No. 226), in wliich I have studied the

spiculation most closely, I find the gastral skeleton in the prox-

imity of the osculum scarcely at all distinguishable as to its

elements from the dermal. That is to say, the gastralia in that

region contain, besides an abundance of the rough diactins,

occasional stauractinic and tauactinic forms, underlying which

spicules are some hypogastral pentactins with cruciate paratan-

gentials. Deeper down and in by far the greater part of the

gastral surface, the hypogastral pentactins are not found, while
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as gastralia there occur only diactins though in somewhat

diminished numbers.

The oxyJiexasiers (PL XYI., lig. 7), occurring in moderate

abundance in all parts, are partly normally developed and partly

hemihexactinose. Hexactinose forms, with the terminals either

straight throughout or bent at base, were met with in only a few

cases. Diameter, 114/^ on an average. The terminals are rather

strong, measuring about 2 u. across at base ; they are nearly straight

or slightly bent and show a rough surface, due to microtubercles

which are sometimes distinctly retroverted but never much pro-

longed. The principals are extremely short and often almost

obsolete.

In most normal oxyhexasters all the principals bear two

terminals each, so that the total number of terminal points is

tw'elve. Sometimes some—not all— of the six principals may show"

three terminals, in which cases the points in one spicule number

more than twelve in all. Thus, not larely have I come across

normal oxyhexasters with sixteen or seventeen terminal points.

In the hemihexactinose forms, the uniterminal rays are either

straight or bent at base, the rest of the rays being always

biterminal.

The peculiarly twisted and evidently malformed oxyhexaster,

shown in PI. XVI., fig. 8, was observed l)ut once. It possesses

six terminals in all, but these evidently belonged not to as many

principals, but to the four or five remaining of the original six

principals. The curvature of the rays is in different planes, the

relative orientation of which could not be determined.

The dUcociaders (PI. XVI., figs. 9-11) are present in abun-
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dance in the entire wall. They are slender-rayed and on the

whole small thongh of varions sizes. The diameter is usually

140-200
I'- ; occasionally, only 100 /^. The central node is either

plain or tubercled. The principals are about half as long as the

terminals. Number of termiuals to a principal, 2-4
; usually 3

;

probably never more than 4. They form a slightly diverging

tuft and are nearly straight or perceptibly bent outwards. Under

a high power of the microscope they appear to be rougli-surfaced.

On the minute terminal discs the marginal serration is unrecog-

nizable.

Malformed discoctasters, in which one or more primary

terminals stand free without fusing with any of the secondary

principals, are of no infrequent occurrence.

The microdiscohcxaster (PI. XVI., fig. 12) are of the usual

appearance and 20 !' in diameter, and are found, mostly near the

gastral surface, in small numbers and in scattered distribution.

Finally, as to the basal plate. I have seen this in the

specimen shown in PL XVI., fig. 2, which is attached to a

Hexactinella lorica. The dictyonal skeletal parts of this sponge,

at the place where the said specimen is fixed, are enveloped in

a thin, small-meshed, siliceous reticuhun, evidently the limiting

basal-plate of the latter. The beams of this plate are sparsely

microtuberculate and look quite like those I have figured in PI.

XXII., fig. 17, from Rhahdocalyptiis capillaius. Outside that

plate and in the sponge under consideration there may possibly

occur at places some basidictyonal hexactius, but these were not

actually encountered.
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UNDETERMINED STAUROCALYPTUS.

Here I wish to mention three specimens («-r) which I have

studied but prefer to leave unnamed, tliough placing them

provisionally under Staurocalyptus. They are all very small and

therefore very jDrobably 3'oung specimens in which the characters

may not have been fully developed.

Sfam'ocfdypttfs sr. o..

(Figures already published in Contrib., III., PL III., figs. l-G).

This little specimen (S. C. M. No. 437) was found on a dead

Hexaclinella lorica from Outside Okinose, together with Leu-

copsacus scoliodocus, Lannginella pupa, etc. The body of a barrel-

like shape is somewhat larger than a grain of rice. It shows at

the lower end a rigid basidictyonal mass measuring about 2 mm.

across. From that mass, as also from the body proper, there

spring out some fine prostat needles of a considerable length,

mostly directed obliquely upwards and outwards. The dermal

surface is smooth.

The parenchymalia are chiefly diactins under 14/-« in thickness.

In most of them the spicular center is marked externally by an

annular swelling or by two or four knobs arranged in the usual

manner. It seemed to me that the subterminal roughness extended

over a relatively greater area than usual, some of the shorter

diactins showing sparsely distributed obsolete microtubercles

nearly all over them. Highly remarkable is the fact that some

of the parenchymalia are apparently hexactinic. The parenchyjnal
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oxyhexactins may have rays 95 t^- long and 8 n thick at base, the

entire surface being thinly microtubercled. Their position and

manner of occurrence scarcely warranted interpreting them as

gastralia.

The derraalia are both stauractins and pentactins in about

equal numbers (Contrib. III., PL IIL, fig. 1). Size various, 43-

152/^ m length of rays and 4-9/^ in breadth at their base. The

relatively strong and slightly tapering rays are entirely rough on

account of sparse but distinct microtubercles. Tlie atrophied rays

are sometimes represented hj an external and an internal knob

in the stauractins, and by an external knob in the pentactins.

The larger dermal pentactins approach in size the pentactinic

hypodermalia in which the paratangential rays may reach 380 1^

in length and are smooth except near the ends.

The gastralia are hexactins found in scattered distribution

{I. c, PI. IIL, fig. 2). Rays as in dermalia ; length, 34-72 IK

Oxyhexasters (/. c, PI. Ill,, figs. 3 and 4) are of common

occurrence. They are normally developed, there being two or

three, slender and rough-surfaced terminals to each principal,

which is short. Diameter, 88-1 OG //.

Discoctasters (/. c, PI. IIL, fig. G), a small number found
;

small and siender- rayed ; measuring 130-144 /< in diameter.

Microdiscohexasters (/. c, PI. IIL, fig. ö), very small and

delicate; 15,« in diameter. They occur in abundance in the wall,

l)ut especially in the periphery.

The basidictyonal mass is of the usual structure, l^eing com-

posed of fused hexactins with thick, short and sparsely micro-

tubercled rays. The skeletal beams of the Hexactinella, at the

spot giving attachment to the specimen, are entirely enveloped

by a thin and small-meshed limiting plate.
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The spiculation as described above seems to come nearest

to, and indeed closely resembles, that of Staurocahjptus rœpcrl

(F. E, ScH.). But, under the circumstances, I hesitate to make

a definite specific determination.

Staurocalypffts sp. ß.

(Figures in Contrib. TIL, PL III., figs. 7-13).

On another HexactineUa lorica from an unknown spot in the

Sagarai Sea was found the small specimen here to be described,

together with some other Hexactinellid species {Leucopsacus

scoliodocus, Lanuginella pupa, Skiurocalyptus pleorhaphides).

The specimen is shown in /. c, PL III., fig. 9. Barrel-

shaped ; only al)0ut 4 2 mm. high ; with numerous fine prostal

needles and a deep gastral cavity. A comparatively wide subder-

mal cavity exists.

The parenchymalia are all slender diactins, rough only near

the sharply pointed ends and generally without a swelling around

the spicular center. Prostal needles, 4 mm. or over in length

and up to ö7 /^ in thickness.

The dermalia are mainly oxystauractins and rarely oxypent-

actins, in both of which the cruciate paratangentials are slightly

convex on the distal side. Rays, slightly rough ; 100-154/^ long

and 6-7è ix thick at base. (For the dermalia and hypodermalia,

see /. c, PL III., fig. 7).

The hypodermalia are oxypentactins with paratangentials up

to 450 ix long and 27 /^ thick at base. The rays are usually

smooth except at the roughened ends, but in some of the spicules

I have found the paratangentials thickly beset all over with
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pointed microtiibercles in much tlie same manner as in Stauro-

calyptus pleorhaphides.

Special gastralia have not been found.

Oxyhexasters (/. c, PL III., figs. 12 and 13), very abundant,

generally normal and rarely hemihexactinose. Diameter, GS-IH/-«.

Terminals, two (at most three) to a principal ; nearly straight
;

obsoletely rough ; much thinner in the smaller than in the larger

oxyhexaster.

Discoctasters or rather their representatives were found in

quite a limited number,—only two cases in all which were dis-

covered after a careful search throughout the entire specimen.

They are both shown in /. r., PI. III., figs. 10 and 11. The

case of fig. 10 is without doubt that of a malformed discoctaster,

—at any rate, one in which some of the primary terminals remain

free without uniting into secondary principals, though certain

others are united into such for a short distance and situated in

proper positions on the central node. This central node is nearly

cul^ical and shows the rounded bosses corresponding to the primary

principals. Diameter, 122 /-«. The other case, shown in /. c., fig.

11, may almost be called a discohexaster, in which the primary

pi'incipals are in part still distinct and partly fused together. The

terminals are all free and radiate in all directions from the ir-

regularly shaped central mass, showing as yet no trace of rearrange-

ment into the eight bunches of a discoctaster. I regard the

s[)icule, though possibly a case of deformity in itself, as representing

an early stage in the transformation of a discohexaster into a

discoctaster. Speaking on a priori grounds, discoctasters should

have passed through a phylogenetic stage appearing much like

the spicule now in question. Diameter, S5 p-.

Microdiscohexasters, quite like those of aS'. sp. a [I. c, fig. 5).
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They are common on or near the gastral surface. The terminals

are so fine that it is difficult to observe them in Canada-balsam

preparations.

Basidictyonal beams as in Ä sp. «; nearly smooth, the scanty

microtubercles present being quite obsolete.

Staiivocalyptas sp. '/.

(This Contrib., PI. XL, figs. 11-15).

On the same Hexactinella lorica as that which bore the

foregoing specimen ((^), was found another (PI. XL, fig. 11) of about

the same size and appearance but differing somewhat in some

points of the spiculation.

Parenchymalia, as in S. sp. [-i. Prostal oxydiactins, under

34 IX in thickness.

Dermalia (fig. 13), exclusively stauractins ; more or less convex

on the outside and with slightly roughened rays 90-230/^- long

and not thicker than 7? ix at base.

Hypodermal oxypentactins, moderately large ; with compara-

tively slender rays, which are smooth except at the roughened

end. Length of paratangentials, up to 700 // ; thickness at base,

under 111 i'-. The unpaired proximal ray is longer than,— fre-

quently fully twice as long as—the paratangential in the same

spicule.

Xo gastralia, nor microdiscohaxasters, were discovered.

Oxyhexasters in moderate abundance (fig. 14) ; normal and

all of a uniform appearance. Two or three, sometimes four, slender,

rough terminals to a principal wdiicli is very short. Diameter,

128-138 //.



236 AßT. 7.— I. IJIxMA : HEXACTINELLIDA, IV.

Discoctasters (fig. 15), common. The six bosses present on

the central node. Prhicipals slender, at most 4 /^ thick ;
about i

the length of the entire ray. Terminals fine, 3-6 in a gently

expanding tuft, with the minute terminal disc sliaped like a

pinhead. Diameter of the spicule, 1'28-160/a

Basidictyonalia, as in S. sp. ß.

In spiculation the specimen seems to resemble most closely

a young aS''. glaher, but differs not inconsiderably in the qualifica-

tion of the roughness of derraalia and in the size of oxyliexasters

as well as of discoctasters,—differences which at least render

doubtful the propriety of considering the specimen as of that

species. I have come to this view after carefully comparing it

with the smallest specimen (6 mm. high) of S. (jlaher in my

possession.

RHABDOCALYPTUS F. E. Sch.

Hypodermalia include pentactins in which the

paratangentials, when fully developed, bear series of

strong hook-like or prong-like spines. Veiled, but

in some cases the veil may be lost.

Key to the known species.

a Dcriualia, predominantly iientaclins, or pentactins and stunractins in nearly eijiial nuail ers.

a^—Dibcoctaster not more tlian 100;). in diameter.

a-.—Discoetaster wilii nearly straiglit terminals, wliicli diverge Imt slightly outwards

in each tuft. Dermalia pentactins, occasionally stauractins

R. damoni (Lambe). (Pacific coast of N. America).
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b"^.—Discoctaster with terminals bent outwards in each tuft. Dermalia pentactins,

occasionally hexactins. (Oxyhexaster witli spherical central node)

R. tener F. E. Sen. (C. of California).

6\—Discoctaster more than 150 [J- in diameter.

c".—Oxyliexasters normal, hemihexactinose and hexactinose.

a^.—Discoctaster, 150-200 u. in dia. Dermalia pentactins, less frequently staur-

actins. Gastralia, hexactins and pentactins

B. ai^pcr F. E. ScH. (C. of California).

b^.— Discoctaster, 240-300 \i.. in dia. Dermalia, stauractins and pentactins.

Gastralia oxyhexactins. (Oxyhexaster with splierical central node)

R. 7ioduIosn.'i F. E. ScH. (C. of California).

d''.—Oxyhexasters, all liexactinose. Dicoctaster about 200 [i. in diameter. Dermalia

pentactins, stauractins and diactins. Gastralia hexactins with the proximal

ray 600-800 [i or more in length R. tenuis (F. E. Sch). (C. of California).

It-—Dermalia nearly all stauractins. (Discoctaster, 180-240 \>- in dia. Oxyhexaster, 180-280 \>.

in dia.) R. victor Ij. (Sagami Seaj.

«•—Dermalia nearly all or at least predominantly compass-needle-like diactins.

c^—Sponge firmly attached at base to solid substratum. Gastralia hexactins.

c'-.—Discoctaster more than 130 \i. in dia.; re.'iching up to about 180 \3-.

c*.—The radial axis of gastralia about as long as, or shorter than, tlie length

of the longest dermalia. The free proximal ray of gastralia about as long

as any other ray in the same spicule.

a*.—Among the diactinic dermalia, stauractins and pentactins occur but

rarely. Oxyhexaster terminals more or less distinctly barbed at base.

R. mollis F. E. Sch. (Sagami Sea).

b*.—Among the dermalia, diactins are most numerous, but stauractins and

pentactins ai-e also abundant. Oxyhexaster terminals slightly rougli-

ened, not barbed. (Paratangentials of hypodermalia chagreened besides

being spined) R. aiistralis Tops. (Antarctic).

rf^.—The radial axis of gastralia nearly twice as long as the longest dermalia,

or even longer. The free proximal ray is considerably prolonged over any

other in the same spicule. (Among the dermalia, other forms tlian diact-

ins occur, but quite exceptionally. Oxyhexaster terminals smooth or ob-

soletely rough).

c*.—Oxyhexaster only occasionally hexactinose. Discoctaster with princi-

pals 20-25 [J. in length ; terminal discs toothed on the external side

only or with the teeth much more strongly developed on that side than

on the inner. Microdiscohexaster, 22-30 (J- dia

R. unguiculcdus n. sp. (Sagami Sea).

rf*.— Oxyhexaster, mostly hexactinose. Discoctaster with principals only

about S [J. iu length; terminal disc equally toothed all around. Micro-

discohexaster, 32-40 [J. in dia R. niirabilin F. E. Sch. (S. of Alaska).

/^.— Discoctaster small ; 82-106 [i. in dia.; terminal tuft distinctly flaring at tlie

outer end R. c((pilluiLi.>i Ij. (Sagami Sea).

(/'.—Sponge with tinger-likc Ijasal processes and rooted in loose bottom by means of

anchor-needles, ((rastralia, compass-needle-like diactins like the dermalia. Discoct-

aster of two kinds, large (130-160 p. dia.) and small (00 [j. dia.)

R. plumodir/iUUua KlKKP. (S. Africa).
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The four species occurring in the Sagami Sea, viz., R. victor,

R. mollis, R. imguiculaius and R. cajnllakis, will now be dealt

with in detail.

RHABDOCALYPTUS VICTOR Ij.

Pis. XVII., XVIII., and XIX.

Rhabdocalyptus victor. Ijima, '97, p. 52.—Cii. Gkavier,

'99, p. 421.

Specimens of this species have passed through my hands in

no small numbers. The localities in tlie Sagami Sea where they

have been obtained, so far as is known to me, are : Homba

(572-859 m.) and Outside Okinose (by both the Iwado and Sen-

genzuka lines, 501-572 m.). In these localities the species seems to

be moderately common. INIost of the specimens bore at the base

samples of a tufaceous bottom ; others grew on corals, on dead

Chonelasma or on Hexactinella lorica.

On the following page (text-fig. 8) and in Plate XVII., I

have depicted several of the better preserved specimens that I

have seen, which are illustrative of the shapes assumed Ijy the

species.

In text-figure 8, in which all the figures are drawn to the

scale of s natural size, A represents a specimen which belonged

to jMr. OwsTON. It was 23 inches high. Oscular margin directed

upwards. Lateral compression of body especially distinct at the

base, which is bent in the sagittal plane.
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B and B', two views of a similarly shaped but relatively

broader specimen (S. C. No. 426) ; B', as viewed from the side

of the lesser curvature of the body. Height, 550 mm. Diameters

Text-figure 8.

—

Ehabdocilyptua victor. All in \ natural size.

of the oval-shaped osculum, 176 mm. and 118 mm. At the

middle of the body, the likewise oval cross-section presents
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diameters of 212 mm. and 148 mm. The strongly compressed

base measures only 37 ram. in thickness from side to side.

Thickness of wall at the middle of the body, 9.5 mm ; farther

l)elow, up to 12 mm. Basal end attached to the substratum at

two places, between which is a free dermal surface still preserving

a number of pentactinic prostalia.

C, a specimen (S. C. No. 460) slightly bent at the base

and with the oscular margin expanded outwards all around and

bent backwards. Height, 570 mm. Body laterally compressed

Init only to a slight degree. Pentactinic prostalia preserved in

many part of the dermal surface.

D and D' , two views of a specimen with l)ent bod_v (S. C
No. 2()7). Height, 348 mm. The oval osculum, 170 mm. by 73

mm.; elongate in the sagittal direction ; with flaring oscular rim.

In the middle of the body the breadths are 100 mm. sagittally

and 77 mm. transversely. The base is nearly round in cross-

section, measuring about 40 mm. across. A low couical outbulging

is seen at about the boundary between the lower and the middle

third of the body on the side of the greater curvature but to one

side of the median line. This is undoubtedly the beginning of

the formation of a daughter person ; l)ut a secondary osculum has

not yet opened itself at the summit. Thickness of wall at about

the middle of the body, 10 mm.

E, a slightly bent specimen (S. C. No. 416) attached by

tubercle-like basal processes to a branched coral. Below and on

one side is a funnel-like daughter person. Height, 285 mm.

Near the ujiper end the walls of the two sides have come into

contact and have fused together. Above this place of fusion, the

gastral space and the original main osculum are narrow and slit-

like ; below it is the main part of the gastral cavity which



RHABDOCALYPTUS VICTOR. 241

communicates with the exterior only by means of the (secondary)

oscuhim of the daughter person.

Essentially similar in shape is the magnificient specimen

shown in PI. XVII., reduced to one-fourth of the natural size

(S. C. M. No. 423 ; from Homha, about 859 m.). The circumstances

of its capture I have already had occasion to relate in my

Contribution I., pp. 24-25. Its total height is 880 mm. As in

many other cases, the body is laterally compressed, the compres-

sion being especially distinct in the stalk-like basal region which

is bent towards one side. The major and minor diameters of the

osculum are 400 mm. and 300 mm. respectively ; those of the

body at about its middle, 270 mm. and 220 mm. The basal

region measures only 50 mm. trasversely from side to side. The

lower end of the body is continued, in the direction opposite to

the main osculum at the upper end, into a laterally compressed

outbulging, wdiich soon divides into two thin-walled tubes, situated

one behind the other in the median sagittal plane and each

terminating in a secondary osculum directed downwards. The

irregular attachment surface of the bent base is (snpero-inferiorly)

180 mm. long ;ind (transversely) 85 mm. broad. Judging from

its disposition in relation to the directions of the oscula present,

it is highly probable that the sponge was growing on a per-

pendicular surface. The wall is 14 mm. thick in the middle of

the body ; lower down, it is as thick as 19 mm. The gastral

cavity extends into the laterally compressed base in the form of

a vertical slit-like space, giving to the wall at the cul-de-sac end

a thickness of only about 11 mm. On one side of the lateral

wall (not seen in the ligure) and at a short distance from the

main osculum, there exists in the wall an irregularly shaped gap,

apparently the result of a mechanical injury. The torn edge of
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the gap had, so to say, healed and regenerated a natural looking

edge which appears nuich like thnt of the oscuhim.

Speaking of the larger specimens in general, the shape is

exquisitely vase-like and in a measure laterally compressed. The

sponge stands either erect or is hent at the base. In the latter

case the bending takes place invariably in the median plane con-

taining the major diameter of the laterally compressed body. The

daughter person or persons, occasionally found on the specimens,

seem to be restricted in their location to the convex side of the

bent basal region. The moderately thick wall is gradually thinned

out at the oscular margin, which is sometimes outflaring and

sometimes not. The base can not be said to be solid, since the

gastral cavity extends almost to the attachment surface. The

edge of the extreme base, as seen from the exterior, is often

tubercled and indented reminding one of a cat's paw.

The thin oscular edge is of a finely granular or densely felt-

like ajopearance. It may be perfectly simple but more usually is

provided with a thin row of fine needle-like marginalia, not over

10 mm. in length. The intervals at which these stand out are

usually irregular.

The dermal surface, when in a good state of preservation, is

on the whole tolerably smooth except for the small papilla-like

prominences and the slightly raised hypodermal strands, both soon

to be referred to again. The dermalia form an exceedingly delicate

lacework in which the minute meshes are quadrate in shape and

measure on an average 170 /^ in length of sides. The hypodermal

strands appear as thin streaks which, running in all directions,

frequently intersect one another (PI. XVIII., fig. 2). Upon

closer attention it will be seen that they form a number of radial
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patterns,—that they converge towards numerous central points,

lying 3-7 mm. apart from one another. At each of these is situated

the papilla-like prominence mentioned above. The radial pattern

is caused by the paratangentials of a number of hypodermal

pentactins which are arranged in a group (PL XVIII., fig. 16),

their shafts and the accompanying comitalia combining together

to form a loose, vertically dipping bundle. The axis of this

bundle is occupied by the erstwhile comitalia to the shafts of

prostal pentactins which were once present at the spot but are

now lost. The outer ends of the comital spicules in question form

a compact bundle and, projecting more or less beyond the dermal

surface, give rise to the small papilla-like prominence at the

center of each radial figure brought about by the hypodermal

strands. In the inferior region of the body, the prominences are

generally disintegrated and take tlie form of little parallel tuft

of fine spicules, projecting to a length of 2 mm. or less (PI. XIX.,

fig. 23) ; whereas, in the superior parts they are usually to be

seen as whitish, slightly elevated spots. The prostal pentactins,

when present, invariably stand out on the papilla-like prominences,

either singly or a few together in a tuft.

However, prostal pentactins are in general Ijut sparsely present

in the mature specimens : they seem to become readily lost as

they are somehow shed ofi". Many individuals are quite or nearly

destitute of the prostalia in question, showing at most only a few

isolated representatives of them. But under certain circumstances

they may be somewhat extensively preserved not only in such

parts as seem to be protected in a way from abrading influences

but also on the exposed lateral surfaces. The spiny armature of

the prostal paratangentials can be easily recognized when seen

under the hand-lense. Diactinic prostalia, apart from those which
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sometimes fringe the oscular margin, were not observed on the

lateral wall of the larger specimens.

The subdermal space is narrow. The variously sized apertures

of incurrent canals, visible through the ectosome, may be as large

as 5 mm. in diameter (PI. XVIIL, fig. 2). The interapertural

choanosomal surface, usually not wider tlian the width of the

directly adjacent canalar apertures, shows an interweaving of fibers

or strands which run irregularly but in tlie main in oblique

directions. In the proximity of the basal attachment the

parenchymal texture is dense and coarsely fibrous.

On the inner side of the wall, the endosome show^s a con-

tinuous gastral lacework (PI. XVIIL, hg. 3) the quadrate meshes

of which are distinctly visible to the naked eye. The gastral

layer is supported below by a w^ell differentiated system of hypo-

gastral strands which are long and of various strengths under

oOO n and which by intersecting one another enclose wide meshes

of an irregularly angulate shape. Frequently the strands are seen

to run over and across the apertures of the excurrent canals.

Interaperturally the endosome is closely adherent to the choano-

some.

The excurrent canalar apertures are of about the same size

as the incurrent on the external side, but are somewhat more

closely set together. Both the incurrent and excurrent canals

are pit-like ; when seen in sections of the body-wall, they are

alternately arranged, their wall showing variously sized, oval or

roundish entrances into the branches.

Finally, a few words with regard to the small and young

specimens of the species. The smallest I have seen was only 23

mm. high, thin-walled and with an osculuni of 3 mm. diameter
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at the upper eud. The next larger is the one depicted in PI.

XIX., fig. 17 ; height of body, 37 mm.; wall, 5 mm. thick in the

middle ; oscuhim, 7-9 mm. in diameter. All the young of a

similar or somewhat larger size are ovoid or barrel-shaped, and,

besides being covered with a gossamer-like layer of prostal pent-

actins, show numerous, fine, needle-like (diactinic) prostalia

which spring singly from all parts of the external surface. Thus

the young are, in general appearance, scarcely distinguishable

from those of R. capillatus (PI. XXII., figs. 3-5). It seems the

diactinic prostalia lateralia are all lost during later stages of the

growth, though in some individuals similar proslals muy arise in

later life but in such cases they are restricted in their distribu-

tion to the oscular rim (marginalia).

Spiculation.

The parenchymalia principalia are bow-like oxydiactins with

tapering rays which subterminally are either smooth or sparsely

microtubercled. In large specimens they may attain 28 mm. in

length and 400 /^ in thickness at the middle ; such coarse spicules

occurring especially abundantly near the external surface in the

lower part of the body. The strength of the principalia of course

varies wâth the size of specimens.

Close to the basal attachment I have found, abundantly in

one large specimen but not in the same proportion in others,

straight or bent parenchymal diactins, 8-15 mm. long and 20 /^

thick on an average, in which the center is externally marked

by an annular swelling while one or both of the ends are swollen,

round-tipped and thickly beset with well-developed, conical micro-
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tubercles. When one end only is thus swollen (PI. XVIIT., fig.

4), as is most frequently the case, the spicular center is situated

very much nearer to that end than to the other ; the spicule is

quite unequally rayed, the ray which is directed towards, and

almost or quite touches, the basidictyonal plate, being always the

shorter and having the rounded tip. Even in this extreme basal

region synapticular fusion never takes place between the parenchym-

al spicules, nor between these and the basidictyonalia.

The smaller parenchymalia, including the comitalia, are of

the usual ajipearance and require no special description.

The marginalia, present on some s])ecimens, are needle-like

oxydiactins which may be 10 mm. or more in length and 40 1>-

thick in the middle. The similarly shaped prostalia lalGvalia,

seen only on small and young specimens, may be 20 nnn. long

and 90 1>. thick. Diactins further go to compose the long liypo-

gaüral strands. These are combinations of long comitalia-like

diactins, 7-35 // (generally about 10 ft) thick and mostly without

an annular swelling in the middle.

The hypodermalia are moderatey large oxypeutactius with

paratropal paratangentials. They occur in close groups, generally

of 4-8 each (PI. XVIIL, fig. 16), the manner of arrangement

being typically that which I have described on p. 131. There

are usually in each group one or two pentactins which have

entirely smooth paratangentials ; they are always the smallest and

the most slender-rayed

—

i. e., the youngest— of all in the group.

The older pentactins being always situated at a higher level than

the younger, the shafts of the former obstruct the paratangentials of

the latter and prevent them from developing in a regularly cruciate
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disposition ; hence, the paratropism. It may be said that in each

group the oklest pentactins are the most centrall}" situated ; thus,

after tlieir protrusion as prostalia hiteralia ; they stand out from

the center of a hypodermal group ; and when cast off, they leave

behind in tliat position a compact little l)uncli of the outer ends

of fine needles that accompanied their lost shafts as coraitalia.

After full development, the hypodermalia have the paratan-

gentials armed from base to tip with strong and sharply pointed

prongs, arranged in two series along the lateral sides of the rays.

The prongs are situated at tolerably regular intervals, those of

the two sides alternating with one another. In the l)asal parts of

the rays, the strongest prongs may be 100 ," long ; there they all

spring out nearly vertically but soon become bent in a claw-like

manner, the bending taking place generally either backwards or

forwards, and occasionally downwards away from the dermal surface.

I do not remember ever to have seen the prongs bent upwards.

Towards the tip of the rays and along with the gradual attenu-

ation of these, the prongs grow continually smaller, and in the

terminal parts they are simply thorn-like, being directed obliquely

forwards. Apart from the above prongs, the surface of the

paratangentials is perfectly smooth. The unpaired shaft-ray is

never pronged ; it is entirely smooth except for a few microtubercles

which may be present near its inner pointed end.

The prostal pentactiiis, i.e., the hypodermalia after protrusion

through the dermal layer, always show^ pronged paratangentials.

The protrusion evidently takes place only after complete develop-

ment of the armature, a fact which seems to hold true for all

members of the genus. The paratangentials are, as measured on

the prostalia, generally 5.5-6.5 mm. long and the shafts, 4.5-8
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mm. Thickness of mys, not more than 65/^- at base. The

shaft may in length exceed the paratangential in the same spicule

by about half the length of the latter ; in other cases it is only

about as long or even somewhat shorter. Compared with the

same spicules of certain other species [e.f/., R. capillatus) in which

they form a persistent veil, the shaft rays in the present species

fall behind considerably in length, a fact which may have bearing

on their tendency to ])e readily cast off.

The dermalia (PI. XVIII., figs. 8-Ll) are j^redominantly

rough stauractins. The center of these is generally plain but

occasionally shows a gentle swelling on either the external or the

internal side or on both sides. Rarely the dei-malia are pentactins

in which the unpaired ray is directed proximad while the distal

ray is represented by a vestige in the form of a mere swelling.

I have found the pentactinic forms especially along the hypoder-

raal beams. Still more rarely are the dermalia diactins and

tauactins, lying with all their rays in the dermal plane. In the

former the suppressed rays are indicated by four knobs around

the center ; in the latter the atrophied para tangential usually

leaves a knob-like relic, while the ladial rays may or may not

be similarly represented. Length of dermalia rays, 114-194/^

(on an average 156/^). Their thickness at base, 9*-12e /^ (on an

average 10/^). Sides of the quadrate dermal meshes, on an

average 180 /^

The grtstralia (PI. XVIII. , fig. 18) are rough hexactins in

which the free proximal ray is not specially characterized. Length

of rays, 150-230/^ (on an average 180/^) ; breadth at base, 11-

15 /^ (on an average 12è /^). Sides of the quadrate gastral meshes
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average 200 /^ in length. Sometimes two gastralia may lie close

together, in which case the directly adjoining gastral laths are

three rays strong instead of two as usual. Unusually small and

slender-rayed oxyhexactins occasionally present in the layer are

without doubt gastralia which have not yet attained complete

development.

Taking part in the formation of gastral laths, diactins are

not infrequently found, the rays of which are generally somewhat

thinner but Ioniser than those of the liexactins. The center is

marked either by an annular swelling or by four cruciately dis-

posed knobs ; the surface may be nearly smooth but is more

generally roughened by the presence of microtubercles in varying

numbers. There can scarcely be any impropriety in classing some

at least of the diactins under the gastralia ; at the same time

they may be looked upon as spicules linking the gastralia proper

to the hypogastralia.

Oxyhexasters (PI. XYIIL, figs. 5, 7 and 15) of a large

size, measuring 180-280 /^ in diameter, are abundant in the

choanosome. Normal forms are rather scarce ; more frequently

are the oxyhexasters hexactinose and most commonly, hemihex-

actinose. The principals are extremely short or nearly obsolete,

making the terminals almost appear to radiate directly from the

common central node. The terminals are strong, measuring up to 4

/^ in thickness at base ; their surface is always rough, the roughness

developing into small barbs in the basal parts. The uniterminal

principal is either straight or bent at its junction with the

terminal. In the former case the atrophied terminal may some-

times be represented by a unilateral boss (fig. 7).

In the normal oxvhexasters the number of terminals to each
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and every principal seems to be generally two, giving twelve termi-

nal points in all to the entire rosette. Quite rarely I have counted

as many as fourteen terminal points, in which cases I presume

one or two of the principals have had more than two terminals

each. The hemihexactinose forms show 7-11 terminal points.

In one specimen I have noticed the presence in the subdermal

space of a number of oxyhexasters, wdiich, besides being normal,

had appreciably thinner rays than others in deeper situations.

Probably this differentiation of the peripheral oxyhexaster obtains

in all individuals of the species, but is not ahvays manifest

owing to the sparseness of this kind of oxyhexasters in the

periphery.

The discoctaslers (PI. XVIIL, figs. 6, 12) are of about the

same size, and occur in nearly equal abundance, as the oxyhex-

asters. Diameter, 180-240,«. Large and small discoctasters occur

together promiscuously. The central node is either plain or is

supplied with the six hump-like prominences, the latter form

being especially common in the case of the smaller of the rosettes.

Principals smooth ; about half as long as the terminal tuft ;
5-

7h /^ thick in the middle and somewhat thicker towards the

outer end. Terminals slightly rough; gradually attenuating; nearly

straight or just perceptibly bent after the manner of the latter

S. Their number is 6-8, sometimes as few as 4, to a tuft, which

expands gently towards the outer end. Terminal discs, minute

and pinhead-like ; not dentate.

31icrodiscohexasters of the usual size and shape, most nearly

resembling those of E. mollis (PI. XX., fig. 4) or of E. vngui-

culatus (PI. XXI., fig. 9), were found exceedingly sparsely in
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one specimeu. In other specimens I have sought after them in

vain, though certainly I can not be quite sure that they ^Yere

really totally absent in all these cases.

As to the hasidiclyonal plate of the species (PI. XVIII., fig.

14), I have always found the structure to be thin and extremely

uneven. The irregularly contoured beams are sparsely micro-

tubercled. The meshes are small and roundish, oval or irregular

in shape.

Soft Parts.

A specimen of the size of an apple, killed and preserved in

alcoliol, was utilized for the study of the soft parts. However,

this led to no important results. Kot a little information as to

the arrangement of the soft parts may be gathered from figs. 18-

23 in PI. XIX. and from the explanations appended thereto
;

and I here limit myself to recording some of the points determined,

which are as follows :

Chambers, 120,« in average diameter. j\Ieshes in their walls

open, generally 3-G /^ wide. Xuclei, about 2 /-« large in diameter
;

rather distinct though stained in about the same degree as the

reticulum-forming protoplasm ; containing one or more darkly

stained granules. At the chamber-rim (fig. 19), as also along the

termination of the chamber-layer close to the oscular edge (fig.

18), the finely reticular wall passes into film-like or filamentous

trabeculfe without any sharp demarcation. In the thin oscular

margin the chamber-layer assumes the character of a continuous,

irregularly undulating, reticular membrane, instead of being dif-

ferentiated into separate chambers (fig. 18).
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Onseveral occasions I have distinctly observed the presence

of a film-like memhrana reuniens (Contrib. I., p. 130) filling up

the gap between the circular apopyles of three or four, directly

adjoining chambers (fig. 20, /.), thus shutting off at the spot

the iutercameral incurrent space from the excurrent lacunse of

the internal trabecular layer. At other times, however, the gaps

were clearly seen to be open (fig. 20, g.), so that I believe the

membrana reuniens is not a thing of constant occurrence.

Dermal and gastral membranes, rather extensively film-like

(PL XVIII., fig. 16). Trabeculœ, thread-like ; rather sparse in

the subdermal space as well as along the lumen of both incurrent

and excurrent canals. Their nuclei, at most 2 ,« in diameter
;

scattered at irregular intervals.

Archœocytes, found in small flat groups on the wall of

chambers ; not forming large congeries, which fact is probably

due to the immature state of the specimen.

Scattered in irregular distribution and suspended on the

trabeculœ, both external and internal, are found numerous fat-

like spheres of various sizes (shown in figs. 20-22 as black dots).

Diameter, 72-20/^. Sometimes they seem to be inclosed in a

thin envelope ; more often they are apparently quite naked. Their

substance is either homogeneous or granular ; it is intensely

stained by carmine or hsematoxylin, and is browned by osmic-

acid but is not coloured blue by iodine. Neither alcohol nor

ether dissolves it. I have therefore no doubt as to the bodies

being thesocytal products. Frequently two spheres are seen closely

apposed to each other, as if they had taken origin and were

actually lying together within one and the same cell,—which is

probably the real fact, though the nucleus can not be distin-

o'uished.
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Together with the above bodies or in places where one might

expect to find them, there not nncommonly occur roundish, oval

or irregularly contracted cells of pale appearance and each con-

taining a darkly stained nucleus (fig. 20, c). They measure 7i-

12/^ or more across. An enveloping membrane is distinguishable;

the contents are thinly granular. I take these cells for old

thesocytes, which have lost the fat-like products by consumption.

RHABDOCALYPTÜS MOLLIS F. E. Sch.

PL XX.

Rhabdocalyplus mollis. F. E. Schulze, '86, p. 51 ; '87 (!),

p. 155, PI. LXIV ; '97, p. 552.— I. Ijima, '97, p. 50.—Ch.

Gkaviek, '99, p. 421.

The specimens I have seen of this species number not less

than a dozen. Most of them belonged to Mr. Alan Owston.

That all came from the Sagami Sea there can be no doubt, but

only in the following three cases can the localities be more exactly

stated: Homba (about 572 m. depth), where Kuma obtained two

very small specimens together with R. capillalus ; off Odawara

in the Province of Sagami (about 500 m.), at which locality I

myself obtained a fragment attached, together with a number of

other animals, to the carapace of a JIacrocheirus kcempferi ; and

the " Albatross " Station 3697 (about 4 kilom. off the mouth of

Sakaw^a River in Sagami, 265-120 fms., black volcanic mud),

where a tubular fragment of the species was trawled up by the

" Albatross " (1900) together with Acanthascus cactus.
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Nearly all of the specimens I have seen bore on the basal

attachment samples of the bottom which consisted of a fine-

grained, tufaceous clay.

I may begin the description of tlie general characters with

the two little individuals (S. C. M. No. 421) mentioned above

as havinir been obtained at Homba. Both are of about the size

of a pea and are torn off at the base. They are both ovoid in

shape and show a small round osculum. They possess some fine

prostat needles together with a few prostal pentactins and are

thus indistinguishable in outward appearance from the young of

R. caplllaim (PL XXIL, figs. 3, 4).

The sj)ecies attains rather large dimensions. The individual

shown in PL XX., fig. 1, wliich is one of the largest I have

seen, measures 337 mm. in height and 6-8 mm. in thickness of

the w'all at most parts ; that of fig. 2, same plate, 366 mm. in

total height and 10 mm. in thickness of the wall in the inferior

half of the body.

In general all the larger specimens are of a saccular, funnel-

like or vase-like shape, gradually contracted towards the knobby

base and more or less distinctly compressed in a lateral direction.

In the specimen of PL XX., fig. 1, which, so much of it as is

preserved, retains the natural shape in a perfect state, the osculum

at the upper end is roundish measuring approximately 82 mm. in

diameter ; but a third of the height lower down, the body is

sagittally 153 mm. and transversely 94 mm. broad; and still lower,

the greater breadth is 82 mm. and the lesser, only 30 mm.

The species seems to be in a high degree prone to form

secondary oscula ; in fact all the large specimens I know of are

in possession of one or more such in addition to the primary or

main osculum. They may be represented by simple perforations
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Text-fig. 9.—Ehabdo-

calypius vwllis F. E. Sch.

(O. C. No. 104). Drawn

in } natural size.

Ol., main oscnlum or

oscnlnm of the mother

person. O2., oscuhnn of

the first-formed daugliter

person. O3., oscuhim of

the second-formed daugh-

ter person (injured).

Text-fig. 10.—Ehabdo-

calyphis mollis F. E. Sch.

(O. C. No. 105). Drawn

in J natural size.

O1-4., oscnla num-

bered in the order of

their formation, as in the

preceding figure.
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but are more generally situated at the end of tubular outbulgings

or buds of the sponge-wall. These are at first csecum-like but

after a time an osculum opens at the blind end of each ; they,

as also the simple secondary oscula, should be considered to repre-

sent daughter-persons formed by the mother-person, ill- defined and

persistently continuous with the latter though they are. The bud

may grow to conspicuous dimensions and thus may give to the

sponge a very peculiar and characteristic shape. It seems to be

invariably the rule that the simple secondary osculum or the

tubular daughter-person, whichever be the case, arises at some

point on one of the median edges—not on the broad lateral sides

—of the laterally compressed mother-sponge, and that, when two

or more secondary oscula or daughter-persons coexist, these are

all situated in a row on the same body-edge.

My material comprises a series of specimens varying in the

number of daughter-persons from one up to five.

The two specimens of PI. XX., figs. 1 and 2, show each a

single daughter-person. In the one (fig. 1) the wall is somewhat

bulged out sagitally in the upper half of one of its obtuse edges.

At the lower end of this out-bulging is an artificial gap in the

wall, produced without doubt by the severing off of a daughter-

person which had grown there. Assumably the upper part of

the same out-bulging is in an inceptional stage of giving rise to

a second daughter-person. The other specimen (fig. 2), a strongly

laterally compressed individual, shows a conspicuous tubular

daughter-person, 183 mm. long and springing from the upper

part of the mother-wall in an obliquely upward direction. In

this case we may presume, from the circumstances of space, that

a second daughter-person, were it ever to arise, would be formed

below the one already present. In the third specimen I have
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seen with a single tubular daughter-person, this constituted a

very conspicuous feature in that it was somewhat longer, though

certainly less broad, than the mother-body. It arose from near

the base, so that the formation of a future bud w^as to be

anticipated most likely in a position above the daughter-person

just referred to. That the second bud may be situated either

above or below the first formed, is established by actual cases to

be mentioned diiectly.

In text-figure 9 I have represented a specimen with two

secondary oscula in addition to a large primary osculum (0,).

Of the former, the larger one {0.>) is situated at the end of a

broad branch from the mother-body ; it is evidently the older.

The other (OJ—the smaller and younger— is situated in the axil

between the branch-like daughter-person and the mother-body
;

or, it would be proper to say simply that in that position is

situated the second formed daughter-person which seems to have

suffered much mechanical injury. The general shape of the sponge

has been suggestively described by Mr. Alan Owston as like

" a hand with thumb extended." Another specimen of essentially

the same shape existed in the collection of the gentleman just

mentioned. In it the second daughter-person was well-preserved

in the form of a tube, smaller than the first daughter-person and

situated between the origin of this and the oscular margin of the

mother-person.

Here a reference may be made to the two specimens which

are mentioned by F. E. Schulze in the Challenger Report. Tlie

smaller of them is said to have exhibited near the lower end two

small roundish apertures. I consider it probable that these

apertures were secondarily formed oscula or at any rate some

sort of gaps indicative of daughter-persons. The other specimen.
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which is figured, should have possessed on one side of the lower

part a tube-like branch opening in a wide orifice at its extremity;

directly below it a small cœcal protrusion or boss ; and just above

the solid base a small round perforation in the body-wall. What-

ever may be the nature of the last mentioned perforation, there can

be no doubt about that of the tubular branch open at the end and

of the ctecal boss. The latter w^ould after a time have developed

an osculum at the blind end, like the older bud just above it.

The specimen of text-figure 10 bears three daughter-persons.

The lowest, of a long tubular and chimney-like appearance, is

without doubt the first formed (O2). As the second formed I

consider the uppermost, a great part of which had evidently been

torn off and lost, leaving an irregular gap in the w^all (O3).

Between the above two is the third tubular bud (O4) which is

open at the end and is of a comparatively small size ; this I

regard as the one last formed.

Another specimen was essentially similar to the last mentioned

except in the fact that it showed a distinct trace of the fourth

bud which had been torn off. If it be justifiable, as in a great

measure I think it is, to infer the order of successive formation

from the relative caliber of the buds, then the lowest situated

and by far the largest of them all is the oldest ; the one directly

above it, the third ; next above comes the second ; while the

uppermost is the fourth and last formed.

A specimen with five well-preserved buds is distinctly bent

in the sagittal plane. On the body-edge which formed the greater

curvature the tubular buds are arranged in a row, after the

manner of glove-fingers. Counting from below upwards, the first

(the lowest) bud is very long, cbimney-like and open at the end
;

this is probably the oldest daughter-person. The second resembles
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a tube only about half as long as the first and still closed at tlie

tip. The third is a long tube, broader but slightly shorter than

the first and open at the end ; this I regard in point of age as

next to the oldest daughter-person. The fourth is a relatively

short blind tube like the second. Finally the fifth, i. e., the

uppermost situated near to the margin of the main osculum, is

a tube of about the same size as the last but open at the end
;

it probably represents a daughter-person younger than the third

but older than either the second or the fourth, both of which

terminate iu a cul-de-sac indicative of their incomplete develop-

ment and may have originated nearly simultaneously.

Thus far concerning the peculiar external shape which the

species may acquire as the result of budding out tubular daughter-

persons.

Now, the gastral cavity of the mother-person— it is scarcely

necessary to say—is directly continuous with the like cavities of

the daughter-persons. It is very deep and extends close to the

basal attachment, so that a solid stalk can certainly not be

attributed to the species. Externally, the circumference of the

basal attachment may show irregular pad-like thickenings.

The oscular margin, which is always thin, is generally simple-

edged in the daughter-persons. That of the mother-person may,

on the other hand, show a varying number of fine, short prostal

needles, projecting upwards to a length not exceeding 5 mm.

These partly springing from the very edge and partly from the

dermal surface adjoining it, may form an inconspicuous and

interrupted fringe to the osculum. That diactinic prostalia occur

with comparatively greater prominence in the young stage of the

sponge, may be concluded from tlie condition presented by the

two very small individuals before mentioned.
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As in R. victor the prostal pentactiiis seem to fall off readily.

Thus, in the specimen of PI. XX., fig. 1., in wliich the external

surface is in an almost perfect state of preservation, the pent-

actins, protruded to an extent of 3 or 4 mm., occur isolatedly and

sparsely in certain parts only, while over the greater part of the

sponge they are totally missing.

The delicate dermal lacework is thrown into little creases,

possibly as the result of desiccation. Observed under the lens

the meshes appear to be irregtdar and indefinite in shape, which

is due to the fact that the dermalia are diactins that cross,

or are joined to, one another at various angles (PL XX., fig. 12).

The thin and wavy hypodermal strands, in places so thin as

even to closely resemble tlie dermalia in strength, form also

irregularly angulate, but of course much larger, meshes. They

are seen, sometimes with a fair degree of distinctness, to converge

towards separate central points which are 3-6 mm. apart. This

is on account of the pentactinic hypodermalia being arranged in

groups, much as we have seen them in R. victor. In the lower

parts of the sponge, especially near the base, the centers of the

hypodermalia groups are usually well indicated by short small

projecting tufts of fine needles which either cohere or are loose

and brush-like. The same tufts we have likewise seen in R.

victor. The prostal pentactins that may occur spring out in

connexion with the tufts.

In one specimen I have seen on the dermal surface several

cicatrice-like spots which appeared white and densely textured.

The same have sometimes been noticed in several other Acan-

thascinse. It is more than probable that they arise by hyper-

regeneration of tissues, both soft and scierie, at places where the

sponge had suffered an injury.
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The internal surface of the sponge-wall is covered tlirougliout

with a continuous gastral lacework, in which the meshes, for the

most part regularly quadrate in shape, can be discerned with

the naked eye (PL XX., fig. 13). Beneath the layer are seen

hypogastral strands varying in thickness, running in indefinite

directions and intersecting one another at various angles.

The canals, both incurrent and excurrent, are deep and pit-

like. In the larger specimens, the roundish canalar apertures of

the incurrent system may be as large as 4 or 5 mm. in diameter,

while those on the gastral surface measure at most 2 mm. The

latter are thus on the wdiole smaller than the former but are

situated more closely together (PI. XX., fig. 2). On cross-sections

of the sponge-wall, the canals of the two systems do not alternate

so regularly as in certain other species in which they are of ap-

proximately the same caliber.

Spiculation.

With F. E. Schulze's excellent descriptions of the spicula-

tion of this species and with two slide preparations from the type

specimen which he gave me, it was an easy matter for me to

recognize the species.

The principal parenchymalia are bow-like oxydiactins which

may be 20 mm. long and 90 /^ thick in the middle but are more

generally smaller. The middle is not externally marked by

swellings. The rays are gradually attenuated toward the end.

The smaller parenchymalia, down to comitalia of only 4 /^

thickness, are of the usual description. A central nodal thickening
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is by no means of such frequent occurrence as one might be led

to suppose from F. E. Sciiulze's statement in the Challenger

Report. The tips are acuminate, rounded, conical or mucronate
;

occasionally swollen to a club-like or even a bulbous shape.

Subterminally rough in varying degrees ; the microtubercles, when

strongly developed, are retroverted.

The parenchymalia undergo synapticular fusion close to the

basal attachment and in conjunction with the basidictyonalia. In

certain specimens the fusion was limited to the central parts of

the base ; in others it extended to the external surface.

The basididyonal plate is at places represented by a very

thin reticular layer quite agreeing in appearance with F. E.

Schulze's pi. LXIV., fig. 3, in the Challenger Keport. At

other places it is of a considerable thickness, being composed of

basidictyonal hexactins ankylosed together in the usual manner.

The hypodermal pentactins show essentially the same char-

acters and arrangement as in R. victor. Paratangentials, not

exceeding o mm. in length ; the shaft, longer, up to 10 mm. The

former are more or less paratropal, but cases of their being quite

or nearly regularly cruciate are not infrequent. This may be

explained by the fact that the hypodermalia do not lie close

together in their groups (PI. XX., fig. 12) and consequently their

shafts run a certain distance apart from one another, thus depart-

ing in a measure from the condition that causes the paratropism

in a developing hypodermal pentactin. Not uncommonly four or

five pentactin-heads are seen in a group, of which the most

superficially situated {i. e., the oldest) one or two have the four

paratangential rays provided with the spiny armature. The spines
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are somewhat less developed, with respect both to their size and

number, than in R. victor. They are directed obliquely outwards,

the stronger ones in the basal parts of the rays being curved

generally likewise outwards but occasionally in some other direc-

tion, in a claw-like manner. Though arranged as a rule in two

irregular series on the lateral sides, there may occasionally exist

a spine or spines on the external side of the ray, especially in

the basal parts. The spines on the two sides may alternate with

tolerable regularity, but this is subject to frequent interruptions.

Those on the same side are situated at intervals which frequently

may measure 160/^ or thereabout.

In some cases—not all—of the spined hypodermal pentactins,

I have found the general surface of the paratangentials to be

finely shagreen-like on account of the presence of dense micro-

tubercles, similar to those in certain Staiirocalyptus species. In

this, as also in several other features of the spiculation, the

present species stands in very close agreement wàth R. avslralis

Tors.

A number of slender diactins, indistinguishable from paren-

chymalia of a similar strength, associate with the paratangentials

in forming the hypodermal strands. A number of comitalia

accompany the shafts.

The dermalia (PI. XX., fig. 12) are generally rough and

rod-like diactins, much like those given in PL XXL, fig. 2 (from

R. unguiciilatus) . Earely and exceptionally are they orthodiactins,

tauactins, stauractins or pentactins. According to F. E. Schulze

monactins should occasionally occur also.

The diactins, which are either straight or very slightly

arched, are 265-485 /^ long as measured from tip to tip. Breadth
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in or near the middle, 9-15/^. The spicular center is generally

plain ; otherwise it is externally marked, sometimes by an annular

swelling and sometimes by knobs which may occur either in a

single pair or in two pairs. The rough-surfaced rays generally

taper slightly tow^ards the tip which is rounded off or conically

pointed.

The gastralia (PI. XX., fig. 13) are hexactins with rays

appearing exactly like those of the dermalia. Length of rays,

165-245/^ (about 200/-« on the average). Breadth at base, 11-

15/^. All the six rays in the same spicule may in general be

said to be nearly equally long, though in some cases the distal

ray has been found to be somewhat shorter, and the free proximal

ray to be somewhat longer, tlinn the paratangential rays. The

microtubercles may be slightly more pronounced on the proximal

ray than on any other, but in any case the differentiation of that

ray is never carried out to any considerable degree. The unusually

small and slender-rayed gastralia, which are occasionally met with,

are apparently those that have not yet attained full development.

The oxyliexasters occur much more abundantly in the deeper

parts of the wall than in the periphery, as has been pointed out

by F. E. Schulze. Diameter, 102-160 i"; usually about 120 /i.

The microtubercles on the basal parts of terminals show the

tendency to develop into barbs in an unusual degree.

One point concerning the spicules, which has not been

mentioned by F. E. Schulze, is the fact that they occur in two

slightly differing forms, the one chiefly in the subdermal space and

the other in more deeply situated parts. It must however be said

at once that the two varietal forms intersirade.
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The subdermal oxyhexasters (PL XX., fig. 3) are distinguished

by being nearly always of the normal shape and by having very

slender terminals. Each exceedingly short principal in a spicule

carries 2-4 (usually 3), nearly straight, rough terminals. These

seem to be very fragile ; the broken off terminals are usually

found in numbers sticking to the dermal membrane. The rough-

ness of surface becomes more pronounced towards the base of the

terminals, where it may distinctly appear to be due to reverted

microtuberclcs. Under certain circumstances these may be de-

veloped even into long and conspicuous barbs, but such is by no

means the case with the generality of the peripheral oxyhexasters.

Karely is the variety in question hemihexactinose or hexactinose.

Deep in the choanosome it is only occasionally met with pro-

miscuousl}^ with the following.

The second variety (PI. XX., figs. 0-11) is by far the more

numerously represented, occurring in greatest abundance in the

subgastral region as well as in the endosomal layer. In it the

principals are reduced almost to nothing, so that the terminals

appear to radiate directl}^ from the central node. The terminals

are—in some individuals of the sponge slightly and in others

decidedly—stronger than in the other variety. In some exceptional

cases of the spicule I have found all the rays nearly^or quite

smooth from tip to base ; but the general rule is that their basal

parts show^ a varying number of barbs or unusually strongly

developed retroverted microtuberclcs, while the distal parts are

either obsoletely rough or quite smooth. Sometimes the basal

barbs occur in quite a limited number ; it may even happen that

in the same spicule some rays are provided with only a few of

them while the rest are entirely smooth. As a general rule,

however, the b;irbs are numerous, gradually increasing in length
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towards the very base of the ray to which they belong. As has

been known from F. E. Schulze, the more basally situated barbs

may sometimes be so long that those of adjacent rays almost

unite. In a few instances I have seen some of the barbs of the

different rays actually in fusion, thus producing around the central

node a structure which bears a certain resemblance to a lychnisc.

The total number of rays in an oxyhexaster of the second

variety may be twelve or even thirteen or fourteen. These evi-

dently represent cases of normal oxyhexasters, in which the six,

nearly suppressed principals are either all biterminal or are partly

l)iterminal and partly triterminal. On the other hand a large,

if not the greater, number of the oxyhexasters in question are

apparently hemihexactinose, leading down to the quite hexactinose

forms which are also numerously represented. Both the reduced

oxyhexasters just named are of the usual general shape and need

not be specially described. But I should mention that again in

this species I have encountered several instances of a principal

bearing divergently a well developed terminal and the spurious

rudiment of a second (PI. XX., fig. 10). The rudiment may

occur as a small unilateral spine even in the cases in which the

principal and the persistent terminal have straightened out as a

simple ray, not bent at the base (PI. XX., fig. 7).

F. E. Schulze has found in some numbers peculiar oxy-

hexasters—reduced forms with six or less rays in all—in which

all or some of the rays present are spirally twisted (Chall. Rep.,

PI. LXIV., figs. 10 and 11). A similar oxyhexaster was noticed

by me in Staurocalyplus pleorhaphides also (p. 229, PI. XVI., fig.

8). As regards the present species, certain specimens indeed were

found to possess the twisted oxyhexasters though sparingly, but

in several others I have searched for them in vain. I am there-
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fore disposed to consider them as of inconstant occurrence in the

species. Possibly they are produced only under certain abnormal

conditions.

The discodasters (PL XX.,. fig. 5) are found scattered in

the wall, but in especial abundance in the subdermal space as

was noted by F. E. Schulze. I may here note that contrari-

wise in R. capillaius the same spicule is most numerous in the

subgastral region. What causes such a dissimilar distribution

can certainly not be told. In diameter the spicules in question

vary from 130,« to 175 /j- (on an average 140/^-). They are nearly

as large as, or but slightly larger than, the average oxyhexasters

of the species. The central node exhibits the six hillock-like

prominences more or less distinctly. The principals (secondary)

take up about one-third or less of the entire ray-length ; they

are 5 n or more thick iu the middle. Number of terminals in a

tuft, 5-9
; rarely as few as 3 or even 2. The tuft is gently

expanded distally, the terminals composing it being each slightly

bent outwards or, as is sometimes the case, nearly straight. The

surface of terminals is slightly rough ; under the immersion system

the roughness may be seen to be caused by reverted microtubercles.

The terminal discs are either simply pinhead-like or show seven

or eight marginal teeth, the latter being the case in the larger

discoctasters.

Not infrequently are the discoctasters malformed in that some

terminals remain free without being incorporated into any of the

secondary principals. Noteworthy seem the few instances that

came under my observation, in which the terminals stood out in

eight tufts directly from the tubercled central node, without

coming into fusion in the basal parts.
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The microdiscohexasters (PI. XX., fig. 4) are of the familiar

appearance. Diameter, 22-27 /A F. E. Schulze found these

spicules in especial abundance in the proximity of the dermal

membrane. In the preparations that he sent to me I find them

quite common in the endosome i.s well as in the subgastral region,

once counting as many as a dozen in the same visual field of the

microscope. Far less commonly and even quite sparsely were

they represented in several specimens in which I have specially

looked for them. In these they were to be met with only now

and then, both subdermally and subgastrally.

RHABDOCALYPTUS UNGUICULATUS nov. sp.

PI. XXI.

The species here described as new under the above name is

unquestionably a very near relative of R. mollis F. E. Sch. and

of R. mirabilis. From both these species it can scarcely be said

to differ so far as the categorical forms of the spicular elements

are concerned ; but in the details of characters I find, common

to all the individuals referred to it, certain constant peculiarities

which, I think, may be considered to be of specific value.

I have had at my disposal for examination no less than

eight specimens, all of which I place under the present species.

The known locality is Okinose, both Inside and Outside ; depth,

about 500 m.

Three of the said specimens are small, young individuals,

quite similar in external appearance to the young of R. victor
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(PI. XIX., fig. 17) or of R. capiUalus (PI. XXII., figs. 3-5).

Two of them grow together on a mass of coal-cuider in company

with the hirge and beautiful specimen sliown in PI. XXI., which

will soon be described in detail as the type of the species. A
fifth specimen (S. C. ]\I. No. 473) shows a tubular shape, 58 mm.

high. A sixth (S. C. INI. Xo. 402), 100 mm. high, is much

macerated ; it is attached to a branch of Ceratoisis sp. together

with a small R. victor. Finally two more specimens, which

belonged to a collector, came under my inspection ; they were

both tubular and somewhat fusiform, measuring respectively 115

mm. and 150 mm. in height. These two also grew on a piece of

coal-cinder, erect and side by side. In the gossamer-like covering

and in other points of the macroscopic characterization, they agreed

w^ell with the type-specimen. In no specimen have I seen any

indication of the formation of secondary oscula or daughter persons.

The type-specimen referred to above (PI. XXL, fig. 1 ; S.

C. M. Xo. 501, from Outside Okinose) is an exquisitely preserved

individual of the shape of a thick-walled, somew4iat laterally

compressed, tubular sac, gently swollen out on the sides. It is

attached to the substratum by an irregular basal mass, situated

on one side of the lower end and as usual in the sagittal plane

of the body. Total length, 365 mm. Breadth in the middle (ex-

clusive of the layer of prostals), 140 mm. sagittally and 120 mm.

transversely. Thickness of wall in the same position, 21 mm.; it

is much greater than in specimens of R. mollis of approximately

the same size. The oval osculum at the upper truncated end,

72 mm. by 107 mm. in diameter.

In the peristomal region there exist numerous, fine, needle-

like oxydiactinic prostalia of variable length. They may project
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to the length of 14 mm. or more. They spring out partly isolated

and in irregular distribution but more usually in tufts from

the top of little tubercle-like prominences of the dermal surface.

Within a centimeter's distance from the oscular edge the oxy-

diactinic prostalia become entirely replaced by large oxypentact-

inic ones, which cover the rest of the external surface down

to the basal mass. All the pentactins arise in tufts from the

summit of small tubercle-like or papilla-like prominences, which

are always of small diameter but may sometimes be 2-3 mm.

high. Thej are usually separated from one another by a space

of 5-10 mm. In many cases there are only two or three pent-

actins in a tuft ; in other cases there may be more than ten.

The paratangential heads in a tuft do not all lie in the same

level but usually rise to various heights from the dermal surface,

representing different stages of the protrusion of the shafts from

the latter. Thus, there arises the gossamer-like layer, in places

15 mm. thick, over the sponge exterior. The conditions of the

prostalia are exactly the same as in E. capillatus {cfr. PI. XXTL,

fig. 12, etc).

On the basal mass there bristle out numerous hair-like

prostals. These, on close observation, were found to be simply

the shafts of such prostal pentactins whose distal parts had been

broken off.

The dermal surface is rather uneven. Under the lens it

shows the dermal layer to be irregularly meshed, which is due

to the diactinic dermalia. The comparatively fine hypodermal

fibers exhibit a certain regularity of arrangement in so far as

they appear to radiate from the base of each prostal tufts. In

short, the structure of the ectosomal skeleton is essentially the

same as is known to me from E. mollis and E. capillaius.
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The subdermal sj^ace presents itself as a rather conspicuous

layer in sections of the wall. In places it is as much as 3 mm.

across. It is traversed by the pillars which join the ectosome to

the choanosome and consist mainly of the shafts of prostal and

hypodermal pentactins and of their comitalia. The appearance

of the wall in section partakes much of that which I have figured

from R. capUlalus in PL XXII. , fig. 12.

As to the roundish apertures of the incur rent canals a certain

différence is noticeable with respect to their size and manner of

distribution on the two lateral sides. On the side shown in PL

XXL, fig. 1, some of them measure up to 7 mm. in diameter,

and lie promiscuously with others which are at most about half,

and often much less than half, as wide. On the other side the

apertures are of a more uniform size, mostly measuring 3-5 mm.

in width and situated somewhat more closely together.

The gastral surface is covered over by a continuous gastral

lacework, the regularly quadrate meshes of which are plainly

visible to the naked eye. They are much larger than in R. mollis

or R. capillalus, measuring i-h mm. in length of sides. In the

interspace between the excurrent canalar apertures, the layer is

in tolerably close contact with the choanosome; over the apertures

it frequently heaves up in a vault-like manner. Kemarkable is

the fact that even over the largest apertures there are seen no

hypogastral strands in suj^port of the gastral layer.

The excurrent canalar apertures in most parts of the

gastral cavity are rather closely set, reaching up to 5 or 6 mm.

in diameter. In the bottom of the cavity some of them are as

wide as 8 mm.
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Spiculation.

The following account is based on my observations on the

type specimen, except when other specimens are specially referred

to.

The principal parcnchymcdia are large oxydiactins which may

measure 30 mm. in length and 175 p- in breadth in the middle.

They are generally more or less bent and gradually attenuated

towards both ends, which are rough for a short distance even in

the largest of the spicules. The accessory parenchymalia present

no point that seems to require special mention.

The prostal oxydiacti7is of the marginal zone may attain a

length of 25 mm. and a breadth of 85 /z in the middle. They are

smooth throughout, without any indication of the spiny character

of the distal parts, such as has been observed in H. mirabilis.

The prostal oxypentactins have paratangentials which are

nearly always paratropal and are 8-11 mm. long and about 85/^

broad near the base. The spines on the paratangentials may be

as high as 150 /a Basally on the rays they are rather irregularly

disposed but more distally are arranged in two lateral rows. The

smooth shaft-ray generally measures 15 mm. or over in length.

On the basal mass of the sponge it may be as long as 40 mm.

With respect to the arrangement of the same oxypentactins

as hypocJe7'malia and of the younger spineless hypodermal oxy-

pentactins, what I have said under R. victor may be considered

to apply equally well to the present species.
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No cliactins seem to occur as hypodernialia, unless those tliat

occasionally extend from the choanosome into the ectosome or

unless those which will presently be mentioned as unusually

elongate dermalia be regarded as such.

The dermalia (PI. XXI., fig. 2) are nearly exclusively diactins

and only occasionally stauractins or tauactins. The rays are rough

all over and slightly tapering towards the rounded or obtusely

conical end. The diactins are nearly straight or only perceptibly

arched. In them the center is usually not marked by any

swelling ; only occasionally it is indicated by tw^o opposite lateral

tubercles, never by four such in ci'uciate disposition,—a fact which

suggests the direct derivation of the diactins from stauractins and

not immediately from either pentactins or hexactins. The diactinic

dermalia generally measure 330-420 ,« (about 400 /^ on an average)

in total length and 8-15 !' (about 10 <" on an average) in thickness

near the middle. Rarely there occur, among the dermalia, di-

actins, 800 /^ or nearly 1 mm. long. With such an increase in

length of the dermalia, the roughness of the surface shows a

tendency to become confined to the terminal parts, leaving the

middle parts smooth.

The gastralia (PI. XXL, fig. 3) are rough oxyhexactins of

much greater axial length than the dermalia. They are con-

siderably larger than the same spicules of R. mollis. The radial

axis is 640-850/^ (on an average about 780/^) long. Length of

the free proximal ray, 440-550 (j- ; that of the distal ray, 230-

300 /^ ; that of paratangentials, 275-330 /a Thickness of rays

near base, about 15/^ on the average. The proximal ray, which

is not only the longest but generally also the thickest of all in
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the same spicule, shows no swelling in its course but gradually

tapers like the rest of the rays, whereas in II. mirabilis the

same ray should be thickened in the middle. The microtubercles

on that ray are more numerous and somewhat more strongly

developed than on all the other rays on which tliey appear

rather sparsely.

The oxyltexaslers, which occur abundantly in all parts,

measure 130-100/^ in diameter. Those situated in the periphery

of the wall are mostl}" normal, having usually two and occasionally

three, slender (about 2 /^ thick at base) and obsoletely rough

terminals to a principal, the latter being very short (PI. XXI.,

figs. 4 and 5). It seems that the terminals are very easily broken

off at base, for it is seldom that one meets with an oxyhexaster

of this variety in a perfectly intact state.

In the deeper parts of the wall the oxyhexasters change in

their character, though in general size there exists no appreciable

difference (PL XXL, figs. 6-8). Thus, in the subgastral region

as well as in the endosome they are scarcely ever normal but

are nearly always hemihexactinose and occasionally regularly

hexactinose. Moreover, the terminals are quite smooth throughout

and are considerably stronger than in the peripheral oxyhexasters.

— sometimes fully twice as thick at base as in the latter. The

exceedingly short principals bear at the most two terminals.

The discodasters (PI. XXL, figs. 10 and 11) resemble in

shape and size those of E. mollis or R. mirabilis. They are

found more abundantly in, as well as directly under, the ectosome,

than in the deeper parts. Diameter, 175-190 /-«. The six bosses

on the central node are sometimes distinct and sometimes not.
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The principals are 20-25,« long as measured from the spicular

center,—in any case they are much longer than in E. mirabilis ;

they are of uneven contour and slightly swollen towards the outer

end (about 10/^ tliick). The terminals number 7-12 to each

principal and form a rather broad, lily- like tuft, expanded at the

outer end to a breadth of about 60/a Each single terminal is nearly

smooth, rather strong, thickens slightly near the distal end and

terminates with a small disc of a characteristic shape. This disc

distinctly shows some recurved marginal teeth, which are however

not uniformly developed, but are longest and strongest on that

side of the disc which is turned away from the axis of the

perianth-like tuft of terminals. On the opposite side of the disc,

I.e., the part of the disc circumference nearest the axis, the teeth

are smaller and often obsolete or even totally suppressed (fig. 11).

Thus, the disc approaches or fectually assumes e?i miniature the

shape of the unguiculate terminal plate in an Euplectellid flori-

come. The teeth, when present all around, number six, but there

may be only the three or four on the external side of the disc.

In width the disc may measure about 7/^, of which nearly 4/^

constitute the length of the longest tooth.

31icrodiscohexasters (PL XXL, fig. 9) of 22-30 />« diameter

are sparsely distributed in the dermal membrane. They are of

the usual description.

And now a few words about the hasidictyonal plate (PI.

XXL, fig. 12). This consists as usual of a thin limiting plate,

inside of which are found some small but thick-rayed hexactins

in fusion with it. The uneven and irregularly cril)rate limitino-

plate shows roundish meshes, generally under 35 /-« in width ; its
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beams, 25 /^ or less in tliickness, are sparsely microtubercled and

contain, here and there in the nodes, axial canals in the form of

a plane cross. The basidictyonal hexactins are likewise sparsely

microtubercled. There can be scarcely any doubt that these are

the same as those which F. E. Schulze ('99, p. 63) discovered

forming a rigid framework in the buds of R. mirabilis.

Finally it should be stated that the spicules, as might be

expected, are subject to certain variations according to the age

or the individuality of the sponge. Thus, in a young specimen

not larger than a nut and attached to the same piece of coal-

cinder as the type specimen, I find several of the spicules

considerably smaller than those mentioned above. They measure as

follows : Paratangentials of prostal pentactins not over 5 mm. in

length ; dermalia 275-330 /^ (on an average 320 /^) long and

generally about 7? /^ thick in the middle
;

proximal ray of

gastralia 330-385 /^ long
;
paratangentials of same 187-240/^ long;

diameter of discoctasters 143-155 /^
;
principals of same about 19 /-«

long ; etc. lu a certain specimen I have found the terminals of

oxyhexasteis sparsely microtuljercled at the base, instead of being

entirely smooth.

RHABDOCALYPTUS CAPILLATUS Ij.

Pis. XXir. and XXIII.

lUiabcIocalyplud capiUatus. I. Ijima, '97, p. öl.

Of this species some sixteen specimens of various sizes have

thus far been examined bv me. The known localities are :
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Maye-no-Yoclomi ; Mochiyama ; Inside Okinosé by the Ena-line
;

Outside Okinosé by the Iwado-line ; and Homba ;—all in the

Sagami Sea. Depth, between oOO and 572 m. (274 and 313 fms.).

The samples of the bottom found attached to some of the speci-

mens are tufaceous. In one case six small specimens were found

seated on a dead Ckonelasma calyx from Maye-no-Yodomi. An-

other dead Chonelasma calyx from Mochiyama bore three young

individuals of the species together with two of Staurocalyptus glabcr.

The smallest specimen I have had was globular in shape,

measuring only about 3 ram. in diameter. It already possessed a

small osculum, while from its surface there emanated, almost

radially, a number of fine prostal diactins that stood out isolated.

These were the only prostalia to be seen on it.

The next larger specimen, shown in natural size in PL

XXIL, fig. 3, is bcirrel-like ; it shows in addition to prostal

diactins some small pentactinic prostalia. But these are as yet

quite few in number.

Young specimens (figs. 4 and 5), still larger but under 30

mm. or thereabout in height, may be said to retain the barrel-

like shape, the cross-section of the body being of an approximately

circular outline. Both the diactinic and the pentactinic prostalia

have greatly increased in number. The former are more abun-

dant in the upper parts of the body than in the lower, being

most numerous in the marginal zone around the circular osculum.

The latter are present all over the body, mostly arising in tufts

from slight elevations of the dermal surface. The general appear-

ance of young individuals closely resembles that of R. victor of

about the same size, so that in their cases the microscopic

examination of the spicules is quite indispensable to insure correct

identification.
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After attaining a moderately large size, the body is poncli-

like, tubular or vase-like, and laterally compressed to a greater

or less degree. The wall is moderately thick. The deep gastral

cavity extends close to the basal attachment. PI. XXII., figs.

1 and 2, and text-figure 11 will serve to give a fair idea of the

external appearance of what I consider to be quite or nearly

mature specimens.

FW. 1 shows a specimen—from Inside Okinose by the Ena-

line—of a strongly laterally compressed pouch-like shape. Height,

97 mm. Breadth sagitally, 40 mm. at the attachment base and

77 mm. in the broadest part. Tlie osculum is slit-like and com-

paratively small, occupying a position at one end of the upper

body-edge, the other end of whicli forms a part of a rounded

outbulo-ing of the wall. This outbulging shows a small perforation

at the top besides a thinning-out of the wall at two places. It

contained in the internal cavity a cluster of Cephalopod eggs in

which the embryonal development was still in an early stage and

which therefore could not have been there long enough to justify

the assumption that their presence had acted as the cause of the

outbulging.

The specimen shown in fig. 2 is from Outside Okinose. It

is one of the largest I have seen, measuring 210 mm. in height.

The lower half of the body is distinctly compressed laterally, the

breadth measuring 90 mm. sagittally and 50 mm. transversely.

The upper parts are swollen, the osculum being roundish with a

diameter of about 45 mm. Thickness of the wall in the middle

of the body, about 14 mm. (exclusive of the gossamer-like layer

of prostals). The basal attachment is at one corner of the lower

end. In the angular corner opposite to this opens a small secondary

osculum of an irregularly oblong shape. On one side of the speci-
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men there is a large cicatrice- like patch where the wall is very thin,

probably the result of the healing of an injury received there.

The annexed text- figure 11 represents

another large specimen which belonged to

Mr. Alan Owston (O. C. No. 102). The

shape is that of a spindle-like vase, stand-

ing erect and but little compressed laterally.

Height, 210 mm. Breadth, 72-79 mm. in

the middle. Thickness of wall in the

broadest part, 7-16 mm. The irregularly

shaped osculum at the narrowed upper end

is 3»5 mm. long and about 20 mm. broad.

The body likewise narrows below but some-

what expands again at the very base.

In all the larger sj)ecimens, the dis-

tribution of diactinic prostalia is confined

to the oscular edge and to a narrow zone

along it. I presume that in this species,

as in R. victo7' and Staurocalyptus glaher,

the early formed diactinic prostalia of the young are cast off and

thus become lost during growth, though new spicules of the same

kind continue to be produced in the growing parts, /. e., in the

oscular marghi. Here the spicules spring out either singly or in

small tufts. In the latter case they generali}^ arise from the apex

of small dermal elevations, the same as those which, lower down

in the body, bear the tufts of pentactinic prostalia. The mar-

ginalia project generally straight upwards to a length of 7-12 mm.

and taken together may form a bristly wall around the oscular

opening. The secondarily formed osculum is provided with none

or at most wâth only a few of such marginalia.

Texl-fig. 11.

—

Rhabdocalyp-

tus capillahis. J natural

size.
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AU the rest of the external siirftice is thickly covered with

large or moderately large pentactinic prostalia, forming a persistent

gossamer-like layer much as we have seen in R. unguiculatus.

The layer, which may be 9 mm. thick, is sufficiently resistent to

allow handling the specimens without touching the dermal surface.

The pentactins arise invariably in tufts, often ten or even more

in number to each, situated at intervals of 4-10 mm. from one

another. The ectosome projects at the tuft-basis in the form of

a narrow papilla-like prominence which may be 2 mm. high (PI.

XXII., fig. 12) ; and this prominence always occupies a position

central to each irregularly radiating group of hypodermal fibers

(= paratangentials of hypodermal pentactins ; same plate, fig. 16).

In the prostal tufts the different paratangential heads usually lie

at various distances from the dermal surface, according to the

order in which their successive protrusions took place.

In certain specimens I find in some places a film-like sub-

stance stretching in streaks and patches between the prostalia. The

presence of nuclei in it can not be demonstrated and tliere can

be little dou])t that it represents something—probably mucous

—

foreign to the sponge.

The dermal surface is rather uneven. As in all species with

diactinic dermalia, the dermal meshes are observed under the lens

to be irregularly shaped,—not quadrate. The layer is supported

by the intersecting hypodermal fibers already referred to (fig.

16).

There is a comparatively wide subdermal space, traversed by

the shafts of hypodermalia and prostalia and also by the distal

ends of certain parenchymalia. On sections of the dried body-

wall it plainly presents itself to the unaided eye as a layer which

may be 1-2 mm. wide.
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The roundish entrances into the incnrrent canals are on the

wliole rather wide. In large specimens they may attain 4 or 5

mm. in diameter, those of nearly similar sizes being separated

from one another by an interspace measuring in width nearly as

much as their own diameter.

The entire inner surface of the wall is covered by a gastral

lacework with regularly quadrate meshes of 180-240 /^- (on the

average 175 /-«) on a side. When viewed in an oblique direction

under the hand-lens, the gastral layer presents a velvety appearance

on account of the projecting proximal rays of the hexactinic

gastralia. Directly beneath it are distinctly observable hypogastral

strands of varying strength. They run in various directions and

by intersecting form wide and irregularly shaped meshes. As

usual they are frequently seen to stretch right across the excurrent

canalar apertui'es. The stronger strands may push out the gastral

surface in a ridge-like line.

A somewhat different state of the gastral surfece obtains

in very small young specimens. Until these have grown to

a certain size, the gastralia are not present in numbers suffi-

cient to form a continuous layer. Hence, there occur between

them gaps by which the excurrent canals open directly and

freely into the gastral cavity. The little specimen of PI.

XXII., fig. o, still exhibits this condition of the gastral sur-

face ; whereas, that of fig. 4 is already in possession of a con-

tinuous gastral layer covering the apertures of all the excurrent

canals.

These, in large specimens, are smaller than the average

incur rent apertures on the external side, generally measuring 2-3

mm. in diameter. They are closely packed together.

The main canals, both incurrent and excurrent, are pit-like
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and deep. On sections of tlie wall it is easy to make out that

those of the two systems alternate (fig, 12).

Spiculation.

The principal 'pnrenchymalia are slender bow-like oxydiactins,

reaching up to 24 mm. length and 132/^ in thickness at the

middle. The gradually tapering rays are subtermina.lly more or

less rough. Of the more slender parenchymalia I see no points

worth special mention.

The hypodermalia consist of large or moderately large oxy-

pentactins with paratropal paratangentials which may reach 12

mm. in length and about do /^ in thickness at base. The shaft,

up to 15 mm. in length, is always the longest of all the rays ; it is

smooth except at the end which is somewhat rougli. The paratan-

gentials are likewise smooth in the incompletely developed state

of the spicule, but finally acquire the spiny armature characteristic

of all Pvhahdocalyptus species. The stout conical spines occur here

in a rather irregular distribution—at any rate, not strictly in two

lateral rows—at intervals varying from 70 n to 200 //. Those

situated on the basal parts of the rays may be 80/^ long, springing

at first vertically and then becoming more or less bent in an in-

definite direction. Towards the end of the rays they become

shorter and more slender, being pointed obliquely away from the

spicular center. Exactly as I have enunciated under R. victor

(p. 243), the hypodermalia occur in close groups of two or more

—frequently as many as eight or nine,—the paratangential heads

in each group forming hypodermally an irregularly radiate system
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of fibers (PL XXII., fig, 16). In each such system, the most

superficially situated head or heads, generally 1-3 in number and

belonging to the oldest hypodermalia in the group, consist of rays

which exhibit the spines ; all the more deeply lying and succes-

sively younger heads are made up of smooth rays. From the

center of the radiate hypodermal system arise the prostalia in a

tuft, the base of which is enveloped in the papilla-like prominence

of the dermal surface. A number of comitalia accompanying the

shafts and those of certain more or less radially dis[)osed parenchy-

malia extend their distal ends into this papilla-like base of the

prostalia. The prostal pentactins, being nothing else than old

hypodermal pentactins protruded through the dermal layer, need

not be specially described.

Diactins do not seem to associate with the hypodermal

paratangentials in forming the support to the dermal layer.

It may be worth mentioning here that in the smallest specimen

I have had—measuring only 3 mm. across the body—the small

hypodermal pentactins were all found to have regularly cruciate

paratangentials. This may be explained by the f^ict that they

were situated isolatedly and hence there were wanting in their close

proximity shafts of older pentactins, the presence of which shafts

should cause the paratropism of the younger pentactin-heads.

None of the hypodermalia in this little specimen were protruded

as prostalia, nor were any of them as yet in possession of the

spines.

The Jiypogaslnd strands consist of diactins, essentially the

same as those which make up the parenchymal bundles.

The dermalia (PI, XXII., fig. 6) are (juite predominantly
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(liactiiis ; rough throughout, straight or slightly arched and some

with the central annular swelling or knobs. Total length, 286-

462/^ (on an average 380/^); thickness near the middle, 72-lle

/A Rarely the dermalia are stauractins or tauactins ; even pent-

actins and hexactins were met with amongst them during my

studies, though in quite a limited number of instances.

I regard it important to mention that up to certain early

stages in the post-larval growth of the sponge, the dermalia may

be predominantly stauractins, not diactins as in all the larger

individuals. Thus, in the little sj^ecimen of PI. XXII., fig. 3,

as also in the still smaller one of only 3 mm. diameter, I find

stauractins more numerously represented among the dermalia than

diactins ; whereas, in the specimen of fig. 4, same plate, the two

forms of dermalia occur already in the inverse proportion. This

change in the predominant form of dermalia during the ontogeny

might well be regarded as the repetition of that which had taken

place during the phylogeny of the species.

The ffastralia (PL XXII., fig. 13) are almost all liexactins

with rough, tci})ering and pointed rays. Exceptionally forms witli

a less number of rays and even diactins may occur as the gastralia.

The hexactins have distal and paratangential rays 120-220// in

length and 12-1 3 2 ,« in thickness at base ; the free proximal ray

may be twice as long as any other ray in the same spicule and

the microtubercles on it may be slightly more strongly developed

than tliose on the others. However, there not infrequently occur

such hexactins as have the proximal ray in no way specially

distinguished from the others. With their paratangentials the

hexactins form a continuous and regularly (|uadrate-meshed lace-

work. The sides of the meshes, 132-242 /^ long, are composed
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usually of two rays, but occasionally of three, belonging to as

many ditlerent spicules and running side by side.

No special canalaria are found.

The oxyheT:asters occur in abundance in all parts of the

sponge-wall. In a few instances I have seen them even outside

of the dermal layer, and frequently they are borne, together with '

some discoctasters, on the free proximal rays of gastralia. They

are mostly normally developed, the terminals being in general

slender, minutely rough and nearly straight or slightly wavy.

Diameter, 106-136«. The oxyhexasters in the periphery of the

wall are somewhat differently characterized from those in the

deep parts. The former (PL XXIL, figs. 7 and 8; also PL

XXIIL, fig. 19) are on the Avhole slightly larger ; their princii)als

are of a perceptible length ; and there occur usually 3, sometimes

4, terminals to a principal. In the latter (figs. 14 and 15) the

principals have almost disappeared ; the terminals are somewhat

stronger but less in number, there being generally 2 or rarely 3

of them to a principal. Occasionally the deeply situated oxy-

hexasters are hemihexactiuose and only rarely hexactinose ;
more-

over, their terminals may sometimes be provided at base with

some distinctly barb-like microtubercles,—all of which seems never

to be the case with the peripheral oxyhexasters. In a certain

specimen I have found the terminals in some of the subgastral

oxyhexasters supplied with basal barbs about as prominently

developed as in R. mollis, but in any case this seems to be a

character varying much according to individuals as well as within

the same individual.

In the smallest specimen I have had (3 nnn. in size), oxy-

hexasters were already numerously present, but all these agreed in
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appearance with those occurring in the peripheral parts of the

larger specimens, though the terminals numbered usually two to

each principal.

The discoctasters (PL XXII., figs. 9 and 10) are met with

in fair abundance in all parts of the wall, though much less

numerously than the oxyhexasters. They occur most abundantly

in the endosome, in which they may nearly equal the number of

the meshes in the gastral lacework ; on tlie other hand, they are

found but rarely, if at all, in the ectosome. Of all the Acan-

thascinie known to me from the Sagami Sea, this species has the

smallest discoctasters. Diameter, 7(3-110/^ (on an average 91/^).

Thus, they are in general smaller than the oxyhexasters. The

central node exhibits the six hump-like tubercles more or less

prominently developed. The principal is about one-fourth, or

more commonly somewhat less than one- fourth, of the length of

the entire ray ; it is longitudinally ribbed and uneven in contour,

being thicker in some parts than in others. The slender terminals

number 6-12 to each tuft; they are arranged not in a circle but

in a- solid bundle. The tuft widely expands distally since the

tei-minals are bent outwards. A tuft measuring 7^ ,« across at base

may be oO // wide at tlie outer end. The terminal discs are

minute and })inhead-like. Sometimes they may show 7 or 8

recurved marginal teeth when examined under a very high power

of the microscope.

Now" and then there occur discoctasters in which some primary

terminals stand out free from the central node, without combining

with any of the eight secondary })rincipals.

Both in size and shape the discoctasters of the species seem

to most closely resemble the same of B. iener F. E. Sch. Their
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appearance is so vorv characteristic that they constitute a highly

important clifferentinl point in the identification of the present

species.

The microdlscohexasters (PL XX IT., fig. 11) are sparsely

present. I have met witli them mostly in preparations of the

ectosome, but they are not altogether wanting in those of the

endosome. Diameter 20-25 /A The figure I have given will

suffice to give a good idea of their appearance.

In the smallest specimen frequently referred to, I have failed

to discover a single microdiscohexaster, although the entire body

was made into preparations and subjected to examination.

The basidictyonal plate was found to be represented for the

most part by the usual thin and small meshed limiting layer (PI.

XXII., fig. 17). Here and there in the sparsely microtubercled

beams are seen spicular axial canals in the form of plane crosses.

At certain places in the layer the beams are developed, though

irregularly, in all the three dimensions ; thus, bringing about in

the parts a dictyonal framework of some massiveness. Probably

hexactins, and possibly pentactins also, participate in the forma-

tion of such parts. I have omitted to determine the disposition

of the axial canals contained in those parts.

Soft Parts.

Unsatisfactory as is my knowledge concerning tlie histology

of the species, I may put down some points from notes taken

long ago. I beg to mention here that Plate XXIIL, illustrative
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of the soft parts, had been prejiared and printed before I found

betler matcrinl for the study in Euplectella rnarshalli (Contrib. I).

An idea of the arrangement of the soft parts may be obtained

from PL XXIII., figs. 22-24, comments upon which I consider

unnecessary beyond the explanations attached to them.

The chambers measure 88,"- in average diameter. In fjivorably

situated parts of their small-meshed reticular wall, I have seen,

though faintly, choanocyte-nuclei, generally one to each of the

nodes, as shown in fig. 20.

The three round or oval bodies in the lower part of the

figure just referred to are without dou1)t archreocytes, though at

the time of drawing them I was under the impression that they

were merely nuclei of a special sort. Small groups of the same

cells are also seen on the charaber-w\all in fig. 19. Occasionally

they were observed formiug compact masses of a quite large but

varying size.

The trabecular cobweb is very extensively developed. Nuclei,

2-2': /' ill diameter ; usually with several nucleoli-like granules

within. The trabecuhe, generally very thin and filament-like, are

frequently expanded into films (fig. 19), especially on the dermal

and gastral limiting surfaces (fig. IS). The film-like parts may

appear as if containing irregularly branched and often ill-defined

fibers or streaks of condensed protoplasm ; this is evidently due

simply to irregularities in the thickness, or on the surfece, of

the film as enunciated on pp. 220-201.

The trabecuUie of the gastral surface are pushed out, so to say,

by each and every proximal ray of gastralia, so as to form a little

cone around the latter (fig. 24). The cone may well be compared

to a tent, but it must not be accepted that it invariably exhibits

externally a membranous limiting surface. More frequently it is
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made up of a cobweb of filamentous trabeeula' iiiteriiallv as well

as ill tlie most superficial situation, similar to the trabecular cones

on the dermal surface of Euplectella marshalU (Contrib. I., p.

123). Sometimes the trabecular substance may extend as a thin

film vertically between adjacent proxini;il rays of gastralia in a

sail-like manner ; at other times I have seen it in the form of

thin isolated threads running straight from one cone to another

or directly between the terminal parts of the rays, each of which

basally supported a cone. Such being the real circumstances, the

term gastral membrane, unless used with certain explicit reserva-

tions, would be apt to lead one into misconceptions.

Thesocytes occur in aVuindance. I have seen them mostly

in the dermal layer and on trabecuhie of the subdermal s})ace.

Numbers of them may l)e recognized in figs. 18 and 19 as spherical

or ovoid and often conglomerate-like ])odies which are stained as

well as trabecular nuclei but are much larger. Several are shown

much more highly magnified in fig. 21. The cells are of various

sizes, from 4// up to 15/^ in diameter. The small nucleus is

generally seen pressed against the cell-surface, where there probaldy

always exists a delicate envelof)ing membrane. In the smaller of

the cells the contents may sometimes appear to be simply finely

granular or homogeneous ; otherwise they are seen to contain, or

rather to consist of, one or more fat-like spheres of the same

microchemical character as the thesocytal contents of other Hex-

actinellids. Of the larger thesocytes the majority are represented

by compact conglomerate-like groups of the same spheres, showing

the appressed nucleus at some part of the periphery. The not

very numerous spheres in one such cell are comparatively large

and may give it a rosette-like appearance. Thesocytes of the

above description I consider to be such as have attained full
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(lovclopnioiit. Ceitciiii other thesocyte^ of tlie larger size sliow

irregulurly and ratiier coarsely granular contents, the granulation

often heilig considerably i-arified or even entirely ohliterated in

the peripheral parts. At times the cell-outline is irregular, ap-

parently as the result of shrinkage. Such thesocytes may be

regarded as those in which the contents are undergoing, or have

undergone, disintegration preparatory to Ijecoming consumed.

In the present species I have observed a, number of oxy-

hexasters which apparently were not yet fully developed, or had

l)ut recently attained full size ; at all events they seemed to preserve

undisturbed their original relation with the surrounding soft tissues.

Reference has already l)een made in Contribution I., p. 109, to

the developing oxyhexaster and the scleroblasts. In this connection

I can add nothing of much importance to what I then said ; but

attention may be called to the three oxyhexasters included in fig.

19. The smallest depicted is about the smallest and youngest I

have met with ; the fact that the terminals appear to be stained

throughout their length indicates the presence of a protoplasmic

envelope. The two others may be considered to be of nearly or

quite mature development. In all the three oxyhexasters the

central parts are enveloped in a nucleated j^rotoplasmic mass

running out in the periphery into filamentous trabecuhc. The

mass itself may indistinctly show a cobweb-like structure and I

am inclined to regard it as for the most part nothing else than the

trabecular sul)stance. Accordingly, some of the nuclei contained

in the mass are probably simply trabecular nuclei, and the rest,

scleroblast-nuclei wliich should l)e present. It is difficult to dis-

criminate between the two sorts of nuclei ; however, I believe that

at least those Iving immediately around the central node of the
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spicules may safely be taken for the scleroblast-iinclei. The

nuclei in (|uestion occur in this position constantly in all such

spicules as are apparently still growing and also for some time

after these have attained full dimensions. As viewed in an

equatorial optical section of the sjiicule the said nuclei are seen

to be four in number, one situated in each of the four angles

formed by the short principals. In certain cases these particuhir

nuclei were found to l)e somewhat larger than others lying close

beside them. For the present I can defmitely say nothing

more aljout the matter.

DIAGNOSES OF THE SPECIES TREATED OF IN THIS

CONTRIBUTION.

Genus LANUGINELLA O. ScHM.

L, jmi>n O. SCHM.—Small, spheiical or ovoid, lirndy at-

tached at base ; with a small, smooth-edged osculum leading into

a nearly tubular gastral cavity. External surface smooth or

covered with a veil formed of small j^i'ostal pentactins. Aper-

tures of excurrent canals not covered by gastral layer. Dermalia,

rough stauractins. Gastralia, regular oxyhexactins. Hexasters

consist of discohexaster and stroljiloplumicome. Discohexaster,

varying in size but under iUO /'• dia.; spherical ; each short
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principal generally with 2-4, rougli, moderately strong terniinal^^;

marginal prongs of terminal dise, clistinetly developed. k5trobilo-

plumieome, 34-7(3 P- in dia.

Genus SCYPHIDIUM F. E. Sch.

(Diagnosis on p. 2(1).

.S. lonfßis/tiie(f (I.j.).- -Saccular, moderately thick-walled, some-

what like a pear in shape but smaller, wdtli an osculum at the

upper rounded end ; firmly attached l)y the contracted base.

External surface with low conuli, fi'om which there arise long

and rather strong, diactinic prostalia. In association with these

may occur a few small and inconspicuous pentactinic prostalia,

with paratangentials which are smooth or shagreen-like and

either regularly cruciate or paratropal. Dermalia, predominantly

stauractius Avith s])inose rays. Gastralia, similarly rayed hex-

actins of a larger size. Oxyhexaster, 88-104 f- dia., fretpiently

hemihexactinose and hexactinose in the deeper part of the cho-

aiiosome. Discohexaster, 90-130 /' dia., with slender terminals.

Microdiscohexaster of the typical shape, 23-25 /^ dia.

,V. n(imit/<i (Ij.)— Saccular, laterally compressed, moderately

thick-walled, with one or more secondarily formed oscula (or

buds) besides the main osculum, [irmly attached by rather broad

base. Short, line prostal needles present in insignilicaiit numbers

near the oscular margin ; for the rest, the surface is tolerably

smooth. Dermalia, stauractius and pentactins with spinose and

rather strong rays. Gastralia, similar hexactins aiul pentactins.

Oxyhexaster, 53-7(3 /'- dia.; only occasionally hemihexactinose.
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Discoliexaster, up to 100 n in dia.; leading down gradationally

to niicrodiscoliexasters of oO i'- dia., which are of niucli the «ame

appearance as the larger di«coliexaster ; terminals slender, with

disc composed of distinct prongs.

Genus VITROLLULA I J.

(See p. 37).

V. fci'filis 1j,— Hniall, spindle-like or pouch-like ; may he

laterally com])ressed ; [irmly attached at base ; with small, simple-

edged osculum at the upper end, leading into deep gastral cavity.

External surface smooth ; internal surface without a gastral

layer over the apertures of excurrent canals. Parenchymalia consist

of slender diactins and of moderately large hexactins, the latter

being not uncommon. Uermalia, rough stauractins ; supported

by pentactinic hypodermalia. Gastralia, hexactins and pentactins;

s[)arsely present. Hexasters of two kinds : (Jxyhexaster, 114-

140// in dianjeter ; each yhoil })rincipal with rather numerous,

slender, rough terminals ; never hexactinose or hemihexactinose.

]Microdiscohexaster, l^ß-oO ii. in diameter, spherical; each principal

having numerous line terminals.

Genus CRATEROMORPHA J. E. G KAY.

(Diagnosis on p. 55).

(\ ini'urri ,]. E. Gray.—Sponge-body smooth on the out-

side, the entire sponge l)eiug ex(]uisitely wine-glass- or tulip-like,

Parenchymalia mainly diactins, with isolated oxyhexactins. Amonu

the [)entactinic hypodermalia, diacttins may occasionally occur,
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Deniialia, rough ])eiitactiiis ; sometimes stauractins. ^Nlicrodisco-

liexaster, S2)lierical ; under 50 /^ dia.

C. mcf/ri'f tidn'i'osci I.j.
—Sponge-body with a number of

variously sized, irregularly rounded, tubercle-like prominences

on the outside. Spiculation as in the typical C. iiieyeri.

Uiactins may have a large part in the formation of hy[)odermal

l)eams.

C. tmifi'ri i'K(fos(( Ij,—8ponge-body with (piite uneven sur-

face, due to numerous wriidde-like ridges and irregular ])romi-

nences on the outside. Hpiculation as in 0. iiieycri iabcrusa, but

the parencliymalia lacking in hexactinic elements.

C jtacJii/arfiita Ij.—Sponge-body shaped somewhat as in

C. meyeri niyom ; of rather compact texture ; with small and

scanty incurrent canals. Parencliymalia exclusively diactins, of

which the principalia are comparatively large and strong. Hy-

})odermal oxypentactins with strikingly strong lays, which may

be h mm. thick at base with a length of 2 i mm. Dermalia,

rough [)entactins. Hexasters as in C. riieyeri.

C. ((prruijatn Ij.—Sponge-body of corrugated apjK'arance,

thie to })it-like or irregular groove-like depressions of the ex-

ternal surface. Many of the pit-like depressions lead into a

system of anastomosing intercanals : some of these, extending (piite

through the sponge at the junction of l)ody with stalk, may give

to the latter the appearance of being Ijranched at its upper end.

Parenchymalia of diactins only, most of which are tliin and

small. llyjHjdermalia, pentactins with occasional diactins. Der-
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malia, rough stauraetins and pentactins, tlio former pvo(l(^ininnt-

iiig. HoxHRtoTS, ossoutially as in 0. 7nßyeri.

Goniis HYALASCUS T.r.

(Diagiidsi^ nil p. S7).

//. s'lf/fnufritsis T.r.—Bodv eoiiipnrativcly lirLii-wallcd, out-

bulged in the middle, with flaring oscular rim. lueurrent and

excurrent canalai- ajjertures under 2 mm. diameter. (lastral

cavity lined with continuous gastral layer. Discohexaster in one

S2:)herical form of 80-90/' diameter; each principal hearing usu-

ally 3 slender terndnals.

//. similis Tj.—Quite like the foregoing species; hut the

discohexaster proper to that species is here exceedingly rare,

while the commonest discohexaster is a smaller and not spherical

form of 40-r)0 //. diameter in which 12 or more delicate terminals

to each ])rinci]ial form a se])arate, expanding and peiäanth-

like tuft.

//. (fif/ffiifrns T.r.—Thick-walled ; with wide canals and

canalar apertures, giving a cavernous appearance to the wall.

The incurrent canals form an extensively intercommunicating

system. Clastral surface, as also the wall of the larger excurrent

canals, is lined l)y an irregularly meshed endosomal lattice, with

no continuous covering layer of gastralia over the meshes. T^isco-

hexaster in one spherical form of 30-38 /'- diameter, with 10 or

less termin-.ds to each principal.
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Genus AULOSACCUS T.r.

(Diagnosis on p. 107).

A. srimhjrf Tj,—Tliick-wallcd, vase-like; witliOLit eonuli or

prostiil needles on the outside. Gastral surface covered with a

sieve-like endosonial lattice, in which the gastralia do not form

a continuous layer over the meshes. Dermalia, rough pentactins

or predominantly pentactins. jMacrodiscohexaster, very large

measuring nearly 1 mm. in diameter ; sun-like, the six ])rincipals

heing fused into a spherical mass 40-49 /'- in diameter. Micro-

discohexaster, 26-38 /' in diameter.

A. mifsu7,'ifHi I.t.—Moderately thick-walled, tulndar ; ex-

ternal surface with cones, from the apex of which project needle-like

prostalia either singly or in a small tuft. Gastral surface lined by

a continuous gastral layer. Dermalia, predominantly stauractins,

the entire surface of which is covered with rather strong prickles.

Macrodiscohexaster, 80-120 // in diameter ; the short knol)-like

]irincipals being separate. Microdiscohexaster, 20-2o /^ in diameter.

Genus ACANTHASCUS F. E. ScTT.

(l)iagnasis on p. l'i]9}.

ul. i'dcfus Y. E. i^ciT.—Cup-like, vase-like or funnel-shaped;

sometimes bearing a secondai'v person or persons. Dermalia,

predominantly stauractins, occasionally pentactins, Gastralia,

mostly pentactins and sometimes stauractins ; not forming a

continuous lattice-work. Oxyhexaster, 90-152 !>- dia.; often

hemihexactinose and not seldom hexactinose. Peripheral disc-
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octaster, 106-137 !'- dia.; more deeply situated discoctaster, gen-

erally 200-2G0 r- dia.; secondary principal in length shorter than,

or about equal to, the terminals. Microdiscohexaster, 15-23 /nlia.

A, alatn Ij.—Ovoid in shape ; thick-walled. (Prostal di-

actins present ?). l!)ermalia, almost exclusively pentaetins. Gas-

tralia, hexactins ; not forming a continuous lacework over

excurrent canalar apertures. Oxyhexaster, 144-190 /^ dia.;

generally normal, with 2-4 terminals to each principal
; seldom

hemihexactinose. Discoctaster, 136-220 ," dia.; secondary principal

about equal to, or longer than, the terminals. INIicrodiscohexaster,

30-35 fjt dia.

Genus STAUROCALYPTUS T.T.

(Diagnosis on p. ICi'I;.

S. rœpct'i (F. E. 8ch.).— Cup-like, with short stalk -like

base. With peculiar pit-like subdermal cavities whence arise

nan-ow incurrent canals. Excurrent canalar apertures, relatively

very wide (up to 8 mm. dia.) ; all freely ojien. All sj^icules

with remarkably slender rays. Pentactinic hypodermalia, small
;

with paratangentials under 2 mm. in length. Principal parenchy-

malia under 35 !' in thickness. Dermalia, slightly rough pent-

aetins ; not infrequently stauractins. Gastralia, similar hexactins.

Oxyhexaster, 88-130 // dia.; some hexactinose. Discoctaster,

128-180 // dia. Microdiscohexaster, 22-24 /^ or more in dia.

S. fJotrlhtf/i (L. ]\[, Lambe).—Broadly sacciform, somewhat

outbulged on one side and narrowed at base. Canalar apertures
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snmll ; those on the gastr;il Rurface freely open. Both diaetinic

and pentactinic prostalia present over the entire 1>o(ly
;
the latter

are small with granular- siirfaeed paratangentials a1)out 2. '2 mm. long.

Principal parench3mialia, fine (less tlian 41 !> in hreadth). Der-

malia, rough pentactins; exceptionally diaetins. Gastralia, similar

hnt smaller hexactins, with rays of 80-100 !> length. Oxyhexaster,

100-120 !>- dia.; both hemihexactinose and hexactinose forms

numerous. Discoctaster, 228-820 !' dia. ^Nlicrodiscohexaster,

20 // (lia.

,S*. lulntlosHs T.T.—Similar to ,S'. (loivViiu/i in general char-

acters and in spienlaiion. ]]ody, tubular. Gastral surface with

freely open canalar apertures ; hairy on aeeonnt of the project-

ing ends of fine parenehymalia. Paratangentials of pentaetinie

prostalia, generally under 2 nun. in length ; rarely 4 mm.;

acquiring a rough surface due to nearly vertical, fine and sharply

pointed microspines. Principal parenehymalia may l)e 12 mm.

long and 130// l)road. Dermalia, rough pentactins but frequently

stauractins and rarely hexactins. Gastralia, similar hexactins, with

rays 130-200 /< in length. Oxyhexaster, 7')-115 !' dia.; very

rarely hexactinose. Discoctastei-, 130-213 !> dia. IMicrodiscohex-

aster, 19 ;'- dia.

,V. ((jpitis Tj.—Similar to S. (Joinliiu/i in general characters

and ill spiculation. Body, tuludar or vase-like, ('analar apertures

on the gastral surface, some freely oi)en while others are covered

with a small-meshed endosomal lattice, developed in irregular

patches and in which the gastralia do not form a continuous

lacework. Pentactinic prostalia, large ; with smooth or granular

paratangentials o-12 mm. in length. Principal parenehymalia,
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long and thick (.some over 2-3 mm. long and over oOO u. thick).

Dermalia, rough pentactins; rarely stauractins. Gastralia, similar

liexactins with i-avs 140-1 7'3 nnn. long or even longer. Oxv-

hexaster, 11'')-1C)() ;/. dia.; hexactinose forms (juite numerous.

Discoctaster, 120-10!) /' dia. ^Microdiscohexaster, 19-20 /^ dia.

*S'. ritt((c(nit/tt(s 1j.—Similar to S. doivUngi in general char-

acters and in spiculation. Body, vase-like (?). Gastral surface,

entirely covered witli a small-meshed endosomal lattice in which

the gastralia do not form a continuous lacework, but which

extends over all the excurrent canalar apertures. This surface

is beset with rather coarse projecting needles which render it

conspicuously spiny. Diactinic prostalia not found on the lateral

surface. Pentactinic prostalia with smooth or granular para-

tangentials reaching up to 4 mm. or more in length. Principal

parenchymalia may be 250 /^ thick. Dermalia, rough peutactins
;

rarely stanractins and diactins. Gastralia, similar hexactins with

rays 95-loO/'- or more in length. Oxyhexaster, 100-132/'- or

more in dia. ; hexactinose forms not found (entirely wanting ?).

Discoctaster, about loO !' up to nearly 300 /^ in dia. Microdisco-

hexaster, not found (wanting?; if present, 19 /< dia.).

-S. itiict'orhcfHs Jj.—Tubular, laterally compressed. Giuals

very narrow. With inconspicuous veil, formed of pentactins in

which the paratangentials are regularly cruciate and measure not

more than 11 ra.m. in length. Dermalia generally stanractins,

exceptionally pentactins ; rays beset with rather strongly developed

microtubercles. Gastralia, similar hexactins. Oxyhexasters in

the subdermal region, 68-100/'- dia.; those in deeper parts, 106-

136 [X dia., with stronger ]'ays ; occasionally hemihexactinose
;
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lit'xactiiiüHu luriiiH iiut fouiul. Discoctaster, 114-128/-«; found in

subgastral region only. Microcliöcoliexaster, 2o-26 !' dia. ; rare.

;V. ffluber Ij.—Saccular or vase-like ; tliiek-walled ; some-

what laterally compressed after attaining a certain size. Small

young specimens with tine long prostal needles which seem how-

ever to Ijccome lost with growth. Pentactinic prostalia, never

present ; so that old specimens have a quite smooth external

surface. The extensive subdermal space and large canals give a

cavernous appearance to the delicatel}^ textured wall. Dermalia,

nearly all stauractins with microtubercles most strongly developed

on the outer side of the rays. Gastralia, moderately large

oxyhexactins, generally with the free proximal ray longer and

more rough than the others. Oxyhexasters, 08-114/-« in diameter
;

all normally developed, having 2-4 terminals to a princi])al.

Discoctasters may be of an unusually large size ; 240-060 !> in

diameter. Micrcxliscohexasters, 1Ö-22
i>-
diameter ; not unconnnon,

but sometimes extremely rare.

S. hrtei'futt lints fj.—Laterally compressed, pouch-like, with

narrow canals. No prostalia of any kind. Dermalia, predomi-

nantly stauractins, occasionally pentactins and tauactins, rarely

diactins ; with slightly rough rays. Gastralia, similarly rayed but

smaller pentactins and stauractins ; not forming a continuous

lacework. ( )xyliexasters, always normally develo})ed ; 100-114/^

in diameter. Discoctasters, 1 1 ( )-2( )0 /'• in diameter. Microdisco-

hexasters, lO-lO/-« in diameter ; common in certain parts.

S. ithofhdindes Jj.—Thick-wjdled, pear-shaped, attachetl by

the narrower end. With .strong ])rostal needles and a gossamer-
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like layer of jn'ostal pentactins, sj)ringing out from the small

conuli of the surface. Dermalia, nearly all rough diactius. Gas-

tralia, similar diactius. Oxyhexasters mostly normal or hemihex-

actiuose ; rarely hexactinose ; with rather strong, rough terminals
;

114 /^ in average diameter. Discoctasters, small ;
100-200 !' in

diameter. JMicrodiscohexasters, 20 /^ in average diameter ; sparsely

present.

Genus RHABDOCALYPTUS F. E. ScH.
%

(Diagnosis on p. 2o6).

B» victor Ij.— \^ase-like ; somewhat laterally compressed,

especially at base. Veil and fine prostat needles present in the

young stage but later are generally cast off. Dermalia, nearly

all rough stauractins. Gastralia, similarly rayed hexactins of a

nearly regular shape. Oxyhexasters, with rough terminals ;
180-

280 /^- in dia. ; hemihexactinose form, numerous ; hexactinose

form, not uncommon. Discoctasters, 180-240 /'• in dia. ;
terminals

nearly straight. jNIicrodiscohexaster of the usual size and shape

in sparse distribution.

/»*. impllis F. E, ScH.—Vase-like or sac-like, laterally com-

pressed ; with a strong tendency to form tuljular daughter per-

sons along one of the sagittal body-edges. Veil generally cast

oft'. Dermalia, nearly all rough diactius. Gastralia, similarly

rayed hexactins of nearly regular shape. Oxyhexasters with ter-

minals more or less distinctly barbed at base ; hemihexactinose

and hexactinose forms, common ; 102-160 i'- in dia. Discoctasters,

130-176 !' in dia. ; terminals nearly straight or slightly bent
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oiitwarcl«. ]\Iicro(li8C()li(jxaHtery, present in variable niiiul)er8 ;
22-

27 /'- ill diel.

K. tfH{/tflrtff((fKs L).—Vase-like ; entirely eovered with ;i

thick irossaiuer-Kke veil. Dermalia, iiearlv all rouoh dicictin.s.

Gastralia, hexactiiis ; similarly rough l)ut with iiiuch longer ray«,

the free proximal ray being especially well develo])ed ; the radial

axis, 640-850 y- long. Oxyhexasters, loO-lGO /'- in diameter ; not

infrequently heniihexactinose and only occassional ly hexaetinose.

DiscoL'tasters, 143-11)0 /< in diameter; principals, 20-2-5 /< long;

terminal tufts ex[)ajided at the (juter end ; terminal discs with

strongest marginal teeth on the side turned awav from the axis

of the tuft, or toothed only on that side. ^Lierodiscohexasters,

sparse ; 22-30 f^- in diameter.

Ji. caplllatiis Ij.—Yuse-like or sac-like, more or less laterjdly

compressed ; entirely covered with a thick gossamer-like veil.

4)erinalia, nearly all rough diactins. Gastralia, rough hexactins

in which the free [)roximal ray may be twice as long as any

other ray in the same spicule. Oxyhexasters, 10(3-130 !' in dia-

meter ; occasionally heniihexactinose and rarely hexaetinose. Disc-

octaster small, measuring 82-lOG !' in diameter ; terminal tuft

distinctly outHaring at the outer end. MicroLliscohexasters, s[)arse
;

20-25 !' in diameter.
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NOTICE. 305

N. B.

A Correction with Regard to the Generic Name Placosoma

applied by me to an Euplectellid.

In ContrilMition III., I described a new Enplectellid genn.s and species

nnder the name of Placofioma para(Jict//?riû. Now, Professor F. E. Schulze,

in a letter, has very kind!}' pointed ont to nie the fact, which I liad

entirely overlooked, that the generic name " IVacosoma " had been pro-

occupied, having been employed bv Tschudi for a reptilian genus in 1847

(Arch. f. Natnrgesch., Bd. 13, I., p. ."^O). I therefore beg to withdraw that

generic name as applied Iw me to the Enplectellid and to substitute for it

" Bolosoma "
(-/} ,9(^/,o:= cluinp),—a designation, for the suggestion of which

I am likewise indebted to Professor Schulze. PIencof<n-th, the Enplectellid

in question should go hv the name of

Bolnsoina paradichpim.
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I. IJINA.

STUDIES OW TEE HEXACTINELLIDA. CONTRIBUTION IV.

PLATE I.

Lanui>inella pu])a 0. Scum.



Plate I.

LaniKjindla pupa 0. t^ciiM. P. 3.

Figs. 1-3. Tliree specimens in natnral size. Fig. 1, atiachecl tu a dead

coral. Figs. 1 and 2, with veil over the surface.

Fis. 4. Dermal ia in lateral view. 300 x .

Fi«'. 5. Same in an early stage of development. 300 x .

Fi". G. Part of a large hypodermal pentactin as seen from distal side.

150 X.

Fi"-. 7. Part of a prostal pentactin forming tlie veil ; seen from distal

side. 150 x .

Fig. 8. Gastralia in lateral view. 300 x

.

Fig. 9. Section of sponge-wall, showing a wide and hranched excurrent

canal, the chamber-layer with archteocyte-cougeries, etc. Above,

the dermal side ; below, the gastral side. 50 x

.

Fig. 10. Parts of the walls of three chambers lying close together. Archj^eo-

cytes and membrana reticularis very badly represented. Above,

trabecnlfe arising from chamber-rim. 450 x

.

F'i-r. II. üiscohexaster. 300 x.

Fig. 12. Outer end of discohexaster terminal. Highly magnitied.

Fig. 13. Plumicome. 300 x

.

(Figs. 4-l;î were all taken iVoni the .speciiiifu shown in fig. 1 [Sei. Cull.

Mus. Nu. 2*J9]. For more ligures relating to the s[ieeies, see Cuntrilnitiun ill.,

PI. v.).
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I. IJIMA.

STUDIES ON THE HEXACTINELLIDA. CONTRIBUTION IV.

PLATE II.

Seypliidium longispina (Ij.)-



Fio-.
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I. IJIMA.

STUDIES ON THE HEXACTINELLIDA. CONTRIBUTION IV.

PLATE III

Vitrollula fertilis Ij.



Plate III.

VifrolJiila JhiiUs Ij. P. oS.

Fig. 1. One of 8. C. M. Sp. No, 228, found attached to a dead coral.

From Okinopé. Nat. size.

Fig. 2. S. 0. M. Sp. No. 231, attached to a worni-tul)e. From off Inatori.

Nat. size.

Fig. 3. Part of a moderate-sized stauractinic dermal ia. 300 x .

Fig. 4. Part of the ]iaratangential cross of a hypodermal pentactin. 300 x .

Fig. ;). Oxyhexaster. 300 x

.

Fig. G. Microdiscohexaster, the only form of discohexaster present in thi^

species. 300 x .

Fig. 7. Part of a stained transverse section tlu-ongh tho body of Sp. No.

231. Exciirrent canal opening freely into the gastral cavity. 3 x .

Fig. 8. Part of a longitudinal section of the same specimen. Above,

the oscular margin. About 2.5 x .

Fig. 9. Surface view of the stained wall of S. C. M. Sp. No. 433 ;
aliove,

oscular margin. Seen from the gastral side. Al)out 50 x

.

Fig. 10. Same, seen from the dermal side. About 50 x .

Fig. 11. Showing the gradual transition of memhrana refici(Iari-'< (above)

into trabecule (below) near the oscular margin. From a hfema-

toxylin preparation. 300 X.

Fig. 12. A small group of archa='ocytes lying on the chamber-wall. From

a borax-carmine [)reparation. 1000 x

.

Figs. 13-16. Stages in the development of a larva, from sections of Sp.

No. 231. Stained with borax-carmine. 150 x.

Fig. 17. Stauractinic spicules from the larval stage of fig. IG. The lower

figure, in side view. 440 x .

Fig. 18. Section of a developing larva, somewliat more advanced than that

of fig. 16. Stained with h;\3matein-alum. 300 x .

Fig. 1!). The outer layer of flagellated cells, seen surface on. From the

same larva. 300 x .

Fig. 20. A fully developed larva in optical section, but with tin? peripherally

situated spicules of one side drawn in. 150 x .

Fig. 21. Longitudinal section of a, fully developed larva, stained with

h;ematein-alum, 300 x

.

Fig. 22. Pasidictyonalia, joined below to the small-meshed attachment ])late.

100 X.
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t. ULMA.

STUDIES ON THE HLXACTINELLIDA. CONTRIBUTION IV.

PLATE IV.

Graieromorplia meyeri J. E. Gray

C. meyeri tuberosa Ij.

C. ineyeri riigosa Ij.

C. jmcliyactina Ij.



Plate IV.

Fig.s. 1-8. Typical Crateromorpha nicycri J. K. Giîay. P. 57.

Fig. 1. A «i)ccimeii ol' ty[)ical C. vieijcrL (tS. C. M. No. 364). Nat.

size. Figs. 2-8 were all taken fruiu this f5[)eciiijeii.

Figs. 2, 3. Dermalia. 300 x

.

Fiu'. 4. Microdiscoliexaster. 300 x

.

Fig. 5. Oxyhexaster. 300 x

.

Fig. 6. l)ermalia and hypodermalia in siUi ; seen l'n»ni unlside. A bunt

20 X.

Fig. 7. Section of wall. About 20 x

.

Fig. 8. Basidictyonalia, from middle of stalk. 100 x

.

Fig. 9. C. meijeri tuberosa Ij. P. QQ.

Fig. '.). 31ierndisi.(»liexaster. 30U x . (Tiiis ligure might [>ass for that of

the curres[)onding s[(icule of Ü. meijerl riujosa).

Figs. 10, IJ. C. ineijt'rl riKjosa Ij. P. 71.

Fig. 10. Caualar surface of stalk, with canalaria and fused parenchymalia.

.)0 X .

Fi". 11. Dermalia and hvnodermalia in situ ; seen from outside. About

20 X . (This figure might pass for that of the corresponding

skeletal parts of 6'. meyeri tuberosa).

Fig. 12. U. ïïieijtrL

Fig. 12, (Jn^ss-sectioii of stalk, showing the canals running through it.

;| nat, size.

Fig. 13. (J. puclujactina Ij. P. 74.

Fig. 13. Tliick-r-i\cd hypodermal petitactin, together with a few dermalia

and comitaha. (From S. C. M. No. 395). 20 x.
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I. IJ19IA.

STUDIES ON THE HEXACTINELLIDA. CONTRIBUTION IV.

PLATE V.

Crateroraorplia meyeri iuberosa Ij.

Crateromorpliti meyeri rugosa Ij.



Plate V.

(AU ligiires in huit' natnrîil ,si/.e).

Fi^ 1*2. A sjieciuieii ol" Crateromorpha htvijcri tahenmi 11 I'mni Jldiiilni.

8. C. M. No. 444.

Fig. 13. Another specimen of .sanie, from Outside Okinose. ?S. C. M. No.

445. A part of the wall and of the stalk removed.

Fig. J4. A specimen of CraterojuorpJia inc/fcrl rngosa Ij. iVoin Outside

Okinosé. S. C. M. No. 366.

Fi'^ 15. Another s[)ecinien of same, ii\)m llomba. h). CM. No. 3GU.

A })art of the wall and of the stalk nnnoved.



Ijima, HexactinelUda. Contribution IV. Jour. Sei Coll. Vol. XV III. Art. 7. PI. V.

12, 13. Crateromorpha meyeri tiiherosa Ij. 14, 15. C. meyeri rugosa Tj.
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I. I.ÎIMA.

STUDIES ON THE HEXACTINELLIDA. CONTRIBUTION IV.

PLATE VI.

Crateromorplia corrugata IJ.

Scyphidium namiyei (Ij.)-



Plate VI.

Crateromorphn rm'ritgafa Lt. P. 78.

Figs. 1. t^' 2. Dermalia drawn in jiavt. oOO x.

Fio-. ?t. Oxyhexaster. 300 x .

Fig. 4. Part of a discoliexastcr. 1000 x .

Fig. ~). Stalk and basai dise; the former eut o})en longitudinally to show

the internal canals. Above, the stalk is branched at the jnnction

with the body proper, which is lost, i nat. size.

Fig. (J. An entire specimen (0. C. No. 108). ^VT "'"i^- '"^i^^-

Fig. 7. The body of another complele specimen (S. C. M. No. 305)

longitudinally bisected. The dermal surface, including that of

intercanals, is colored yellow. Nat. size.

Fig. 8. Spicnlation of the body-wall. Above, dermal surface ; below,

gastral surface. Al)ont 20 x

.

Figs. 9-17. Scyphidium narniyei (Ij.). P. 32.

Figs. 9, a & h. The two type-specimens (S. C. M. No. 302). Aliont I

nat. size.

Fig. 10. Pentactinic dermalia. 300 x .

Fig. 11. Gastralia. 300 x.

Fig. 12. Oxyhexaster. 300 x

.

Fig. 13. A terminal from the same. 1000 x .

Fig. 14. Onter end of discohexast(M- terminal. 1000 x .

Fig. 15. Microdiscohexaster. 300 x

.

Fig. 16. Discohexaster. 300 x

.

Fig. 17. Spiculation of the wall. Above, dermal lay^r : below, gastral

laver. About 20 x .
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1—S. GrateroTnorpha corrugata Ij.

9—17. Scypliidiiim namiyei Ij.
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STUDIES ON THE HEXACTINELLIDA. CONTRIBUTION IV.

PLATE VII.

HvalascLis sao-amiensis I J.



Plate VII.

TTynlnf^rvf^ fiar/nmiens/-^ It. P. 88.

V\'j;. 1. The tyiie-s]x>cimen, which i-^ ]trol);il)ly to lie tntiiid proRervpcl at

Amherst Colleor,. (Pn,f. ]>,. K. Emkhkox), Mass., U. S. A. About

1 nat. tize.

Fio's. 2, 3. Dermalia. 300 x . (Fig'. 3 is not gnod, tlu- rays Ix-iiig ihawii

relatively too short or too thick).

Fig. 4. Gastralia. 300 x . (This figure is again not good, the rays l)oing

drawn relatively too sliort or too thick).

Fig. .5. Discohexaster. 300 x

.

Fig. 6. Ilypoderinal oxypentactin, TOO x .

Figs. 7-10. Oxvhexasters. 300 x. Fig. 7, a hexactinose form. Fig. 8,

an exceptional degenerate I'orm in which the rays are reduced to

only four in number. Figs. 9 and 10, hemihexactinose forms.
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I. IJIMA.

STUDIES ON THE HEXACTINELLIDA. CONTRIBUTION lY,

PLATE VIII.

Ilyalascus saganiiensis IJ.

II. giganteus Is.

Staurocalyptus microchetus Ij.

Aulosaccus scliulzei Ij.



Plate VIII.

Figp. 1-12. HyaJascHS scu/amiensis Ij. P. 88.

Fig. 1. tSpiciiles on and near the dermal «iirface in obli(|U(^ view
; Sonie

dernialia, hypodennalia and parenchymalia. .50 x .

Fig. 2. Gastral layer (below) and some .spicules (|)arenchymalia and

oxyliexasters) directly beneath it ; from a section. .3(J x .

Figs. 3— 16. Hijalasciis (jiganteus Ij. P. 100.

Fig. .J. A small portion of the dermal surface, much abraded, of the

type specimen [)reserved in ihe British Museum. Nat. size.

Fig. 4. A small portion of the gastral surface of same. Nat. size.

Fig. ."). Spicules on and near the dermal surface in oblique view : some

dermalia, a hypodermal ]ientactin and some parenchymalia, .30 x .

Fig. 6. Gastralia and hy[)()gastral beams in surface view. .00 x .

Fig. 7. Gastral hexactin. 300 x.

Fig. 8, 9. Dermalia. 300 x.

Fig. 10. Disojhexaster. 300 x.

Fig. 11. Portion of the same, more highly magnified.

Figs. 1'2-16. Various forms of ox3diexaster. 300 x.

Figs. 17-2.5. Staurocalyptas 'hticrochclus Ij. P. 202.

Fig. 17. The ty[)e specimen (S. C. M. No. 4.50). Nat. size.

Fig. 18. Dermalia. 300 x .

Fig. 19. Gastralia. 300 x.

Fig. 20. Oxyhexaster from a deep ])art of tlie wall. 300 x .

Fig. 21. Oxyhexaster from periphery of the wall. 300 x .

Fig. 22. Microdiscohexaster. 300 x

.

Fig. 23. Discoctaster. 300 x .

Fig. 24. Dermal layer in obli(|U(' view ;uid underlying spicuU;s, some

hypodermal [)entactins protruded as prostalia. .50 x ,

Fig. 2.5. Gastral layer in surface view
; some discoctasters and ox\liexasters

in situ. .50 x .

Figs. 2f)-28. AalosatvuH nclmhxi Ij. 1\ 110.

Fig. 2(!. Dermal layer and liy[)odermal Ix'ams (ectosomal skeleton) in

surface view. ,50 x .

Fig. 27. Two gastralia (below) and adjoining spicules in situ. Amongst

the latter, a macrodiscohexaster. .30 x .

Fig. 28. Central spliere of macrodiscohexaster, examined in glycerine,

showing the axial cross. 440 x

.
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2, Hyalascus sagamiensis Ij.

17—25. Staurocalyptus microchetus Ij.

3—16. H. giganteus Ij.

26—28. Aidosaccus schulzei Ij.
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PLATE IX.

Aulosaccus scliulzei Ij.



Plate IX.

Aidosuccus schulzci Li. V. llU.

Fig. l. Till- typo speciinen, now preserved pmbaljly Mt Amlierst College

(l'rof. B. K. Emeuson), Mass., U. S. A. About i natural size.

Figs. 2-7. Oxyhexasters. 300 x . Fig. '2 is hexactiiiose, the connuoncst

foru). Fig. G is lieuiihexactiuose. All llie rest are degenerate

forms, in which cue or more [u'ineipals, together with their ter-

minals, have disappeared.

Fig. S. Macrodiscohexaster. 1.50 x

.

Fig, !). Outer end of a terminal belonging to a macrodiscohextister. 4.")0 x.

Fig. 10. ]\Iicrodiscohcxaster. 300 x .

Fig. 11. Gastralia. 300 x.

Fig. 12. iJermalia. Not (juite 300 x.

Figs, i:], 14. Sco[)ul;e of extrinsic origin, fourni in the ty[ie specimen.

300 X. The figures were inadvertently introduced into the plate.
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STUDIES ON THE HEXACTINELLIDÂ. CONTRIBUTION IV.

PLATE X.

Aulosaccus mitsukurii Ij.

Acanthascus alani I-i.



Plate X.

Figs. 1-1)5. AuJosaccKS initsulmrU I.j. P. 117.

Fii;'. I. The type-specimen in the Sei. Coll. ]\Tnseuni (No. 427), attached

to Isis. ^ nat. size. (Figs, ^-l;") were all taken from this

specimen).

Figs. 2, 3. Macrodiscohexasters. 300 x .

Figs. 4-7. Oxjhexasters. 300 x .

Fig. 8. Microdiscohexaster. 300 x

.

Fig. 9. Dermalia. 300 x.

Fig. 10. Gastralia. 300 x.

Fig. 11. Showing the si^iculation of the wall. Almve, a eomilns with a

tuft of prostalia. 20 x .

Fig. 12. A small part of a section through the liody-wall, stained with

hfematoxylin. Above, two dermalia and the dermal membrane.

The latter connected with the choanosome by a pillar consisting

of spicules and a dense cobweb of trabeculfe. Below, parts of

two flagellated chambers. 100 x

.

Fig. 13. A gastralia with the free ray directed downwards, and the

trabecular cobweb in connection with it. 100 x .

Fig. 14. Chamber wall (membrana reticularis) in optical section. 1000 x .

Fig. 1."). Same in surface-view. Below, a. group of strongly stained

archreocytes. 1000 x .

Figs, lG-23. Acanfhnscns alairi It. P. 158.

Fig. iC). The type-specimen now belonging to the lîritish Museum. .] nat.

size.

Fig. 17. Dermalia. 300 x.

Fig. 18. Gastralia. 300 x.

Fig. 19. Discoctaster. 300 x. (The terminals are drawu a little too jliiek.)

Figs. 20, 21. The .two varieties of oxyhexaster. 300 x.

Fig. 22. Microdiscohexaster. 300 x .

Fig. 23. Skeletal ])arts of the ectosome : dermal lacework and hy[iodermal

strands. 50 x

.
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1—15. Äidosaccus mitsukurii Ij.

16—23. Acanthascus alani I.j.
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PLATE XL

Staurocalyptus lieteractiniis It.

Staurocalyptus sp.

Acanthascus cactus Y. E. Sen.



Fig.
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1—10. Staurocalyptus heteractmus f.j. 11—15. Staurocalyptus sp.

16— 22. Acanthascus cactus F. E. Sch. i.,ih 't im/, riu'-iHw fni<i>,Mi''
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PLATE XII.

Acaiitliascus cactus E. E. iScii.



Plate XII.

Äcantliascus cactus F. E. !Sch. P. 140.

Fig. 23. StcUiractinic dermalia iu lateral view. 300 x .

Fig. 24. Peiitactinic gastralia in lateral view. 300 x .

Fig. 25. Perii)heral discoctastcr. 300 x .

Fig. 26. IMicrodiscohexaster. 300 x .

Fig. 27. üiscoctaster from siibgastral region. 300 x .

Fig. 28. End of a terminal of a subga.stral discoctaster. Very highly

magnified.

Fig. 29. Oxyhexaster, in which each nearly atrophied princi})al seems to

bear two terminals. 300 x .

Fig. 30. Hemihexactinose oxyhexaster. 300 x .

Fig. 31. Hexactinose oxyhexaster. 300 x.

Fig. 32. Oxyhexaster with four terminals to each princii)al. A rare Ibrnj.

300 X .

Fig. 33. Abnormal oxyhexaster, only once met with. 300 x .

Fig. 34. Ectosome in surface-view, sliowing the dermal lacework, the

hy[)odermal strands and the perforated dermal membrane. The

larger black dots in the last represent deei»ly stained thesucytes.

About 4.") X

.

Fig. 3."). End(^some in surface-view, showing the perforated gastral membrane
and the various s[)icules found in and below it. J31ack dots as

in last figure. About 4.3 x

,

Fig. 3(i. Ends of parenchymalia of various sizes. 100 x .

Fig. 37. fSmall portion of basidictyonal framework. 100 x .
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I. IJI9IA.

STUDIES ON THE HEXACTINELLIDA. CONTRIBUTION IV.

PLATE XIII.

Staurocalyptus afiQiiis ii. sp.



Plate XIII.

Staurocalz/iAus affinis u. s}). 1*. 180.

Ail lignres from Sei. Coll. I\lus. Sp. No. lî)4.

Fig. 1. Exteriuil surface of the wall. Dermal spicules wautiug in iJie

greater part. Nat. size.

Fig. 2. Uastral surface of the same. Canalar apertures mustly freely

open hut some covered with small-meshecl endosomal lattice

which is (lilferentiated in irregular jjatches. Nat. size.

Fig. 3. Dermalia. ."jOO x .

Fig. 4. Gastralia. 300 x .

Fig. 5. Small discoctaster from subdermal space ; imperfectly develu})ed in

so far as some terminals remain isolated from the secondary

principals. 300 x .

Part of a larger discoctaster from the subgastral space. 300 x .

iiexactinose oxyhexaster from choanosome. 300 x

.

Microdiscohexaster.

Fig. 9. Smooth-rayed oxyhexaster from eudosome. 300 x

.

Fig. 10. Small ])ortion of ectosome in surface view. JJermalia ami hypo-

dermalia held together l)y desiccated soft tissue. (]0 x ,

Fig. 11. Small jiortion of endosome in surface view. GO x.

Fig. 12. Peri[)heral ]K)rtion of a section through the wall. Above, der-

mal surface. To the right, a group of paratropal hy[)oderiiial

pentactins. In the center, tlie central jjortion of a huge

parenchymal principalia, surrounded by comitalia. 30 x .

Fig. 13. I'ortion adjoining the gastral surface; of a section thnaigh the

wall, ßelow, the gastral surface. 30 X .

Fig.
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STUDIES ON THE HEXACTINELLIDl CONTRIBUTION IV.

PLATE XIV.

Stanrocalyptus afiPinis n. sp.

S. entacantlius n. sp.

S. rœperi (F. E. Sen.).



Plate XIV.

Sfanroraliipfnfi alfinif; n. sp. P. 180.

Fis;. 14. Tlie smaller of the two type specimens of S. aßnis (Sc. Coll.

Mus. No. 400). Aljout | nat. size.

Fig. J C). Smooth-rayed oxyhexaster from gastral side. 300 x . (From Sp.

No. 400).

Fig. 17. Rough-rayed oxvhexaster from subdermal s])ace. 300 x. (From
Sp. No. 400).

Fig. -22. Two rudimentary oxyhexasters (earlv develo])iu(;ntaI stage?). 300 x .

(From Sj). No. No." 400).

Fig. 23. Central node of a discoctaster, showing the disposition of axial

filaments. Seen in glycerine. 1200 x . (From Sp. No. 194).

Fig. 24. Central node of an oxyhexaster, showing the axial cross of fila-

ments. Seen in glycerine. 1200 x. (From Sp. No. 194).

Fig. 2."3. Central node of a hexactinose oxyhexaster, showing ti>e axial cross

of hlanients. Seen in glycerine. 1200 x . (From S)>. No. 194).

StauroccdyptKS erdacroit/ivs n. sp. P. 191.

Fig. l."3. The type specimen (Sc. Coll. Mus. No. 242), a fragment from the

oscular margin of a large individual. Seen from the dermal side.

Marginal lappets reflected outwards and backwards, thus showing
the spiny gastral surface. About i nat. size.

Fig. 18. Snhderrnal traheculfu, showing four thesocytes. Fixed with alcohol

and stained with htematoxylin. 440 x

.

Sfaurocalypius entaccmthus ? Pp. 194 & 198.

So. Coll. Mus. No. 403, which specimen is shown in these Studies,

Contrib. III., PI. VI., figs. 9 and 10, mider the name
of ,S'. japomcus.

Fig. 19. Trabecular tissue, with four thesocytes, from along the lumen of

an incurrent canal. Alcohol and hajmatoxylin. 440 x .

Fig. 20. Chamber-wall, seen surface on. Well-stained archa^ocytes in small

grou[)s. Alcohol and hajmatoxylin. 440 x

.

Fig. 21. Same in optical section. 440 x.

StauroeaJypiKs rœperi (F. R. Sru.). 1^. KiS.

All figures from F. E. Schulze's tyj)e-spe(;inien, obtained

by th<' " Challenger."

Fig. 20. Discoctaster. 300 x.
Fig. 27. Oxyhexaster, from gastral side. 300 x .

Fig. 28. Another oxyhexaster, in which each principal bears, besides two well-

developed terminals, a minute rudiment of a third terminal. 300 x .

Fig. 29. Microdiscohexaster from gastral surface. 300 x .

Fig. 30. Pentactinic dermalia. 300 x .

Fig. 31. Stauractinic dermalia. 300 x

.

Fig. 32. Castralia. 300 x.
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STUDIES ON THE HEXACTINELLIDA. CONTRIBUTION IV.

PLATE XV.

Staurocalyptus glaber Ij.



Plate XV.

Staitrocaïyptfis (jJaher It. P, 207.

Fig. 1. A large specimen attached to a dead Periphragella elisœ (Sei. Coll.

Mus. No. 244). 1 nat. size.

Fig. 2. Another attaclied to a specimen of a tnfaceous bottom (Soi. Coll.

Mus. No. 398). A nat. size.

Fig. .3. Two young specimens attached to a dead Chonelasma calyx.

Nat. size.

Figs. 4-6. Dermalia in different views. 300 x .

Fig. 7. Gîistralia. Below, the free proximal ray. 300 x

.

Fig. 8. Microdiscohexaster. 300 x

.

Fig. 9. Discoctaster. 300 x .

Fig. 10. Oxyhexaster. 300 x.

Fig. 11. Portion of a longitudinal section throngh the wall of a yonng

specimen. Above, the oscular edge. 30 x

.

Fig. 12. Small portion of the basidictyonal plate. 100 x

.

Fig, 13. One of the small basidictyonal masses, fonnd in abundance in

the parenchyma of Sei. Coll. Mus. No. 361,—j-rubably basidicty-

onalia belonging to a yonng brood which had fixed themselves,

temporarily or otherwise, to the parenchymalia of the mother-

sponge. 50 X

.
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I. IJI1IA.

STUDIES ON THE HEXACTINELLID.^. CONTRIBUTION IV.

PLATE XVI.

Stauixcalvptus pleorliapbides Ij.



Plate XVI.

Staurocalyptii-s plcorlioplddcs. 1j. P. 222.

Fi"-. J. S. C. M. No. 226. A part of the wall cut off and the ga^tral

surface exposed. Nat. size.

Fif, 2. Another entire specimen. S. C. M. No. 415. Nat. size.

Figs. 3-.5. Derinalia. .300 x.

Fif. 6. Gastral diactin of a moderately large size. 300 X .

Fig. 7. Normally developed oxyhexaster. 300 x

.

Fjo-, 8. Malformed oxyhexaster, observed but once. 300 x

.

Fig. Î), 10. Discoctasters of the larger size. 300 x .

Fi«»'. 11. Part of a very small discoctaster. 300 x.

Fiy;. 12. Microdiscohexaster. 300 x .

Fig. 13. Part of the paratangential ray of a prostal pentactin, to show

the roughness of surface caused Ijy minute and pointed microtu-

l)ercles. 300 x .

Fig. 14. Spicules in and un a conuhis of the sponge-surface. Two i)rostal,

paratropal oxypentactins and a part of a prostal oxydiactin.

About 30 X.

Fig. 1.5. Surface view of the ectosome, with dermalia which are mostly

diactins. 60 X .

Fi<''. 16. Surface view of the eudosome, with diactinic gastralia. 60 X

.
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I. IJIMA.

STUDIES ON THE HEXACTINELLIDA. CONTRIBUTION IV.

PLATE XVII,

Eliabclocalyptus victor Ij.



Plate XVII.

Ilhubducaljptas victor Ij. P. 238.

Fig. 1. Sei. Coll. Mus. No. 423. Slightly le.ss than -i nat. size. Total

length 880 mm. ; diameter at middle 220-270 mm.
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STUDIES ON THE HEXACTINELLIDA. CONTRIBUTION IV.

PLATE XVIII

Ehabdocalyptus victor Ij.



Plate XVIII.

Rhahdocalyptm victor It. P. 238.

Fig. '2. A jiortion of tlie dermal surface, magnified about two diameters.

Dermal lacework, blurred. Hypodermal strands radiating from

several central points.

Fig. 3. A portion of the gastral surface, magnified about two diameters.

Gastral lacework supported on hypogastral strands, covering the

excurrent canalar apertures.

Fig. 4. A large, unequally rayed, parenchymal diactin from the l)asal

region. 1.^0 x .

Fig. .3. A heraihexactinose oxyhexaster with nine terminal points. 300 x

.

Fig. G, Portion of a discoctaster, with a primary terminal which has

remained free, unfused wilh the secondary princip;il running by

its side. 300 x .

Fig. 7. A hexactinose oxyhexaster. 300 x .

Figs. 8-11. Different forms of dermalia, the stauractinic form of fig. 10

being by far the most common. 300 x .

Fig. 12. A discoctaster, with ]ilain central node. 300 x .

Fig. 13. A gastral hexactin. 300 x .

Fig. 14. A small })ortion of the basidictyonal plate. 1,">0 x

.

Fig. If). A hemihexactinose oxyhexaster with sev'en terminal ))oints. 300 x .

Fig. 16. A small portion of the ectosome, seen from outside ; including a

group of hypodermal pentactins with the paratangentials in a

radial disposition. In the center of the gronp, a dense projecting

tuft of fine diactins, 30 x .
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I. ijiniA.

STUDIES ON THE HEXACTINELLIDA. CONTRIBUTION IV.

PLATE XIX.

Ehabdocalyptus victor Ij.



Plate XIX.

Rliahdocalyptufi victor Ij. P. 238.

Fio'. 17. A jonng specimen (8. C. M. No. 227) attached to a HexactineUa

lorica. Nat. size.

Fi<j;. l.S, Portion of the longitudinal section of a yoimg specimen. Above,

the oscular edge ; at the middle, the irrcgularl}' wavy chamber-

layer which loses itself close to the oscular edge. About .30 x .

Fig. 19. Free edge of chamber- wall, gradually passing into trabeculfe.

440 X . This figure, as also all the following figures, was taken

from a young specimen of the size of a small apjile, hardened

in alcohol and stained with hfeniatoxylin.

Fig. 20. Small portion of a section, drawn witli the microscope focussed at

apopyles of chambers. 300 x . c, old and empty tiiesocytes.

The darkly stained bodies are thesocyte spheres, e., free edge of

apopyle. /., film-like connecting membrane covering the gap

between four adjoining apopyles. g., freely communicating gap

(without a connecting membrane) between apopyles.

Fig. 21. Portion of a paratangential section passing near the gastral surfiice.

About 40 x . ex., excurrent canals in cross- section, in., inter-

communicating lacnna?, the ultimate end of the incurrent canal

system.

Fig. 22. Portion of a similar section, jiassing through the jieriphery of the

ehoanosome. A])out 40 x . Lettering as in above. Here the

ultimate l)ranches of excurrent canals are seen to form anastomos-

ing lacunas around the stem of incurrent canals.

Fig. 23. Constructed figure to show in section the branching of canals and

the folding of the chamber-layer. Above, the dermal surface is

supposed to 1)0 seen in a slanting away position, ioi., ex., wall of

incurrent and excurrent canals seen en face. Below, the con-

tinuous crastral laver.
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STUDIES ON THE HEXACTINELLIDA. CONTRIBUTION IV.

PLATE XX.

Kliabdocalyptus mollis F. E. Scii.



Plate XX.

lÜtabdocalyptufi 'mollis F. E. tScH. P. 253.

P'ig. I. A s})ecimeu (0. C. No. 103) well preserved, exce[>t in that a

bud has been torn off. ^ natural size.

Fig. 2. A specimen (8. C. M. No. 420) iVoni which a triangular piece of

the wall had been cut away. ^ natural size. (Figs. 3-9 were

all taken from this specimen).

Fig. 3. A normal oxyhexaster from the subdermal sjjace. 300 x

.

Fig. 4, Microdiscohexaster. 300 x

.

Fig. 5. ]3iscoctaster. 300 x

.

Fig. 6. A hemihexactinose oxyhexaster with 10 terminals in all, from

deep parts, 300 x .

Fig. 7. A liexactinose oxyhexaster; two of the straight rays each showing

at base the remnant of an atrophied terminal in the form of a

unilateral spine. 300 x .

Fig. 8. A quite liexactinose oxyhexaster. 300 x

.

FiiX. Î). Another liexactinose oxvhexaster with all the ravs crooked at

base. 300 x

.

Fig. 10. A nearly hexactinose oxyhexaster ; one of the rays is simply bent

at base, while another similarly l)ent ray shows the rudiment ol'

a fellow terminal belonging to the same ])rincipal. From 0. C.

No. 104. 300 X.

Fig. LI. A hemihexactinose oxyhexaster with very strongly developed basal

barbs to the rays. From 0. C. No. 104. 300 x .

Fig. 12. »Spicules of ectosome seen in surface view. From ß. C. M. No.

420. 30 X .

Fig. 13. Spicules of endosoiiie seen in surface view. From S. C. M. N(j.

420. 30 X .
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STUDIES ON THE HEXACHINELLIDA. CONTRIBUTION IV.

PLATE XXI.

EhaMocalyptus unguiciilatus Ij.



Plate XXI.

EJiabdocalyptti.s anijaiculatus Ij. P. 268.

Fig. 1. The tvpe-.specimeii (Sei. Coll. Rîus, No. 501). l iiatiinil size.

AH the following figures of .s[)icnlc,s wore taken fronj thi« s[)ceinien.

Fig. 2, Two dermal diactins. 300 x .

Fig. 3. A gastral hexactin. 300 x .

Figs. 4, .5. Thin-rayed oxyhexasters from Ihu i)eri|)liery of the sponge wall.

300 X.

Figs. 6, 7. Stronger-rayed, smooth, hemihexactinose oxyhexasters from the

gastral side of the sponge wall. 300 x

.

Fig. 8. Plexactinose oxyhexaster from the same region. 300 x .

FiiT. !). Microdiscoliexaster from the dermal membrane. 300 x .o

Fig. 10. A discoctaster. 300 x .

Fi<ï. 11. Uno;uiculate terminal discs of discoctaster. One in lateral view
;

two as seen from above. 070 x .

Fig. 12. A small fragment from the basidictyonal plate. The small-meshed

limiting layer and some basidictyonal hexactins in fusion with it

as well as with one another. 100 x

.
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STUDIES ON THE HEXACTINELLIDA. CONTRIBUTION IV.

PLATE XXII.

Eliabdocalyptus capillatus Li.



Plate XXn.

Uliahdocahjptus capillatus II. P. 276.

Fig. 1. A specimen from Inside Okinosé l>v the Ena-line (S. C. M. No.

287). I nat. size.

Fig. 2. Another from Outside Okinosé hy tlie Iwado-line (S. C. M. No.

397). J nat. size.

Figs. 3, 4. Two very small specimens from a lot of six, all of which were

found attached to a dead Chonelasma cahjx from Maye-no-

Yodomi (8. C. M. No. 406). Nat. size.

Fig. 5. A young specimen from a lot of three, found attached to a dead

Chonelasma calyx from Mochiyania (S. C. M. No. 413). Nat. size.

Fig. 6. Dermalia. 300 x.

Figs. 7, 8. Oxyhexasters from sulxlermal s]iace. 300 x.

Figs. 9, 10. Discoctasters. 300 x .

Fig. 11. Microdiscohexaster. 300 x .

Fig. 12. Wall of dried specimen in section. The arrows indicate incurrent

and excurrent canals. 2 x .

Fig. 13. Gastralia. 300 x .

Figs. 14, 15. Oxyhexasters from subgastral space. 300 x

.

Fig. 16. Arrangement of the paratangential heads of hypodcrmal [»Mitactins

in groups. About 4 x

.

Fiir. 17. Part of hasidictvonal i)late. 100 x.
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STUDIES ON THE HEXACTINELUDA. CONTRIBUTION IV.

PLATE XXIII.

Rliabdocalyptus capillatus Ij.



Plate XXIII.

Rhabdocalyphis capillatus Ij. P. 27G.

(AU figures from sections stained with borax-carmine).

Fig. IS. Surface view of ectosome. 300 x .

Fig. 19. A small part of the subdermal region. Below, blind end of a

ciiamber and a small (yuimg) oxyhexaster. 300 x .

Fig. 20. A small part of chamber wall. Below, three archreocytes. 1000 x .

Fig. 21. Thesocytes of varied appearance. 1000 x

.

Fig. 22. Peripheral i>art of a section vertical to the surfaces. 30 x

.

Above, dermal surface ; s. s., subdermal space ; in., incurrent

canal ; ex., excurrent canal.

Fig. 23. Part of a paratangential section. 30 x . in., intercommunicating

incurrent spaces ; ex., excurrent canal.

Fig. 24. Gastral part of a section vertical to the surfaces. 30 x . Below,

the gastral surface. Lettering; as in the above figure.
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