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spicules are straight and taper perceptibly toward both ends. The
outer and inner ends are acutely or bluntly pointed, the entire surface

being smooth and not beset with microtubercles.

Comitalia are slender diactins, measuring 20/*, with a smooth
surface, except at both ends, where they are roughened by micro-

tubercles. They are broad at the middle and nearly as long as half

of the entire length of the prostal diactins.

FiGDRB 13.

—

Staurocalyptus rugocruoiatus, new species : a, Gastral hexactin ; t, dermal

pentactin ; c, oxyhexaster ; d, e, hemihexactinlc forms
; j, g, hexactinic forms ; h, clis-

coctaster. All x 250+

The parenchymalia are composed of large and small oxydiactins,

either nearly straight or gently bent in a bowlike manner. They
may attain 5 mm in length and ITO/t in breadth at the middle. The
ends are usually prominently microspined in varying degrees. In

some of these diactins, one end is slightly rounded, but most of them
are acutely pointed at both ends. The smaller diactinic parenchy-

malia with 2 or 4 Imobs at the middle and 300/x to 400/i, in length,
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occur in the hypodermal and hypogastral layers. They are micro-

spined on the entire surface, most pronouncedly so at the end. They
are frequently smooth near the center.

The hypodermal pentactins are somewhat variable in size, the

larger ones usually occurring lower down on the sponge, while the

small ones, measuring not more than half the size of the larger ones,

are situated near the oscular margin. I have found that the small

pentactins are generally arranged in the form of a regular cross.

This cruciate arrangement of the paratangentials also occurs rather

rarely in the larger pentactins lower down on the sponge. The
larger pentactins are usually protruded singly from the lower parts

of the sponge surface. The paratangentials, which are generally not

quite straight but rather wavy, are 4 mm or more long. The straight

shaft or the unpaired proximal ray is always much longer than the

paratangential in the same spicule. All the rays of the pentactins

are at first smooth or very sparsely rough except near the ends,

which are minutely rough. They are so in most of the spicules in

the hypodermal situation or in the oscular margin; while the older

pentactins present a finely shagreenlike surface throughout the lower

parts of the entire stock. The roughness is caused by minute, erect,

and sharply pointed processes. The fine shagreenlike surface is

caused by the same minute and thickly set processes. The micro-

spines remind one of those on the prostal pentactins of Staurocalyp-

tus dowUngii (Lambe). In general, the surface of the rays in the

pentactins is more thickly microspined on the paratangentials and
more sparsely so on the proximal unpaired ray.

The dermalia are mainly rough pentactins. Exceptionally they

may be stauractins, rarely hexactins. The pentactins (fig. 13, h)

measure 150/x along both the paratangential rays and the unpaired

proximal ray, which is somewhat shorter than, or nearly equally as

long as, the paratangentials. The thickness at the middle is 8/x. They

are straight and taper very slightly toward the rounded or conically

pointed ends. All the surfaces of the rays are sparsely roughened.

The stauractins are nearly straight on the outside and almost the

same size as the pentactins in axial length. The rays are 140ju, to

l70/>i long and 8/^ broad at the base. They are entirely rough, and

the microtubercles on their surface are more or less prominent. The

hexactins are nearly the same as those occurring in the gastralia but

are smaller in size.

The gastralia are fairly large hexactins (fig. 13, a). All six rays

in one spicule may sometimes be of nearly equal length, but more

frequently the proximal free ray is the longest and the distal the

shortest.
^

The length of proximal ray is 100/>t to 250/^; of paratan-
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gential rays 80/x to 240/x; and of the distal rays YO/i to 200/i. At the

base the thickness averages about 10/a. The rays taper gradually

toward the pointed ends and may all be nearly equally rough, on ac-

count of microspines, but more pronouncedly so at the distal ends.

These hexactins are generally arranged irregularly, and do not

form a continuous quadrate-meshed latticework.

The oxyhexasters, occurring in moderate abundance in all parts,

are partly normal and partly hemihexactinic and hexactinic forms.

In most normal oxyhexasters (fig. 13, c) the principals each bear 2

or 3 terminals, so that the total number of terminal points is 12 to

16. Their diameter measures 110/x to 140/x. The terminals are

rather strong, measuring about 2/i, across at the base, and are straight

or wavy and sparsely rough on the surface. The principals are

extremely short and often obsolescent. Throughout the parenchyme

there are numerous oxyhexasters and hemihexactinic (fig. 13, d, e)

and hexactinic (fig. 13, /, g) forms, which are seen to be sparsely

rough or occasionally densely rough, having numerous micro-

tubercles on the surface and measuring 112/x in axial length. Any
one of the principal rays of hemihexactinic form may bear two

long, straight or wavy, divergent, sharply pointed terminal rays,

thus giving rise to the oxyhexasters, so that all gradations between

the 6 and 12 rayed spicules are seen. These several forms are en-

tirely similar to those occurring in Staurocalyptus dowlingii

(Lambe)

.

The discoctasters (fig. 13, A) are not abundant. They are slender

rayed and on the whole small. The diameter is usually 80/x. The
central node is plain and very weakly tubercled. The principals

are slender, nearly as long as, or much longer than, the terminals.

The number of terminals to a principal is frequently three and

probably never more than four. They form a very slightly diverg-

ing tuft and are nearly straight. On the minute terminal disks

the marginal serration is wanting.

Malformed discoctasters, in which one or more primary terminals

stand free without fusing with any of the secondary principals, are

of occasional occurrence.

The microdiscohexasters are of usual appearance and 50)u, in diam-

eter. They are found, mostly in the ectosome and in the endosome,

in fairly large numbers though scattered.

The new species, as before mentioned, resembles Staurocalyptus

dowlingii in outer configuration and in some essential points of

spiculation, but differs from it in having a smaller discoctaster and

a larger microdiscohexaster.
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Genus RHABDOCALYPTUS F. E. Schulze, 1886

RHABDOCALYPTUS BOREALIS, new species

Figure 14; Plate 6, Figuke 3

As can be seen, this species has passed through my hands in no
small numbers. With one exception, all were obtained from the same
station. Some were not well preserved, the oscular margin and
other parts being damaged. Though these specimens all differ in

external appearance, they do show an essential or almost complete

agreement in spiculation.

Table 22.

—

Record of specimens of Rhabdocalyptus borealis

Specimen



104 PEOCEEDINGS OF THE NATIONAL MUSEUM

A a

VOL. 81

Figure 14.

—

Rhabdocali/ptus horealis, new species: a, Hypodermal pentactin, x 80+;
h, gastral hexactin, X 225— ; c, dermal pentactin, X 225—'; d, parenchymal oxy-
hexact, X 425+ ; e, oxyhexaster (form C). X 425+ ; f, oxyhexaster (form B),
X 425+ ; (/, oxyhexaster (form A), X 425+ ; /), microdiscohexaster, x 425—

; i,

discoctaster, x 250

ally thins out at the oscular margin, which does not flare out. The
base can not be said to be solid, since the gastral cavity extends
almost to the attachment surface.
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Specimen C is elongate-sacciform, 95 mm high, with an oval

oscular opening. The broadest part of the body is situated beloAv the

middle of the stock and measures 38 mm; the basal part measures

only 14 mm. The thickness of the wall is nearly the same as in speci-

men B, measuring 2 mm in the middle and 1 mm in the lower part.

Specimens D and E are similarly shaped and have bent bodies

(at the base) 75 mm in height. The diameters of the oval-shaped

osculum are 13 mm and 20 mm, respectively. The broadest part of

the entire stock measures 26 mm to 30 mm, and the extremely nar-

rowed stalklike basal region, which is bent toward one side, meas-

ures 2 mm to 5 mm in breadth. The thickness of the wall is 2 mm
at the thickest part of the entire stock. Both specimens are well

preserved, except at their basal ends. The gastral cavity seems not

to extend into the extreme end of the basal stalk region but appears

close to it.

Specimen F is the smallest of all, and is tubular or vaselike in

form, about 30 mm in height and not less than 8 mm in diameter.

The wall is 1 mm thick in the thickest part and becomes gradually

thinner toward the outer oscular margin, where it measures 0.8 mm.
The circular osculum measures 4 mm to 5 mm in diameter. The
prostal marginalia measure 15 mm to 20 mm in length.

The greater part of the entire stock of specimen G is broken, the

remaining part measuring about 35 mm high and 15 mm broad.

Specimen H (holotype, U.S.N.M. No. 22161) is a cup-shaped

sponge, 65 mm in height; the wall at the middle of the entire stock

measures 2 mm thick. The greatest breadth of the sponge appears

in the superior region ; near the lower part of the oscular margin it

measures 40 mm.
Sficulation.—The parenchymal principalia are bowlike oxydiactins

with tapering or straight raj^s, which subterminally are occasionally

smooth. They may attain a length of 6 mm and a thickness of 102/x

in the middle, but are usually smaller. The middle is not externally

marked by a swelling. There are no points worth special mention

regarding the slender parenchymalia.

The prostal marginalia present on some specimens are needlelike

oxydiactins, which may be 10 mm to 17 mm or more long and 12/a

to 77/x thick. The rays gradually taper toward the end and are

subterminally minutely tuberculated.

The prostal basalia are represented in some specimens. They are

nearly the same length as the prostal marginalia but are rather

strongly tuberculated at the ends and not extremely narrowed or

pointed.

The large prostal pentactins are present usually in the upper two-

thirds of the entire stock ; they seem to become lost as somehow they

are shed off in the lower parts. Diactinic prostalia were not ob-
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served in specimens A-C, either at the rim of the oscular margin or

in the lateral wall of the entire stock. But in the remaining speci-

mens, long, diactinic prostalia project beyond all parts of the outer

surfaces. They do not occur in large numbers nor do they form a

definite fringe at the oscular margin (except in specimen F), though

they are more abundant in the upper portion of the sponge than

elsewhere. These marginal and pleural prostalia are smooth on the

surface, frequently reach a length of 20 mm and have a maximum
thickness of about 180/x.

The hypodermalia are strongly developed diactins, oxypentactins

with paratropal paratangentials and pentactins. There are usually

in each grouj) one or two pentactins that have entirely smooth para-

tangentials, except at the ends; they may be the youngest of all in

the group. The older pentactins (fig. 14, a) usually are situated at

a higher level than the younger (this is characteristic of all Rhab-
docalyptus species) and have the paratangentials armed from base

to tip with strong, straight or slightly curved, and sharply pointed

prongs, arranged in two series along the lateral sides of the rays.

The prongs are placed at fairly regular intervals, those of the two

sides alternating with one another. In the basal parts of the rays,

the strongest prongs may be 119/^ long; there they all spring out

vertically, frequentlj'^ bend forward away from the dermal surface.

Toward the tip of the rays and along with the gradual tapering of

these, the prongs grow continually smaller. Apart from the above

prongs, the surface of the paratangentials is perfectly smooth, except

at the microtuberculated end. The unpaired shaft ray is occasion-

ally pronged, but then not so numerously as in other rays. The
paratangentials of the older pentactins are 20 mm to 50 mm long, and

the shafts 40 mm to 90 mm. The rays are not more than 85/>t thick

at the base.

The dermalia are predominantly pentactins (fig. 14, c), which

have short, rough, microtuberculated tangential rays 90/^ to lOOju,

long; proximal ray T5/t to 85^ long. Less often, among the der-

malia, stauractins are found lying with their rays in the dermal

plane and still more rarely hexactins somewhat smaller than those

in the gastral layer.

The gastralia are rough hexactins (fig. 14, 5) with rays exactly

like those of the dermalia ; length of rays, 152/^ to 190/a
;
breadth at

base, 12ju,. Occasionally all six rays in the same spicule are subequal,

though in most cases the proximal ray is somewhat longer than the

paratangential and the distal rays. They measure 152/* to 176/a in

length. The microtubercles are slightly more pronounced on the

proximal ray than on any other.

The oxyhexasters occur in abundance in all parts of the sponge

wall and are of three slightly differing forms, designated herein by
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the letters A, B, and C. Forms A and C are chiefly in the ectosome

or endosome, and form B is common everywhere, intermixed with

other forms, though less numerous in the endosome.

The A oxyhexasters (fig. 14, ff) are distinguished by having very

slender, slightly wavy and slightly roughened terminals. Each very

short principal usually carries two slightly curved terminals. The
diameter of the oxyhexaster, llS/x, seems to be greater than in

form B. Form A is not so numerous as the remaining forms.

Form B (fig. 14, /) is 88/x to IOO/a in diameter and occurs every-

where. It is by far the best represented of the three forms, occurring

in greatest abundance of all these spicules. It is distinguished by

having nearly straight and rough terminals, which seem not to be so

fragile as those in the form A. Each very short principal is provided

with two, occasionally three, straight, slightly rough terminals. This

roughness becomes more or less pronounced toward the base, but not

so prominent as to form microspines or barbs. The terminals meas-

ure 48/A to 52/x long.

Form C (fig. 14, e) resembles form B in shape and size. It is dis-

tinguished from the other forms by having very broad, strong prin-

cipals, to each of which are attached widely diverged strong termi-

nals. These principals are of a perceptible length, 4;ii; and there

are usually two, sometimes three, terminals to a principal. They

usually measure 49/x to 52ix long and have a smooth surface. This

oxyhexaster is represented in nearly the same numbers as form B,

but is more abundant in the endosome of the sponge. Throughout

the parenchymalia are a few oxyhexacts (fig. 14, d), which are rough

on the surface. The proximal and distal rays are 48/x long and the

tangential rays iO[x.

Discoctasters (fig. 14, i) commonly occur among the paren-

chj'malia and are occasionally found in the ectosome, as well as in

the endosome. The six prominent bosses present on the central

node frequently form a large tuberculated mass, measuring 12/a by

18/x across. The principals are slender, at most 4^ thick ; about one-

half or more the length of the entire ray, measuring 20ft to 32/i, long.

The fine terminals are four to six in number, in a gently expanding

tuft measuring 16/x to 30/a in length, and have very minute terminal

disks shaped like a pinhead. The diameter of the spicule is 80[i to

120/x.

The microdiscohexaster (fig. 14, ^) is relatively small, measuring

25/i in diameter. I have found it sparsely distributed everywhere,

though it is most frequently in the dermal and gastral membranes.

The principals are slender and form a cross measuring about Sfx in

axial length. The number of terminals may reach 10 to 12, meas-

uring 5/t long.
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This new species seems to agree closely with Rhcibdocalyptus

australis Topsent in outer appearance and in essential characters of

spiciilation, but differs from it in three respects: In our species (1)

the surface of the prostal paratropal pentactins is smooth, except

at the end, instead of microtuberculated over the surface; (2) oxy-

hexasters consist of three kinds and usually have smooth or slightly

rough terminals; (3) the cliscoctaster has four to six terminals to

each principal, instead of three to four.

RHABDOCALYPTUS HETERASTER, new species

FiGXJBE 15 ; Plate 6, Figure 6

The two complete specimens of this species were collected from

the Station 4770 (Bowers Bank, Bering Sea, 247 fathoms). Both of

FiGDRB 15.

—

Rhabdocalyptus heteraster, new species : a, Gastral liexactin, X 225 ;

6, oxyhexaster (form B), X 270; c, oxyhexaster (form B), X 270; d, oxyhexaster

(form C), X 270; e, oxyhexastei- (form A), X 270; f, oxyhexaster (form C) ;

X 270 ; g, hexactinic form, X 270 ; li, hexactinic form, x 270 ; i, hemihexactinic

form, X 270 ; j, hemihexactinic form, X 270 ; k, discoctaster, X 270 ; I, dis-

coctaster, X 180 ; m, microdiscohexaster, X 270

them are fairly thin-walled, subglobular, and purselike in form, and

are without a specially formed attachment at the base. In the

larger one (holotype, U.S.N.M. No. 22052) the total height is 85 mm



ART. 12 HEXACTINELLID SPONGES OKADA 109

and the breadth 57 mm measured at the broadest part, which is

just above the middle of the entire stock. The smaller one is 20 mm
in height and 12 mm in breadth. The dermal surface is rough and

is covered with pentactinic pleuralia on the inferior parts of the

sponge body. The oscular margin is much injured, only a part

remains of one side and it seems not to flare out. The orifice is sub-

circular, with a thin edge. The incurrent canalar apertures are very

small, attaining a size of nearly 0.5 mm and becoming smaller toward

the upper region of the sponge; they are numerous and distributed

closely together. The excurrent canalar apertures are also small,

nearly the same size as those of the incurrent canalar apertures,

covered by the thin gastral layer. The thickness of the wall near

the basal region is 3 mm to 4 mm, which becomes thinner toward the

oscular edge.

Spiculation.—Parenchymalia are long diactins, wdiolly smooth on

the center and roughened or microspined toward the ends, with

sharply pointed or conically pointed ends. The slenderer ones are

in bundles, and the thicker are isolated.

Hypodermal oxypentactins with the paratangential rays are

paratropal, more or less curved, smooth, and provided with nearly

regularly distributed, sharply pointed thorns.

Dermalia are rough pentactins, occasionally hexactins, or rarely

stauractins. The rays average 115)a long, measured from the center,

and 12;u, thick. They taper outward to a slight degree ; the ends are

rounded or conically pointed. The paratangential cross is usually

not convex on the outside and measures 220/1, to 240/x in length.

Seen surface on, the delicate dermal latticework presents irregular

meshes, though in places these show a tendency to assume a regular

quadrate arrangement, measuring 130/x in length of sides. The
hexactins and stauractins are of usual appearance and have nearly

the same length of ray, lOO/i to 150/* long. The latter spicules seem

to be more abundant than the former.

The gastralia are chiefly hexactins (fig. 15, a). The rays are

similar to those of the dermalia; only they are usually of a much
greater dimension. The paratangentials are somewhat longer than

the distal ray, measuring 120/x to 135/t in length, though they are

much shorter than the proximal ray, which may attain a length of

ITO/A. The rays are lO/i thick at the base and taper somewhat

strongly outward to sharply or conically pointed ends. Except for

the central node, all surfaces of the rays are microspined, though

more sparsely proximally.

Three varieties of oxyhexasters may be distinguished, designated

by letters A, B, and C.

The first oxyhexaster, form A (fig. 15, e), occurs mostly in the

ectosome and occasionally intermixed with form C in the choano-
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some; diameter, 105/x. The principal is exceedingly short and

slender and to it two slender terminals (occasionally three) are

usually attached. They are nearly straight, narrowly diverged, and

slightly rough, or nearly smooth on the surface.

The second variety, form B (fig. 15, 6, <?), is nearly the same size

as form A, but is frequently smaller. It occurs mostly in the cho-

anosome, rarely intermixed with the form A in the dermal layer.

It is distinguished by slender principals and by weakly bifurcated

slender terminals. (The degree of divergence is about intermediate

between forms A and C.) Each short, slender, principal is provided

with two straight, smooth terminals, and does not form a central

node, as in form A.

The last oxyhexaster, C (fig. 15, d^ /), occurring only in the

gastral layer, measures 76/x, in diameter. It is distinguished by

having very broad principals, forming a distinct central node, and

widely diverging terminals. Each broad principal in a spicule usu-

ally carries two of these widely diverging, smooth terminals.

Besides these normal oxyhexasters, there are hemihexactinic (fig.

15, ?', j) and hexactinic (fig. 15, ^, h) forms in the parenchymal,

subdermal, and subgastral layers. They measure about SOjU in axial

length and have smooth-surfaced rays.

The microdiscohexaster (fig. 15, m) is present sparsely in the gas-

tral layer and near the hypogastral layer. It measures 20ju, in diam-

eter and is provided with very delicate terminals. As its features

are common to the microdiscohexaster, which occurs in many mem-
bers of the present genus, a detailed description here is unnecessary.

Discoctasters occur in abundance everywhere in the entire body.

Of them I also distinguish two varieties. They occur in different

quantities and show also certain differences in the manner of dis-

tribution and in shape. The one variety (fig. 15, 1) usually occurs in

the subdermal space and is much larger than the other. In diameter

the spicule in question varies from 190/t to 290)a. The central node

frequently has six more or less distinct hillocklike prominences.

The principals take up about one-third or less of the entire ray

length, measuring 32/x long, while the terminals are nearly twice as

long as the principals. There are five to eight terminals in a tuft;

occasionally as few as three. The tuft is very gently expanded dis-

tally, the terminals composing it being each slightly bent outward,

or are sometimes nearly straight. The surface of the terminals and

principals is smooth or microtuberculated. The terminal disks are

very small and pinheadlike.

The other form (fig. 16, k) resembles that occurring in Rhabdo-

calyptus dawsonii. It is usually present in the subgastral and paren-

chymal regions; frequently in the subdermal space intermingled

with the former variety. It is much smaller, averaging 90/a in
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diameter, with a distinct, quadrangular central node, which is 8ja to

lO/i across.

The principals are slender and smooth on the surface. They are

much shorter, about half or more of the length of the terminals,

which measure about 16/a long. There are two to four terminals to

each principal. The tuft is also gently curved near the end. The
terminal disks are also much smaller and are pinheadlike in shape.

Remarks.—The distinguishing characters of the present species

are: (I) Two kinds of discoctaster are present; the larger one meas-

ures 190;u, to 210/A in diameter and is not provided with a distinct

quadrangular central node, while the smaller one measures OO/x and
has a very regular, quadrangular central node. (2) There are three

kinds of normal oxyhexasters, differing in dimensions, in degree of

divergence of the terminals, and in the development of the principals.

RHABDOCALYPTUS AUSTRALIS Topsent

Rhahdocalyptus australis Topsent, Result. Voy. S. Y. Belgica, Zoologie, Spong-

iaires, p. 37, pi. 2, figs. 5, 6, pi. 4, figs. 14^21, pi. 5, fig. 1, 1901.

Two complete specimens were obtained from the same station,

together with Rhahdocalyptus horealis. Specimen A is larger than B,

and is an elongate, tubular, or vaselike sponge, slightly and irregu-

larly compressed laterally. It is about 68 mm long, 19 mm broad

in the middle, and considerably tapered at the lower end, which

measures 13 mm broad. The upper truncated end of the body is

occupied by an oval-shaped osculum, measuring 10 mm in diameter.

The wall is about 2 mm thick in the middle, gradually becoming thin-

ner toward the oscular edge, and is thinner than that of the second

specimen. Over the entire external surface, except near the inferior

part of the stock, there arise pentactinic prostal pleuralia. In the

upper part of the body they are finer and much shorter than those

situated lower down. Along the oscular edge the cliactinic prostal

marginalia project straight upward, the exposed portion attaining a

length of 7 mm.
Specimen B is very small, measuring about 13 mm in diameter.

It retains a barrellike shape, a cross-section of the body being approx-

imately circular. It possesses a small circular osculum 4 mm in di-

ameter. The body wall is very thick, attaining a thickness of 4 mm
^t the thickest part of the body. Both the prostal marginalia and

Table 23.

—

Record of specimens of Rhabdocalyptus australis

Specimen
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the prostal pleuralia have increased in number. The latter are

abundant over the entire stock.

Spiculation.—The diactinic prostal marginalia are very long, meas-

uring 15 mm to 20 mm, and are inserted over half or more of the

entire length. They measure 132/a to 176/x in diameter in the middle

and are gradually tapered at both ends. They are smooth on the

surface, except at both ends, which are usually minutely tubercu-

lated, although occasionally not tuberculated in the larger specimen.

Prostal basalia have a shape somewhat different from the other pros-

tal marginalia and prostal pleuralia. They measure 0.132 mm to

4.79 mm in length and 22)U, diameter in the middle. They are slightly

narrowed proximally, but become broad distally, usually forming a

distinct knob-shaped swelling. Both ends are strongly tuberculated.

The discoctaster is rare. The microdiscohexaster may be lacking.

RHABDOCALYPTUS ITNGUICULATUS Ijima

Rhabdocalijptus unguwuJatus Ijima, Journ. Coll. Sci. Imp. Univ. Tokyo, vol. 18,

art. 7, pp. 268^276, pi. 21, figs. 1-12, 1904.

This species is represented by two specimens obtained from a depth

of 482 fathoms near the western extremity of the Aleutian Islands

(Station 4781). It has hitherto been recorded from the Sagami Sea

in Japan, and this is the first time it has been collected so far north.

The smaller specimen (A) differs a little from R. unguiculatus^ but

I am nevertheless inclined to identify it with that species. It is

almost completely preserved, lacking only the basal parts of the

stock. It is vaselike in form, 125 mm in height and 50 mm broad

in the middle. The thickness of the wall at this point is 6 mm to

7 mm. The osculum is smaller than that of the type species, meas-

uring 11 mm in size. The gastral latticework, however, is discontin-

uous. Its meshes are not vaulted, and, being filled with the choano-

some, are not visible to the eye.

Spicylation of specimen A.—The discoctasters have much smaller

dimensions, in diameter measuring 108/i to 140;li. I have even seen

a few of them outside of the dermal layer. One point of difference

from the type specimens is that they probably occur in two very

slightly differing sizes, the one chiefly in the hypodermal and hypo-

gastral layers and the other in the parenchymal space. The hypo-

dermal and hypogastral discoctasters are slightly larger than tliQ

latter, measuring 135/^, to 140/x in diameter. The central node arising

from the principals is very prominent. The parenchymal discoc-

tasters measure 108/x to 112/x in diameter and infrequently the central

node is indistinct. In general, the terminals of the oxyhexaster are

much more fragile and slightly more wavy than those of the type

specimens.
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Specimen B is not so well preserved as specimen A ; several parts

of the entire stock are torn off. The hypodermal pentactins are

more numerously veiled on the surface of the sponge. In this speci-

men, the prostal marginalia are better developed and can be distinctly

observed. Along the oscular edge the diactinic prostal marginalia

project straight upward, the exposed portion attaining a length of

30 mm. This spicule is very long, and is inserted for half or more of

its entire length in the sponge body. They are smooth on the surface

except the proximal ends, which are minutely tuberculated and taper

gradually toward the tips. In the discoctasters, the humplike prom-

inences of the central node usually appear and are distinctly

recognizable. The terminals of the oxyhexasters are not so fragile

as those occurring in specimen A and are very nearly like those of

the type specimens.

RHABDOCALYPTUS BIDENTATUS, new species

Figure 16 C)

This new species is based on a single holotype specimen (United

States National Museum No. 22053). It is a fairly large, solitary

individual, obtained at Station 5087 in Sagami Bay (614 fathoms).

The body is cuplike in shape, truncated at the upper end and gradu-

ally narrowed toward the base. The height is 195 mm. The body is

only slightly laterally compressed. At the superior region of the

body the breadth is 95 mm ; near the base it is 45 mm. The oscular

edae is not so thin as in some other members of the genus and mav
not be provided with distinct prostal marginalia. The base is solid,

as the gastral cavity does not extend to the attachment surface. The
thickness of wall at the middle of the body is 10 mm ; farther below

it measures up to 2 mm and near the oscular margin it measures

7 mm. The dermal surface may be fairly smooth, when in a good

state of preservation. On the whole, it forms a delicate lacework,

judged from the remains of the meshes of latticework seen under the

microscope. Pentactinic hypoclermalia are mostly preserved in in-

ferior parts of the stock. On the inner side of the wall, the endo-

some shows a continuous delicate gastral lacework, the quadrate

meshes of which are visible to the naked eye.

The incurrent canalar apertures are of about the same size as the

excurrent on the external side but are somewhat more closely set

together. They usually show an oval, sometimes elliptical, shape

and measure 2 mm to 7 mm.
Our species closely resembles R. tmguiculatus Ijima but differs

from it chiefly in the dermal spiculation and in the character of the

terminal disk of the discoctaster, which has two distinct sharply

pointed claws on its edge. The species also agrees with R. mirahilis

118040—32 8
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Schulze in essential characters, but differs from it in the character

of the gastral hexactins and of the discoctasters, the latter differing

in the same manner as those of R. unguiculatus just mentioned.

Spiculation.—TJie principal parenchymalia are mainly slender

oxydiactins (fig. 16, c?), attaining a length of 6 mm and a thickness

of 8/1. to 20/>i at the middle. They usually form slender bundles,

Figure IQ.—Rhaidocalyptus bidcntatus, new species: a, Gastral oxyhexactin, X 175+

;

b, dermal tauractin, X 157+ ; c, dermal stauractln, X 175+ ; d, parenchymal diactin,

X 375 ; e, hexactinic form, X 375 ; /, oxyhexaster, X 375 ; g, hemihexactinic form,

X 375 ; h, discoctaster, X 375

although they occasionally appear singly. The gradually tapering

rays are subterminally more or less rough. There are no points

worth special mention regarding the slenderer parenchymalia.

The hypodermalia consist of large oxypentactins with paratropal

paratangentials, which are 5 mm to 6 mm in length and about 80/x
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in thickness at the base. The shaft, up to 6.5 mm to 7 mm in lengthy

is always the longest of the rays; it is smooth except at the rough-

ened end and is not provided with spines. The paratangentials are

also nearly smooth on the surface. The stout conical spines occur

in a rather regular distribution—in two lateral rows. Those situated

on the basal parts of the rays spring vertically, become more or less

bent forward near the end of the ray, and bend more strongly toward

the extremity. These hypodermal pentactinic spicules may occur

singly and not in close groups of two or more, as in some other

members of this genus. Occasionally they occur fairly close to-

gether. Diactins do not seem to associate with the hypodermal

paratangentials in forming the support to the dermal layer.

The dermalia are mostly stauractins (fig. 16, c), but frequently

rough diactins and rarely pentactins, as well as stauractins. The

common stauractins appear abundantly in the entire stock. The
center of these is generally plain but occasionally shows a gentle

swelling on either the external or the internal side or both. The axial

length of the spicule may measure 260/^ to 320/a and lOju, thick at the

center. The entire surface is slightly roughened, being more pro-

nounced at the conically pointed ends. In the diactins the sup-

pressed rays are indicated by three knobs in a cruciate arrangement

on the center. The rays are rough all over and taper slightly toward

the rounded or obtusely conical end. They measure 320ju, to 480/x in

total length and 12/x in thickness near the middle. In the tauractins

(fig. 16, h) the atrophied paratangential usually leaves a knoblike

relic, while the radial rays may or may not be similarly represented.

The meshes of the dermalia, which are composed of stauractins,

diactins, and pentactins, are more irregular in shape than those of

the gastralia.

The gastralia are rough oxyhexactins (fig. 16, a) of great axial

length. The length of the free proximal ray in the most prominent

part is 320/a; that of the distal ray, 160/x; that of the paratangentials,

180/^ ; thickness of rays near the base, about 10/x, on the average. The

microtubercles on all rays are sparsely and uniformly developed but

are somewhat strongly pronounced on all the ends. The gastral lace-

work shows a regular quadrangular shape, measuring about 140/x by

190jU, in length of sides.

The discoctasters (fig. 16, h) resemble in shape and size those of

R. ungniculatus. They are found more abundantly in the ectosome,

as well as directly under the dermalia, than in deeper parts. Their

diameter is 150/a to 160/a. The principals are entirely smooth on the

surface and 16/^ long as measured from the spicular center; in any

case they are much longer than in R. unguiculatus. The terminals

number 6 to 8 to each principal and form a rather broad, lilylike

tuft, expanded at the outer end. Each terminal disk distinctly shows
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strongly recurved and sharply pointed marginal claws, usually num-
bering two, occasionally three or more, on the external side of the

disk.

Oxyhexasters represented by hemihexactinic and somewhat less

frequently by hexactinic forms, are abundantly present in the choano-

some as well as in the gastral layer. Normally developed oxyhex-

asters (fig. 16, /) may frequently appear in the choanosome, measur-

ing 130/A to 140/x in diameter. From each exceedingly short prin-

cipal there diverge two, occasionally three, slightly rough-surfaced

and nearly straight terminals. Hexactinic forms (fig. 16, e) (axial

length 120/x) are for the most part appreciably smaller than the

hemihexactinic. It seems to be the general rule that the oxy-

hexasters show a tendency to take the hexactinic form. The ter-

minals ajopear to be moderately thin and are generally nearly

straight. In the hemihexactinic forms (fig. 16, g) usually five, but

sometimes one, of the six principals are uniterminal ; the rest of the

principals are biterminal, in which case the entire ray is either

straight or else is bent at the base. A case of a. principal bearing

more than two terminals has not been observed.

Microdiscohexasters of 30/x and 40/i, in diameter are sparsely dis-

tributed in the dermal membrane as well as in the choanosome.

They are quite similar to those occurring in R. ung^iculatus, except

in having a greater diameter.

RHABDOCALYPTUS VICTOR Ijima

Rhahdocalyptus victor Ijima, Annot. Zool. Japon., vol. 1, p. 52, 1897.

—

Ch.

Gkavier, Bull. Mns. d'Hist. Nat. Paris, vol. 5, no. 8, p. 421, 1899.—Ijima,
Journ. Coll. Sci. Imp. Univ. Tokyo, vol. 18, art. 7, pp. 238-253, pis. 18, 19,

figs. 1-23, 1904.

Two small fragments in this collection, which probably belong to

the same colony, were obtained at the entrance of the Uraga Channel,

at a depth of 200 fathoms (Station 5090). In these specimens I

found much larger and stronger parenchymal prostalia than any

hitherto recorded, attaining a length of 30 mm to 40 mm and a width

of I70fj. at the middle. The discoctaster usually measures ISOfx in

diameter, and frequently larger ones, measuring 220/x in diameter, are

found on the gastral layer intermingled with the smaller. It may be

somewhat worth while to mention that the meshed siliceous reticulum,

which seems to be homologous to that of basidictyonal plate in its con-

titution and formation, is occasionally present on the surface of the

large parenchymal diactins to which it is attached. The foundation

of this network is made up of certain stauractins, hexactins, and

pentactins, synapticularly fused together.
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NEW Species and Subspecies of Hyalonema and Pheronema
1. 2, Ilyuloiumu (Cyliconeinn) nprrtiim soliilitni: :<, ',, II. (C.) hozawai: 4, Pherommn (ilohosinii Uijo-

shimi-nsis. All about natural si^.e except •'', which is X ^3.
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NEW SPECIES AND SUBSPECIES OF HYALONEMA AND PHERONEMA

1, Pheronana ijimni; 2, Ilyalonema (Cnscinonema) oi>utum; 3, II. (C.) kirkpatrkki ghbosum. All

natural size except 3, which is X yi.
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NEW Species of Farrea and Eurete

1, Farren wata.ici; 2, F. kurilemh: 3, Eurete nip/wniai; 4, E. hreyuliirh: f), Furren berinnUinn: (\, 7, FAirete

sacculifoTjuh. All about natural size except 2, which is X L'-



U. S. NATIONAL MUSEUM PROCEEDINGS. VOL 81. ART 12 PL. 4

APHROCALLISTES

1, Aphrocallixles beatrix orientnlis Ijima; 2, 3, A. yatsui, new species. All iiaUiral size.
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ACANTHASCUS. LANUGINELLA, AND AULOSACCUS
1. Aanithfrn-a.. jMichndrrma. nvw spocics, X I; 2, Lanu<jinell„ piipr, Sfhmi.lt, X 1; :',, Atilosacci,.^ iilha-

trosxi, new species, X '/j; 4, .1. /liinildris, new species. X H.
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NEW Species of Rhabdocalyptus, Bathydorus. staurocalyptus, and
HYALASCUS

1, Rhnbdocniypliis bidriitaliis: 2, Bathtidoriis a species; 3, Rhabdocalyptus borealis: 4, Siatirocalyptus

ruiincritciatus: ."i, llyalascus aitenuatus: 6, Rhabdocalyptus heteraster. All about natural size e.xeept

2, which is X 3.
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(Synonyms are given in italics)

Acantliascus, 94.

cactus, 98.

pachyderma, 94.

afflne, Hyalonema, 19.

japonicum. Hyalonema, 19.

reticulum, Hyalonema, 19.

albatrossi, Aulosaccus, 78.

aleutiana, Aplirocallistes, 58.

Amphidiscopliora, 6.

apertum, Hyalonema (Cyliconema), 19.

apertum, Hyalonema (Stylocalyx), 19
apertum solidum, Hyalonema (Cylico-

nema), 21.

apertus'. Stylocalyx, 19.

Aplirocallistes, 51.

aleutiana, 58.

beatrix orientalis, 51.

intermedia, 52.

yatsui, 56.

Aphrocallistidae, 51.

attenuatus, Hyalascus, 69.

Aulosaccus, 73.

albatrossi, 78.

fissuratus, 73.

fissuratus sbimushirensis, 77.

pinularis, 88.

schulzei, 82.

solaster, 85.

tuberculatus, 83.

tiustralis, Rhaltdocalj'ptus, 111.

Bathydorus, 91.

a species, 91.

/3 species, 92.

beatrix orientalis, Aplirocallistes, 51.

beriugiana, Farrea, 39.

bidentatus. Rhabdocalyptus, 113.

boreal is, Rbabdoealyptus, 103.

cactus, Acantliascus, 98.

Chaunoplectella, 60.

spinifera, 00.

€lavularia, 30.

clatliratum, Hyalonema. 29.

corrugata, Crateromorpha, 68.

Coryuonema, 29.

Coscinonema, 25.

Crateromorpha, 66.

corrugata, 68.

meyeri rugosa, 66.

Cyliconema, 19, 21, 22.

elisae, Periphragella, 50.

Enplectella, 61.

owenl, 61.

Euplectellidae, 61.

Euplectelliuae, 61.

Eurete, 43.

farreopsis, 49.

irregularis, 48.

nipponica, 43.

saeculiformis, 45.

schmidtii, 47.

Euretidae, 43.

Farrea, 30.

beringiana, 39.

kurilensis, 30.

sollasii, 37.

soUasii yakushimensis, 38.

watasei, 34.

Farreidae, 30.

farreopsis, Eurete, 49.

fissuratus, Aulosaccus, 73.

fissuratus sbimushirensis, Aulosaccus,
77.

giganteum, Pheronema, 6.

globosum, Hyalonema (Coscinonema)
kirkpatricki, 25.

globosum kago.sliimensis, Pheronema,
6.

heteraster, Rhabdoealyptu.s, 108.

Hexactinosa, 30.

Hexasterophora, 30.

hozawai, Hyalonema (Cyliconema), 22.

Hyalascus, 69.

atteuuatus, 69.

Hyalonema, 19.

affine, 19.

affine japonicum, 19.

afUne reticulum, 19.

clathratum, 29.

(Coryuonema) owstoni, 29.

(Coscinonemp ) kirkpatricki globo-

sum, 25.

(Coscinonema) ovatuni, 26.

(Cyliconema) apertum, 19.

(C.vliconema) apertum solidum,

21.

(Cyliconema) hozawai, 22.

maehrenthelU, 19.

reflexum, 15.

(Stylocalyx) apertum, 19.

Hyalonematidae, 19.

ijimai, Pheronema, 8.

intermedia, Aphrocallistes, 52.

irregularis, Eurete, 48.
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japonicum, Hyalonema affine, 19.

kagoshimensis, Pheronema globosum, 6.

kirkpatricki globosum, Hyalonema
(Coscinonema), 25.

kurilensis, Farrea, 30.

Lanuginella, 68.

pupa, 68.

Lanugiiielliuae, 68.

Leucopsacasidae, 60.

Lyssacinosa, 60.

maehrenthelli, Hyalonema, 19.

meyeri rugosa, Crateromorpha, 66.

nipponica, Eurete, 43.

orientalis, Aphrocallistes beatrix, 51.

ovatum, Hyalonema (Coscinonema),
26.

owenl, Euplectella, 61.

owstoni, Hyalonema ( Corynonema )

,

29.

pachyderma, Acanthascus, 94.

Periphragella, 50.

elisae, 50.

Phei'onema, 6.

giganteum, 6.

globosum kagoshimensis, 6.

ijimai, 8.

surugensis, 13.

Pberouematidae, 6.

pinularis, Aulosaccus, 88.

pupa, Lanuginella, 68.

rcflexum, Hyalonema, 15.

reflexus, Sericolophus, 15.

reticulum, Hyalonema afflne, 19.

Kbabdocalyptus, 103.

australis. 111.

bidentatus, 113.

Rhabdocalyptus borealis, 103.
heteraster, 108.

unguiculatus, 112.
victor, 116.

Rossellidae, 66.

Rossellinae, 66.

rugocruciatus, Staurocalyptus, 99.

rugosa, Crateromorpha meyeri, 66.

sacculiformis, Eurete, 45.
schmidtii, Eurete, 47.

schulzei, Aulosaccus, 82.

Semperella, 16.

Scopularia, 43.

Semperella, 16.

schulzei, 16.

Sericolophus, 15.

reflexus, 15.

shimushirensis, Aulosaccus fissuratus,

77.

solaster, Aulosaccus, 85.

solidum, Hyalonema (Cyliconema)
apertum, 21.

sollasii, Farrea, 37.

sollasii yakushimensis, Farrea, 38.

spinifera, Chaunoplectella, 60.

Staurocalyptus, 99.

I'ugocruciatus, 99.

Stylocalyx apertus, 19.

surugensis, Pheronema, 13.

tuberculatus, Aulosaccus, 83.

unguiculatus, Rhabdocalyptus, 112.

victor, Rhabdocalyptus, 116.

vpatasei, Farrea, 34.

yakushimensis, Farrea sollasii, 38.

yatsui, Aphrocallistes, 56.
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