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NOTE.

The Triaxon Sponges herein described by Professor F. E. Scbulze were all collected daring;

the years 1885-1900 by the Naturalists of the Royal Indian Marine Sarvey Ship " Investigator.
"

As to the ways and means by which they came to be collected and to be deposited in the

Indian Museum, I may refer to the preface of certain other of the Trustees' publications, namely,

to the Catalogue of Indian Deep Sea Fishes, to the Account of the Investigator Deep Sea Brachyura,

and to the Account of the Investigator Deep Sea Madreporaria.

As to the scope of the Investigator's work and the nature of her equipment, etc., I may

refer to the Scientific ilemoirs by Medical Officers of the Army of India for the year 1899, Part XI.

,' • A. ALCOCK, Major, I.M.S.,

Superintendent of the Indian Museum





INTRODUCTION.

In the " Abhandlungen der Kngl. Preussichen Akademie der Wissen-

schaften" for 1894, 1895, and 1900 I have pubUshed three memoirs on the

Hexactinellida collected by the "Investigator" in 1885-1898 and placed at my

disposal by Prof. J. Wood-Mason and Dr. A. Alcock.

At the latter's request I have now prepared a report embodying the results

pubhshed in those memoirs for an English translation. Making use of the

facts concerning these sponges since brought to light, through my investi-

gation of the Hexactinellida collected for the most part under the supervision

of A. Agassiz by the "Albatross" and through other investigations, I have

now re-examined the " Investigator " material. This report is therefore not a

mere translation of the German memoirs named above but a revised second

edition of their re-arranged contents.

For the sake of completeness I shall first give a list of the Hexactinellida

collected in the Indian Ocean by other expeditions than those of the " Investi-

gator."

I limit the Indian Ocean as follows -.—Pfesi ; Africa from Suez to Cape

Agulhas, and from thence to the South Polar circle, the meridian 20' B.

South: South Polar circle from 20= E. to 146° 50' 39" E. East : from the

South Polar circle to Tasmania, the meridian 146' 50' 39" B., then Tasmania,

Australia, the Sunda Islands and the East Indies. North : Asia from the Malayan

Peninsula to Suez.

Before the "Challenger" Expedition only four species of HexactinelHda

were known from the Indian Ocean, namely :

—

(1) Eupledella cucumer R. Owen 1857, in Trajis. Linn. Soc, Yol. XXII,

(2), pp. 117-124, pi. XXI. Seychelles.

(2) Gorbitella corbicula Bowerbank 1867, in Proc. Zool. Soc, London,

1867, p. 858. Isle de Bourbon.

(3) Farrea occa Bowerbank 1862, in Phil. Trans., Vol. CLII, p. 747, pi.

XXXIII, f. 7. Seychelles.



(4) Farrea densa Carter 1873, in Annals Mag. Nat. Hist., s. 4, Vol. XII, p.

463, pi. XVII, f. 6 and 7. Seychelles. Genus and species uncertain.

To those were added by the "Challenger" Expedition 15 species which

I described in the "Report of the Scientific Results of the Voyage of H.M.S.

"Challenger," Hexactinellida " in 1887, namely:

—

(5) Eyalonema clavigerum F. E. Sch. I.e., p. 220, pi. XLI, S. Penguin

Island (Crozets), 46' 16' S. 48' 27' E., 2926 m.=1600 fths.

(6) Eyalonema conus F. E. Sch. I.e., pp. 209 and 210, pi. XXXIII, f. 8-15.

S. Australia 50° 1' S., 123' 4' E., 3291 m.=1800 fths.

(7) Eolascus fihulatus F. B. Sch. I.e., pp. 87-89, pi. XV, f. 1-5, XVI.

S. Australia 42° 42' S., 134° 10' B., 4755 m.= 2600 fths.; W. Crozet Islands 46'

46' S., 45° 31' E., 2515 m.=1375 fths.; S. Penguin Island (Crozets) 46° 16' S.,

48° 27' E., 2926 m.=1600 fths.

(8) Eolascus polejxvi F. B. Sch. I.e., pp. 89 and 90, pi. XVII, f. 1-5, S.W.

Australia 53° 55' S., 108° 85' E., 3566 m.= 1950 fths.

(9) Malaeosaccxis vastus, F. E. Sch. I.e., pp. 90-93, pi. XVII. W. Crozet

Islands 46° 46' S., 45° 31' E., 2515 m.=1375 fths.

(10) Aulascus johnstoni F. B. Sch. I.e., pp. 118 and 119, pi. XXII, f. 1-3,

S.B. Prince Edwards Island 46° 41' S., 38^ 11' E., 507 m.=310 fths.

(11) Pleorhahdus (Polyrhabdus) oviformis F. E. Sch. gen. dubium, spec,

dubia I.e., pp. 121 and 122, pi. XXIII, f. 1-8, S.W. Austraha 62° 26' S., 95° 44'

E., 3612 m.=1975 fths.

(12) Gaulophaeus latus F. E. Sch. I.e., pp. 124-126, pL XXIV. S. Penguin

Island (Crozets) 46° 16' S., 48° 27' E., 2926 m.=1600 fths.

(13) Gaulophaeus (Balanella=-Balanites) pvpetta F. E. Sch., I.e., pp. 122 and

123, pi. XXIII, f. 9-14, S.W. Australia 59° 55' S., 108° 85' E., 3566 m.=1950fths.

(14) Bathydorus spinosus F. B. Sch. I.e., pp. 153-154, pi. LIX, f. 6-9, S.

Penguin Island (Crozets) 46° 16' S., 48° 27' E., 2926 m.=1600 fths.

(15) Bossella antarctiea Carter I.e., pp. 139-142, pi. LV (including

Acanthascus (/rossularia F. B. Sch. synonym I.e., pp. 145-147, pi. LVI), S.

Kerguelen 52° 4' S., 71° 22' B., 274 m.= 150 fths. S.E. Prince Edwards Island

46° 43' S., 88° 4' 30'' E., 256 m.=140 fths. S. Possession Island (Crozets) 46°

47' S., 51° 37' B., 381 m.= 210 fths.

(16) Aulocalyx irregularis F. E. Sch. I.e., pp. 174-176, ph LX, S.B, Prince

Edwards Island 46° 41' S., 38° 10' E., 567 m.= 810 fths.

(17) Ghonelasma lamella F. B. Sch. I.e., pp. 321-323, pi. LXXXVII,

LXXXVIII, S. Possession Island (Crozets) 46° 58' S., 51° 52' B., 1006 m.=550 fths.



(18) Farrea spec. I.e., p. 4i77, S. Penguin Island (Crozets) 46" 16' S., 48"

27' E., 2926 m.=1600 ftlis.

(19) HexactineUa spec. I.e., p. 478, S. Possession Island (Crozets) 46" 53'

S., 51" 52' B., 1006 m.= 550 fths.

Lately two species were collected by the "Pola" Expedition. These I

described in the " Bericht der Commission fiir Oceanographische Forschungen,

Zoologische Brgebnisse XVI ", in 1900. They are :

—

(20) Aulocystis grayi (Bwbk.) I.e., p. 1, pi. I-II, Red Sea 22" 51' 5" to 26° 75'

N., 490-868 m.^268-474 fths.

(2n Tretoealyx polx F. E. Sch. I.e., p. 9, pi. Ill, Red Sea 17" 42' 2" to 25°

57' N., 841-820 m.= 186-449 fths.

Some of the young " Investigator "-Hexactinellida described in my pre-

vious Memoirs as distinct species can now be identified with sufficient certainty

as youthful forms of other species, so that the total number of the species col-

lected by the " Investigator" appears slightly reduced.



A. AMPHIDISCOPHORA.
I. HYALONEMATID^.

Of the 120 Hexactinellida collected by the "Investigator" a considerable

number of specimens and of species belong to the Amphidiscophora, a group

characterised and distinguished from the other Hexactinellida (HeMisterophora)

by the presence of amphidiscs and the absence of hexasters. Having united

Foliopogon Wyv. Thoms. with Pheronema Leidy, I distinguished in the only

family of the Amphidiscophora, the Hyalonematidse, the three genera Pheronema

Leidy, Hyalonema J. E. Gray, and Semperella J. E. Gray. Further investi-

gations have however shown me the advisability of re-establishing the genus Polio-

pogon as distinct from Pheronema (see below). To these four the new genus

Lophophysema, based on a fine specimen of the " Investigator " collection, is to

be added, so that the family now comprises five genera, Pheronema Leidy, Polio-

pogon "Wyv. Thoms., Hyalonema J. B. Gray, Lophophysema F. B. Sch., and /Sem-

perella J. E. Gray. All these with the exception of Poliopogon are represented

in the " Investigator " collection.

The two subfamilies Hyalonematinas and Semperellinx have nearly the

same spiculation and are only distinguished by their external shape and the

formation of their canals. This distinction appears so unimportant that I now

refrain from distributing the genera among them.

Pheronema, Leidy.

Among the first " Investigator "-Hexactinellida received were two speci-

mens of a new Pheronema species which I described as P. raphanus in the

Abhandl. der Preuss. Akad. 1894, pp. 8-13. Both had completely lost their

prostalia lateralia and I thought that their absence was a peculiarity of this

species. Formerly, in the " Challenger " Report, I had distinguished the allied

genera Pheronema and Poliopogon by the presence of prostalia lateralia in the

former and their absence in the latter. Now finding a sponge iindoubtedly

belonging to Pheronema and, as I then believed, without prostalia lateralia,

I thought it necessary to unite these two genera.* The material of Pheronema

* Abh. Preuss. Ak., 1894, p. 7.



raphanns subsequently received made it clear however that prostalia lateralia

are normally present in good specimens of this species both young and adult.*

The reason for uniting Pheronema and Poliopogon was thus invalidated and it

became necessary, as stated above, to re-establish Poliopogon Wyv. Thorns, as

a genus distinct from Pheronema.

One of the Pheronema specimens was a small and badly preserved speci-

men which appeared to be distinguished from P. raphanus by the large size of

its prostalia marginalia and I established for it the species Pheronema circum-

palatmn F. E. Sch.t The examination of better preserved specimens of this

sponge subsequently received showed however that Pheronema circumpalatum

was merely a young P. raphanns-X

Pheronema raphanus, F. E. Sch.

Plate I.

1895 Pheronema raphanus F. E. Sch., in Abh. PrensB. Ak. 1894, pp. 8-13, Taf. I.

„ Pheronema circumpalatumF. K. Sch., ibidem, pp. 13-17, Taf. II.

190O Pheronema raphanus F. E. Sch. in Abh. Preuss. Ak., 1900 pp. 3-7, Taf. I.

The adult sponge is a hand in height and over. It has the shape of a

radish and its maximum transverse diameter, which is situated two finger-

breadths below the upper end, exceeds its height. The oscular margin is

nearly circular. The upper surface is occupied by a plain or slightly concave

sieve-plate. The sides bulge considerably in their upper part. Below, the

sponge is attenuated, inversely conical, and terminates in a rounded protuber-

ance two to three finger-breadths high. From this a root-tuft of spicules one

finger long and two to three fingers broad protrudes. This tuft is composed of

numerous spicule-bundles of the thickness of goose-quills. Above, the spicules

composing the bundles are firmly united and the bundles themselves perfectly

distinct. Below, the spicules diverge and the ends of the bundles unite to form

a continuous spicule-mass.

The margin of the sieve-plate is alternately sharp and rounded ; its edge

appears as an undulating line slightly raised and sharpened at 5 (rarely 6 or

more) equidistant points. Marginalia arranged in a single row protrude from

it 2-3 cm. These marginaha are much larger and closer together on the sharp

protruding parts of the margin than in the rounded and depressed interstices

where they may be totally absent. The fringe they form accordingly appears

fully developed only on the elevated parts of the margin. The ratio of the

lengths of these well developed parts of the marginal fringe to the intervening

spaces differs in different specimens, but is fairly constant in one and the same

individual. The latter are usually longer than the former.

* Abb. Preuss. Ak., 1900, p. 5. t Abb. Prenss. Ak. 1894, pp. 13-17.

J Abli. Preuss. Ak. 1900, pp. 4-7.



The prostalia lateralia whicli protrude radially from the sides of the sponge

are most numerous just beloTv the bulging equatorial zone. Scattered prostalia

lateralia however occur right dovm to the lo'wer end of the sponge. Most of

them are stout, situated singly, and protrude several centimeters ; some are smaller

and arranged in protruding bundles. The lateralia are very hable to be broken

off : one only finds them intact in the very best specimens.

The prostaUa marginalia do not increase in thickness uniformly with the

growth of the sponge. In young specimens of walnut-size they are much thicker

than in specimens full grown. In the former we generally find 6-10 marginalia,

600-800 a thick, situated in a row on each marginal prominence. In the latter

there are about a hundred marginalia only 200 h- thick, or under, on each promi-

nence. Specimens under walnut-size, again, have more slender marginalia than

those of walnut-size. In such small specimens their thickness decreases with

the size of the sponge, until in specimens 15 mm. high the marginalia are

again, as in the fuUgrown sponge, only 200 /^ thick. This curious abnormity

formerly induced me to establish a distinct species, Pheronema circumpalatum,

for the walnut-sized specimens with stout marginalia. It seems that two gener-

ations of marginalia succeed each other, the spicules of the first, growing imtil

the sponge has the size of a walnut, attain a thickness of 600-800 /* and are

then thrown off ; the more numerous slender spicules attaining a thickness of

only 200 /*, composing the second generation, are then produced and replace those

of the first. Possibly there may also be two generations of lateraha and basalia,

for I sometimes found spicules iu the small root-tufts of waLaut-sized specimens

considerably stouter than any in the much longer root-tufts of full-grown

specimens.

The root-tuft increases in size as the sponge grows. In small specimens,

•5 mm. in diameter, it consists of about 40 spicules protruding 2 cm., which are

not arranged in bundles. Such root-tufts are surrounded by spicules transit-

ional between the basalia and the lateralia, in such manner that there is no

distinct limit between them : the former pass gradually into the latter. In spe-

cimens 10 mm. in diameter the root-tuft is composed of 5-6 bundles, each contain-

ing 4-6 closely-packed spicules. The bundles are about 1 mm. apart and form

a tuft clearly distinguished from the lateralia surrounding it. As the sponge

grows these bundles and the spicules composing them increase in number and

in size ; fullgrown hand-high specimens possess 20—30 bundles, each of a finger's

length and composed of about 50 spicules. The centres of the large hypodermal

pentactines which support the dermal membrane protrude slightly, forming, as

in other Pheronema-species, low prominences. These spicules are not disposed

so regularly as in the other species, their tangential rays not being disposed

exactly parallel or vertical to each other. The superficial skeleton-net which they

form consequently appears unusually ii-regular. These hypodermalia measure



10 mm, and more in length. In the dermal membrane wliicli rests on tlieir tan-

gential rays a secondary more regular skeleton-net with quadratic meshes, com-

posed of the tangential rays of similar but smaller spicules, is met with. In the

meshes of this network lie the incurrent pore-sieves. In a belt, 2 cm. wide, sur-

rounding the margin of the oscular sieve-plate the meshes of this network are

smaller than elsewhere. The dermal membrane is densely covered with piniiles.

The stout quadratic skeleton-net of the gastral membrane which forms the fiat

or slightly concave sieve-plate on the upper end of the sponge, is conspicuous by
its regularity. Also here the large meshes of the primary skeleton-net are occu-

pied by a secondary network of smaller mesh, whilst the surface is densely covered

with gastral pinules. This network is particularly clearly visible, the large

subgastral cavities and the excurrent canal-stems forming a dark background to

it. The subgastral cavity is not continuous, some of the membranes separating

the excurrent) canal-stems extend right down to the gastral membrane, i.e. the

oscular sieve-plate, and attach themselves to it. All the specimens are more or

less filled with fine clay-coloured silt and have the brownish-greenish-yellowish-

greyish colour characteristic of most Hexactinellida preserved in spirit.

Longitudinal sections through the whole sponge show numerous irregular

lacunar cavities below the dermal membrane, from which canals of the diameter

of a little finger extend downward. Their width decreases towards the interior

and they are much branched. Between these incurrents the excurrents, which

join to form main canals of the thickness of a finger, extend. The latter open

into the irregular lacunar spaces extending below the gastral membrane, which

appears as an oscular sieve-plate.

The supporting spicules of the interior are exclusively stout oxypentac-

tines. Their four basal rays lie in a plane and extend tangentially in the septa

dividing the incurrent and excurrent canals ; the apical ray pierces these septa

more or less vertically like a nail. These spicules are very variable in size ; the

largest attain a length of 15 mm. ; their rays are quite smooth and usually taper

gradually towards the sharp-pointed end.

The prostaha marginalia protruding from the oscular margin, the long

prostalia basalia forming the root-tuft, and the large uncinates with very oblique

spines are also to be considered as macroscleres. The marginalia are

diactines, straight or slightly curved, 4-6 cm. long and 20-60 /^|thick. Their

distal parts are more slender than their proximal parts and terminally pointed

or slightly inflated. The proximal third, which is imbedded in the body of the

sponge, has a smooth surface; the distal, protruding two-thirds are usually

densely and uniformly covered with small, sharp, conuli-like tubercles so that

the surface appears shagreen-like.

Between the proximal ends of these spicules and in other parts of the dermal

and gastral membranes uncinates, 2 mm. and more in length and up to 16 /* thick,
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occur in greater or smaller numbers. These macro-uncinates are covered mth
spines situated very obliquely, and extending nearly parallel, closely " anliegend,"

to the shaft of the spicule (pi. I, f. 13). They are arranged radially, the thicker

distal end lies in the outer surface of the sponge.

The root-tuft is about as long as a hand. The basalia composing it are

arranged in bundles 3-5 mm. thick. The smooth, upper, gradually-pointed ends

of these spicules are imbedded in the sponge for a length of several centimeters.

Their much longer free part extends more or less vertically downward into

the silt on which the sponge grows. This part is not covered with conuli-like

shagreened tubercles, like the distal parts of the marginalia : it is either quite

smooth, or bears, as is the rule in basalia of Hyalonematidse, flattened spines

exteudmg obliquely upwards. All the basalia not broken off which I examined

terminated distally in the two-teethed anchors, characteristic of the genus

Plieronema. 200-300 m above the distal end the spines disappear and the shaft

is slightly attenuated. Towards the distal end it thickens, first gradually, then

abruptly, to form the central inflated part of the anchor which has a thick-

ness of 60 M. The two anchor-teeth are broad and flattened. Their distal contour

has the shape of a rounded gothic arch. The chord between the points of the

teeth is 600-800 m long. The sharp lateral edges of the teeth have a slightly

prominent bend in the middle. These edges are joined by two crests traversing

the shaft (pL I, f. 12).

I will now describe the microscleres. Pinnies are met with in the dermal

and gastral membranes, where they generally stand close together, theii' basal

rays extending side by side for considerable lengths and forming a network

with quadratic meshes. On narrower strips of dermal membrane, between

pores, they form single rows and are further apart. The pinules are 70-140,

usually 80 m, high. The iowv basal rays are nearly always quite straight and form

a regular cross with beams intersecting vertically. They are on an average about

50 /* long and 6 ^ thick, proximally cylindrical and smooth, distally slightly in-

flated and covered with sparse, vertical, sharp tubercles. The distal inflation

tapers towards the basal and the terminal part of the ray (pi. I, f. 7, 8j. The

centre of the spicule is slightly thickened, but there is no trace of a sixth,

proximal ray. The distal ray is vertical to the plane of the four basal rays. It

consists of a smooth, cylindrical proximal part 9 M thick and 12 ^ or more long,

and a bushy distal, conical or carrot-shaped part covered with curved spines.

This distal part is 60-130, usually 70 m, long and 40 /* broad. Most of the pinules

have a short terminal spine and very numerous and dense, long and stout lateral

spines, terminally only slightly curved, extending obliquely upwards (pi. I, f. 8).

Some of the pinules however are longer and more slender, have a longer and

thinner terminal spine and less numerous but equally stout lateral spines which

are curved more strongly. The pinules of the terminal sieve-plate are on the
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whole similar to the dermal ones. Their basal rays are a little longer, measurino-

on an average 70 /^. Their distal ray measures about 100 /-t in length. Such a
diversity in shape and size as in the dermal pinules is not met with here. Canalar
pinnies are in this, as in other species of Pheronema, nearly entirely absent ; only

rarely one finds very slender pentactine or hexactine pinules, with sparsely-spined

distal ray, in the canal-walls.

Amphidiscs of two kinds, macramphidiscs and micramphidiscs, are met with
in the dermal membrane. Mesamphidiscs seem to be absent. The Macramphidiscs

are 300-350 ^ long, and have bell-shaped terminal discs which attain a dia-

meter of 80 and a height of 70/^. The shaft is 12^ thick, smooth at the ends

but roughened by a few rounded tubercles in the central part. Each disc has

eight broad, spade-shaped, terminally-rounded marginal teeth (pi. I, f. 3).

The numerous micramphidiscs are 30, rarely as much as 40 /* long. Their

terminal discs are bell-shaped, 8 ^^i
long, 8 /* broad, and have eight or twelve

marginal teeth. The shaft is rough. The amphidiscs of the gastral sieve-

membrane and the canal-walls are similar.

Among the parenchymal microscleres micro-imcinates and micro-oxy-

hexactines occur. The micro-uncinates are about 500 M long and covered with

short, oblique spines. They vary considerably in size and their shape is similar to

that of the large uncinates described above. It might therefore be assumed that

the large and the small uncinates are connected by transitional forms and not

essentially different from each other. I do not think however that such is the case,

and I believe that they really represent two different kinds of spicules because

they differ in respect of the position and shape of their spines. In the large unci-

nates these spines are long, straight and very oblique, nearly parallel, closely

" anliegend " to the shaft. In the small uncinates the spines diverge consider-

ably. In the anterior part of the spicule their basal part is nearly perpendicular

to the shaft and their distal part strongly bent, so that the spines appear hook-like

(pi. I, f. 9, 10).

The microhexactines are found in the interior in varying quantities.

Here and there they are pretty numerous. Their 6 rays are equal, smooth or

slightly roughened, usually straight, rarely slightly and irregularly curved, 2-3 h-

thick at the base and gradually attenuated towards the sharp end. The whole

spicule is 150 /* long (pi. I, f. 11).

All the specimens of Pheronema raijlianus F. E. Sch. brought home by the

" Investigator " were found in the vicinity of the Andaman Islands. The two

^ large specimens described by me in 1895 were captured 12° 37' N., 92° 19' E. in

depths of 316 m.=184i fths. and 530 m.=280 fths. The small specimen of the

y*
size of a pigeon's egg formerly described by me as Ph. circumpalatum F. E. Sch.,

a quite young specimen of the size of a pea, and a fragment of a specimen

2
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probably of the size of an apple, were procured west of the Andamans in depths

of 4j36 m.= 238 fths. to 531 rQ.=290 fths. Eight young specimens varying in

size from a hazel-nut to a walnut and some fragments of larger, hand-high speci-

mens were found 13° 27' N., 93° 14' 80" E. in a depth of 741 m.=405 fths.

Hyalonema J. E. Gray.

The " Challenger " expedition collected two species of Hyalonema,

E. clavigerum F. E. Sch. andif. conus E. E. Sch., in the southern part of the Indian

Ocean. The " Investigator " captured quite a number of species of this large

and widely distributed genus in the northern part of it. It is possible that the

number of species here enumerated will in future be reduced, since, as I have

indicated at the time, some of the young specimens described by me more or

less provisionally as distinct species may turn out, on more material being avail-

able for study, as young stages of other known species. In 1895 I described

14 species of Hyalonema collected by the " Investigator, " 6 of these,

H. aculeatum, heideri, pirum, heymonsi, weltneri and msehrenthali, I designated at the

time as doubtful young forms. Later investigations, the results of which I

published in 1899 * showed that H. msehrenthali is a young form of H. affine

Marsh. The other 5 of these young, more or less dubious species I will deal

with at the end of this chapter, and now describe the 8 good species H. indicum,

masoni, lamella, rapa, martabanense, alcorM, investigatoris, and a'ffine, of which

fullgrown specimens were examined by me.

Hyalonema indicum F. E. Sch.

Plate III, figs. 1-13 and Plate IV figs. 1-14.

1895 Hyalonema indicum F. E. Sch. 1894 in Abh. Preuss. Ak. 1894 p. 24, Taf. IV, f. 1-13, Taf. V, f. 1-14.

The two specimens for which I establish the species Hyalonema indicum are

similar in shape and of nearly equal size. They were found in the vicinity of the

Laccadives and the Andamans respectively, two localities a considerable distance

apart. The slight differences between the Laccadive and the Andaman speci-

mens induced me originally to propose the establishment of two distinct species,

Hyalonema laccadivense and Hyalonema andamanense for them. They agree in their

external form, their structure and their spiculation, to such an extent that I have '

decided to place both in one species. I now consider the slight differences be- /

tween them only sufficient for the establishment of two subspecies, which may

perhaps be considered equivalent to so-called varieties.

I will first give those specific characters which appertain to both specimens

and then describe each of the two subspecies for itself.

* Sitzungsber, der Ges. caturf. Freunde in Berlin 1899 pp. 125-128.
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Both specimens are tulip-sliaped, abruptly truncated terminally, 7 cm. loug,

and 4 cm. broad above. The oscular sieve-plate is circular, flat, and raised

towards the margin, which slightly protrudes upwards and outwards as a free

sharp edge. The pores of the sieve-plate are numerous, more or less circular and
1-2 mm. wide. The principal skeleton-net is fairly well preserved, its meshes are

small and quadratic. In one specimen the root-tuft (peduncle) projecting from
the lower, attenuated end of the body is complete, cylindrical, over 18 cm. lono-

and nearly 8 mm. thick. The upper, spirally-twisted part of it is covered with a

continuous Palythoa-crust for a distance of at least 14 cm. (pi. Ill, f. 1). Below
the spicules composing it are isolated and diverge slightly. The sponge-bodv is,

in spirit, light clay-coloured. The most numerous parenchymal macroscleres

are oxydiactines. These are smooth, straight or shghtly curved, and have a

central inflation more or less clearly defined, which sometimes bears four tubercles

arranged crosswise. The length of these oxydiactines is very variable, generally

1-2 mm., and they are usually 5-20 /* thick (pi. Ill, f. 2).

Less frequently oxyhexactines occur. Their rays are nearly equally long,

smooth, 30-40 /^ thick and gradually attenuated towards the sharp pointed end.

Also monactines, with the blunt end occasionally inflated, sometimes even pinhead-

like, are met with. In the subdermal oxypentactines, which form an important

part of the supporting skeleton, the paratangential basal rays are considerably

shorter than the radial ray which measures 50 /^ and more in length (pi. Ill, f. 2,

pi. IV, f. 2).

In well-preserved specimens one clearly sees that the acanthophores near

the lower end of the body are chiefly composed of cross-shaped tetractines and

straight diactines. Acanthophor-hexactines, -pentactines and -triactines are less

frequent. All the superficial acanthophores are small, entirely covered with uni-

formly developed spines, and appear as if covered with crystallised sugar. Fur-

ther in the interior they are longer, frequently curved, and bear spines on the

inflated, terminal parts of the rays only.

The diactine marginalia forming the fringe of the oscular margin are not

more than 100-120 /* long. The proximal ray of these spicules which is im-

bedded in the body of the sponge is perfectly smooth, the distal free ray spined,

the spines decreasing in size towards the distal end of the spicule, the terminal

part of which again appears smooth. The centre of the spicule bears four rounded

protuberances arranged crosswise and containing rudiments of axial canals.

The long basalia- spicules of the root-tuft attain a thickness of 500 /" and

are either quite smooth or covered in the greater part of their length with very

oblique closely " anliegenden " spines. These are arranged in a somewhat irregular,

often interrupted, spiral line. As the root-tuft is preserved only in one of the

specimens and as its lower end is torn off also in that one, I could not observe

the anchor-teeth at the ends of these spicules.
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The dermal pinules are sleuder and very variable in length. In the specimen

from the Laccadives they are on an avei'age 300-400 z^, in the one from the

Andamans 500-600 /^ long. The upper, spined part of their distal radial ray

is broader in the former than in the latter. The basal smooth part of the radial

ray is 40-50 M long and 7 ," thick (pi. Ill, f. 9, pi. IV, f. 14). The four basal

rays are sharp-pointed, pretty stout, and 40-50 ^ long ; their terminal parts are

covered with tubercles or small spines. The pinules of the oscular sieve-plate

are a little shorter, but otherwise similar to the dermal ones. Those of the walls

of the excurrent canals are very much shorter and considerably more slender.

The dermal macramphidiscs have hemispherical terminal discs with 6-8

broad and spade-Hke marginal teeth. The shaft bears rounded tubercles which

form a ring round its centre and are sparsely and irregularly scattered over the

other parts (pi. Ill, f. 3, pi. IV, f. 3, 4). The macramphidiscs of the Laccadive

specimen are considerably larger than those of the Andaman specimen. In the

former they are 300 /^ long and have terminal discs 100 M broad, in the latter

they are mostly only half as long and have terminal discs only 60-70 h broad

(pi. Ill, f. 3, pi. IV, f. 3, 4).

Mesamphidiscs are very numerous in the walls of the excurrent canals of

the Andaman specimen. They vary considerably in size, being 50-130 /* long, and

are clearly distinguished from the stout macramphidiscs described above by the

greater height and more slender form of their strongly curved terminal discs,,

which usually have 8 narrow marginal teeth (pi. Ill, f. 4, 5, pi. IV, f. 5). Not

unfrequently the marginal teeth of the two opposite discs are so long as to come

in contact with each other. Then the whole spicule attains an ellipsoidal shape.

The shaft bears blunt, irregularly distributed spines, which are higher in its

central part than towards its ends (pi. Ill, f. 4, 5, pi. IV, f. 5).

Micramphidiscs 30-50 ^ long are abundant in the dermal membrane and

in the oscular sieve-plate, chiefly in the former. Their terminal discs are hemi-

spherical and have 10-12 narrow marginal teeth. The shaft is slender, thicker

in the middle than towards the ends.

Micro-oxyhexactines are abundant in the parenchyme. Their rays are

50-60 H- long, at the base about 3 H- thick, straight and covered throughout with

small tubercles so that their surface appears rough. Occasionally similar spicules

with only 5 or 4 rays, pentactines or tetractines, are met with (pi. Ill, f. 11-13,

pi. IV, f. 10-12).

On account of the differences in the shape and size of their dermal pinules

and in the dimensions and abundance of the macramphidiscs, the two specimens

should, I think, be considered as representing two distinct siibspecies or local

varieties. I accordingly distinguish them as Hyalonema indicum laccadivense

and Hyalonfma indicum andamanense.
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The pinnies of H. i. laecadivense are 300-400 m long, those of H. i. andam-

anense measure 500-600 /^ in length and their distal main-ray bears shorter

spines. The dermal macramphidiscs of the subspecies laecadivense are on an

averao-e 300 A' lone and 100 /* broad, those of Hyalonema indicum andamanense

only 100-130 i^ long and 60-70 a* broad. The ellipsoidal mesamphidiscs with

terminal discs so extended as to touch each other more or less completely are

larffe and abundant in the latter, smaller and much more scarce in the former.

The only specimen of Hyalonema indicum laecadivense was found near the

Laccadives 11° 12' 47" N., 74° 25' 5" E. in a depth of 1830 m.= l000 fths. The

specimen designated as Hyalonema indicum andamanense is somewhat defective,

the lower end of the tulip-shaped body and the root-tuft having been torn off.

This specimen was found in the Andamans at a depth of 1250 m.=683 fths.

It is possible that the sponges provisionally named Hyalonema pirum and

H. heymonsi, which will be described below, may be young forms of H. indicum.

Hyalonema masoni F. E. Sch.

Plate V.

1895 Hyalmetna masoni F. E. Sch. in Abh. Preuss. Ak. 1894 pp. 31-34, Taf. VI.

1900 Hyalonema masoni F. E. Sob. iu Abh. Pieiiss. Ak. 1900 p. 8.

Several of the "Investigator" Hexactinellida belong to that group of

Hyalonema-species which is characterised by the presence of micro-oxyhexactines

with smooth, strongly-curved rays. The most beautiful of these I have named

Hyalonema masoni after the late Professor Wood-Mason, formerly Director of

the Indian Museum in Calcutta, who had the great kindness to place all the

" Investigator " sponges in my hands for examination.

The body of the sponge has the shape of a slender, slightly-inflated funnel.

It is 12 cm. high and has above, at the upper free margin of the funnel, where

it is broadest, a transverse diameter of 65 mm. From the centre of the floor of

the funnel-cavity, that is, from the upper surface of the lower solid part of the

body, a slender cone, 15 mm. high and 5 mm. thick at the base, rises vertically.

The lateral wall of the funnel is at the base, where it rises from the lower solid

part of the body, 5-10 mm. thick. Upwards it gradually becomes thinner, and

it terminates with a circular, sharp margin (pi. V, f. 1).

The outer surface is composed of a fine and uniform dermal network, it

appears even and smooth. The inner surface is perforated by numerous more or

less circular apertures, 1-5 mm. wide, the openings of the excurrent canals into

the funnel-cavity which is nothing else than the gastral cavity of the sponge.

These canal-mouths are irregularly distributed and decrease in size towards the

upper, free margin of the funnel-wall. There is no trace of an oscular sieve-

plate.
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A root-tuft or peduncle, 6 mm. in diameter, and composed of spirally inter-

twined spicules, each about 500 /* thick, protrudes from the basal, attenuated

end of the sponge-body. ' The lower end of the peduncle has been torn off, the

upper and central parts of it, still attached to the specimen, are together over 16

cm. long (pi. V, f. 1).

It is remarkable that the Palythoa-crust covering the upper dense part of

the peduncle in many other Hyalonemas, is here replaced by Cirripedes. From 10

cm. below the insertion of the peduncle in the sponge-body downwards, a number

of these sessile crustaceans of varying size, some as much as 44 mm. long, are at-

tached to it. They stand pretty close together but do not form a continuous

covering. Dr. Weltner of the Berlin Museum fiir Naturkunde, who was so good

as to examine them at my request, found that most of them belong to a new

species of the genus Scalpellum hitherto not recorded from the Indian Ocean.

He described them as Scalpellum squamuliferum in the Sitzungsberichte der

Gesellschaft naturforschender Freunde zu Berlin for 1894 on p. 81. One of these

cirripedes, which is 8 mm. long, represents a different species. This he named

(I.e.) Megalasma carino-dentatum.

Below, where the peduncle has been torn off, the spicules diverge.

The sponge is rather stiff and also the marginal part of the funnel-wall fairly

resistant. The interior is clay-coloured, the surface has a rust-red tinge. It is

difficult to say whether one is to consider this superficial tint, which is divided

from the parenchymal clay-colour by a well defined limit, as proper to the sponge

or as a precipitate produced in the spirit used for preserving the specimen.

The macroscleres resemble in shape and position those of other Hyalonema

species. It must be remarked however that the diactines of the parenchyme are

here in H. masoni unusually prevalent. In thin sections, particularly of the mar-

ginal part of the funnel-wall, one only rarely finds larger oxyhexactines between

the numerous diactines which either terminate with sharp points or with slight,

rouo-h inflations. The dermal and gastral membranes and the walls of the larger

excurrent canals are supported, as in other Hyalonemas, by stout, smooth oxy-

pentactines.

In the lower basal part of the sponge-body siliceous spheres are not infre-

quently met with between the medium sized acanthophores which have the usual

structure. These spheres are composed of regularly concentric layers of silica, so

that they can appropriately be termed " silica pearls." I have found and des-

cribed * such pearls also in Pheroncma girjanteum F. E. Sch.

The dermal pinules are very uniformly developed on all parts of the surface.

They resemble in appearance Italian poplar-trees {Populus jnjymniclalis) and

are on an average 160 /* high. Their basal rays are stout, about 2 J m long and

* Sitzber, der Berliner Akadeniie, 1893 p. 996.
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slightly roughened. The smooth, proximal part of the radial main-ray is 16 /»

long, the spined terminal part longer. The spines measure 10-20 A'in length and
are directed obhquely upwards. The bud-shaped upper end contains a medium
sized central cone. The gastral pinules of the inner side of the funnel-wall are

similar to the dermal ones.

The margin of the funnel is composed of diactine marginalia. These

resemble the main-rays of the pinules in that their proximal ray is smooth and
sharp pointed, whilst the distal ray is covered with oblique spines, bushy and in

appearance comparable to an Italian poplar. At the centre of the spicule there

are four hemispherical protuberances arranged crossways (pi. Y, f. 4).

The dermal macramphidiscs are 200-300, rarely 400 h- long, and have

approximately-hemispherical terminal discs, 100-200 /* broad and about 80 /* high

with 8 spade-like marginal teeth. The shaft is about 15 H- thick and bears

tubercles, four larger ones arranged crosswise in the centre, and several smaller

ones scattered irregularly over the whole length (pi. V, f. 10).

Mesamphidiscs are scarce. They are about 100 /* long, have relatively

higher terminal discs with eight marginal spade-like teeth 40 /* long and a shaft

which is, particularly in its central part, considerably tuberculous (pi. V, f. 7).

The micramphidiscs are numerous and of the shape and size usual in

Hyalonema species (pi. V, f. 8, 9).

The microhexactines are abundant in the parenchyme. They have smooth,

curved rays 60 /^ long (pi. Y, f. 5, 6). Larger and much stouter oxyhexactines

with quite straight, strongly tuberculous rays (pi. Y, f. 3, 11) are scattered

throughout the parenchyme.

The only complete specimen of this fine species was captured in the Bay of

Bengal, 11° 58' N., 88° 5' 17" E. in a depth of 3200 m.= 1748 fths. A fragment

of another was procured in the Andaman sea 18° 50' 30" N., 93° 26' 8" B., from

a depth of 911 m.=498 fths.

Hyalonema lamella F. E. Sch.

Plate XIX.

1900 Hyalonema lamella F. E. Seh. ia Abb. Preuss. Ak. 1900 pp. 15-19, Taf, III.

Some lamellar fragments of a sponge were procured southwest of Cape

Comorin, in two adjacent localities, from depths of 787 m.=430 fths. and 1530

m.=836 fths. respectively. For the reasons stated below I place this sponge in

the genus Hyalonema. Since, however, the lower half of the body is missing, I

must admit that its systematic position is not quite certain.

The better preserved one of the two specimens was captured 7° 17' 30" N.,

76° 54' 30" E. in a depth of 787 m.=430 fths. It is a rather harsh and brittle
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lamella, hand-higli, 5-8 mm. thick and folded in the middle like the cover of

a book. The two elongated halves, which nearly touch each other, are each about

6 cm. broad and 9 cm. high. The fold (back of the book-co- r) is 5 cm. long

and 2 cm. thick. The longer free lateral margins of the two lamellae are on the

whole parallel to the fold, but have an undulating outline. The lamellte thin

out towards the margin, the edge of which, with the marginal spicules, has been

lost. The traces of the marginalia left are hardly visible to the naked eye.

There is no sharp limit between this lateral and the upper margin, into which

it gradually passes. The latter is convex, and also bears marginalia. The upper

margins of the two lamelte are divided at the fold by a pretty deep notch. The

lower margin of each lamella is the rough line along which it has been torn oft

from the basal part of the sponge.

The lamellfe are covered on their external surface by a fairly even, velvet-like

dermal layer, the reticular structure of which is very indistinct. The inner,

gastral surface is more even and velvet-like than the outer. It is slightly reticu-

late and somewhat transparent, so that the excurrent canals lying below can be

seen through it.

Some smaller fragments of identical spiculation, and therefore doubtless

belono-ing to the same species, were found not far off, 7° 34' 30" N., 76° 8' 28" E.

in a depth of 1530m.=836 fths.

These consist of thin lamellae firmly pressed together, with irregularly torn

lateral margins. Their external surfaces are still covered in places by the finely-

reticulate dermal membrane.

The supporting skeleton of the interior •chiefly consists of parenchymal

oxydiactine macroscleres. These are straight or slightly curved, smooth, and

gradually attenuated towards the pointed ends. Most of them are aggregated in

loose bundles which form a network traversing the sponge in every direction. Some

are isolated. They are 6-20 a^ thick and on an average 1-2 mm. long, occasion-

ally they attain a length of 6 mm. and more. Some have a ring-shaped thicken-

in o- or low protuberances, two opposite ones or four arranged crosswise, in the

centre. As a rule however such thickenings are absent. Some of the radial rays

of the stout subdermal and subgastral oxypentactines, which are up to 1 mm.

long, also take part in the formation of the supporting skeleton.

Oxyhexactine microscleres with smooth rays of medium thickness, recurved

in the distal third of their length (pi. XIX, f. 8), are numerous in the

parenchyme. These spicules measin-e 80-120, usually 100 m in diameter. It is to

be noted that the oxyhexactines are not only scattered irregularly throughout the

whole of the parenchyme, but congregate in great numbers in the walls of the sub-

dermal cavities and the incurrent canals originating from them, where they often

occupy a radial position like true canalaria (pi. XIX, f . 2j. This circumstance has
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strengthened my previously expressed opinion that the oxyhexactine parenchyma-

lia of the Hyalonemas have been produced from true canalaria. It is remarkable

that these spicule^ , are confined to the walls of the incurrent canals and that

they are absent in the walls of the excurrents, where their place is taken by

certain forms of amphidiscs.

Both surfaces of the lamella are uniformly covered with slender pentactine

pinules. The four basal rays, which form a rectangular cross, are on an average

50 /^ long and pretty stout. Their terminal parts are covered with short, oblique

spines directed outward. The free, radial ray varies in length. It bears rather

short, slightly divergent spines, which are longest in the middle of its spiny part.

From here they decrease in size towards its apex and also towards its smooth and

spineless basal part. Sometimes a sixth ray of varying length, directed inwards,

occurs, which generally resembles the basal rays. The dermal pinules of the

external surface differ from the gastral pinules of the internal surface chiefly in

the length of the radial distal ray, which measures in the former about 20O, in

the latter 400-600 /^ and more in length (pi. XIX, f. 9, 10).

As the sharpened, free margin of the sponge has been lost, I cannot say

anything about the mai'ginalia which probably composed it in the living sponge.

Macramphidiscs are absent in the dermal membrane but occur scattered

throughout the parenchyme. They are on an average 350 /* (300-400 ^ ) long.

The shaft usually bears in the middle, where it is thinnest, a ring of sharp

spines ; apart from these it is smooth. The rather flat terminal discs are about

60 M high, on an average 120 i^ broad and have eight broad, spade-like marginal

teeth (pi. XIX, f. 8).

Ellipsoidal mesamphidiscs of varying size, on an average 40-60 /* long, are

very abundant and regularly arranged. The shaft is slender and covered with

numerous small, sharp spines. In the centre there is a ring of longer, mostly

curved spines. The high, bell-shaped terminal discs have 8-10, usually narrow

marginal teeth 10 ^ long (pi. XIX, f. 5-7). As in Hyalonema rapa and

fi". martabanense these amphidiscs are arranged in a single layer which coats

the larger excurrent canals. It is true that they appear somewhat irregularly

scattered in my sections, but still I believe that in the living sponge most of them

were placed vertically in the canal-wall, in such a manner that one-half of each

mesamphidisc was imbedded in the sponge-tissue whilst the other half projected

freely into the cavity of the canal. The narrower incurrent canals are destitute

of such a coating of mesamphidiscs (pi. XIX, f. 2).

The micramphidiscs are scarce and lie scattered irregularly in the dermal and

gastral membrane ; a few are also found in the choanosome. They are about

20 M long and have hemispherical terminal discs with numerous marginal teeth

(pi. XIX, f. 2, 4).
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Although we know nothing of its missing basal part, we can now, taking

into consideration the facts stated above, endeavour to ascertain the systematic

position of this sponge. First, we will have to decide whether it is to be placed

in one or other of the genera of Hyalo7iematidse already known, or whether a

new genias should be established for it. Neither the shape of the sponge nor

. its spiculation would warrant us in adopting the latter course, and so it only

remains to find out which of the five known genera Pheronema, PoUopogon,

Hyalonema, Lopho])}illsema, and Semperella it belongs to. The lamellar form and

the absence of uncinates show that it is not a Pheronema, PoUopogon, Lophophy-

sema or Semperella, so that it must be a Hyalonema. And indeed we find that

the entire spiculation, particularly the parenchymal oxyhexactines with their

curved rays and the peculiar arrangement of the mesamphidiscs, are in complete

accordance with what we meet with in the other species of Hyalonema.

The lamella must of course be considered as an upper portion of the wall

of a calyculate sponge. Its being so sharply folded and its upper margin being

so very oblique and so different from the usual circular shape, are the only points

which might raise doubts as to the correctness of this assumption. But it seems

to me that these peculiarities, even supposing them not to be mere individual

abnormities, cannot be considered of sufl&cient importance to exclude this species

from the genus Hyalonema, and the less so as one of these peculiarities, the ob-

liqueness of the upper margin, is met with also in some other Hyalonemas, where

it may, as in the Japanese Hyalonema refiexum, recently described by Ijima, be

extremely marked.

The hand-high fragment was, as already stated, captured south-west of Cape

Comorin T 17' 30" N., 76° 54' 30" E., in a depth of 787 m.= 430 fths. The other,

smaller, strongly compressed fragments with irregular torn margin were also

found south-west of Cape Comorin T 34' 80" N., 76° 8' 23" B., in a depth of 1530

m.-=836 fths.

Hyalonema rapa F. E. Sch.

Plate XVII.

1900 Byalonema rapa P. E. Soh. in Abh. Preuss. Ak. 1900 pp. 15-19, Taf. I.

Of this species there was only a single fairly well preserved specimen among

the " Investigator" sponges. Its body is slender, conical and pretty tough. It is

70 cm. long, and at the upper, truncated end, 3 cm. broad. From the lower attenu-

ated end a somewhat spirally twisted root-tuft or peduncle, 17 cm. long and 5 mm.

thick protrudes. This peduncle is composed of 20-80 spicules which slightly

diverge below. The spicules are a little under 1 mm. thick. The upper, ter-

minal face is not surrounded by a prominent edge ; its margin is rounded off and
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it gradually passes into the lateral surface of the conical sponge. This terminal

face is covered by a tough skin and has irregular depressions which give it a

somewhat folded appearance. A slight prominence, situated excentrically, cor-

responding to the upper end of the spicule- bundle of the peduncle arises from it.

The o-reater part of the square-meshed skeleton-net of the dermal membrane has

been lost ; only in a few places it is still clearly distinguishable. The gastral

membrane covering the terminal face of the sponge is well preserved but strongly

compressed. It appears velvet-like. It is to be noted that large and conspi-

cuous, curved or abruptly-bent oxydiactines, 6-15 mm. long, over .500/^ thick and

extending longitudinally, are exposed to view in those parts of the external

surface where the dermal layer has been lost (pi. XVII, f. 3). Closer investiga-

tion shows that these large and strong curved spicules are pretty abundant in the

parencbyme generally, and particularly just below the dermal membrane.

The most important macrosclere parencliymalia are the oxydiactines. These

are mostly aggregated in bundles, more rarely isolated, and very abundant through-

out the interior. They are slender, straight or slightly curved, and 300-400 ^

long, rarely longer. As in other Hyalonema species they are either quite smooth,

that 'is destitute of a central inflation, or they have a thickening or two or four

well defined protuberances in the middle.

Between these spicules sparsely scattered, smooth oxyhexactines of various

size, 500-800 /^ in diameter, are met with. Stout and smooth oxypentactines of

similar size also occur. These appear as regularly arranged hypodermalia, lying

below the outer surface and supporting the dermal membrane. Under the

gastral membrane there are no such spicules.

In the central part of the body, particularly in the vicinity of the upper end

of the spicule-bundle forming the peduncle, which is imbedded in the body

of the sponge, not infrequently smooth amphityles or tylostyles occur.
^

These

resemble in length and in general character the ordinary oxydiactines, the inflated

ends of which vary in shape but are never sharply defined.

Of the microsclere parenchymalia I shall first describe the oxyhexactines.

These occur in different regions of the sponge in varying numbers. They mea-

sure 120-140 /^ in diameter and their rays are fairly stout, nearly smooth, sharp-

pointed and terminally shghtly curved or angularly bent. In the walls of the

subdermal cavities and some of the incurrent canals those spicules are very

numerous, and form, like true canalaria, a continuous layer. They also appear to

occur scattered, but less frequently, in the parenchyme. Here they may possibly

occupy the walls of the smaller canals.

Oxypentactine dermal pinules cover the strands of the external network in

<rreat numbers. Their four basal rays, which form a rectangular cross, are of

medium thickness, 40 Mong, terminally pointed and finely granular. The free
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radial ray is on an average 150 « long, in the proximal third smooth, uni-

formly attenuated towards the sharp-pointed end and covered with rather short,

shghtly divergent spines in the distal two-thirds. The spines attain the greatest

length at the lower end of the distal spined part of the ray, upwards they gradu-

ally decrease in size (pi- XVII f. 6). The canalar pinules are very similar only

a little shorter, not more than 120 a^ long, and more slender. They occupy the

walls of the larger excurrent canals but do not stand nearly so close together as

the dermal pinules on the external surface (pi. XVII, f . 7.) The gastral pinules

are considerably longer, 350 /* and more long, but otherwise similar. They are

mostly oxypentactine, rarely oxyhexactine, and stand in great numbers close to-

gether on the strands of the gastral network on the terminal face of the sponge,

causing the velvety appearance mentioned above (pi. XVII, f. 8).

The oxydiactine marginalia of the rounded oscular margin bear short spines

on their distal free part. They are in the material at my disposal so much in-

jured, however, that I cannot give an exact description of them.

Macramphidiscs are not met with in the dermal membrane itself but are

fairly numerous just below it and in the internal parenchyme, where they appear

to be irregulai'ly scattered. They attain a considerable size, 600 h and more,

some of them however are much smaller, less than half as long. The shaft is

either sinooth or covered with irregularly distributed, sharp tubercles. It is not

cylindrical, the central part being considerably thinner than the gradually thick-

ened terminal parts. The terminal discs are 120 /^ long, hemispherical, and

have 8 marginal teeth of inconsiderable breadth, which terminate with lancet-

shaped points (pi. XVII, f. 13).

Mesamphidiscs 50-60 j" long, chiefly occur between the basal crosses of the

canalar pentactine pinules, where they are pretty numerous. Their shaft is

cylindrical, of medium thickness, and covered with irregularly scattered sharp

tubercles ; sometimes there is a well defined central inflation. The terminal

discs are more or less deeply bell-shaped and usually have 10 narrow and pointed

marginal teeth which extend nearly parallel to the shaft (pi. XVIT, f. 9, 10).

Micramphidiscs are found together with the mesamphidiscs, in the dermal

and gastral membranes and sometimes also in the parenchyme. Their number

is very variable. They have the usual shape, their terminal discs are hemi-

spherical and have 10-12 marginal teeth. They are generally only 20 i" long

but may attain a greater size and longer teeth, thus appearing connected with

the mesamphidiscs by transitions (pi. XVII, f. 12).

In the lower, attenuated end of the body a few acanthophores are met with.

They have 2-6 stoat and usually slightly-curved rays; stauractines are most

numerous. Usually only the free, slightly-thickened terminal parts of the rays

are spined, the other parts remaining smooth.
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The distal parts of the basalia of the root-tuft or peduncle are mostly

badly preserved. No peculiarities distinguishing them in any way from the

basalia of other Hyalonema species were noticed.

The only specimen of Hyalonevia rapa was found in the Bay of Bengal

10° 12' N., 92' 30' 30" E. in a depth of 1109 m.=603 fths.

Hyalonema martabanense F. E. Sch.

Plate XVIII.

1900 Hyalonema martahnnense F- E. Sch. in Abh. Preiiss. Ak. 1900 pp. 12-15, Taf. 11.

I have named this species after the Gulf of Martaban, the locality where it

was found, Hyalonema m,artabanense. Three specimens of it were captured there.

The one preserved best, the root-tuft or peduncle of which however has been

entirely torn off, has the shape of a truncated cone and is 10 cm, long. The

broader upper end has a diameter of 35 mm. The lateral surface of the cone

is considerably crushed and injured and covered with irregular depressions.

Below it passes into the slightly depressed basal face, above it is hmited by a

distinct marginal border. This divides it from the upper, laterally slightly

overhanging terminal plate, which has a very different structure (pi. XVIII, f. 1).

The terminal face is considerably depressed in the centre and raised towards

the margin to form a low ring-wall with sharp projecting edge. The lateral

surface is irregularly pitted and covered with a dermal reticulation. The termi-

nal face is continuous, velvety, and perforated by more or less circular, irreg-

ularly scattered apertures, 2-3 mm. wide, the openings of the excurrent canal-

stems. In one of the other, smaller specimens, which is badly preserved, much

compressed and worn, the same features can be recognised. The third specimen,

evidently a fragment, consists of a strongly-compressed, oval lamella, the size

of a human ear.

The most conspicuous macrosclere parenchyraalia are the slightly curved or

angularly-bent, smooth and spindle-shaped oxydiactines. These can be detected

by'^the naked eye. They are 6-12 mm. long and 150-250 /* thick. Only excep-

tionally their ends are sharply pointed, usually they are more or less blunt. I

have found no trace of a thickening or of protuberances in the centre of the spi-

cule. The oxydiactines are arranged longitudinally and occur in the interior,

chiefly just below the dermal membrane. Very numerous similar, but smaller,

amphioxes are also met with. These are 400-800 M and more long, isolated, or

ao-gregated in strands or bundles. The latter form a network with wide meshes,

wTicli'traverses the sponge in all directions, the bundles parallel to the surface

however predominating. As in other Hyalonemas these spicules are either quite

smooth, or they have in the centre a slight inflation, or two opposite, or four

crosswise-arranged, protuberances. Sometimes, particularly frequently in the
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vicinity of the upper end of the spicule-bundles which form the peduncle, spicules

of this kind, without central inflation or protuberances, are met with, one or both

ends of which are thickened and clubshaped (pi. XVIII, f. 13, 14).

In all parts of the parenchjme microsclere oxy-hexactines about 100 m in

diameter are abundant. Their rays are either quite smooth or only very slightly

roughened, of medium stoutness, gradually attenuated from the centre to the

sharp-pointed end, and very distinctly and uniformly bent in their distal half

(pi. XVIII. f. 11). In the vicinity of the folded chamber-layer, that is in the

walls of both the incurrent and excurrent canals adjacent to it, only these

oxy-hexactines occur.

In the membranes lining the larger canals further on, canalar pentactine-

pinules are met with. Nearest to the chamber-layer, these are small, slender,

and rather scarce, away from it they become stouter, longer, and more numerous.

The dermal reticulation is also densely covered with pentactine-piuules, the straight

and slightly-tuberculous basal rays of which are of medium thickness, gradually

attenuated towards the sharp-pointed end and 40-50 i^ long. Occasionally hex-

actine-pinules, with a shorter or longer inner ray, are found among them. The

distal ray is on an average 200 /^ long, not particularly stout, pointed, and

covered in the usual way with rather short spines.

It is very remarkable tliat straight diactine pinules, pointed at both ends,

occur in considerable numbers between the ordinary pinules. These are 500-600

/^ long, their free distal ray is covered with very oblique pretty anliegenden

spines, and 300-400 /" long ; their inner, proximal, ray is much shorter, and smooth

or slightly tuberculous towards its pointed end. From the centre of the spicule

four rounded protuberances, arranged crosswise, arise (pi. XVIII, f. 10). These

spicules resemble in every respect the oxydiactine marginalia of other Hyalo-

nema-species.

It is of great interest that the whole upper, terminal face is covered with

such marginalia-like oxydiactine pinules. Here they are longer (1000-1500 H-
)

and stand much closer together than in the dermal reticulation of the lateral

surface. Gastral pentactine pinules, similar to the dermal pentactine pinules, but

a little longer (200-300 /* : pi. XVIII. f. 9) are found between them in small num-

bers. The dense masses of oxydiactine pinules covering the terminal face ren-

der its appearance velvet-like.

Amphidiscs of each of the three kinds are numerous, the macramphidiscs

being represented by two essentially different varieties. In the parenchyme irre-

gularly scattered macramphidiscs of the first variety, 500-1000 ^ long are fairly

abundant. The shaft is generally smooth, sometimes it bears scattered spines

and in the centre a whorl of 4-8 small, sharp tubercles : it is attenuated in the

middle and gradually thickened towards the ends. The terminal discs are hemi-

sperical, broader than high, and 120-100 H- in transverse diameter : they have 8



23

marginal teeth, which are rather narrow and terminally lancet-shaped (pi. XVIII,
f. 18).

The second variety of macramphidiscs is considerably smaller, only 80-100 /^

long, has flatter terminal discs with 5, more rarely 6, broad and spade-like mar-

ginal teeth, and a cylindrical shaft, covered with more or less numerous, rounded

tubercles (pi. XVIII, f. 15-17). This variety occurs scattered singly in the

parenchyme and in the walls of the larger canals and is also met with in o-reat

numbers in the dermal and gastral membranes, where these spicules are placed

vertically to the surface, one half being imbedded in the sponge, the other half

projecting freely beyond it (pi. XVIII, f. 3).

The mesamphidiscs principally occur in the walls of the larger canals where

they are vertically placed like the macramphidiscs in the dermal reticulation-

They vary considerably in size, and measure 4-0-70 ^ and more in length. The
shaft is slender, cylindrical and spined ; in the centre there is an annular thicken-

ing or a whorl of usually four crosswise-arranged spines ; the other parts of the

shaft are covered with irregularly-scattered, smaller, sharp tubercles. The
deeply beU-shaped terminal discs usually have 10 narrow and long marginal teeth

(pi. XVIII, f. 4-6).

The micramphidiscs have the usual shape and size. They are 20-40 /* long

and very numerous in the dermal and gastral membranes ; less frequently they

occur in the parenchyme and in the canal-walls.

As the root-tuft or peduncle is missing in all the three specimens, I cannot

say more about it than that the size of the cavity in the lower end of the sponge

which was occupied by the upper end of the peduncle allows one to assume that

it was 8 mm. thick.

Acanthophores are numerous in the elevated margin surrounding the entrance

into the peduncle-cavity. They are mostly stauractines and diactines of various

sizes, covered with stout spines. Scattered here and there, particularly below

the gastral membrane, spheres, composed of concentric layers of sihca (silica-

pearls) are met with. These interesting structures (pi. XVIII, f. 12) measure

120 /A and more in diameter. They resemble the silica-pearls found and des-

cribed by me in other species of Hexactinellida.

This species was found in the Bay of Martaban 13° 7' N., 94° 44' 15" E., in

a depth of 1171 m.=661 fths.

Hyalonema alcocki F. E. Sch.

Plate VI, figs. 1-8.

1895 Hyalonema alcocU F. E. Sch. in Abh. Preuss. Ak. 1894 pp. 34-37, Taf. VII figs. 1-8.

I name this species Eyalonema alcocki in. honor of Dr. A. Alcock, who col-

lected most of the Indoceanic deep-sea sponges here described. It resembles
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H. masoni in that it has numerous parenchymal microhexactines with smooth,

strongly-curved rays, but it differs, without mentioning other distinctions, from

this and from most other species of Eyalonema, by the presence of a hitherto

unknown, amphidisc-like spicule, peculiar to it, to such an extent, that I was at

first inclined to establish a new genus for its reception. In consideration of the

fact, however, that it accords with the well-known characters of the genus Eyalo-

nema in all other respects I have refrained from doing this.

The body of the sponge is oval, 8 cm. long, 35 mm. broad, and laterally

slightly compressed. It is difficult to say whether this compression was present

in the living sponge or whether it has been produced j9osi mortem by pressure.

The oscular field has, in accordance with this compression, an oval shape. It is

surrounded by a low but sharp protruding margin and has a diameter of 15 mm.

The osculum is covered by a slightly concave sieve-plate which appears as a net

with large meshes composed of very thin strands. From the middle of this there

arises a .conical protuberance, 3 mm. thick and equally high. This protuberance

is the upper end of a slender central cone which traverses the space below the

oscular sieve-plate and to which some of the membranes separating the excurrent

canal-stems are laterally attached. These membranes are connected with the

oscular sieve-plate by thin threads. Through the fine and somewhat transparent,

quadratic dermal reticulation of the outer surface one can see the subdermal cavi-

ties and the entrances of the incurrent canals. These have regularly circular

transverse sections and appear, thus looked at from outside, as dark round holes

(pi. VI, f. 1).

The root-tuft or peduncle is above, where it arises from the lower end of

the sponge-body, 4 mm. thick. The upper 12 cm. of its length are still attached

to the sponge. The basalia-spicules composing it are, in the upper part of the

peduncle, spirally twisted together pretty firmly ; below, they slightly diverge.

The lower end has been broken off in all of them. There is no Palythoa-crust or

other covering on the peduncle.

The macroscleres of the supporting skeleton are similar to those of other

Hyalonema-species. The subdermal oxypentactines are on an average 20 h- thick

and their main ray attains on an average a length of 400-600 M . Their basal

rays, which form a cross, are not particularly stout, on an average 60-80 ** long

and sparsely covered with small tubercles. The basal part of the main ray is

smooth and up to 10 /^ thick. The spines are short, up to 10 f^ long, obliquely

situated and partly curved upwards (pi. VIII, f. 7). The pinnies of the oscular

sieve resemble the dermal ones.

The diactine marginalia which surround the oscular sieve-plate are 1 mm.
long. The distal ray, which protrudes freely, is similar to the main ray of the

pinnies but considerably longer. The proximal ray, which is imbedded in the

sponge, is shorter and smooth throughout (pi. VIII, f. 8). There is a central
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inflation, from wliicli four rounded protuberances, arranged crosswise, arise.

Sometimes these extend to form curved spines.

Macramphidiscs are met witli in tlie dermal membrane. They attam a

length of 300 ^ , their terminal discs are relatively flat and 130 i^ broad, and

have S spade-like marginal teeth. The shaft has a considerable thickness (20 m).

It is covered with low, irregularly-scattered tubercles and bears in the centre

four rounded protuberances, ari^anged crosswise (pi. VI, f. 3). Certain amphi-

discs 40-50 /^ long and 15 /^ broad, which are met with pretty frequently in

some places, I consider as mesamphidiscs. Their terminal discs are hemispherical,

about 16 M long and have 8-12 marginal teeth. The shaft is not pai'ticularly

stout, distally smooth, thickened and often also spined in the middle (pi. VI, f. 5).

The micramphidiscs are numerous, 20-30 M long and similar to the micramphi-

discs of other species of Hyalonema. Besides these ordinary ones, micramphi-

discs of about equal length (15-20 i^ ), but greater breadth (10-12 /^ ) and essen-

tially different in shape, occur in Hyalonevia alcochi. As these spicules have been

observed for the first time in this sponge I think them worthy of a detailed

description. They are on the whole similar to ordinary amphidiscs but differ

from them fundamentally in that they are not radially symmetrical and have

an excentric shaft. "We can imagine that they have originated from ordinary

amphidiscs by the atrophy of one half of the one and the opposite half of the other

terminal disc. Such an atrophy must cause a change of the position of the shaft,

relative to the terminal discs : it connects no longer their centres in a direction

vertical to them, but lies obliquely, extending from the margin of one of the

discs to the opposite margin of the other. The eight typical marginal teeth of

the terminal discs have also lost their radial symmetry. On the side where the

disc has attained its full development they are rather larger : towards the oppo-

site, reduced side, they become smaller and smaller, the last two (in the middle of

that side) having disappeared altogether. Thus the peculiar Z-shaped spicules

illustrated on plate VI, figs. 4a, 46, 12-16, which I shall henceforth designate as

" paradises, " are produced. Sometimes the teeth are uniformly rudimentary all

round, then the terminal disc appears as a shield- or egg-shaped plate with con-

tinuous margin, but also in this case it is clearly to be seen that the disc is

reduced on one side and elongated on the other (pi. VI, f. 11) and that the posi-

tion of these deformations is reversed in the two opposite discs. The shaft of

the paradise has, in the centre, either a simple, spindle-shaped thickening (pi.

VI, f. 4a, Mi), or four button-shaped protuberances, arranged crosswise (f. 15),

or it is covered with scattered, rounded tubercles (f. 16) throughout, or finally it

is a simple, smooth cylinder (f. 11, 12).

The parenchymal microhexactines are numerous, and have smooth, strongly

curved rays, about 60 i^ long.

The acanthophores of the basal part of the body are of varying size and

4
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have 2-6 rays. Simple cross-sliaped spicules with club-shaped basally smooth

and terminally thickened and spined rays predominate.

Only a single specimen of Hyalonema alcocki was procured. This was cap-

tured near the Laccadives in a depth of 2288 m.=1250 fths.

Hyalonema investigatoris F. E. Sch.

Plate YI, figs. 9-17.

1895 Hyalonema investigatoris P. E. Sch. in Abh. Preuss. Ak. 1894 pp. 37-39, Taf. VII, figs. 9-17.

In this species, as in Hyalonema alcocki, paradises occur, but I have not

been able to find in it true, ordinary amphidiscs, associated with them. The

parenchymal microhexactines with curved rays, so common in H. alcocki, are in

H. investigatoris also conspicuous by their absence. Unfortunately the only

specimen of this species is rather indifferently preserved. I have named it

after the ship which collected it Hyalonema investigatoris.

The specimen has evidently been considerably compressed and crushed after

capture. It now appears as a triangular lamella, 85 mm. long, 30 mm. in maxi-

mum breadth and 3-4 mm. thick. From the comer, which corresponds to the

lower end of the body of the sponge when alive, a tuft of stout spicules, up to

500 1^ thick, which are all broken off, arises. This tuft is several centimeters

lono-. The lateral margins of the ti'iangular lamella are simply rounded, whilst

the terminal margin is composed of two protruding edges which enclose a longi-

tudinal fissure lying between them, hke lips. Although the details of its struc-

ture are obliterated, I think one may safely assert that this fissure represents

the now quite compressed, oscular, terminal face of the sponge.

The surface is covered with irregular protuberances. Here and there

remains of the dermal membrane are attached to it. The marginal fringe of the

oscular field has been lost. The whole body of the sponge is clay-coloured with

a reddish-yellow tinge.

The macroscleres are fairly similar to those of Hyalonema alcocki, the micro-

scleres however are considerably different. The dermal pinules measure on an

averao-e 800 A' in length, thus being about twice as long as those of H. alcocki.

Also the rays which form their basal cross are longer and thicker. The loAver,

smooth part of the main ray is 10-16 l^ thick and the spines of the distal part,

althoufj-h not long-er than in H. alcocki, are much stouter at the base, and arise

from an axis of far greater thickness.

I have not been able to find any macramphidiscs or mesamphidiscs. I do

not wish to assert however, that such spicules are entirely absent. Micramphi-

discs of the usual shape, with hemispherical terminal discs and 12 marginal

teeth, I also sought for in vain. On the other hand paradises of the same shape,
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size and variation as those of H. alcoeJci, described above and illustrated in figs.

11-16, plate VI, are abundant near the surface. The great variability of these
paradises which I consider to be phylogenetically derived from ordinary amphi-
discs by the atrophy of one-half of each terminal disc, is truly remarkable.

I was much surprised at the total absence of the micro-oxyhexactines with
strongly-curved rays, so abundant in Hyahnfma alcocJd. The most careful search
only brought to light a few oxyhexactines, the straight rays of which bear fine

and short, obliquely-situated spines, which point upwards. H. investigatoris

accordingly belongs to that group of Hyalonemas in which only very few micro-

hexactines, or none at all, occur in the parenchyme.

The only specimen of HyaJonema investigatoris was found in the Bay of

Bengal 12° 20' N., 35' 8' E. in a depth of 3300 m.=1803 fths.

Hyalonema afp-ne W. Marshall.

. Plate VII.

I860 M. Schnltze Die Hyalonemen 4. p. 9.

1875 Hyalonema affine W. Marshall in Zeitsclir. wiss. Znol. Bd. XXV Snjipl. p. 22i.

1887 Hyalonema stylocalyx apertus F. B. Sch. in Abb. Prenss. Ak. 1886 p. 59.

1887 Hyalonema apertum F. E. Sch. in " Challenger " Report, Hexactigellida p. 214, pi. XXXVIl, XXXVIII.
1895 Hyalonema apertum and Hyalonema maehrpnthali F. E. Sch. in Abb. Preuss. Ak. 1S94 pp. 39-44 Taf. VIII.

1899 Hyalonema affine reticulatum P. E. Sch. in Sitzber. Ges. nntnrf. Freunde in Berlin 1899 pp. 112-129.

Two species of the " Investigator " Hexactinellida belong to the group of

Hyalonemas characterised by the presence of parenchymal microhexactines with

curved and spined rays. One of them is represented by a fuUgrown specimen

which, although possessed of a few insignificant peculiarities, can be assigned to

the species first described by Marshall in 1875 in the Zeitschrift fiir wissenschaft-

liche Zoologie (Bd. XXV, Suppl. p. 224) as Hyalonema affine, and later in 1887

by me in the " Challenger " Report as Hyalonema apertum F. B. Sch. from the

Sagami Bay (Japan).

The body of the sponge is caliculate or trumpet-shaped, 9 cm. long. At the

upper end, where the margin of the osculum bulges outward, the sponge is 5 cm.

broad. The central part of the body is slightly compressed and measures 2-3

cm. in transverse diameter. The lower end is conical and truncate (pi. VII, f.

1). The whole of the outer surface is uniformly covered with a quadratic dermal

reticulation. The inner surface of the wall surrounding the funnel-shaped

gastral cavity is even, smooth, and perforated by circular apertures of various size,

up to 4 mm. in diameter, which are distributed irregularly. There are typically

four, equal main excurrent openings, arranged crosswise. In the " Investi-

gator " specimen these have become very unequal : two of them lie side by side,

are very much enlarged and separated from each other by a very narrow space

only ; the other two are quite rudimentary. The free terminal part of the conus
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centralis is accordingly situated very excentrically and it is attached to the

o-astral wall in its whole length. A similar position of the central cone is occa-

sionally also met with in the specimens from 8agami Bay (Japan). From the end

of the conical, basal part of the sponge a long and slender root-tuft or peduncle

protrudes. Unfortunately it is broken off and its lower end is missing. It mea-

sures from the point of insertion in the sponge-body to the broken lower end,

where the spicules composing it slightly diverge and become isolated, 45 cm. in

leno'th. This peduncle is composed of about 30 stout basalia-spicules. Itsupper^

half appears as a firmly, spirally twisted cord 2-5 mm. thick ; in its lower half

the spicules are loose and not spirally twisted. The upper end of the peduncle,

just below the sponge-body, is enclosed for a length of 2 cm. by the aboral plate

of a single Actinia, 8-10 mm. high, 15 mm. broad and 6 mm. thick. Below this

it is covered for 20 cm. with the well-known Pahjtlioa {fatiia ?) crust. The

lower end is free.

I shall not enter into a description of the macroscleres, which show no pecu-

liarities and resemble those of the specimens from Sagami Bay, but restrict

myself to the microscleres, the structure of which is of such great nnportance

in the classification of the Hyalonema species. The dermal and the gastral

pinules are on an average 150 H- high. The four rays forming their basal cross are

straight, stout, rough and % M long. The smooth basal part of the radial main

ray is 5 /* thick and pretty short. The distal part is terminally pointed and

covered with spines, directed obliquely upwards. In the middle of it the spines

are up to 10
fj,

long, towards the end and towards the base they decrease in size

(pi. VII, f. 4, 5). The canalar pinules in the walls of the excurrent canals are

shorter and more slender and have longer basal rays.

The dermal, gastral and canalar macramphidiscs are on an average 150-200'*

long ; their terminal discs are about 40 h- long and broad, nearly hemispherical

and have 8 teeth on the slightly-inverted margin (pi. VII, f. 6). The shaft is

about 8 f* thick, from its centre four crosswise-arranged tubercles arise. The

other parts of the shaft are covered with low, irregularly-scattered protuberances

(pi. VII, f. 6).

Mesamphidiscs are rare. They are about 40-GO i" long, half as broad, and

have somewhat elongated, bell-shaped terminal discs with 8 marginal teeth.

Micramphidiacs are numerous in the gastral and dermal membrane. They

are 20-30 /* long, have short hemispherical terminal discs with 10-12 marginal

teeth and a slender shaft which is generally thickened in the centre.

There occur two kinds of parenchymal microhexactines. The one kind with

strongly-bent rays 35-40 ^ long and covered with numerous, recurved spines

(pi. VII, f. 2), is very abundant; the other kind has somewhat stouter, straight

rays, only 25-30 t^ long and covered with strong spines diverging vertically or

slightly pointing outwards (pi. VII, f. 3).
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The only full-grown and well-preserved specimen was found in the Andamans

between the North and the South Sentinel Island in a depth of 403-439 m.=220-

240 fths. A fragment was procured in the Andaman Sea 13' 27' N., 93° 14'

30" E. in a depth of 741 m.=405 fths.

My extensive investigations of numerous Japanese specimens of Hyalonema

aWne W. Marshall, including the type specimen in the Leyden Museum studied

by Marshall himself, have convinced me that this species is subject to great

variations, not only in the external form of the body but also in the distribution,

shape and size of some of the spicules, chiefly the dimensions and position of

the pentactine hypodermalia and the occurrence of mesamphidiscs. I now feel

certain that the Japanese sponges described by me in the " Challenger " Report

as Hyalonema apertum belong to Hijalonema affine W. Marshall, taken in the

wider sense I now give to it. The complete specimen, collected by the " Investi-

gator " in the Andaman Sea and previously also placed by me in the species
&

. . . . , .

H. apertum, in no wise transgresses the limits of the variations met with m
U. a.ffitie, so that it must also be assigned to this species. Some of its peculiari-

ties, particularly the exceptionally strong development of its pentactine hypoder-

malia, render it desirable, however, to establish a distinct subspecies for its recep-

tion. The proof of its specific identity with H. affliie was given by me in the

paper " Ueber Hyalonema affine W. Marshall " (Sitzungsberichte der Gesellschaft

naturforschender Freunde in Berlin, 1899 pp. 112-129) cited above.

In this paper I have also shown that the small specimens of Hyalonema,

which I originally considered as representatives of a distinct species and named

Hyalonema mcehrenthali, are young forms of the subspecies reticulatum F. B. Sch.

of Hyalonema affine, with full grown individuals of which they have been found

growing together.

Twelve such young stages of varying size, which are on the whole pear-

shaped, have been found. Most of them have a circular transverse section, some

are laterally slightly compressed. The smallest specimen (pi. VII, f. 7) is 12,

most of them are 20-30 mm. long. The proportion of the maximum transverse

diameter, which lies a little above the middle, to the length, is usually 2:3.

Everyone of these specimens has a more or less circular oscule, surrounded

by a smooth marginal border, on the upper end. In the largest this border is

particularly well-defined and sHghtly bent outward. On the whole, the size of

the oscule increases with the size of the sponge, but it is not exactly proportional

to it. The columella or central cone usually extends up to the aperture, but is

by no means always situated exactly axially. The radial septa, which extend

from it to the body-wall, typically four in number and vertical to each other,

are in accordance with this frequent excentricity of the columella also often

irregular, and there are often not exactly four main excurrent openings. Some-
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times the central cone is so excentric that it coalesces in its entire length with

the wall of the calyx, in which case only 1-3 septa are developed (pi. VII,

f. la).

The root-tnft or peduncle is more or less intact. Its length and thickness

is on the whole proportional to the size of the body. In the largest specimen

the upper, firmly spirally twisted part of it is 2 mm. thick, and down to the

broken end it is 7 cm. long (pi. VII, f. 11). In most specimens an annular

Palythoa-crust with 1-7 polyps is met with on the upper end of the peduncle,

just below the body of the sponge.

On the outer surface a dermal reticulation with quadratic meshes, the size

of which increases with the size of the sponge, can always be traced. This

network is exceptionally clearly visible in the specimen represented o:i pi. VII,

f. 11. The gastral surface is perforated by round apertures, up to 1 mm. wide

and surrounded by smooth margins ; it is much more smooth than the outer

surface.

The spicules of these young specimens of Hi/alonema affine reticulatum resem-

ble in most points of their arrangement, size and shape the spicules of fuUgrown

specimens. I will here dwell on those peculiarities of them only which I con-

sider as expressions of differences of age.

In shape the macroscleres are similar to those of fuUgrown specimens.

Their length and thickness chiefly depends on the size of the sponge. All the

macroscleres of the smallest specimen are much shorter and more slender than

those of the largest (pi. A"II, f. 11), the latter being about the same size as those

of fuUgrown individuals.

It is to be remarked that the dermal pinules have in all the twelve speci-

mens the same shape and are slightly longer than in the fuUgrown specimen

described above. In this, as in the Japanese specimens, they are always over

200, on an average 300 /" long. The same applies to the macramphidiscs, which

are in these young specimens always over 200 m in length. The size and abund-

ance of the mesamphidiscs, spicules of well known inconstancy, are subject to

great variations. In some of the specimens they are abundantly present in

many different forms, in others they are absent altogether. On the other hand

iLicramphidiscs, of the typical form but very variable in size, 20-40 /* long, are

always found in the dermal membrane.

Of these twelve specimens two, the large one figured in fig. 11 and a on

plate VII, and a smaller one 20 mm. long, were found in the Andamans near

Jforth Sentinel Island in a depth of 458 m.= 250 fths. The other ten smaU

specimens were also captured in the Andamans near Ross Island, which is not

very far from North Sentinel, in a depth of 485 m,= 2G5 fths.
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I shall now describe the five doubtful species of which only young speci-

mens were at my disposal.

Ryalonema aculeatum F. E. Sch.

Plate II, Figs. 1-14.

1895 Hyalonema aculeatum P. E. Sch. in Abh. Preuas. Ak. 1894 p. 19, Taf. Ill, Egs, 1-14.

Four of the numerous Hyalonemas found in the Andamans have remarkably

long prostalia lateralia, so that I first supposed them to be young Pheronemas.

This supposition appeared supported by the slender pear-shaped form of their

body and the presence of a slender tuft of long basal spicules which protrude

from its lower end, peculiarities which also appertain to the young Pheronema

caiyenteri described by Wyville Thomson and figured by him in the Philosophical

Transactions for 1869 on plate LXXI. Closer investigation showed, however,

that this sponge is not a Pheronema but a Hyalonema, The high central cone,

the regularly-quadratic dermal reticulation, and the absence of bidentate anchor-

spicules and simple uncinates exclude it from the genus Pheronema. The general

structure, and particularly the shape of the spicules, are in accordance with

Hi/alouema. There is therefore nothing for it but to extend the genus Eijalovema

as indicated above, so as to comprise not only smooth forms but also sponges

rendered spiny by the presence of prostalia lateraha. The name Hyalonema

aculeatum has been given to these sponges on account of their freely-projecting

spicules, which render them spiny. It must be taken into account however that

they are, in all probability, young forms which may possibly lose their prostalia

lateralia on attaining maturity and then become just as smooth and spineless as

the other species of Hyalonema. I do not consider this probable however, be-

cause the smallest of the very unequally sized specimens at my disposal does not

possess more prostalia lateralia than the others. On the contrary, the number,

size, and areas occupied by the lateralia increase with the growth of the sponge,

as is shown in fig. 1-4 of plate II, in which these sponger are represented.

The smallest of the four specimens measures 7 mm. in length and 5 mm. in

breadth, the largest is 14 mm, long and 10 mm, broad. Although not very con-

stant in shape, they all resemble a turnip with considerably attenuated lower

end. From this a root-tuft, 2-4 cm. long, up to 1 mm. thick, and lying in the

prolongation of the axis of the sponge, protrudes. The broader upper end is

covered by a dome-shaped continuation of the dermal membrane- In the two

smaller specimens this is continuous, in the two larger ones it is perforated by a

small circular oscule with sharp margin, which latter however is not raised to

form a vertical oscular fringe or collar. The prostalia lateralia are confined to

the broad upper part of the body ; in the small specimens they are 5-10, in the

laro-er ones 10-20 mm. and more long. With the age of the sponge they in-
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crease in size and in number, and the area occupied by them extends the further

downwards the larger the sponge is. In the youngest specimen only the upper

third, in the intermediate ones the upper half, and in the oldest ones the upper

two-thirds, are covered with protruding lateralia. These spicules are on the

whole vertical to the surface, but nevertheless a great many of them, particularly

in the younger specimens, are directed slightly upwards. Most of the prostalia

lateralia arise from the apex of a small conical protuberance. They are 1-2

mm. apart. The lower ones are stouter and longer than the upper ones. The

root-tuft is aproximately cylindrical, and naked. Its thickness increases with the

size of the sponge and amounts in the older specimens, of the dimensions of a

pea, to 2-3 mm. Their length cannot be definitely stated, since all the root-

tufts are torn off. In one specimen the part of the root-tuft still attached to the

body is 3 cm. long.

The delicate dermal reticulation has quadratic meshes. It is recognisable

with the naked eye, better with a magnifying glass, and can be compared to the

network formed by the lines of longitude and latitude on a terrestrial globe.

The sponge is yellowish-gray, clay-coloured. This colour is proper to it

and not produced by silt in the sponge.

The parenchymal macroscleres are oxyhexactines and oxydiactines. The

oxyhexactines are stout and have the usual form. Their rays are quite smooth

and gradually attenuated towards the sharp pointed end.

The oxydiactines are straight or slightly curved, up to 1-2 mm. long and

10-20 f* thick. They are either quite smooth and spindle-shaped or have a well

defined inflation or four crosswise-arranged tubercles, the remnants of the four

atrophied rays, in the centre. Oxydiactines with rays about 500 /* long and

numerous spines are also frequent. Four spines arranged crosswise occupy the

centre, the others are scattered and point backwards towards the middle. The

whole spicule consequently appears as a true ambuncinate (pi. II, f. 13).

The true parenchymal oxyhexactines form a regular quadratic or rather

cubic network, to which the quite similar hypodermal oxypentactines are ioined

in a regular manner. The large prostalia lateralia are oxydiactines, 3-4 cm. long

and over 70 i'- thick. An axial cross defining the centre is, as a rule, not dis-

cernable. Most of the long anchor-spicules of the basal-tuft are quite smooth.

It is very likely that they possess four terminal diverging and recurved trans-

verse rays with central canal, forming a cross, as has been described above

in Pheronema raphanus and also observed in some Hyalonema species. In

othei^s the shaft is covered throughout with stout spines, directed obliquely

upwards. These spines are longest in the middle. Towards the upper pointed

end, and also below, in the vicinity of the anchor-teeth at the distal termination

of the shaft, the spines become smaller. The four anchor-teeth arise from the
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club-shaped, thickened, lower termination of the spicule. They are curved up-

wards forming a sharp bow, spade-like, and destitute of axial canals. The axial

Canal of the shaft terminates a short distance above the rounded, hemispherical

lower end ; 6 /^ above its termination the rudiments of the axial canals of the

four atrophied transverse rays, which together form a rectangular cross with

arms 6 ^ long, arise from it (pi. II, f. 14).

The dermal pinules are pretty uniform in character. They are about 80 /^

high; their basal rays, which form a rectangular cross, are about 85 /* lono-,

gradually attenuated towards the pointed end, and slightly spined in their distal

part. The spines of the main ray diverge from it with angles less than 45'

and form a crown 30-40 /* broad, which is gradually attenuated towards its

upper, pointed end. The basal part of the main ray is for a distance of 20-30 /*

free from spines. Together with the comparatively great length of the slender

basal rays this gives to these pinules a quite peculiar appearance (pi. II, f . 6 and 7.).

The macramphidiscs of the dermal membrane are 200-300 /* long and have

a bell-shaped terminal disc about 70 /* long and equally broad, with eight

marginal teeth. The shaft is 12 /^ thick and covered with scattered, small

protuberances ; in the centre it has four or eight stout rounded tubercles. When
there are four they are arranged crosswise (pi. II, f. 9).

The micramphidiscs are numerous. They vary in length from 10-30 /^ and
in the breadth of their terminal discs, which are hemispherical and have 10-12

marginal teeth, from 5-10 ^ . The shaft is slender and usually covered with

irregularly scattered, low spines (pi. II, f. 10-12).

The parenchymal micro-oxyhexactines are numerous. They have straight,

smooth rays 70-80 /* long, and very gradually attenuated towards their pointed

ends (pi. II, f. 8).

All the four specimens of this species are evidently young forms and their

root-tufts are free from Palythoa. Of other Hyalonema species the most closely

allied to this one appears to be Hijalonema globus F. E. Sch., of which a specimen

was captured in the vicinity of the Banda Islands in a depth of 958 m.=523 fths.

by the " Challenger " expedition. By its distinctly spherical or globe-like shape

and by the absence of prostalia lateralia it certainly differs very considerably

from the turnip-like, spined Hijalonema aculeatum in external appearance, but it

is similar to it in the shape and size of the microscleres, particularly the dermal

pinules. But also in these various differences are met with : the dermal pinules

of Hyalonema globus have a short terminal cone, those of Hyalonema aculeatum

a pointed end, etc. An identity of the two species is therefore out of the

question.

All the four specimens were found in the Andamans, near North Sentinel

Island, in a depth of 458 m.=250 fths.

5
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Eyalonema heideri F. E. Sch.

Plate II, fig. 15-22.

1895 Byalonema heideri P. E. Sch. in Abh. Prenss. Ak. 189-1, p. 23, Taf. Ill, figa. 15-22.

Togetlier with the Hyalonema aculeatum, characterised by the long, protrud-

ing prostalia lateralia, a pear- or turnip-shaped sponge, similar in shape and of

equal size, 10 mm. high and 5 mm. broad, was found, which however is entirely

destitute of the prostalia lateralia and quite smooth (pi. II, f. 15).

Having cut this specimen into a continuous series of longitudinal sections,

500 H- thick, I could easily see that it resembles Hijalonema aculeatum also in the

shape, size and position of all the spicules, most of which are represented in fig.

16-22 on plate II. I only noticed that the dermal macramphidiscs are consider-

ably larger, about 300 m long (pi. II, f. 20).

I must confess I was long in doubt whether I should consider this sponge

as a smooth variety of Hyalonema aculeatum or as a distinct species. I have

followed the latter course provisionally, because it seems unlikely that such

a great difference as is expressed by the presence of large prostalia lateralia in

one, and their absence in the other, should have no specific value. But it must

be acknowledged that we are hardly yet in a position to pronounce a final judg-

ment on the systematic value of differences such as these in the Hyalonema-

tidx.

I have named this species after my friend and collaborator Prof. Carl

Heider, with whom I have had occasion to discuss scientific questions like the

one involved here, very frequently.

The only specimen of this species was found, together with the nearly allied

'Hyalonema aculeatum, near North Sentinel Island in the Andamans in a depth of

458 m.==:250 fths.

Hyalonema jyirum ¥ . E. Sch.

Plate II, fig. 23-30.

1895 Hyalonema pirum F. E. Sch. in Abh, Preuss. Ak. 1894, p. 27, Taf. Ill, figs. 23-30.

Although it seems to me doubtful whether the small Hyalonema specimens

from the Andamans (pi. II, f. 23-25) here described as Hyalonema, pirum, really

represent a distinct species, or whether they are merely young forms of Hyalonema

indicum or some other Hyalonema, I consider it for the present better to give to

these sponges, distinguished as they are by certain peculiarities from all other

known Hyalonemas, a separate name, than to place them arbitrarily in some

other known species of which they may possibly, but do by no means certainly.
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represent the young stage. Should subsequent observations show that they do

belong to another species, their present name, having served its purpose, can

be dropped. The thi'ee specimens represented in fig. 23-25, plate II, show that

the shape is, for a certain extent, subject to variations ; they all however re-

semble a pear, or an egg pointed below. The smallest of the four specimens in

the " Investigator " collection (pi. II, f. 25) is more truncate above than the others

and destitute of an oscule. The others* possess a more or less circular oscule,

which increases in width with the size of the sponge to a diameter of 3 mm. It is

not covered by a sieve, and has a sharp margin which, in the largest specimen

(pi. II, f. 23) is already slightly elevated. On the outer surface the quadratic

dermal reticulation is, particularly in the larger specimens, clearly discernable.

Looking through the oscule into the gastral cavity, one notices a central cone

extending upwards to the level of the oscule and connected with the body-wall

by three or four unequally developed radial septa, which terminate above with

concave margins. Greater or smaller parts of the root-tuft are still attached

to the specimens. These root-tufts are slender and composed of not more than

10-50 spicules. Only in the largest specimen, represented in fig. 23 on plate

II, an indication of a Palythoa crust, in the shape of a single contracted spheri-

cal polyp attached to one side of the root-tuft, just below the body of the

sponge, is seen.

In shape, size and position the macroscleres do not differ essentially from

those of Hyalonema indicum; the microscleres show however some peculiarities.

The dermal pinules are in Hyalonema indiaim 300-600 a* long, in H. pirum. on

an average only 300 h- long. Their thickness is about the same, their spines are

less numerous in the latter.

The dermal macramphidiscs are rather variable. In shape, size and abun-

dance they agree with those of Hyalonema indicum. The mesamphidiscs on the

other hand, although resembling in shape and size those of Hyalonema indicum,

are here not nearly so plentiful. In the micramphidiscs, which are not parti-

cularly frequent, no essential difference is discernable.

The same applies to the equally-abundant, rough parenchymal micro-oxyhex-

actines (pi. II, f. 27).

The plane oxytetractines of the sub-species of Hyalonema indicum are

entirely absent.

The largest of the specimens, which i§ 20 mm. long and 12 mm. thick, was

found in the Andamans, near Ross Island, in a depth of 485 m.=265 fths.

The three other, considerably smaller specimens, two of which are figured in

figs. 24 and 25 on plate II, were found in the Andamans, in the vicinity of North

Sentinel Island, also in a depth of 485 m.=265 fths.
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Hyalonema lieymonsi F. E, Sch.

Plate III, fig. 14-18.

1895 Bynlonema heymonsi F. E. Sch. in Abh. Preuss. Ak. 1894 p. 29, Taf IV, fig. 14-18.

The sponge described as Hyalonema heymonsi, of which there is but one

single small specimen in the " Investigator " collection, may possibly also be a

young Hyalonema indiciim. For the 'reason stated above, however, I prefer to

distinguish it for the present by a special designation and have named it heymonsi

after my friend and assistant, Professor Heymons, who greatly helped me in

this work by preparing the sections, etc., required.

As is shown in the life-size figure of this sponge (fig. 14 on plate III) it is

rounded, spindle-shaped, 10 mm. long and 4 mm. broad. There is no oscule on

the upper end ; to the lower end a slender root-tuft, composed of not more than

10-20 basalia-spicules, is attached. The quadratic reticulation of the dermal

membrane is not yet clearly pronounced.

The macroscleres are in their shape, size and arrangement, similar to those

of Hyalonema indicum and H. pirum. The microscleres show the following

peculiarities. The dermal pinules are of equal length (300-350 M ) but consider-

ably thinner, and the spines of the main ray are very short (pi. Ill, f. 18).

The dermal macramphidiscs are similar in shape but shorter, less than 300 i"

long. Mesamphidiscs could not be found. Micramphidiscs are numerous and

resemble in shape and size those of Hyalonema indicum.

The same applies to the micro-oxyhexactines. Plane, parenchymal micro-

oxytetractines are absent..

The only specimen of this sponge procured was captured in the Bay of

Bengal 9° 34' N., 85° 43' 15" E. in a depth of 3655 m.= 1997 fths.

Hyalonema weltneri F. E. Sch.

Plate IV, fig. 15-24.

1895 Hyaionema weltneri F. E. Sch. in Abli. Preuss. Ak., 1894, p. 30, Taf. V, fig. 15-24.

Although the specimen on which this species is founded certainly represents

a young form, there can be no doubt about its being a good species, because its

dermal pinules are quite peculiar. I have named this sponge after my friend

and worthy collaborator in the field of spongiology Dr. Weltner, Gustos in the

Berlin Museum.

The body is elongated, spindle-shaped, circular in transverse section, 16 mm.

long and in the middle 4 mm. thick (pi. IV, f. 15). The upper end is rounded

and destitute of an oscule ; from the lower end a root-tuft, composed of 15-20
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basalia-spicules protrudes. The lower end of this has been broken off but it is

still 12 mm. long.

The macroscleres are essentially identical with those, of Hyalonema indicum.

Among the microscleres the dermal pinules, characterising as they do the species
by their peculiarities, are of particular interest. They are about 150 /« long.
The stout rays of their basal cross have an average length of 20 /-^ , terminate
bluntly, and are uniformly covered with short spines. The main ray is basally

5 /* thick, and smooth for a length of 20 /* . Its upper part is covered with
stout spines 20 /* long, which diverge considerably below but are nearly parallel,

closely " anliegend " above. The upper end consists of a stout central cone
8-12 M thick (pi. rv, f. 24).

Macramphidiscs are rather rare. They attain a length of 200 /^ and a maximum
breadth of 70 /^ . Their terminal discs are bell-shaped, up to 80 /" lono-, and
have 8 pretty broad, spade-like marginal teeth. The shaft is fairly stout. It

has in the centre four crosswise arranged and, besides these, several irregularly

scattered, vertically diverging, blunt spines (pi. IV, f. 17). Much more minute

amphidiscs of similar shape, which are to be considered as mesamphidiscs (pi. IV,

f. 18), occur in small numbers. Micramphidiscs showing the usual characters are

plentiful (pi. IV, f. 19, 20).

Micro-oxyhexactines are very numerous in the parenchyme. Their rays are

of medium thickness, about 60 /^ long and mostly distinctly rough or even tuber-

culous ; in some of them however the roughness is so slight that one might

almost consider them as smooth (pi. IV, f. 22).

In the vicinity of the lower end of the body we find, just underneath the

surface, together with the stout acanthophores of the usual form, hexactines,

pentactines and cross-shaped tetractines with thin rays of different length (80-

200 /* ), covered with slender, vertically or obliquely diverging, straight or curved

spines, variable in size (pi. IV, f. 23). Ambuncinates were not met with.

Of the Hyalonema species hitherto described, Hyalonema poculum F. B. Sch.

(" Challenger " Report, p. 208, pi. XXXIII) appears to be the one most closely

allied to H. weltneri. It differs from it, however, in the greater length and smaller

breadth of the dermal pinules.

The only specimen of Hyalonema weltneri procured was captured in the
Laccadives 11' 12' 47" N., 74° 25' 5" E. in a depth of 1830 m.^1000 fths.

I must finally mention that there are in the " Investigator " collection, be-

sides the Hyalonemas dcbcribed above, four isolated Hyalonema-root-tufts, 16-30

cm. long. These consist of loose bundles composed of 10-40 slightly spirally

'

twisted spicules which are in some up to 1 mm. thick. No remains of the body

of the sponges to which they belonged aic atLjiched to them. They are not
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quite naked but, for a certain distance, surrounded by a sponge-tissue, wMcli in

external appearance resembles the loose structure of a Hyalonema-body and is in

one case as large as a fist. In another one of these specimens this sponge

tissue is more compact, and has, apart from a few short oscular tubes, a smooth

surface. In one specimen the sponge-tissue covering the_ root-tuft has' the

appearance of a porous crust.

Closer investigation has shown that the loose specimen of the size of a fist

and the porous incrusting specimens are Monaxonid Sponges, belonging to the

genus Oellius, the large one representing a new species. The compact specimen

consists of two spindle-shaped masses, one above the other, 3 cm. long and 1 cm.

thick, and 9 cm. long and 3 cm. thick respectively. Also these are Monaxonid

sponges and represent a new species of Suherites.

The last named specimen was found in the Laccadives 11" 12' 17" N., 74°

25' 30" E. in a depth of 1830 m.=1000 fths.; the large, massive Oellius south-west

of North Sentinel Island in the Andamans, in a depth of 238-458 m.=130-250

fths. ; and the two specimens with the incrusting Gellius also in the Andamans,

one within this group of islands in a depth of 238-458 m.=130-250 fths., the

other farther to the west in a depth of 435-530 m.=238-290 fths.

LoPHOPHYSEMA F. E. Schulze. ^

LopJiophysema inflatum F. E. Sch.

Plate XX, XXI.

1900 Lophophysema inflatum F. E. Sch. in Abh. Prensa. Ak. 1900 pp. 19-23, Taf. IV, V.

The sponge now to be described, although nearly allied to Hyalonema in

spiculation, differs in shape and structure to such an extent from all known

Hyalonematidx that I find it necessary to establish a new genus for its reception.

This I name Lophophysema (Xoifos tuft, (pvcrrjua swelling).

There is only a single, somewhat injured specimen of this species in the

" Investigator " collection. Of the root-tuft there is but little left. The body

is so soft and tender that it collapsed on being removed from the strong s.pirit in

which it was preserved, and then formed a shapeless mass, filling a soup-plate.

To ascertain its natural shape I carefully placed it in a large vessel filled with

very weak alcohol. Here the sponge, saturated with the lighter strong spirit,

at first swam, extending horizontally on the surface. As the weak alcohol began

to diffuse through the sponge, it became heavier and gradually commenced to

sink, the lower end, weighted with the heavy basalia-spicules in front, thus being

directed downward. The loose upper part was for sorae time supported near

the surface by an accidentally enclosed air-bubble. In this position the sponge

was drawn in natural size by Mr. Krohse, aii artist well versed in this kind of

work. This drawing is reprod',;'}cJ, induced to two-thirds, on plate XX.
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It soon became clear that the loose upper part had been so much injured as

to render it impossible to ascertain how its contour was originally shaped. The

other characters, particularly those of its rather stouter central and basal parts,

could however be made out well enough. It was easy to discern that an annular

prominent ridge, about 1 cm. high, surrounds the sponge and divides the low

conical basal part, which is 23 cm. in diameter, from the larger upper cylindrical

part of the body. The summit of the sponge is much lacerated but the greater

part of it still present. The basal end, that is the apex of the cone forming the

lower surface, is truncate, slightly concave, and surrounded by a tuberculous ring-

wall a few millimeters high. It measures 3 cm. in diameter and is evidently the

place where the root-tuft has been torn off from the sponge. Several stumps of

basalia-spicules, as thick as knitting needles, protrude from it for a distance of a

few centimeters. The surface of the lower cone, outside this place of insertion

of the root-tuft, is strongly gyrated ; the gyri extend chiefly in a radial direction

and are frequently connected so as to form a sort of network, the meshes of

which are occupied by very irregular round cavities about a finger or a thumb

broad. The gyri extend nearly to the projecting annular ridge, only a zone

10-15 mm. broad, just within it, being free from the intervening cavities.

The much larger and softer part of the body lying above the annular ridge

has a very different appearance. It most likely had in the living sponge the

shape of a low, terminally-truncated or shghtly-depressed beehive. Its trans-

verse diameter measures 22 cm. and it is about 18 cm. high. It was originally,

without doubt, entirely covered mth a dermal reticulation, which however is now

to be seen as a continuous net at the sides only ; above it has been much torn

and is quite defective. The meshes of this reticulation are numerous, rounded,

and on an average 3-10 mm. wide, the strands between them are much narrower.

In the vicinity of the annular ridge these meshes (holes) are smallest and least

numerous, upwards they increase in number and in size. The whole of this

reticulation is to be considered as a gastral or oscular sieve-plate. Below it, large

cavities are seen, which pass into wide, slightly-ramified, vertical canals in the

upper part of the sponge. These canals are closed above and emit terminally-

closed diverticula. Trabeculge connect the gastral reticulation with the tissue,

excavated by these cavities and canals, lying below. These cavities, some of

which are as large as a child's hand, communicate with the outer world freely

by the large apertures between the gyri on the*lower conical face of the sponge.

Through these apertures the water enters the cavities which represent the in-

current canal-system of the sponge. Between these incurrent cavities the excur-

rent cavities are situated. The latter are everywhere in open communication

with each other and with the subgastral cavity lying below the gastral reticula-

tion of the convex upper side of the sponge. Through the holes in the latter

the water leaves the sponge (pi. XXI, f. 1).
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The entire canal-system is represented schematically in the sketch fig. 1 on

plate XXI. It is on the whole similar to the canal-system of the RosseUid genus

Aulochone, particularly Aulochone cijlindrica, described and figured by me in the

" Challenger" Report on the Hexactinellida on p. 168 and pi. 66, f. 2-4.

The walls of the wide and ramified canals and diverticula of the incurrent

system chiefly consist of the richly-folded chamber-layer and the limiting mem-

branes. The membrane on the side of the incurrent system is dermal, the one

on the side of the excurrent system gastral. These membranes are covered with

pentactine canalar pinules.

Straight or slightly-curved and slender macrosclere oxydiactines are numerous.

Singly, or aggregated in strands, they occupy the parenchyme of the lamellte

between the incurrent and excurrent systems. They extend in various directions,

chiefly in planes parallel to the canal surface, and on the whole resemble the corres-

ponding spicules of most other species of Hyalonema; they are however only rarely

over 1 mm. long and never attain such dimensions as the curved oxydiactines

in the strands of Eijalonema toxeres, rapa, martabanense and others. Some

of these spicules are quite smooth, others have a more or less clearly defined

central inflation, or two opposite or four crosswise arranged tubercles with axial

canals in the middle.

I do not remember having seen any macrosclere oxyhexactines. In the

vicinity of the central cone, that is the upper end of the spicule-bundle forming

the peduncle, straight or curved, smooth diactines with thickened, club-shaped

ends are frequently met with. Sometimes both ends are club-shaped (pi. XXI,

f. 9), sometimes only one, whilst the other is gradually attenuated to the sharp-

pointed end. In this region also diactines are occasionally met with. These

are simply rounded at one or at both ends and assume the shape of styles or

amphistrongyles accordingly.

Stout oxypentactine hypodermalia are frequent everywhere below the dermal

membrane. They take part in supporting the soft parts. Below the gastral

membrane no such spicules are met with.

Microscleres, parenchymal oxyhexactines, are nowhere particularly abundant.

Their rays are usually 60 /^ , rarely as much as 80 ^ long, and either covered

with very minute spines or merely rough (pi. XXI, f. 4, 5).

On the dermal membrane of the lower face, on the limiting membranes of

the internal cavities and canals, and on the inner and outer side of the gastral

reticulation pentactine pinules are met with. These are regularly arranged and

more or less numerous. They are slender and their basal rays are 40-50 t^ long,

smooth or slightly roughened and uniformly attenuated towards the pointed end.

The free main ray is 100-280 /^ and more long, and terminally covered with

oblique spines not particularly long. On the whole the pinules of the dermal and
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the gasfcral membranes are larger than those of the canal-walls (id1. XXI, f. 6,

7). The latter stand the further apart, and are the smaller, the narrower the

canal or cavity is, in the wall of which they are situated.

The oxydiactine marginalia, which project from the 'annular ridge, form a
single or double row. Their average total length is 600 h- . The proximal

imbedded ray is smooth, gradually attenuated towards the pointed end and 100-
200 /* long ; the distal free ray is also gradually attenuated and pointed, and
400-500 ^ long, it is covered with rather short, oblique spines. From the centre

of the spicule four pretty high, pointed protuberances, arranged crosswise, arise

(pi. XXI, f. 8).

Macramphidiscs 200 M long are found in very small numbers, scattered singly

throughout the parenchyme. Their terminal discs are of medium size, 100 i^

broad and usually hemispherical ; they have 8 broad and spade-hke marginal

teeth. Mesamphidiscs are absent. Micramphidiscs of the usual shape and size

are abundant in the membranes lining the canals.

As in Hyalonema, acanthophores occur in the vicinity of the point of

insertion of the root-tuft. They are usually spicules with stout rays, covered

throughout or only terminally, with thick spines. Stauractines (pi. XXI, f. 11)

are most frequent, but other hexactine-derivates, down to diactines, are also met
with.

The basalia have the shape of knitting-needles. They form a slender

central cone which extends upwards through the body of the sponge for a

distance of 15 cm. Although only a few of them are preserved, and these

broken off pretty short, one can see that they have the usual character of Hyalo-

nema-basalia. Some of them are over 1 mm. thick.

The only specimen of Lophophysema inflatum was found in the Andaman
Sea 13° 50' 30° N., 93° 26' B. in a depth of 911 m.=498 fth.

Sempeeella J. E. Gray.

Semperella cucumis F. E. Sch.

Plate VIII.

1895 Semperella cucumis F. E. Sch. in Abli. Prcuss. Ak. 1894 pp. 45-51, Taf. IX,

To my great delight I found among the " Investigator " sponges three speci-

mens belonging to the Hyalonematid genus Semperella. One of these is fully

developed, 40 cm. long, 8 cm. broad and very well preserved. Another one,

only about 12 cm, long and 2 cm. thick, appears to be a young specimen,

part of which has been lost. It is superficially injured and considerably

macerated, only the macrosclere supporting-skeleton and here and there a small

fragment of the soft parts being preserved. The third specimen is a root-tuft

6
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-with a small portion of the lower end of the sponge-body, of the size of a hen's

egg attached. As is shown by its large dimensions this root-tuft, which is

5 cm. thick and 20 cm. long, formed part of a full-grown specimen.

I base my description on the intact, full-grown specimen. This evidently

belongs to a new species of the genus Semijerella, of which hitherto only a single

species, viz., SempereUa schultzei Semper, was known. On the whole this fine

sponge has the shape of a cucumber ; that is why I gave to it the specific name

cucumis. Semperella schultzei Semper, which occurs in the Philippines and

Moluccas, is club-shaped and has several projecting longitudinal ridges.

Seriiperella cucumis is spindle-shaped, shows a slight S-shaped curvature, and

has a circular transverse section. Its upper end is slightly truncate, of a

somewhat loose and tufty appearance, and destitute of a simple oscule or a

sieve-plate. Thus the two species, although attaining similar sizes, differ con-

siderably in outward appearance. Below, the body is broadly truncate as in

Semperella schultzei. The root-tuft, which protrudes from the lower terminal

face, is about as thick as the inferior end of the sponge-body and appears as a

direct continuation of the latter (pi. VIII, f. 1).

In both species the incurrent areas are coverd by fine quadratic reticula-

tions. In Semperella schultzei the oscular areas appear as loose and irregular

networks, situated on the projecting, longitudinal ridges ; in 8. cucumis the excur-

rent openings are rounded canal-mouths, partly arranged in irregular transverse

rows or low spirals and partly scattered irregidarly (pi. VIII, f. 1).

As in Semperella schultzei, the Avliole body consists of a complicated network

of tubes, the walls of which completely separate the continuous excnrrent from

the equally-continuous incurrent cavities. These tubes have a more or less

circular transverse section and are 5-10 mm. wide. Their walls are 500-2000 a<-

thick, and supported by numerous strands of stout macroscleres.

The root-tuft is 10 cm. long. The spicules composing it form bundles

2-5 mm. thick which arise 5-10 mm. apart from the lower face of the sponge.

Further down, the bundles join to form a fairly continuous tuft, and at the

lower end, which is imbedded in the silt of the sea-bottom, the basalia-spicules

slightly diverge.

The supporting skeleton, composed of macroscleres, forms a rather loose

system of rope- or band-shaped spicule-bundles up to 2 mm. thick. These

traverse the tube-walls which divide the incurrent and excnrrent cavities, in a

more or less regular manner. In the whole of the axial part of the sponge, up

to a distance of 1 cm. from the lateral surface, nearly all the bands of macro-

scleres are arranged longitudinally ; only here and there oblique transverse bands,

connecting the longitudinal ones, are met with. In the distal part of the sponge

the spicule-bands anastomose here and there and mostly extend in a radial
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direction. Towards the interior, these superficial radial bundles bend round and
become longitudinal bundles. Towards the upper, narrow end of the sponge
the axial longitudinal bundles approach the surface much more closely, the super-

ficial region occupied by the radial bundles thins out, and finally, at the very

summit, the longitudinal bundles reach the surface itself.

As in SemfercUa schuJhel the spicule-bundles of the siipporting-skeleton

are chiefly composed of oxypentactiaes. Two of the rays of these spicules lying

in one of the axes are very long, two lying in another are a little shorter, and
the fifth ray is considerably shorter. To this latter there is either no antagon-

istic (sixth) ray at all, or this is represented by a small protuberance only.

True macrosclere hexactines with six fully-developed rays and true diactines

are rare.

Pentactines also take part in the formation of the oscular sieves which rest

on the distal margins of the tube-walls. One ray of these pentactines, which

is situated radially, is of considerable length, slender at the base, but thickened

in its distal part. The other four rays are very short and terminally rounded

;

they form a cross, and extend paratangentially just below the surface (pi. VIII, f

.

3, 11). Together with these spicules numerous oxypentactine hypodermalia of the

usual kind are met with. These have four pretty long paratangential rays,

which form a cross, and a radial ray which is generally shorter than the basal

rays. All the rays are pointed and often slightly inflated near the end. Such

oxypentactine hypodermalia also form the support of the dermal reticulation and

the oscular sieve-plate. In these the paratangential rays are elongated and the

radial ray much shortened.

In the stout spicule-bundles of the tube-walls which reach the surface

numerous radially-arrai^jged uncinates of the usual form (pi. VIII, f. 7) occur.

These are up to 4 mm. long and their distal end generally just reaches the outer

surface.

Occasionally, straight and slender marginalia are met with in the distal ends

of the tube-walls which lie just below the surface. These are similar to the

marginalia which I found in great numbers in a young specimen of Seviperella

schultzei in the " Challenger " collection.* These marginal rhabds are minutely

spined and gradually attenuated towards the proximal, pointed end. The distal

end is abruptly thickened and bears four pointed spines, arranged crosswise (pi.

VIII, f. 10).

The long bidentate anchor-spicules of the basal root-tuft are on the whole

similar to those of SemperelJa schultzei described by previous authors and also })y

myself. t They differ from them, however, in the shape of the sharp lateral

* Cliallenger Eepoi-ts, Hexactiuellida p. 265, pi. LIT, f. 3,

+ Challeuger Reports, Hexactinellida p. 265, pi. LII, f. 14.
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margins of the two opposite spade-like anclior-teeth, whicli are continued

proximally so as to join each other in the middle, at the sides of the shaft.

In Se^nperella schultzei these margins are either quite smooth, or have only

one or two slight indentations distally, and are strongly indented centrally,

where they join. In SemjpereUa cucumis they are serrated distally by numerous

projecting lateral t.eetli and protrude, where they join centrally, outwards and

upwards (pi. VIII, f. 9).

In the dermal membrane and the oscular sieve-plate stout pinules are every-

where numerous. Their length differs considerably in different parts of the

dermal surface. It is here usually 200-;j00 ^ . Their basal rays, which form a

rectangular cross, are stout, straight, distally covered with tubercles or short

spines, and also of varying length. They usually measure 60-80 /^. On the

oscular sieve-plate pinules of considerably greater length, measuring 400-450 /^,

are met with. The main ray is covered with stout, obliquely-diverging spines,

and resembles an Italian poplar (pi. VIII, f. 12-13). The basal part of this ray is,

for a length of usually less than 40 p-, free from spines, smooth, and on an average

6-10 Z'' thick. The terminal spine is not joarticularly long, and not much thick-

ened. A curvature of the basal rays, giving to them the appearance of an 8,

as in the pinules on the slender dermal strands of Semjperella schultzei* has never

been met with in the pinules of Semperella cucumis.

The dermal and oscular macramphidiscs are large, stout and—particularly on

the free ends of the tube-walls—numerous. Their terminal discs are approxi-

mately hemispherical, distally somewhat flattened, and have 8 broad spade-like,

terminally-rounded marginal teeth. The shaft is pretty stout, knotty, but with-

out any conspicuous protuberances in the centre (pi. VIII, f. 4).

True mesamphidiscs are entirely absent ; micramphidiscs, however, are

frequent. These differ considerably in size, but are all pretty much of the same

shape. They are 20-40 /* and more long, and their terminal discs are hemi-

spherical, have 10-12 marginal teeth, and are G-12 /-^ broad. The shaft is

slender and usually slightly tuberculous (pi. VIII, f. 5, 6).

It is a characteristic peculiarity that numerous spined oxypentactines, oxyte-

tractines (stauractines) and spindle-shaped diactiues are contained in the layer

—

of which the walls of the ciliated chambei'S form a part—dividing the incurrent

from the excurrent system. The two limiting-membranes of this layer are nearly

parallel to each other. Both are similarly chiefly supported by oxypentactines.

Their basal (paratangential) rays are covered with small, vertical spines.

They are at the base 8-12 /* thick and gradually attenuated towards the sharp-

pointed end (pi. VIII, f. 8). Their length varies from 100-200 /^ , the basal rays

of one and the same spicule, however, are usually of equal length. The apical

main ray is vertical to the basal rays and points inward ; it is spined, and in

* Challenger Reports, Hexactinellida pi. LIT, f. 6.



45

length still more variable than the basal rays. Frequently it is as long as the

basal rays, usually ho-wever it is considerably shorter, and sometimes reduced to

a simple, spined and distinctly pointed tubercle. Between these pentactines,

and lying in the same level, numerous irregularly-scattered stauractines are met
with, which are exactly similar to the basal crosses of the pentactines above

described. They are, doubtless, dei'ived from such pentactines by a complete

atrophy of the fifth ray. Sometimes one of the four rays is considerably shorter

and terminally inflated ; sometimes two opposite rays are atrophied ; and some-

times spicules of this kind are met with in whicli only the inflated centre and a

single ray are left.

A peculiar sjiicule is a simple, straight, spindle-shaped oxydiactine 80-1(30 i^

long, which is most frequent in the dermal reticulation and the walls of the in-

cuiTent and excurrent cavities, but also occurs in varying numbers in all other

jjarts of the sponge. The cylindrical or slightly spindle-shaped central part of

this spicule is quite smooth, the pointed terminal conical parts are covered with

oblique protuberances and spines pointing outward (pi. VIII, f. 14-16). In

Semperella schuUzei such diactines also occur, but here they are spined throughout.

The second specimen, 12 cm. in length, which is, as stated, somewhat ma-

cerated, is in its external shape, general structure and the shape and arrange-

ment of the spicules, on the whole so similar to the one described above that I

consider it as a young specimen of the same species. There are however some
slight differences. The macroscleres for instance are considerably smaller, but

this is merely to be ascribed to the youth of the individual, since it is well known
that in Hexactinellida generally these spicules increase in size with the age of

the sponge. The small parenchymal amphioxes (diactines) are not always

smooth in the centre as in the large specimen above described, but are very often

spined throughout, as in Semperella schidtzeL One also not unfrequently observes

that one end of these spicules is more slender and less spiny than the other.

Of more importance than these insignificant differences is the fact that in

this specimen, by no means rarely mesainphidises occur together with the macr-

and micramphidiscs. These mesamphidiscs are 80-100 /* long and on the whole

similar to the macramphidiscs. Like them they have 8 spade-like marginal teeth

on the margins of their terminal discs, and a knotty or tuberculous shaft. The

curvature of the terminal discs differs however, being more regularly hemispher-

ical than in the macramphidiscs.

Although the third specimen is only a small fragment, there can be no doubt

about its being specifically identical with the two specimens described above.

For not only is that part of the sponge-body and root-tuft which is preserved,

similar to the other two specimens, particularly the large one, in appearance and

structure, but also the spicules agree perfectly in shape, size and arrangement

with those of the latter. I even succeeded in finding in it a few of those
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mesampliidiscs which arc abundant in the young specimen but which I failed to

observe in the fullgvovvn specimen.

The large complete, and the young, somewhat macerated, specimen wore

both procured at the same station to the west of the Andamans in a depth of

435-530 m.=238-290 fths. I'lie fragment last described was also captured in

the vicinity of the Andamans, 11° 2.5' r," N. 92^ 47' 6" E. in a depth of 740

in.=405 fths.

B. IIEXA8TJ:R0PII()RA.

The Hexasterophora comprise those Ilexactinollida in which amphidiscs are

invariably absent, but hexasters nearly always present. The first family of tins

group we shall deal with are the

11. l^lUPLECTKLLIDyE.

The sponges belonging to this family are usually thin-walled tubes, more

rarely caliculate or honeycombed, and always possess sword-shaped hexactines in

the dermal membrane.

Hoi,AS('iis F. E. Sell.

In 1887 I establisiied the genus ILilxiHcm for the reception of certain

tubular Enylecldlidx without parietal apertures. To the naked eye the outer

surface of these sponges appears fairly smooth. On the inner surface we observe

a network with (piadratic meshes occupied by pit-lik(^ depressions. The u[)por

end of the tube is closed by a terminal sieve-plate ; the lower end appears drawn

out to form the basal tuft which takes root in tlie sea-bottom. Tlio s])icules are

never ioined by apposed silica.

The supporting skeleton is chic^fly composed of large princi]ial pentactines,

or stauractines, more rarely of hexactinc^s. Triactine, diactinc and pentactino

comitalia are closely attached to the long and stout rays of these principal

spicules which form a tubular network or scaffolding with qiuidratic meshes

lying close to the inner, gastral surface of the tube-wall. As the sponge grows,

parallel layers of stout oxyhexactines, the number of which increases Avith the

thickness of the body-wall, make their appeai'ance.

The external, dermal membrane is sup[)ortod by a layer of hypoderraal

oxyhexactines with spincd, protruding distal I'ays. To these spicules slender

diactine comitalia are attached. The internal, gastral membi-anc is supported
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by vory siinihii- hvpogiislrnl oxvlioxaotiuos, (o which :ilso sKmhIoi- coniitnlia.

ai'O athu'luHl.

'IMu- iuUM'iiUHliaiT |>ai'oiu'h_vi\iaH;i aro I'l'in'i'stMiIiHl by vim'v ihiuum-ihis inin-o-

si'lovi> (ixvhoxastors ami their iK>rivati"s (in //. _//7>/(/i(/((n simplo sij^'iiis). lu-siilos

thoso also micro-oxyhoxaotiiu's willi stout, couii'al rays whii-h shmv a IimhIimu-v

to bifuroation (//. rohiiahiK) aiv soim^dmos iiu>t with, (iraphiohoxastors witli

lonj;" bnisli-Uko oiul-tut'ts of brnnch-vays ami i'alii'oroiiu>s with tasst»l-liko biiiu'lu<s

ol" braiK'li-rays, arraii^'cd in a liiii^ ami rorniiui;' a bush, ai*i> always uu>l with,

nltluiuy;h souiotiiuos thcii- uuinbrr is but small. 'I'lio lloriciMiis ai\il discD-

hoxasli-rs jirosiMit in llu- nearly allii'd ;;i>nns MdlitrosiU'rits, are i>n(ii'i'l\' absi'ul

in lli>lii.<i'iis,

Tlio lonji^ anduu'-siiii'ules ol" I he ront-t nfl ari> mostly eoyeri>il with reeuryed

spinos. Helow, at tlieir distal ends, tlu>y ai'e thii'lvened and bear ii-.i, rartdy

12, (1 or 7 stout, oblii|uely-reenr\ed spin(\s, wliieh foian the amdior-lt'el h.

'Tiie spiries ol' this g'taius hilluM'to known aveonliui;ly are simple tubes with

root-tuft, aud tt>rmiual sievi'-plati> but willuuit pari(>lal aperturi's and snpei'lieial

Jlorii'oms. All ol' them have btnai I'ouud in greali depths.

Jfolasnts ruliiisliis V. K. Seh.

IMal.' I.\, llos. 1 10.

1805 llvUiM-im rohm^lns V. K. Soli, in Ahl.. ruMi^M. ,\1>. In;i,'., p|.. 1-7, Till'. I, IIkh. I 10.

Tlio IVagnuMitary s|ieeimeu on whieh I lia\(> based t his spocioa is a, siniph*

lube, 8 em. Ion;;- and I
.'

> nun. broad. The liod\- (tnlie-) wall is S(Uin>whaL

lai-eraled but ou the wdiolo fairly widl preseryed and has a. I hiekuuss of U-li'D nun.

This fi-afj^mont nppoars to ropr(>siMit the upper part of a. spou^'c*, about 10 cm.

long, tlio toruuuaJ siovo-plaitii of w hieh has been lost.

Th(« outer surface has an irre!;'ulai- appeacanee because tin* thin dermal

m(>iiibraue is in most placi>s lost and most of I he subdermal cayil ies, and Ilit>

iniau'i'entcanals arisiuji; from tliem,ai-e therefore e\posed to yiew. The eiilrauces

into the lalitcr appear as pores, 'i'lu^ inner, vjaslral siu'l'ace has a. yery dil'fi^i'eut

appearaiiee. Here wo Hud a ri\ij;ular reetau'^-ular network with (piadraXio nmslies,

each of which is occupii>d by a, pil. These pits ai'c arranged in rcgidar loiig-

itudiua,l aiul tiranHVorH(» rows.

The structure of the soft parts can be well maile out in stained s<'ctious,

vertical to the surface. In such, one sees that' the ciliated chambers are <Mtlicr

tliiinblc-shapod, or assume uioi'e complicated shapes in conse(picnce of the I'orni-

aliou of diverticula by the meiubra,uu roticuhu'is. Tlu^y un^ arranj^-ed rjidially

round t lie shoi't cxcurrcut canals which l(^a,d into tluMioiitral gastral ca,vily, into

which tlicyopcii directly with wide mouths,

—

the pits in the meshes of the gastral
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reticulation described above. Their convex distal ends protrude into the sub-

dermal cavities and the incurrent canals, which appear as narrow continuations

of the latter.

The main supporting skeleton appears as a tubiform network, which lies

close and parallel to the inner (gastral) surface of the tubular sponge. The

strands or beams composing it are about 300 /^ thick. Its meshes are rectan-

gular, often quadratic and 2-3 mm. wide. The strands consist of the rays of

the stout principal stauractines and the slender comitalia attached to them, which

are parallel and close together and form dense bundles. These stauractines are

the largest spicules of the sponge. Two opposite rays of each stauractine

extend transversely, the other two longitudinally. The former are on an average

5, the latter 10-12 mm. long. The rays are, near the centre of the spicule,

about 100-150 i^ thick (pi. IX, f. 8) and gradually attenuated towards the sharp-

pointed end. The rays of the comitalia are 6-12 m thick and as long as those

of the principalia to which they are attached. The free ends of the comitalia-

rays are conically pointed, often a Kttle thickened, and generally covered with

small tubercles or spines. Most of the comitalia are sagittal triactines with

lono-itudinally-extending paired rays ; the unpaired ray is vertical to the other

two and extends transversally. It may be straight and form part of a trans-

verse bundle in its entire length (pi. IX, f. 9), or it may be abruptly bent under

a rio-ht-ano-le near its origin and form part of the same longitudinal bundle in

which the two other rays lie (pi. IX, f. 10). Also diactine comitalia are very

numerous. Both these and the triactine comitalia possess rudiments of the

missino- rays of the ideal hexactine, which appear as small tubercles or rounded

protuberances (pi. IX. f. 9, 10).

Among the principal parenchymalia numerous macrosclere oxyhexactines with

gradually attenuated rays, 500-1000 /^ long, are also met Avith. These lie in a

sino-le layer outside the main skeleton-net, two opposite rays being vertical to

the axis of the sponge. The radial rays of the hypodermalia attach themselves

closely to the distal, radial rays of the parenchymal oxyhexactines.

The hypodermalia and hypogastralia require a detailed description. Both

are reo-ularly arranged in equidistant transverse and longitudinal rows and

form a very graceful mosaic. The freely projecting distal hypodermalia- and

proximal hypogastralia-rays are usually accompanied by one or more slender

diactine comitalia. The stout distal rays of the hypodermalia protrude freely

from the outer surface, which is raised in the shape of small cones at the points

of eo-ress of these rays. They are about 230 /^ long, slightly thickened in a

spindle-shaped manner above the middle, and end with conic points. Basally

they are smooth, further up covered with low, oblique spines pointing outwards.

The proximal ray is not quite so thick as and is considerably longer than the distal

ray. It measures 500 h- and more in length, is smooth, and gradually attenuated
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towards the pointed end. The four tangential rays which lie just below the

dermal membrane are also smooth, pointed, gradually attenuated and about

200 M long.

The stout hypogastralia -which lie opposite the hypodermalia are in many
respects similar to the latter but difPer from them considerably by their proximal

rays being much longer (350 /^ and more) and usually of a different shape.

These rays are spined and protrude freely into the gastral cavity. At the points

of egress they raise the gastral wall to form slender, conical protuberances.

The whole of the proximal ray is covered with vertical' spines and there is gener-

ally no spindle-shaped thickening in its central part. Like the other five

smooth rays of the spicule it is gradually attenuated towards the sharp-pointed

end.

In the lower part of the specimen basal anchor-spicules are met with here

and there, between the longitudinal rays of the principalia which form the

supporting skeleton-net. Although pretty slender these spicules are inflated at

the distal end, club-shaped, and emit from the terminal thickening a verticil

of a varying number, often three oblique and recurved anchor-teeth. These

teeth contain no axial threads and are therefore not to be considered as

rays but as mere spines. The axial cross does not lie in the terminal thicken-

ing near the place of insertion of these teeth, but higher up in the shaft (pi.

IX, f. 6).

Four different kinds of intermediary parenchymalia are to be distinguished

:

slender oxyhexasters ; stout-rayed micro-oxyhexactines, the rays of which show
a tendency to bifurcation so that they pass intft oxyhexasters ; graphiohexasters

or, as I now prefer to designate them, graphiocoms ; and calicocoms.

The slender oxyhexasters are abundant in the walls of the incurrent system.

They have short main-rays which are not thick, and terminally bear three or

more thin, straight or slightly curved branch-rays (pi. IX, f. 5).

The oxyhexactines and the stout oxyhexasters they pass into, are restricted

to the walls of the excurrent system. They have remai^kably thick, conic rays

and measure 100-150 /^ in diameter (pi. IX, f. 2-4).

The graphiocoms are not very frequent and chiefly met with in the

subdermal region. In my preparations the branch-rays forming the long ter-

minal brushes are generally broken off, so that one usually sees only the six-

rayed cross formed by the main-rays with their terminal discs which bear on the

convex outer surface numerous stumps of the branch-rays which have been

broken off (pi. IX, f, 7a). Usually one finds in the vicinity of these the long

slender, straight, raphid-like branch-rays, either still joined in brushes, or

isolated and scattered.

7
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The eaiicocoms, which differ from the graphiocoms in several respects, are

not numeroDS and rather inegidarly scattered. They sure chiefly met vntk in

the snboustral, more rarely io the sobdermal region, and measure about 200 i^

in diameter. Their principal feature are the conic, externally calyx-hke, solid

thickenings at the ends of the stout and short main rays and the flower-like

verticils of slightly rough branch-rays cnrving gracefully outward which arise

from the latter. These are of medium length and uniform thickness through-

out; thev arise in BjoIo^u^ nybinvj^ exclusively from the circular margins of the

terminal thickening of the maia-rays and accordingly form simple verticils (pL

IX, f. 7). In the cahcocoms of other species of Holaseug they arise from the

whole of the distal surmce of the terminal thickeniag and accordingly form solid

brushes.

The only specimen of Holoious robmhtg was found in the Bay of Bengal

12' 20' X. 85' S E. in a depth of 3300 m. = 18«j3 fths.

HfAaiseu^ iener F. E. Sch.

ISBomOmiXMgiemerT. E. Seh. is Abh. Freas. Ai. 1865 pot 7-*.

The lower part of a tube, 12 mm. wide, with a wall 2 mm. thick, is for a

length of 55 mm. sufficiently well preserved to enable one to recognise the

principal features of its structure. From the slightly attenuated lower end a

basal root-tuft abont 15 Tnm- long and in structure like wickerwork, arises. This

tuft probably represents only a small part of the root-tuft of the hving sponge

the length of which, in the fresh state, I estimate at 8-10 cm. MacroscopicaUy

the sponge does not essentially di^er from S. robmiu^. Also here one sees on

the outer surface through the dermal membrane, of which only small parts are

intact, the aperture and canals which lead from the subdermal cavities into the

interior of the sponge, whilst the inner surfece of the tube-wall shows a quadratic

reticulation with meshes containing the openings of the excurrent canals into the

central cavitv, arranged in longitudinal and transverse rows.

The stout principal spicules of the tubular main skeleton are in H.. robustug

exclusivelv stauractines (pL IX, f. 8), in H. i^ner nearly always pentactines, four

ravs of which are similar to the rays of the stauractines of E. robustus and

arranged in the same manner. The fifth ray is vertical to the four others and

directed outwards; it attains a length of 360 y- and nearly reaches the outer

surface. Onlv very rarely I found, here and there, instead of such a pentactine,

a stauractine. Attached to these stout principaha, similarly shaped and ar-

ranged, ^onty triactine and diactine comitalia are met with, as in H. rrj/iigfus (pi.

IX, f. 9, 10). The macrosclere oxyhexactines, abundant in H. robusius and there

formino- a layer outside the main tubular reticulation, are absent in H. tener and

are here probably functionally replaced by the distal rays of the pentactines in

the T^aiTi tubular skeleton-net.
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The liypogastral hexactines are on the whole similar to those of H. rohustus.

The hypodermal hexactines differ from the corresponding spicules of that species

however by the greater length of their inner, gastral, radial ray, which is 2 mm.
long. Also this difference is correlated with the absence of parenchymal

hexactine supporting spicules.

The root-tuft is in great part composed of the lower longitudinal rays of

principal pentactines. Its anchor-spicules agree with those of H. rohustus.

Of the intermediary parenchymalia of H. rohustus the stout micro-oxyhex-

actines and the oxyhexasters they pass into, are absent. The slender oxyhex-

asters are, on the other hand, present in much greater numbers than in K. rohustus.

These differ from the corresponding spicules of the latter only in the curvature

of the branch-rays which are nearly straight and not nearly so strongly bent as

in H. rohustus.

Graphiocoms are not numerous and are irregularly scattered through the

dermal region. I have seen several intact ones with dermal brushes of branch-

rays 200 A* long in situ, still attached to the main-rays.

In the subdermal and particularly in the subgastral region irregularly

scattered calicocoms are found in small numbers. These are identical with those

of H. rohustus.

Only the lower part of a single specimen of this species is contained m the

" Investigator" collection. This was found in the Bay of Bengal 6" 18' N. 90"

40' E. in a depth of 2506-2816 m. = 1370-1540 fths.

EUPLECTELLA, R. Owcn.

The sponges belonging to this genus are tubular, have a root-tuft, a terminal

sieve-plate, and numerous parietal apertures. Parenchymal oxyhexasters are

usually present in the interior and floricoms always occur on the surface. Three

species, E. simplex, aspera and remlis have been added to this genus by the

"Investigator" expedition.

Euplecti?lla simplex F. E. Sch.

\ Plate X.

1895 EuplecteUa simplex F. E. Sch, in Ab.h. Preuas. Ak. 1895 pp. 15-26, Taf. X.

In the " Investigator " material there are 10, unfortunately only indiffer-

ently preserved specimens of a hitherto undescribed species of Euplectella, which

in external appearance and in structure closely resembles Euplectella oweni

Marsh, and Herkl. but which essentially differs from this well known Japanese



52

form by the complete absence of the parenchymal oxyhexasters, which are so

exceedingly abundant there.

Most of these 10 specimens fortunately represent different stages of devel-

opement, so that they afford an opportunity for ascertaining some facts concern-

ing the developement, at least the post-embryonic developement in Hexactinellids,

of which so very little is known. Before entering on this subject, however, I

will give a diagnosis of this new species by describing its shape, its structure,

and particularly its spiculation.

One of the specimens, the lower end probably of a fuUgrown individual,

is 8 cm. long. The upper part has the appearance of a funnel-shaped tube,

3 cm. wide. Below, it passes into a root-tuft, destitute of the soft parts (pi.

X. f. 5).

The specimen next in age which is fairly complete—only the terminal sieve-

plate and some parts of the lateral wall being lost—is, exclusive of the root-tuft,

11 cm. long. The body is, one-third of its length from the top, 25 mm. broad,

and tapers slightly towards the upper, more considerably towards the lower end

(pi. X, f. 6).

A third, still better preserved specimen, represented in fig, 4 on plate X,

is, exchisive of the root-tuft, 9 cm. long and has a maximum breadth of nearly

2 cm. The terminal sieve-plate i2 well preserved and measures 10 mm. in

diameter.

The fourth specimen is, exclusivf^ of the root-tuft, 75 mm. long and up to

15 mm. broad.

Then there are five more or less injured specimens, 4-5 cm. long and about

1 cm. broad (pi. X, f, 2, 3).

The smallest specimen is, exclusive of the root-tuft, 3 cm. long and through-

out its length pretty uniformly 5 mm. broad (pi. X, f. 1).

In the external appearamce and in the macroscopic characters of its internal

structure, EiqylecteUa dmpJex is very similar to the doubtless closely-allied

species Euplectella ovmni Marsh, and Herkl,, which was first described in

.detail and figured by W. Marshall in 1875 in his " Untersuchungen iiber Hexac-

tinelliden" (Zeitschr. wiss. Zool. Bd. XXV, Suppl. Taf. XII D). The tubular

body is in Eupledella simplex, as in E. oweni, ex,tended a little in the middle and

very slightly constricted above. The upper end is for some distance cylindrical.

The wall of the sponge-tube is pretty thin, and perforated by numerous, circular

parietal apertures, arranged fairly regularly in longitudinal and transverse rows.

A collar surrounding the terminal sieve-plate as in E. aspergilhim, is absent in

E. simplex as in E. oioeni. Its place is taken iii E. simplex by the thickened

maro'in of the terminal face, from which a verticil of short, oblique marginal

spicules visible to the naked eye, protrudes obliquely.

/
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The terminal sieve-plate is on the whole vertical to the axis of the sponge

and strongly convex. It consists of a very irregular network of thin strands,

thickened at the nodes, which enclose triangular to hexagonal meshes, 1-2 mm.
wide.

The better the specimens are preserved the easier it is to make out the

presence of a second, basal sieve-plate, similar to the one described by Marshall

in Euplectella oweni. This basal sieve-plate has the appearance of a transverse,

septum-like continuation of the lateral tube-walls and is also bent outwards,

convex towards the base of attachment. Below the basal sieve-plate lies the

free root-tuft, which is destitute of soft parts.

The main supporting skeleton consists of a tube-shaped network of spi-

cular fibres, arranged strictly longitudinally and transversely and intersecting

each other at right angles. In the central part of the body of larger specimens

these are 3-6 mm. apart and up to 500 h- thick. The longitudinal fibres lie

nearer to the outer, the transverse fibres nearer to the inner surface of the tube-

wall and the latter protrude into the gastral cavity like internal hoops. The
longitudinal fibres approach each other in the lower considerably attenuated part

of the tubular sponge, and slightly also in the upper less attenuated part, which

is at the top for some distance of uniform thickness and regularly cylindrical.

The transverse fibres, which form the internal hoops, are throughout the sponge

uniformly 3 mm. apart. Besides these longitudinal and transverse fibres there

also exist thin fibres crossing the longitudinal and transverse ones under an

angle of 45°. These are entwined with the latter and form two systems of

spirals intersecting each other vertically. They are so arranged as to cut off

the corners of the square meshes in the primary network composed of the

longitudinal and transverse fibres and give to them an octagonal shape, as has

first been clearly discerned in Euplectella oweni by W. Marshall.*

All the meshes of this parietal network are free from spicular fibres, and only

covered by soft tissue, which can easily be perforated by indifferent parietal

apertures. In Euplectella asp)ergillmn and other species, the meshes of this

primary network traversed or covered by spicular fibre, alternate with meshes

not thus covered, both in the longitudinal and in the transverse direction.

As the parietal apertures are restricted to the meshes not covered by spiral

fibre, they are in these Euplectellids not situated side by side but are arranged

like the black fields of a chessboard in oblique or diagonal, more correctly

speaking, in spiral lines.

The spicules which compose this strong and elastic skeleton-net are in the

older specimens to some extent glued together by silica. This concrescence is

not carried so far however as in Euplectella aspergillum, where it leads to the

* " Untersuchungen uber Hexactinelliden "' in Zeitschr. wise. Zool. Bd XXV, Suppl.
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formation of a continuous and firm skeleton-net ; nevertheless one often finds

adjacent spicules connected by synapticula so as to form ladder-like structures.

In respect to the developement of these secondary skeletal structures EvpledelJa

simplex stands on a level with Euplectella oweni.

The most conspicuous spicules of the supporting skeleton are the stout and

long stauractines. In older specimens these measure 8 cm. and more in length

and 2 cm. and more in breadth. The thickness of their rays generally depends

on the age of the sponge. The thickest measure basally 100 /^ in diameter.

The centres of the stauractines usually lie in the nodes of the skeleton-net. The

longitudinal spicular fibres are nearly straight, the transverse fibres ring- or

hoop-shaped. The longitudinal rays of the stauractines lie in the former and

are also straight accordingly ; their lateral rays lie in the latter and are accord-

ingly also circularly curved and concave towards the axis of the sponge. Thus

the rays of the stauractines do not lie in a plane but in a cylinder-surface ; they

are smooth, round, and gradually attenuated towards the sharp-pointed end.

To each of these principal spicules 10-30 much thinner and very long accom-

panying spicules—comitalia—are attached. The longest rays of the comitalia

are situated longitudinally and transversely, mostly parallel to the rays of the

stout principalia. Most of the comitalia are triactines, diactines are however

also numerous; occasionally pentactines or even hexactines are met with. In the

spiral spicular fibres the comitalia are not so numerous as in the longitudinal and

transverse ones. Those rays of the triactine to hexactine comitalia, which are

not parallel to the rays of the principalia are much shorter than the others and

not unfrequently curved. Sometimes they reach another parallel fibre and then,

bending round abruptly, follow it ; sometimes they extend radially through the

parenchyme, either towards the outer or towards the inner surface of the tube-

wall and form a support for the soft parts overlying the inner and the outer side

of the main skeleton -net. These radial comitalia-rays are generally conically

pointed and slightly inflated and roughened just below their end.

In the irregular skeleton-net of the terminal sieve-plate no differentiation

between stout principalia and slender comitalia is observed and the large staurac-

tines are absent. The strands of the skeleton-net in the sieve-plate are composed

nearly exclusively of triactines and diactines with long rays. The latter usually

have a central thickening. Besides these spicules also numerous oxyhexactines

of the same kind as those forming the support of the parenchyme overlying the

skeleton-net, are met with.

The soft parts on the inner and outer side of the main skeleton-net are

supported by the gastral and dermal comitalia-rays which do not take part in the

formation of fibres; by the radial rays of the hypodermalia and hypogastralia

;

and by numerous parenchymal oxyhexactines four rays of which are parallel and

two rays of which are vertical to the inner and outer surfaces of the tube-wall.
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These oxyliexacfcines, wliicli can, in consequence of tlieir large size be considered

as principalia, form a single layer on each side of the main skeleton-net. Their

rays are vertical to each other, two opposite ones being situated longitudinally,

parallel to the axis of the sponge. The oxyhexactines measure 400-500 f* in

diameter and their rays are round, smooth, straight or slightly curved, near the

centre 8-10 M thick and gradually attenuated towards the sharp-pointed end (pi.

X, f. 7).

The hypodermalia are stout, sword-shaped hexactines and resemble in their

general character and in the thickness of their rays the parenchymal oxyhex-

actines described above. They differ from them however in that their rays are

unequal in length and terminally roughened. This roughness is often very

slight ; it is most clearly marked on the outer, radial ray, which protrudes beyond

the surface, where it occasionally extends right down to the vicinity of the

centre of the spicule. This distal ray and the four paratangential rays which

lie below the dermal membrane are about 250 m long. The proximal radial ray,

which points inward and penetrates the parenchyme, is 1000-1200 i^ long and

its pointed and roughened end nearly reaches the main skeleton-net.

The hypogastralia are similar to the hypodermalia but much shorter and

destitute of a proximal, radial ray. They are accordingly, as in all other known

species of Euplectella, pentactlnes (pi. X, f. 7). It is to be remarked that the

four transverse (basal) rays which lie in, or just below, the gastral membrane, are

in most regions, if not everywhere, slightly cm^ved, concave towards the body of

the sponge-tube-wall.

The main skeleton-net lies considerably nearer to the inner than to the outer

surface of the tube-wall, the parenchyme overlying it on the outer dermal side

being twice as thick as that overlying it on the inner, gastral side. In the super-

ficial layer of the outer parenchyme graphiocoms, with branch-ray-brushes 200 /*

long and 16 /^ thick (pi. X, f. 11) are met with.

As a rule one floricom is attached to the protruding, distal ray of each sword-

shaped hypodermal oxyhexactine. The floricoms bear on each of their 6 main-

rays 7-9 (usually 8) branch-rays, arranged like the calyx of a flower. The

thickened terminal discs of the branch-rays have about 8 fairly stout marginal

teeth on the outer border (pi. X, f. 8-10). The whole floricom measures on an

average 120 /^ in diameter.

The basalia-spicules of the root-tuft arise from the longitudinal spicular

fibres of the main skeleton-net and are several centimeters long. Two kinds of

basalia, both anchor-shaped but essentially different, are to be distinguished.

The basalia, of the first kind are smooth-rayed pentactines which have the shape

of tetradentate anchors. One of their rays, the main ray, which forms the

anchor-shaft is situated longitudinally, directed upwards, very long and pointed

at the distal, upper end. The four other rays, which form the anchor-teeth, are
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arranged crosswise, vertical to each other, much shorter than the main-ray but

very stout and gradually attenuated to the pointed end. They are strongly

curved, the two pairs of opposite ones forming semicircular bows, the concavity of

which is directed shaftwards. It is to be remarked that both the main ray and

the four lateral rays forming the anchor-teeth, which arise from the main-ray

with trumpet-shaped extensions, are traversed by axial threads throughout their

entire length (pi. X, f. 12).

The basalia of the second kind are diactines. They have the appearance of

a long shaft, pointed at the upper end, which is however not so thick as the main-

ray of the pentactine anchors. With the exception of the distal end, the shaft

is covered in its entire length with slightly curved spines, directed backwards

(upwards). The distal (lower) end is thickened and club-shaped. From the

equator of this terminal inflation a verticil of 6-10 spade-like teeth which are

bent upwards, arise (pi. X, f. 13). These teeth have nothing to do with rays;

they are mere spines, comparable to the thorns projecting in great numbers

from the upper part of the shaft. That it is so, is shown not only by their simi-

larity with the latter but also, and still more clearly, by the variability of their

number, by the absence of axial threads and particularly by the fact that the axial

cross of the central canal of the shaft usually does not lie in the terminal inflation

from which they arise but higher up in that portion of the shaft which is free

from spines. Sometimes a slight swelling indicates the position of the axial

cross : that is the centre of the spicule. In the terminal inflation the central

canal dissolves itself into a bush of short terminal branches.

Having now described the adult sponge I will give the results of a compari-

son of those structures of the differently aged specimens at my disposal, which

are of interest in studying its post-embryonic developement.

In the external shape of the entire sponge only very slight differences are

to be discerned between differently aged individuals. The smallest specimens

differ from the larger ones chiefly in their being on the whole more slender. The

ratio of breadth and length (exclusive of the root-tuft) is in the smallest speci-

men 1: 6, in the largest one, preserved in its entire length, 1:5. It appears

probable however that still larger specimens again revert to a breadth- and length-

ratio similar to that of the smallest ones. As in EnpledeUa oiceni, the larger

specimens have an oval (ratio of axes 3 : 5) and not a circular transverse section.

The small specimens at my disposal, on the other hand, have a circular and not

an oval transverse section.

I took particular interest in the arrangement of the spicular fibres in the

main skeleton-net of differently aged specimens because I hoped, by studying it,

to gain an insight into the mode of growth of the sponge.

As was to be expected, the corresponding priucipalia are longer and thicker

in older than in younger specimens. They grow with the age of the sponge
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by the apposition of fresh layers of silica in length and in breadth. The silica-

layers precipitated on the surface of the growing spicule have the shape of cylin-

drical tubes or rather long, hollow cones, closed at the narrow end and there at-

tenuated to a point. Their lower tubular part is apposed to the sides of the ray

and causes its growth in thickness, the solid pointed terminal part covers the old

termination of the ray and causes its growth in length.

Here and there adjacent spicules are secondarily glued together. This pro-

cess commences with a mere local concrescence of silica-layers apposed to diiferent

spicules and is then carried on by the deposition of fresh silica-layers on the place

of junction, this being thus converted into a stout bridge or column, the synapti-

culum. If the parts of spicules (rays) thus joined lie parallel to each other and if,

as is the rule in such cases, a number of synapticula are formed at nearly equal

intervals, those well known ladder-like structures are produced, which are so

well developed in the long and thin peduncles of Caulophacus and other Rossellids.

In Euplectella simplex' as in E. oweni such synapticular junctions of spicules

are however rather scarce and, even in older specimens, generally met with

only near the lower end of the body.

To obtain a clearer insigh't into the mode of growth I have tried to ascer-

tain the number and arrangement of the transverse and longitudinal spicular

fibres of the main skeleton-net in all the specimens preserved in their entire

length. In these I find that the number of both the transverse and the long-

itudinal fibres distinctly increases, although not very greatly, with increasing

age. In the smallest specimen at my disposal, which is 30 mm. long and 5 mm.
broad, there are 25 transverse fibres and, in the middle of the body, 28 longi-

tudinal fibres. In the largest one preserved in its entire length, which is 11 cm.

long and 25 mm. broad, I counted 40 transverse, and, in the corresponding

central part of the body, 30 longitudinal fibres. In the following fractions,

arranged in order of the size of the specimens (increasing from left to right)

the upper figures give the number of transverse and the lower figures the

number of longitudinal fibres :

—

25
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the ratio of augmentation of the fibre-intervals being nearly the same in the

upper, central, and lower part of the body. In a specimen 45 mm. long the

longitudinal fibres are 500 /^ apart above, 1 mm. apart in the inflated centre and

500 At apart at the lower end, just above the root-tuft. In a specimen 11 cm.

lolig their distances are 1 mm. above, 2' 5 mm. in the centre and 1 mm. below.

With the transverse fibres it is somewhat different, in as much as the distances

between them increase, at least in young specimens, gradually from the upper to

the lower end of the body. In a specimen 45 mm. long, for instance, the in-

terval between the transverse fibres is in the upper cylindrical part of the body

200-400 /* , between the upper and middle third of the length 1, 5 mm. in the

centre 2 mm. and at the lower end 2*5 mm. In the larger specimens the dis-

tance between the transverse fibres increases continuously from the upper end

to the centre, whilst it remains pretty constant from there downwards. In the

specimen 11 cm. long, the transverse fibres are in the upper, cylindrical part of

the body, on an average 1 mm., between the upper and central third 2 mm., and

in the centre and from there downwards 5 mm. apart. The cause of this

remarkable difference in the arrangement of the longitudinal and transverse

fibres must be sought in the mode of growth of the sponge and particularly in

the difference of the regions, where the two kinds of fibres originate.

The fibres multiply by fission, the daughter-fibres subsequently moving

away from each other. This can be gathered from the fact that one occasionally

finds bifurcated fibres, the simple stem of which is broad, and pairs of fibres of

the ordinary dimensions, quite close together, arrangements which differ very

essentially from the ordinary skeletal structure described above. It is remarkable

that the fissional structures of the longitudinal fibres are rare and quite irregu-

larly distributed, whilst transverse fibres multiplying by fission are pretty fre-

quently met with, three or four dividing transverse fibres being usually found in

each specimen. These are generally restricted to the upper part of the body,

in which these fibres are thinner and closer together than elsewhere. It follows

from this that the growth of the sponge in thickness is accompanied by an in-

crease of the distance between the longitudinal fibres and an occasional fission

of one or another of them, and further that the multiplication of the longitudi-

nal fibres by fission is not localised. The growth of the sponge-body in length

is on the other hand accompanied by an increase of the distance between the

transverse fibres particularly in the upper part of the body, and a multiplication

of them by fission, which is pretty much restricted to that region. AW the

parenchymal principalia are much longer and stouter in the lower than in the

upper part of the tubular body, the shortest and most slender principalia of

every kind being met with at the upper end, just below the marginalia-verticil.

From this it follows that the lower part of the body is older than the upper and

that the summit is the youngest part of the whole sponge.
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The comparison of sieve-plates of specimens of different ages shows that
their growth is accompanied by a growth of the parenchymal principalia in

length and thickness and an increase of the width and number of the meshes.
The strands forming the sieve-plate-net become broader and then multiply by
fission, and new strands are formed, which cut off corners of the old meshes.

I consider it to be of great importance that the spicules of the gastral and
dermal membranes, and the microscleres generally, particularly the graphiocoms
and floricoms, have in all the specimens at my disposal the same shape and size,

and that they are in the smallest (youngest) specimens only somewhat tender
and more slender than in the larger (older) individuals. Everywhere, also in

the older specimens, fresh spicules are constantly being formed. These have
very slender main- and branch- rays and are remarkable for the slight develop-
ment of their stouter parts, as for instance the hand-like terminal discs of the
floricoms (pi. X, f. 9. 10). Such slender young spicules are more abundant in

young specimens than in older, particularly in perfectly fullgrown ones.

All the 10 specimens of Euplectella simplex were found near the Andamans,
8 (5 small and 3 larger ones) 33km. to the west of middle Andaman Island in a
depth of 457 m.=250 fths., and the other 2 (1 small one and 1 half of a large one)
between North- and South-Sentinel Island in a depth of 402-439 m.= 220-240
fths.

Euplectella aspera F. E. Sch.

Plate XI.

1895 Euplectella aspera P. E. Seh. in Abh. Preusa. Ak. 1895 pp. 26-29 Taf. III.

Under the name Euplectella aspera I have described a species of Euplectella

from the Indian Ocean, of which only two incomplete specimens were contained
in the collection. The smaller specimen, the soft parts of which are fairly well
preserved, is 5 cm, long and has a maximum breadth of 2 cm. It represents the
low^ half of a straight, slightly inflated, tubular body to the under end of which
a short, torn remnant of a root-tuft is attached.

The parietal apertures measure about 3 mm. in diameter, are rather distant,

circular or oval, and arranged, as in Euplectella suherea Wyv. Thomson, not
in transverse and longitudinal, but in spiral rows. The similarity to the Atlantic

E. suberea is increased by the presence of numerous radial spines, 5 mm. long,

projecting freely from the outer surface. These are arranged regularly, and. arise

from the crossing-points of the numerous longitudinal and transverse spicule-

fibres of the mam skeleton-net. Another point of similarity between the two
species is the rough tuberculous, " cork-like " structure of the wall of the tubular
sponge, which is 2-3 mm. thick (pi. XI, f. 1, 3).
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The other specimen, the soft parts of which are not so well preserved, is

11 cm. long, has a maximum breadth of 3 cm. and is on the whole similar to the

one described above. In consequence of its greater age the parietal apertures are

farther apart and also a little larger. The root-tuft is over 2 cm. long and

comparatively well preserved. Its lower end is anchored to a mass of thin and

long worm-tubes (pi. XI, f, 1).

Most of the principalia-spicules of the skeleton-net supporting the tube-

wall are stout oxystauractines and oxyhexactines. The longitudinal rays of these

spicules lie nearer to the outer, the transverse rays nearer to the inner surface of

the tube-wall. The former are 1-3 mm. long, the latter shorter. In the longitu-

dinal and transverse fibres composing the skeleton-net, hexactines and staurac-

tines alternate regularly, so that every second crossing-point of the fibres is

formed by the centre of one of the former and every other by the centre of

one of the latter. The radial, distal rays of the stout principal hexactines form

the spines above described, which protrude from the outer surface. They are

5 mm. long, smooth at the base, and spined in the distal, freely projecting part.

Below, the spines are quite short, further on they become higher, but towards

the distal end they are again reduced in length. The proximal radial ray, lying

opposite to the distal one, is comparatively small and appears rudimentary. It

is 500 h long, smooth, and rapidly attenuated to a blunt, sometimes slightly inflat-

ed end >pl. XI, f. 5,7).

Thin comitalia accompany the principalia of the tube-wall in not very great

numbers. They are mostly triactines, with two long rays extending in a straight

line and a third, much shorter one, vertical to the other two. Also diactine,

stauractine, pentactine and hexactine comitalia are met with. The rays of the

comitalia end nearly always with a slight tuberculous, club-shaped terminal in-

flation. The numerous oxydiactines attached to the distal protruding rays of the

hexactine principalia are also to be considered as comitalia. They are about

500 /^ long, slightly rough and have in the middle an elongated, spindle-shaped,

not sharply defined thickening. These spicules are slightly spirally twisted and

firmly cling to the spined, distal parts of the projecting radial rays of the hexac-

tine principaha, which they entwine (pi. XI, f. 4, 5).

The root-tufts of the older specimen is 2-3 cm. long. They are composed

of the same well-known two kinds of anchor-spicules which are met with in

EiqAectella aspergillam and EwplecteJla simplex and which have been described

above in the latter. It is probable that the root-tuft is in all Euplectella-species

composed of such spicules.

The stout, sword-shaped, hexactine supporting-spicules of the dermal

membrane, the hypodermalia, and the more slender pentactine supporting-spicules

of the gastral membrane, the bypogastralia, do not essentially differ in shape.
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size and arrangement from the corresponding spicules of other species of

Euplectella, particularly Euplectella simplex, described above (pi. XI, f. 4).

The same can be said of the parenchymal graphiocoms, which also here occur

irregularly scattered, but always vertical to the surface, not very frequently in the

external region of the body, in the vicinity of the dermal membrane (pi. XI, f. 4).

On the other hand the parenchymal oxyhexasters, absent in ErqylectelJa simplex,

are present in E. aspera and are here pretty uniformly distributed throughout

the parenchyme. They measure 120 /^ in diameter, are characterised by the

remarkable tenderness of their main- and branch-rays, and generally bear three

or four quite smooth and slightly curved branch-rays on each main-ray (pi.

XI, f. 8).

The floricoms, one of which is attached to the distal ray of each sword-

shaped hypodermal, measure 120 m in diameter. Each one of their short main-

rays bears 8-12 branch-rays so arranged as together to represent a flower-calyx.

The terminal discs of the bi-anch-rays are convex and bear on their outer, free,

semicircular, sharp margin a considerable number (about twelve) of small pointed

teeth (pi. XI, f. 9). Among these normally developed floricoms with thick

terminal discs, sometimes also floricoms are met with the branch-rays of which

are much thinner and do not bear a nearly hemispherical end-plate, but terminate

with slightly club-shaped thickenings, without discs or marginal teeth (pi. XI,

f. 10). I am not inclined to consider these spicules as a special kind of floricom,

but suppose them to be young stages of the ordinary floricoms above described.

This view is supported by the fact that there exist transitional forms connect-

ing these disc-less floricoms, the branch-rays of which are simply pointed, with

the disc-bearmg floricoms of the usual form represented in fig. 9 ; and that the

few disc-less floricoms do not differ in size, distribution or position from ordinary

floricoms.

Only two specimens of this species are known. The smaller one, represent-

ed in figs. 1 and 2 on plate XI in natural size, was found in the most southerly

part of the Bay of Bengal 60' 18' N. 90° 40' E. in a depth of 2506-2816 m.=
1370-1540 fths. The larger specimen, represented in fig. 3 on plate XI, was

found in the Laccadives 11" 12' 47" X. 74° 25' 30" E. in a depth of 1830 m.=
1000 fths.

Eup)Iectella regalis F. E. Sch.

Plate XXII, figs. 1-9.

1900 Euplectella regalis F. E. Sch. in Abh. Preuss. Ak. 1900 pp. 24-30, Taf. V!, figs. 1-9.

There is in the "Investigator" collection a single specimen, fairly well

preserved in spirit, of a new species of Euplectella, allied to Ijima's Euplectella
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imperialis. It has the appearance of a rather soft, straight and slightly-inflated

tube with circular transverse section. The terminal sieve-plate is only slightly

convex and is surrounded by a collar 5 mm. high, which thins out to a sharp

margm and is nearly vertical to the axis of the sponge. The slightly attenuated

lower end of the body is continued into a root-tuft, composed of a felted mass of

spicules. The total length, inclusive of the root-tuft, is about 40 cm. the maxi-

mum transverse diameter of the central part of the body is 7 cm. The upper

end is 7 cm., the lower end 6 cm. and the root-tuft 4-5 cm. broad.

The wall of the sponge-tube is 2-3 mm. thick and perforated by numerous,

circular parietal apertures with smooth margms. These are situated at the bases

of crater-hke depressions of the outer surface. The latter has a reticular

structure, whilst the inner surface of the tube-wall appears smooth. The parietal

apertures are surrounded by jris-like, annular membranes of varying breadth.

Although the position of these apertures is not quite regular, yet one can

see, that they are on the whole arranged in longitudinal and transverse rows,

crossing each other at right angles, at least m the upper and central parts of the

body (pi. XXII, f. 1, 2).

The size of these parietal apertures, and their distance from each other,

increases pretty uniformly from the upper to the lower end of the sponge. Just

below the collar surrounding the terminal sieve-plate they are hardly 1 mm. wide

and only 2 mm. apart. In the lower part of the body they are often over 2*5

mm. wide and 6-8 mm. apart. Between them sharp ridges and crests of vari-

able height (3-6 mm. and more) protrude from the outer surface. These extend

transversely or obliquely in diagonal, low spirals, more rarely longitudinally, and

anastomose frequently; here and there they dissolve themselves into rows of

conic protuberances; generally speaking they are very irregularly developed.

On the whole these protuberances are higher on the upper and the lower

than on the central parts of the sponge. On the outer surface small roundish

pores, less than 500 M broad and the same distance apart, the entrances to the

incurrent canals, are everywhere visible through the tender dermal membrane.

On the inner, gastral surface of the tubes one finds, between the parietal apertures,

numerous, small, circular pores of varying diameter, the openings of the excur-

rent canals. These do not lie so close together as the incurrent pores of the

outer surface. Often one sees a single or double longitudinal or transverse row

of such pores up to 1 mm. wide and numerous more irregularly arranged, smaller

pores, between the parietal apertures (pi. XXII, f. 2).

The terminal sieve-plate is convex, watch-glass-shaped and consists, as in

all other species of Euplectella of an irregular network of flattened strands,

lamellarly extended at some of the nodes. The meshes of this network are

irregularly polygonal, more rarely rounded, and 2 to 5 mm. wide (pi. XXII,

f. 8).
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The tough basal root-tuft, which arises from the longitudinal spicular fibres

of the lower, attenuated, funnel-shaped end of the sponge-tube and forms further

down a compact bundle of fibres in no way differs from the root-tufts of other

Euplectella-species, Eupledella aspergillum for instance.

The whole of the tubular sponge is soft and, particularly in its upper and

middle portion, so lax that it collapses on being removed from the liquid in which

it is preserved. The lower, funnel-shaped, terminal part is harder.

The spicular fibres of the main supporting skeleton are 333-500 /" thick,

arranged longitudinally and transversely and cross each other at right angles.

These fibres are chiefly composed of stout stauractines with rays up to 200 h- thick.

The longitudinal rays of these spicules are nearly straight and attain a length of

several centimeters; in the lower part of the body they are as much as 5 cm. long.

The transverse rays are curved in accordance with the curvature of the tube-

wall in which they lie, and are rarely more than 3 cm. long. The transverse

rays lie close to the inner surface of the tube-wall, the longitudinal rays are nearer

to the outer surface : they lie on the transverse ones like rails on sleepers. To

attain such a position outside the ideal cylinder-surface in which they would

otherwise lie, the rays, particularly the transverse ones, are abruptly curved.

A short distance from the centre of the spicule these rays are bent inwards to-

wards the axis of the sponge, and then again outward, whilst the. longitudinal

rays often nearly retain their ordinary position in a straight line. I never found

in these spicules a fifth distal ray ; they are always strictly tetractine and never

pentactine as the principalia of some other Buplectella species.

These principal stauractines are accompanied by varying numbers of much
thinner, smooth and long triactine and diactine, closely attached comitalia. The

rays of the latter terminate with slight club-shaped thickenings pointed at the

end, and rough or covered with short spines. The triactine comitalia consist of

two long opposite rays lying in a straight line and a third, much shorter ray,

vertical to the other two and usually slightly curved.

The transverse and longitudinal spicular fibres are similar in composition,

both consisting of the rays of the stout stauractine principalia and the slender

comitalia described above. The intervals between the circular, hoop-like, trans-

verse fibres are narrowest near the upper end of the sponge ; downwards, towards

the lower end of the body, they uniformly increase in breadth. The longitudinal

fibres are furthest apart in the central, inflated part ; upwards and downwards,

towards the ends of the body, they approach each other. The rectangular meshes

formed by these fibres are accordingly nearly quadratic in the upper and central

part of the body, whilst they become considerably elongated towards the lower

end. Where the longitudinal fibres have recently multiplied by fission and conse-

quently lie nearer together, such elongated meshes are also seen in the central

part of the body.
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The diagonal spicular fibres form two systems of spirals in the tube-wall

crossing each other at right angles. They partly extend outside of the longi-

tudinal fibres and partly between the longitudinal and transverse ones and con-

sist exclusively of long and thin triactines and diactines with terminally-thickened,

club-shaped rays. They are usually arranged in such a manner, that they cut

off the corners of the rectangular meshes of the primary network formed by the

longitudinal and transverse fibres, leaving the central part of the mesh free, so

that a parietal aperture can be formed in it. These systems of spiral fibres form

a network with quadratic meshes, which lie obliquely side by side and are in the

longitudinal and transverse directions in contact with each other by their corners.

In each of these meshes of the spiral fibre-net alternately a mesh-centre and a

node of the primary network of longitudinal and transverse fibres are situated.

Sometimes branched spiral fibres take a considerable part in the formation of

the supporting skeleton of the freely projecting crests and ridges on the outer

surface. /^

Where the tube-wall passes into the terminal sieve-plate, which is nearly

vertical to it, the stout stauractines are replaced by nearly equally thick, smooth

triactines, pentactines or even unilaterally developed hexactines. One ray of these

triactines extends longitudinally in the tube-wall, whilst the others, which diverge

at right angles from it, lie in the margin. Three of the rays of the pentactines are

arranged similarly to the rays of the triactines, the fourth ray extends radially

and distally into the collar and the fifth ray radially and proximally into the

terminal sieve-plate. The hexactines are similar in shape and position to the

pentactines and differ from them only by the possession of a short, terminally

thickened and club-shaped sixth ray, which lies opposite to the longitudinal ray

extending downwards in the tube-wall. These principal supporting spicules of

the margin are also accompanied by numerous thin, triactine and diactine comi-

talia. •

All these supporting spicules can be firmly united by secondarily apposed

masses of silica. This joining takes place in all the older parts of the body where

the rays of adjacent spicules approach each other closely, parallel rays lying very

near each other being usually joined by a series of synapticula so as to form

ladder-like structures. This joining or glueing process advances in accordance

with the age of the parts from the base of the sponge upwards. The funnel-

shaped lower end of the body, which lies hidden in the midst of the upper part

of the root-tuft, is consequently already supported by joined fibres and is hard

and resistant at a time when the central and upper parts are still supported by

isolated spicules only and consequently soft and resilient.

The spicules supporting the terminal sieve-plate are not joined by silica and

differ considerably from the supporting spicules of the tube-wall. They are

oxydiactines, angularly bent in the middle, and generally possess a more or less
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clearly defined swelling at the point where the axial cross is situated. They are

several (6 and more) mm. long and about 80 /* thick. The angle at which their

two rays meet is exceedingly variable. Some of them are nearly straight (angle

nearly 180^) others form, according to their position in the reticulating fibres

supporting the sieve-plate, a blunt, right, or even an acute angle with curved apex.

The spicules lying at the margin of the sieve-plate are usually rectangularly bent

;

one of their rays lies in the sieve-plate, the other in the tube-wall. The bulk of

the fibres forming the supporting skeleton-net of the sieve-plate does however

not consist of these stout principalia, but of the numerous, long and thin comi-

talia which form bundles, accompanying and enclosing the principalia. These

comitalia closely resemble the comitalia of the tube-wall and are, like them,

slender triactines and diactines, the latter however greatly predominating. Rarely

similar, long stauractines, pentactines or hexactines are found in these fibres.

Shorter and stout, scattered oxyhexactines and oxypentactines on the other hand

are pretty frequent.

Here and there the elongated proximal rays of the rather stout, sword-shaped

hexactine hypodermalia also take part in supporting the parenchyme; this is

particularly conspicuous in the crests and ridges of the outer surface and in the

marginal collar surrounding the sieve-plate.

Among the parenchymal, microsclere intermedia very tender and thin oxy-

hexasters, about 100 ^ in total diameter, are to be mentioned, which occur sparsely

scattered here and there. Each of the short and slender main-rays of these

spicules bears 3 or 4 slender, slightly diverging branch-rays (pi. XXII, f. 6).

In the vicinity of the outer surface very few, singly scattered, slender

sigmatocoms, which may perhaps lie in the dermal membrane itself, are met with.

These measure 80 f in diameter and their rather stout, cylindrical main-rays

are about 8 m long. Each mam-ray terminally slightly extends and then divides

into 6-8 thin branch-rays. The latter are arranged in a verticil, are curved in

an S-shaped manner and together form a calyx of medium breadth. The out-

wardly bent basal half is very thin, thread-like, the inwardly-bent distal half is

thickened in the middle and terminally pointed (pi. XXII, f. 5).

I particularly remark that I have not found in this species any of those

larger parenchymal graphiocoms, formerly called graphiohexasters, which are

met with in or below the dermal membrane in Euplectella wiperialis Ijima and
Euplectella oweni Marshall.

The sword-shaped, hexactine hypodermalia which typically form the main

part of the dermal skeleton in all Euplectellidas are met with everywhere below

the outer surface. They differ from each other, however, considerably in size

and in thickness. Their paratangential and proximal rays are for the most

part smooth and only terminally rough or covered with stout spines, their free

9
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distal rays are covered with short spines for the greater part of their length,

frequently right down to the vicinity of the centre of the spicule. To this distal,

radial, free ray rough, oxydiactine comitalia with a well defined, central, knot-

shaped thickening are sometimes closely attached longitudinally. Generally

however a typical floricom adheres to the pointed and roughened end of this

distal ray. The floricoms measure 80-100 H- in diameter and bear 7-8 branch-

rays on each main-ray. The branch-rays terminate in not sharply defined

terminal discs, curved in a hand-like manner, with about 7 small, marginal teeth

(pi. XXII, f. 3, 4).

The hypogastralia are always simple, smooth oxypentactines with a more or

less elongated, radial and four equal basal rays, lying tangentially in the gastral

membrane. Their length and thickness is subject to considerable variations.

The oxypentactine canalaria are similar in shape and position but not so

large. These spicules not infrequently have a sixth ray which protrudes into the

cavity of the canal, in which case they must, although this sixth ray is quite

short, be considered as hexactines.

The hypogastralia of the iris-like membranes surrounding the parietal aper-

tures are v.ery peculiarly developed. They are here converted into stout pentactines

or hexactines with short, thick and equal, conical rays only about 100 /* long (pi.

XXII, f. 1). Also on the margins of the meshes of the terminal sieve-plate such

pentactines and hexactines with short, strongly thickened, conic rays are met

with. On the whole however the sieve-plate resembles the other parts of the

body, both in the structure of its soft parts and its spiculation.

The basalia-spicules, of the root- tuft do not essentially differ from those of

most of the Euplectella species. The well-known club-shaped anchors with several

(5-12) smooth, recurved teeth are mumerous (pi. XXII, f. 9), but I have not

been able to find the simple pentactine-anchors with axial canals in the four trans-

verse rays, which occur in Euplectella aspergillum and E. simplex.

The Indian Euplectella regalis F. E. Sch. accordingly appears to be most

closely related to the Japanese Euplectella imperialis Ijima, of which Ijima

recently has published a detailed description in the Journal of the College of

Science, Imperial University, Tokyo, Japan, Vol. XV, p. 59. The chief differ-

ences between the two are the following. All the large specimens of Euplectella

imperialis are slightly bent in the central part of the body, the only known,

doubtless full-grown specimen of Euplectella regalis is on the other hand quite

straight. The stout and strong spicules of the iris-like annular membranes

which surround the parietal apertures are hexactine in Euplectella imperialis, and

mostly pentactine in Euplectella regalis. In the parenchyme of Euplectella

imperialis numerous graphiocoms (graphiohexasters) are met with, in Euplectella

regalis these spicules are absent.
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The single specimen of Etiplectella regalis was found near the Andamans 13*

27' N. 93" 14' 30" E. in a depth of 741 m.=405 fths.

Regadbella 0. Schmidt.

Firmly attached tubes with terminal sieve-plate and numerous circular

parietal apertures ; with oxyhexasters or oxystaurasters in the parenchyme and a

floricom attached to the distal ray of each one of the sword-shaped oxyhexactine

hypodermalia.

Begadrella decora F. B. Sch.

Plate XXU, figs. 10-18.

1900 Begadrella decora F. E. Sch. in Abh. Prenss. Ab. 1900 pp. 30-34 Taf. VI figs. 10-18.

The fragments on which this species is based would hardly have sufficed for

a proper specific diagnosis if they had not contained those peculiar spicules,

previously only known from Begadrella oMnoseana, where they have been describ-

ed by Ijima as oxystaurasters (formerly oxytetrasters), in the Journal of the

College of Science, Imperial University, Tokyo, Japan, Vol. XV. p. 237. I will

here give the abridged diagnosis of Begadrella oMnoseana published by him
preliminarily in the Zoologischer Anzeiger for 1896, Nr. 504.

" Similar to Begadrella phoenix in form and in general arrangement of the
•' spicules, but with the following characteristic features :

" The spaces between parietal openings (up to 3 mm. in diameter and 3-15
" mm. distant from one another) are elevated into irregular ledges and protuber-

" ances that may attain a height of 20 mm. A broad cuff surrounds the arched,
" terminal sieve-plate.

" Distal ray of sword-shaped hypodermals short and mostly rounded at end
" This and paratangentials sparsely beset with prickles near ends.

"Among the parenchymal diacts, there occur in abundance oxyhexacts with

"finely spinous rays of 0"055-0"14 mm. length.

" Rosettes are present in three forms : (1) oxytetrasters * or occasional

"oxyhexasters, (2) graphihexasters, and (3) floricomg. In what I have called

" oxytetrasters * the principals form a regular cross and the terminals, usually 4

" in number to each principal, end in a point after a diverging, somewhat wavy
" course. Floricoms similarly shaped as in B. phoenix.

" Of several specimens collected, but one is in a perfectly uninjured condi-

" tion. The latter is 185 mm. long and 77 mm. broad at the cuff."

* Subsequently in Jonrn. Coll. Sci. Tokyo, Vol. XV. p. 237 termed oxystaurasters.
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My material consists of the caliculate, basal part represented in fig. 10 on

plate XXII, which is attached to a piece of coral by a tough basal plate ; and of

some loosely joined fragments of the tubular, lateral wall of the sponge-body.

In the wall of the slightly laterally compressed basal calyx some irregu-

larly distributed, circular' or oval apertures with smooth margins, about 1 mm.
wide, are met with. The uniformly convex outer side of the calyx is covered

with a dermal membrane through which an irregular network of stout skeletal

strands is visible. On the inner surface one sees a slightly raised reticulation

corresponding to this network, with pit-like depressions of varying breadth in

the meshes. Some of these pits lead down to the parietal apertures mentioned

above.

The basal plate is as hard as stone and also laterally slightly compressed.

In it the same well-known, dense skeletal reticulation as in the basal part of all

other sessile EuplectellidsR is met with. The stout spicules composing it, which

are wholly glued together by silica or joined by synapticula only, can be distinctly

made out in this network.

The supporting skeleton-net of the body-wall, which grows up from this

dense basal reticulation, is loose and has pretty large meshes. It is chiefly

composed of stout and smooth, usually curved or angularly bent oxydiactines

l'5-2 cm. long and 100-200 ^ thick. These thick principalia are accompanied

and closely surrounded by numerous slender diactines of the same length. The

spicular fibi'es thus composed are joined, either by simply overlying one another

or by the formation of numerous synapticula, to form a network with strongly

elongated meshes. The firmness of the junction of the fibres increases towards

the base of the sponge. It is greatest in the rigid basal plate.

Between the slender, fibrous diactines, hexactines with short, smooth rays

of similar thickness are found pretty frequently. More rarely triactines and

pentactines are met with. All these spicules are, in the lower part of the sponge,

glued together by secondarily apposed masses of silica.

Oxyhexactines, two opposite rays of which are usually vertical to the surface,

are met with everywhere in the parenchyme. Their rays are slender^ about

150 /" long, basally smooth and usually rough or covered with small tuoercles in

their distal thirds. More rarely the rays are rough, tuberculous or even covered

with spines in their entire length.

Scattered throughout the choanosome great numbers of those remarkable

oxystauraster microsclere pai'enchymalia are met with, which have been described

by Ijima in Regadrella oJclnoseana. These spicules consist of four main-rays

each of which bears four (more rarely 5 or 6) terminal branch-rays. The four

main-rays are equal, lie in a plane, and together form a rectangular cross ; they

are 3 H- thick and about 10 ^ long, smooth, basally cylindrical and terminally
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thickened and abruptly truncate. The branch-rays are about 35 h- long, smooth,

straight or Rightly bent outward at the base, and gradually attenuated towards

the sharp-pointed end. They arise from the margin of the terminal faces of the

truncate main-rays. Unlike the branch-rays of most hexasters the branch-rays

of these oxystaurasters do not diverge from the main-ray under equal angles.

The branch-rays, which lie in or near the plane of the main-rays, do not diverge

nearly so much as the others. The angle between the former and the continua-

tion of the main-ray is about 45°, whilst the other branch-rays often stand nearly

vertical to the main-ray. By thus so strongly diverging these rays evidently

endeavour, as it were, to replace the two missing main-rays of the ideal hexaster.

The sword-shaped oxyhexactine hypodermalia are generally stouter than the

parenchymal oxyhexactines. Their distal, radial ray attains a length of 120 ^

and is terminally closely covered with very small tubercles. Bach of the four

similar paratangential rays is about 200 and the proximal, radial ray about 400 /»

long.

In the subdermal region bundles of slender, straight rhaphids over 100 /^

in length occur. The presence of these and of regularly hexaradiates consisting

of six slender rays with terminal discs, to the outer surfaces of which stumps of

broken branch-rays are attached, prove that graphiocoms occur in this sponge.

Occasionally I also found an intact graphiocom.

The fioricoms present in the different genera of Euplectellidx and also in

Begadrella, are in this species rather small ; they measure only 72-80 t^ in diame-

ter. Their main-rays are cylindrical, about 10 t^ long and bear a calyx-like,

terminal verticil of 7-9 S-shaped branch-rays, the discs at the end of which

have only 3, more rarely 5 or 2, marginal teeth (claws).

The gastral membrane is supported by pentactine hypogastralia the size of

which differs in the different regions of the body. The four tangential rays

measure 200 ^ and more in length and are terminally thickened, club-shaped.

They are smooth at the base and in the middle but tuberculous in their terminal,

thickened part. The radial, distal ray is similar, but considerably longer. In

place of the missing sixth, proximal ray a simple tubercle, or button-shaped

protuberance, is generally met with.

In the annular membranes surrounding the parietal apertures stout, rough,

tuberculous or even spined hexactines and pentactines with rays only 100-150 /^

long occur. The spined rays measure at the base 8-20 h- and more in thickness.

Although only a few small fragments of this sponge are at my disposal it is,

on account of the similarity of the spicules, chiefly the peculiar oxystaurasters,

hardly to be doubted that it is closely allied to, if not identical with Ijima's

Japanese Regadrelhi ohinoseana. The most important differences between the

two are the following : Jjima states that, in his species hexasters occur together
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with the staurasters in the parenchyme ; in B. decora I failed to find any hex-

asters in the parenchyme. On the other hand the large and stoijt, curved or

angularly bent oxydiactines which I found among the parenchymal principalia of

B. decora are not mentioned by Ijima in B. ohinoseana. The unusual shortness

of the radial rays of the hypodermalia mentioned by Ijima in the latter, has not

been noticed by me in the former.

In spite of their great similarity I therefore find it necessary to establish a

species for the specimens examined by me, distinct from Ijima's Begadrella

ohinoseana. It is another question whether these two species should be placed

in the genus Begadrella, for it must be taken into consideration, that the peculiar

oxystaurasters so characteristic of them, do not occur in Begadrella phoenix

0. Schm. the only species of this genus formerly known. Neither in the West-

Indian specimens of this species nor in the specimens from the Gulf of Gascogne

studied by Topsent, have such spicules been met with. They are here replaced

by the remarkable onychasters. As however these sponges agree in the shape

and structure of the whole body and all the spicules with the single exception

of the staurasters and as—at least in Ijima's species—oxyhexasters occur together

with the oxystaurasters, it will I think be best to unite the three species in one

genus.

Begradrella decora was found southwest of Cape Comorin 7'' 17' N. 76" 54'

30" E. in a depth of 787 m.=430 fths.

DiCTTAULUS, F. E. Sch.

Dictyaulus elegans F. E. Sch.

Plate XII.

1895 Dictyaulus elegans F. E. Soh. in Abh. Preuss. Ak. 1895 pp. 36-42, Taf. IV.

1900 F. E. Sch. in Abh. Preuss. Ak. 1900 pp. 34, 35.

This species is characterised by a very elegant external shape and an extra-

ordinary abundance of various exceedingly beautiful parenchymal hexasters.

Two specimens of this species, both representing the upper third of a long

tubular sponge, are contained in the "Investigator " collection. One is 5 cm.

broad and 10 cm. long, the other 11 cm. broad and 18 cm. long. The larger

fragment formed the upper part of an individual probably half a meter in length.

The sponge-tube has a circular transverse section, and is slightly thickened above,

where it is closed by a very delicate terminal sieve-plate. This is convex, watch-

glass-shaped in the smaller, more flat in the larger specimen. It is composed of

a wide-meshed network with one central stellar node in the smaller specimen

(pi. XII, f . 1) and with several such nodes in the larger specimen.
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The tube-wall is, in the smaller specimen, on an average about 1 mm. thick and
perforated by numerous circular parietal apertures, 1-2 mm. wide. These are
situated at the bottom of slight, rounded depressions, surrounded by thin annular
membranes and regularly arranged in longitudinal and transverse rows, 8-4 mm.
apart. The parietal apertures are arranged so regularly because, as is also the

case in Euplectella oweni and Euplectella simplex, one such aperture is contained in

nearly every mesh of the main tubular supporting skeleton-net, composed of the

longitudinal and transverse fibres.

The distance between the longitudinal fibres is in all parts of the portion of

the tube-wall preserved, about equally great. The distance between the trans-

verse fibres on the other hand is, as in Euplectella princeps and E. oiceni, smallest

above and increases downwards, towards the lower, torn end of the tube. Here
and there, where a fibre has recently divided, this rule is "set aside in the. manner
described in Euplectella princeps. The main skeleton-net of the tube-wall has

quadratic meshes. It is, in consequence of the greater developement of secon-

darily apposed silica glueing the comitalia and principalia together, much harder

and more resistant in the large than in the small specimen.

The principalia composing this skeleton-net are exclusively oxystauractines

with smooth rays, 60-100 /* thick. The long rays of adjacent stauractines are

parallel and lie for some distance quite close together. Generally two to three

of these rays extend side by side in the fibres. These principalia are accom-

panied and enclosed by numerous triactine and tetractine, more rarely diactine

or pentactine, comitalia with very long smooth rays, 10-20 m thick, the pointed

ends of which are usually rough or covered with tubercles. It is to be remarked

that the spicular fibres forming the main skeleton-net are not, as in ^wjs/ecieWa

simplex and other species of Euplectella, so arranged that the longitudinal

ones overlie the transverse ones. They are on the contrary interwoven like the

strands in a web and thus form a texture, which however is not quite reo-ular,

since sometimes the transverse fibres divide into two strands at the crossing

points and the longitudinal fibres pass through the slits thus formed.

The diagonal spicular fibres are more slender but otherwise similar to the

longitudinal and transverse ones. The two spiral systems formed by them cross

each other at right angles and consist nearly exclusively of triactine and

tetractine spicules with long and slender rays. As in Euplectella these fibres

extend mostly outside of the main longitudinal and transverse fibres, some of

them however are interwoven with the longitudinal fibres so as to form a texture,

similar to that in our cane-chairs.

As in Euplectella the dermal layer is supported by pretty stout, sword-

shaped oxyhexactines, and the gastral membrane by oxypentactines of similar

stoutness.
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The tubular main skeleton-net lies nearer to the inner, than to the outer

surface of the tube-wall, the greater part of the parenchyme and of the folded

chamber-layer being situated outside of it. This parenchyme is supported

by the radial rays of the hypodermalia and hypogastralia and by one or

two layers of pretty numerous parenchymal oxyhexactines, two opposite rays of

which are vertical to the surface. The rays of these spicules are 100-150 /^

long, about 4 i^ thick, always quite straight and either smooth or covered with

sparse, pretty long and slightly curved, vertical spines (pi. XII. f. 2).

The parenchymal hexasters are exceedingly numerous throughout the soft

parts ; there is a very unusually large number of different he'xaster-forms in

this species. The most numerous hexasters are in both specimens discohexasters

of varying size. Bach of their main-rays bears a considerable number, mostly

five, seven, or nine, long branch-rays which are distally thickened, club-shaped

and which end in transverse, circular, convex terminal discs, the sharp margins

of which have six to eight slightly recurved teeth (pi. XII, f. 8-12). All the

branch-rays of these discohexasters are nearly equidistant and so arranged that

their terminal discs lie in the surface of a sphere, the centre of which coincides

with the centre of the spicule. Most of these discohexasters measure 200 i^ in

diameter; middlesized ones, 160 /^ in diameter; and numerous smaller ones only

100 A^ , or even 80 F- in diameter, are also met with.

In another kind of hexaster with similar, circular, transverse, sharp-mar-

gined, terminal, toothed discs the disc-teeth are 6-8 in number, exceedingly long

and slender and so strongly recurved as to extend backwards, parallel to the

branch-ray to which they belong. Together with the terminal disc itself, the

marginal teeth form in these hexasters a deep bell (pi. XII, f. 13-15). In con-

sequence of this remarkable shape of the branch-ray-terminations I have desig-

nated these spicules as codonhexasters. They are in both specimens pretty numer-

ous. Two varieties of codonhexasters can be distinguished, differing by their size,

their shape and the number of their branch-rays. The codonhexasters of the large

variety measure 60-80 M in total diameter and have a small central thickening

from which the six slender main-rays arise. These are 6 /* long and each one

bears five to seven, straight and very slender branch-rays, 24-30 /* long. The

latter are distally extended to form terminal, bell-shaped structures which con-

sist of a small, central, convex, transverse terminal disc with six to eight recurv-

ed, slender rod-like marginal teeth, extending backwards, parallel to the branch-

ray to which they belong. These rod-bells are about 8 i^ long and 4 m broad

(pi. XII, f. 14-15). All the terminal bells lie in the surface of a sphere so that

the whole spicule is spherical in shape (pi. XII, f. 13).

The smaller variety of codonhexasters is only 40 m in diameter, has a somewhat

different shape and is, in consequence of the extreme minuteness of its parts,

rather diificult to see. The main.rays are 8 /* long and bear a much greater

\
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number of branch-rays than the main-rays of the other variety of codonhexasters.

I estimate the number of branch-rays on each main-ray at 30, so that the whole
spicule has 180 branch-rays. The rod-bells on the ends of the branch-rays are

only about 3 m long and half as broad. It is to be remarked that the terminal

bells of these small codonhexasters do not lie in one spherical surface but in six,

the centres of which are situated at the ends of the main-rays : the branch-rays

of each main-ray form part of a sphere. The external surface of the spicule is

consequently not a simple spherical one, but composed of six segments of spheres

the radii of which are represented by the branch-rays (pi. XII, f, 21).

Other kinds of hexasters met with have simple, terminally-pointed branch-

rays of considerable length, which in their S-shaped curvature and calyx-like

arrangement resemble the branch-rays of floricoms. Of these hexasters two
different kinds, designated by me as drepanocoms and sigmatocoms, can be distin-

guished. Both are not nearly so frequent as the hexaster-form described above

and, particularly in the large specimen, are so scarce that one often seeks them
in vain in the microscopic preparations. Their non-occurrence in such prepara-

tions can therefore not be considered as a proof of their non existence in the sponge.

The drepanocoms (from Sptn-an; scythe or sickle and xo/xrj hair) measure 60-70 f^

in diameter. Their main-rays are slender, 8 /^ long and slightly thickened

at the ends. Each main-ray bears a terminal verticil of seven or eight branch-

rays. These are slightly curved, S-shaped and angularly bent below the distal

end, so that the terminal portion is directed backwards and the relative position

of the distal and central parts are similar to those of the shaft and blade of a

scythe. These branch-rays are very slender at the base, gradually thickened

towards the distal bend and up to this point 27 ^ long. The terminal blade-like

part is straight or only veiy slightly curved and gradually attenuated to a sharp

point (pi. XII, f. 16,17). One might consider these drepanocoms as belonging

to the same category of spicules as those floricoms, the branch-rays of which have

no terminal discs and bear at their ends, instead of a more or less circular,

marginally serrated plate, only a few, sometimes only two, elongated teeth, the

position of which is similar to the position of the distal recurved part of the drep-

anocom-branch-ray (pi. XII, f. 7). The drepanocoms of Didyaulus elegans

are similar to the hexasters of Eertwigia falcifera, described by 0. Schmidt as

" Sichelrosetten, " and found by me also in Trachyranlus gurlitti.

The sigmatocoms are on the whole similar to the drepanocoms, differing from

them however by their considerably greater size and by the absence of an abrupt

bend in the branch-rays. Also in these spicules the distal parts of the branch-rays

are, although considerably longer, somewhat similar to scythe-blades, but these

are not attached to the proximal part of the branch-rays, as in a peaceful scythe,

but lie in the same direction and appear as a direct continuation of it, as in a

scythe converted into an implement of war. Thus the branch-rays are not

10



74

scythe-shaped but elongated S-shaped. The sigmatocoms are exceedingly fragile.

They measure about 150 /* in diameter, their branch-rays have a total length of

60-80 /^ , their scythe-blade-shaped terminal parts measuring about 15 m in length

(pi. XII, f. 18, 19).

To the ends of the free projecting distal rays of the sword-shaped hypoder-

malia floricoms are attached, which do not essentially differ from the floricoms of

most other Buplectella-species. They measure 100 f* in diameter and each of

their main-rays generally bears 8 branch-rays, curved in the shape of an S. The

convex terminal discs on the distal ends of the branch rays have sharp margins

Avith five or seven small, pointed teeth (pi. XII, f. 3,4). Sometimes I found

floricoms, the terminal discs of which were only slightly developed and had a

smaller number of marginal teeth. In a few, only two teeth or spines were to

be seen at the ends of the branch-rays in. place of the missing terminal disc (pi.

XII, f. 6, 7). I cannot say whether these floricoms with only two terminal teeth,

which resemble the drepanocoms very closely, were, like the ordinary floricoms,

attached to the distal hypodermalia-rays, or whether they originally lay, like the

doubtless nearly allied drepanocoms, in the parenchyme, because I only saw a

few of them and these were not in situ.

It is to be remarked that in young specimens of HexactinelUds generally the

hexasters with terminally thickened or disc-bearing branch-rays are, although of

equal diameter as those of full-grown specimens, much more slender, their main-

and branch-rays, and particularly the terminal thickenings of the latter, being

much thinner. It seems that all the radjal rays of the hexasters are at once

formed in their full length and that their later growth only leads to an increase

of thickness and to the local developement of lateral appendages.

As only the upper part of the sponge is known I cannot say anything

definite about its mode of attachment to the sea-bottom. That both specimens

were torn off between the upper and central part of their length indicates, that

this sponge is, like Taegeria, Walteria and others, firmly attached ; and not loosely

planted in the silt by a root-tuft, like Euplectella, Holascus and others. I found,

however, in the lower part of the small specimen, one pentactine anchor with

four transverse, slightly recurved teeth, which formed a cross and contained

axial canals. The presence of this spicule might be supposed to indicate the

presence of a root-tuft.

The upper, thickened margin of the sponge-tube is supported by stout

oxyhexactine principalia, the six rays of which are smooth, 60-100 a» thick and of

varying length. Their basal parts are regularly vertical to each other. Distally

they are either straight or curved in a peculiar and characteristic manner. The

lower paratangential ray, which extends longitudinally in the tube-wall and attains

a considerable length, and the two radial rays which remain short, are quite straight.

The two lateral paratangential rays are long and slightly curved in conformity with
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the curvature of the tube-wall in which they lie. The upper, longitudinal, para-

tangential ray, which is also pretty long (1-2 cm.) is, a short distance from the

centre of the spicule, strongly curved towards the axis of the sponge. These upper,

inwardly bent rays of the marginal principal hexactines form the lateral support

of the terminal sieve-plate and extend in it centripetally, following its curvature.

The terminal sieve-plate is surrounded by a collar only about 1 mm. high, ex-

tendino- obhquely upward and outward. This is composed of the distal, radial

rays of the sword-shaped hypodermalia occupying the upper margin of the

tube-wall. These spicules are here larger and stouter than elsewhere, and the

distal ray, taking part in the formation of the collar, is considerably elongated

and covered with spines. In the larger specimen these marginal hypodermal

hexactines are arranged in one or in several rows and their distal, collar-forming

rays are particularly well developed, gradually pointed, and covered with more or

less numerous spines, pointing outward.

The strands of the skeletal reticulation of the terminal sieve-plate chiefly

consist of centrotyl oxydiactines of various sizes, which, lying parallel and close

together, form dense spicular fibres. In the larger specimen some of these

oxydiactines are slightly curved and 200 /^ and more thick. Together with

these spicules triactines with two long rays lying nearly in line, and one short,

terminally often rounded ray vertical to the other two, also occur in the

sieve-plate. Stauractines and—here and there in the nodes of the network—

hexactines, with rays of varying length, are hkewise found in it. To the thicker

strands, particularly of the central part of the terminal sieve-plate, dermal

and gastral membranes of the usual character, and a little of the parenchyme,

are still attached. The latter does not differ essentially in structure and spicu-

lation from the parenchyme of the tube-wall.

The smaller specimen of this graceful species was found near the Laccadives

10' 47' 45" N. 72° 40' 20" B. in a depth of 1290 m.=705 fths. ;
the larger speci-

men S.S.W of Cape Comorin 7° 5' 45" N. 75° 4' B.in a depth of 1316 m.=7i9 fths.

Saccocalyx, F, E. Sch.

Saccocalyx pedunculata F. E. Sch.

Plate XIII.

1895 Saeeocalyx pedunculata P. E. Sch. ia Abb. Preaas. Ak. 1895 pp. 53-56, Taf. V.

When I first described this sponge in 1895 I placed it, on account of the

strong pinule-like developement of the hexactine dermalia in the family Asconem-

aiUx. Since then I have however been convinced * that its spiculation is more

closely alUed to that of EuplecteUids, for instance Hertwigia. 1 accordingly now

place Saccocalyx in the Family Euplectellidae.

* Amerikauische Hexactinelliden 1899 pp. 96 and 98.
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The body of the sponge is attached to the upper end of a hollow, tubular

peduncle at least 25 cm, long and 5 mm. in diameter, with walls 1 mm. thick.

This peduncle is considerably thickened above and passes into the body of the

sponge with a trumpet-shaped extension. The body has on the whole the shape

of a cup with nearly vertical sides, gracefully bent outward above. From the base

of the cup large cylindrical, terminally rounded, digitate processes extend verti-

cally downwards. The cup is, exclusive of the basal processes, 4-5 cm. high,

and above, at the sharp outwardly bent margin, about 5 cm. wide. The vertical

lamella, forming the sides of the cup, is 2-3 mm. thick. It bears a few hemi-

spherical outgrowths 3-5 mm. broad, but is otherwise, both on the inner and the

outer side, pretty smooth. The entrances to the in- and ex-current canals which

traverse the lamella vertically appear as small, dark spots. The digitate process-

es, attached to the whole of the basal part of the cup, are up to 40 mm. long and

up to 15 mm. broad. They stand close together and even coalesce here and there

with each other laterally. At their apex one generally sees a small irregular

aperture. Some of these apertures may perhaps have been formed post mortem.

The large basal processes, the 6 or 7 largest of which form a cluster round the

upper end of the peduncle, are morphologically identical with the smaller hemi-

spherical protuberances of the lateral cup-walls. The axis of the latter however

is horizontal, whilst that of the former is vertical.

The peduncular cavity does not, by gradually widening out, simply pass

into the central cavity of the cup, but is connected with the latter by a narrow

passage only, the cup-base being very thick and having grown in bulk to such

an extent, as only to leave this small canal open. There is accordingly no large,

funnel-shaped depression in the cup-bottom leading into the peduncle-cavity as

might, a priori, be expected, but only a small, central aperture. Round this,

other, larger apertures, the entrances into the diverticula of the cup-cavity

occupying the hemispherical and digitate processes described above, are observed.

All the diverticula are in structure similar to the cup-wall. Both the

cup-wall and the processes arising from it, are pretty soft. The main supporting

skeleton consists of longitudinal and transverse spicular fibres composed of

diactines and oxyhexactines and crossing each other at right angles. The

diactines are smooth, several millimeters long, terminally rounded and slightly

thickened in a club-shaped manner at the ends. At the centre of the spicule

four rounded protuberances with axial canals, arranged crosswise, are situated.

The oxyhexactines, which form two or three layers parallel to the surface,

are of medium stoutness and size, about 400 ^ long and sparsely covered with

tliin, short spines.

The hexactine hypodermalia have an elongated distal ray, measuring 200-400

^ in length, which is considerably thickened near the rounded, conic end and
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here has a maximum transverse diameter of 18 m. The distal ray is smooth
only basally and covered with scale-like processes directed outwards for the rest

of its length. The five other rays are quite smooth or only sparsely covered
with small, pointed protuberances. They are much thinner than the distal ray
and gradually attenuated towards the sharp-pointed end. The proximal ray is

about half as long as the distal ray, the paratangential rays are longer than this,

but hardly attain the same length as the distal ray.

The hypodermalia have on the whole a similar shape. The radial, distal ray,

which penetrates the parenchyme in a direction vertical to the surface, is usually as

long as the freely projecting proximal ray, sometimes it is even considerably longer.

The excurrent canals, which open out into the gastral cavity, are surrounded by
pretty large, radially arranged oxyhexactines with sHghtly rough rays, 200 /^ long.

The intermediary parenchymalia are represented by two different kinds of

hexasters, larger discohexasters about 150 /^ and smaller plumicoms, about 80 ^

in diameter. The former are more numerous than the latter. The discohexasters

have short and stout main-rays with thick, circular terminal discs, which bear

about 12 branch-rays on their flat or slightly convex outer surface. About eight

of the branch rays are usually attached to the marginal part of the terminal disc,

whilst the others are scattered over its central part (pi, XIII, f. 4,9,10). The
branch-rfvys are smooth, filiform, proximally rather stout but very slender half way
up, towards the end they are thickened in a club-shaped manner and terminally

extended to form a transverse, watchglass-like, convex circular disc, 10-12 /^

in diameter, from the margin of which 16-18 slender, pointed teeth 3-4 /^

long, following the curvature of the disc and recurved accordingly, arise

(pi. XIII, f. 5, 6). The bundles of branch-rays are spirally twisted in a most
unusual and remarkable manner through about half a turn (pi. XIII, f. 4, 10.)

The plumicoms are met with chiefly in the vicinity of the gastral membrane.
They have a considerable central thickening from which six stout and short

main-rays arise; these extend terminally in a mushroom-like manner to form a

circular, convex, transverse disc, 12 /^ broad. The margin of the disc is con-

tinued in a fine membrane, which is bent upwards and then inwards ; completely

closing over the disc and forming a continuous, convex roof over it. From this

roof numerous slender branch-rays, arranged in concentric circles, rise vertically.

These branch-rays are all gracefully curved outwards, like the petals of a

Thalictrum. blossom. Those forming the inner circle are the longest and

basally nearly straight. Those forming the outmost circle are the shortest and

curved right down to their base. Thus the branch-ray-groups attain the shape

of low and broad fountains (pi. XIII, f. 7, 8'. .

The tubular peduncle is very hard, only slightly flexible. Its skeleton chiefly

consists of round and smooth, parallel, longitudinal beams, 20-40 /^ thick, which

are numerous and connected with each other by a great number of synapticula,
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mostly extending in paratangential and radial directions. Hexactines, increasing

in number towards the inner surface of the tube-wall, are associated with the

longitudinal beams. These hexactines vary in size, are mostly arranged radially

and joined to each other and to the beams by synapticula. The skeleton of the

inner part of the tube-wall, where the hexactines are more numerous, forms a

much less regular network with wider meshes than the skeleton of the outer parts

of the tube-wall, composed chiefly of joined beams. The skeleton of the lower

part of the peduncle is much stronger than that of its central and upper parts,

where the supporting spicules are not so stout and not so firmly joined by

synapticula. Here, in the upper part of the peduncle, a number of the hexactines

remain free and here also a few of the same discohexasters which occur in

the body parenchyme are met with. Finally, at the upper end, where the

peduncle widens out in a trumpet-shaped manner, the synapticula joining the

longitudinal beams become scarcer and less firm, the hexactines quite slender and

mostly quite free and the discohexasters numerous. Further up we find, on the

inner and outer surfaces of the tube-wall, the same layer of hypogastralia and

hypodermalia as on the surfaces of the sponge-body itself and so the peduncle

gradually passes into the body.

Saccocalyx pedunculata was found in the central part of the Bay of Bengal

12° 20' N., 85° 8' E. in a depth of 3300 m.= 1803 fths.

As there are no Asconernatidae in the " Investigator " collection we now come
to the Family

III. ROSSELLID^

Sponges which generally have a caliculate or sack-shaped body and autoderm-

alia without pinule-like distal ray.

Bathtdortjs F. E. Sch.

The body has the shape of a thin-walled sack or tube. The microsclere

parenchymalia are oxyhexasters and the autodermalia tetractines and diactines,

rarely pentactines.

Bathydorus levis, F. E. Sch.

Plate XIV, figs. 1-10.

1895 Bathydorus laevis F. E. Sch. (corr. levis) in Abh. Prenss. Ak. 1895 pp. 57-59, Taf. VI, figs. 1-10.

In the south-western part of the Bay of Bengal three sponges were brought

up at one haul, which so closely agree in their macroscopic and microscopic
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structure that they doubtless belong to the same species. One of them has the

shape of a graceful, thin-walled calyx, the lower end of which has been torn off,

but which otherwise is pretty well preserved. The sack-shaped body is about

1 cm. high and has an oval transverse section. The upper part is bent outward

and forms a horizontally-extending rim 15-20 mm. broad and only 1 mm. thick.

This thins out towards the free margin which is destitute of a spicular fringe.

Thus the whole sponge has the shape of a hat lying on its crown (pi. XIV, f. 1).

Both the inner and the outer surface are covered by thin, fairly smooth and

continuous limiting layers, which represent the dermal and the gastral membrane.

Through them one sees the incurrent and excurrent cavities lying below.

The second specimen consists of a flat plate, irregularly square, 1-2 mm.

thick and as large as a hand. On one side this plate thins out to form a pretty

straight, sharp margin which however is destitute of a spicular fringe ; one side

of this plate is covered.in its whole extent by a flat dermal membrane, the other

side is only in its thinner part thus covered by a limiting layer, here the gastral

membrane : in the thicker parts the mouths of the largest excurrent canals are

not covered, the gastral membrane extending inwards in those places and clothing

the walls of these excurrent canals.

The third specimen is similar to the second. It appears as a plate of the

size of a rupee and has an irregular, torn margin.

The parenchymal principal spicules are chiefly oxydiactines. These are

straight, 2 cm. and more long and of varying (4-40 M ) thickness. In the centre,

where the axial cross is situated, a slight swelling, or two or four rounded pro-

tuberances, are met with. The rays are pointed and towards the ends thickened,

club-shaped, and covered with short and thin spines. Occasionally also monactine

tylostyles, with a more or less clearly defined spherical terminal swelling (pi.

XIV, f. 5, 6), spherical silica-pearls (pi. XFV, f . 7) and stout hexactines occur.

The long diactines are nearly all quite or nearly parallel to the outer and

inner surface but he at different levels and extend in all directions, crossing each

other at various angles. The stoutest and longest diactines are met with in the

vicinity of the gastral surface and there sometimes form distinct strands (pi.

XIV. f. 2).

The pentactine hypodermalia are very stout and greatly contribute to the

strengthening of the body-wall. Their proximal, radial ray extends right down

to the vicinity of the gastral surface and is 1-2 mm. long accordingly. The

paratangential rays are only about 40-50 /* long and slightly bent inwards,

pretty blunt and smooth.

Hypogastralia are entirely absent (pi. XIV, f. 2).

The autodermalia are represented by numerous stauractines about 150 ;* long,

which are almost entirely covered with small, short spines (pi. XIV, f. 3, 4).
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Their rays are about 4' tliick, straight and terminally rounded or bluntly

pointed. Sometimes rudiments of one or both of the missing rays of the ideal

hexactine are met with in the shape of rounded tubercles or stumps. Also

here one occasionally sees a pentactine with proximal, radial ray between the

ordinary stauractines.

The gastral membrane contains numerous hexactine autogastralia, 120-140 /»

in diameter, with pretty gradually pointed rays, covered with small spines or

thorns (pi. XIV, f. 8). The spines are in these spicules longer than in the auto-

dermalia and often, particularly on the distal, radial ray, not quite vertical but

slightly oblique and directed outward.

The very numerous microsclere parenchymalia are strong, rough oxyhexasters,

hemioxyhexasters and oxyhexactines measuring about 150 /^ in diameter. In the

oxyhexasters each one of the six short and smooth or slightly rough main-rays

is usually divided into two pretty strongly diverging, straight and gradually

pointed, long, rough or finely spined branch-rays (pi. XIV, f. 10]. Sometimes

one of the main-rays remains undivided, such main-rays being, in their terminal

part, similar to the branch-rays (pi. XIV, f. 9). Sometimes more than one main-

ray or even all main-rays remain thus undivided. In the former case these

spicules are hemioxyhexasters, in the latter case oxyhexactines. True oxyhexac-

tines are not numerous but they can be found everywhere between the oxyhexas-

ters and hemioxyhexasters and have the same characters as these.

Bathydorus levis has been found in the South-western part of the Bay of

• Bengal 9° 34' N. 85° 4315" E. on globigerina-ooze in a depth of 3652 m,=i997
fths.

Placopegma F. E. Sch.

Plaeopegraa solutum F. B. Sch.

,

Plate XIV figs. 11-17.

1895 Placopegvna solutum F. E Sch. in Abh. Preuas. Ak. 1895 pp. 63-65, Taf. VI, figs. 11-17.

Only the upper part, of a single specimen, the size of a hen's egg, is con-

tained in the " Investigator " collection. This has a loose texture and possesses a

large oscule, covered by a sieve-plate which gives to the sponge a peculiar and

characteristic appearance (pi. XIV, f. 11).

The body consists of an irregular network of thin lamellae, inclosino- lacu-

nous cavities of various size, local extensions of the in- and excurrent canalsys-

tem. A large gastral cavity, irregular in shape, into which the excurrent canals

open, lies underneath the sieve-plate. Below the dermal membrane, which is

unfortunately badly preserved, an irregular labyrinth of incurrent, subdermal

cavities extends.
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From tlie lacerated, lateral marginal parts cylindrical rliabds, 200-500 h,

thick and several centimeters long protrude singly in various directions. Similar

rliabds form the main support of the irregular skeleton-net of the interior.

These rhabds are smooth diactines. Besides them numerous other, much thinner,

parenchymal diactine principalia (4-10 h- and more thick) are met with. The two

rays of these are gradually attenuated till near the pointed end, but terminally

often shghtly thickened. In the centre, at the axial cross, a slight spindle-shaped

thickening is occasionally met with.

The dermal membrane is supported by large oxypentactine dermalia with tan-

gential rays 400-500 i^ long, which are straight or bent inward, gradually

attenuated towards the sharp-pointed end, smooth on the inner proximal side and

covered on their outer, distal side more or less densely with small, sharp spines.

The proximal radial ray measures 600 f^ and more in length, is gradually atte-

nuated to the shghtly roughened, pointed end and usually bears varying numbers

of sparse, small, irregularly distributed, pointed tubercles (pi. XIV, f . 13).

In the oscular margin surrounding the sieve-plate hexactines are met with

instead of pentactines. They are arranged in an annular manner and covered

like the pentactines with small, pointed spines. Their stout, freely protruding

distal rays form a low but hard marginal ridge or collar.

In many places gastralia are met with. These are smooth or only slightly

rough pentactines, more slender and smaller than the dermal ones. Their rays,

particularly their tangential rays, are often terminally slightly thickened and

club-shaped (pi. XIV, f. 17). I could not with certainty ascertain whether or

not any of the gastralia are hexactines, similar to these pentactines, because the

only specimen at my disposal is in so imsatisfactory a state of preservation. I

think it however very probable.

In the parenchyme one finds, beside the long diactines described above,

numerous oxyhexactines of varying size, 300-SOO /^ in diameter, with smooth or

'

more or less roughened rays, 2-10 f* thick (pi. XIV, f. 12).

Discohexasters are also met with in the parenchyme. Their abundance differs

in the different regions of the body. They measure 80-100 H- in diameter and

are on the whole spherical (pi. XIV, f. 14). The main rays are short, stout and

terminally thickened, inversely conical. From the end of each one 4-6 long,

slightly diverging branch-rays arise, which are gradually thickened towards the

distal end and terminally bear a convex, watchglass-like, transverse, circular disc,

8-10 /^ in diameter, with 20-30, short marginal teeth (pi. XIV, f. 14, 15).

Not infrequently I found in the parenchyme, particularly of the lower part,

anchor-spicules (pi. XIV. f. 16.) Their shaft is long and slender, pointed at one

end and thickened in a club-shaped manner at the other. It is covered with

stout, mostly recurved spines and from its terminal thickening four shghtly

11
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recurved, crosswise-arranged anctor-teetli, 20 M long, arise. The axial cross lies

in the terminal thickening, close to the bases of the four teeth which are there-

fore probably to be considered as true rays and not as mere enlarged spines.

Whether these anchor-spicules serve to attach the sponge to the sea-bottom

cannot be decided on account of the fragmentary condition of the specimen.

It is certainly probable that spicules of this kind, but of much larger size,

protrude from the basal part of the sponge and form an anchoring root-tuft.

Placopegma solutum was found in the central part of the Bay of Bengal

12^ 50' N., 90° 52' E. in a depth of 3008 m.= 1644 fths.

LOPHOCALTX F. E. Sch.

Lophocalyx spinosa F. E. Sch.

Plate XXIII.

1900 Lophocalyx spinosa F. E. Soil, in Abh. Preuss. Ak. 1900 pp. 35-39 Taf. VII.

The only specimen of this sponge consists of an irregular, round mass, 3-4 cm.

in diameter, with a large, strongly curved, cylindrical, handle-like, digitate

process so bent round, that the distal part extends nearly parallel to the central

body of the sponge. Part of the surface is simply convex and smooth, the other

part, from which the large process arises, is tuberculous. An equatorial groove

partly bounded on one side by a projecting ridge, divides these differently formed

parts of the surface from each other. From this limiting, marginal ridge and

from the protuberances of the tuberculous region numerous straight or slightly

curved spicules, about 100 a^ thick, protrude singly or in small bundles for a

distance • of 2-3 cm. beyond the surface (pi. XXIII, f . 1, 2). Most of these

prostalia-spicules are broken off; the few intact ones are either gradually

attenuated and simply pointed or terminate with tetradentate anchors. There is

no distinct oscule, but there are a few roundish apertures, 2-3 mm. wide, with

"smooth margins in the equatorial groove, and some small, scattered openings

covered by the superficial membrane, which can be considered as excurrent

apertures. In the interior, a system of cavities, 3-4 mm. wide, is observed,

which doubtless form part of the excurrent system.

Since the shape of the body and the arrangement of the protruding spicules

resemble those of some species of Thenea I think it justifiable to suppose that

the natural position of this sponge is similar to that of those Theneas, that is to

say that the smooth, convex part of the surface is its upper and the tuberculous

part its lower side. The prostalia protruding from the tubercles of the latter

would accordino"ly have to be considered as root-tuft-spicules, anchoring the

sponge to the sea bottom.

The macrosclere, parenchymal principalia are oxydiactines. They traverse

the body, singly or in bundles, in different directions, chiefly however parallel
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and vertical to the surface. They are slender, smooth, rarely straight, usually

slightly curved and of varying length, often 3 mm. and more long, either

simply pointed and smooth or slightly inflated and rough or tuberculous at the

ends (pi. XXIII, f. 15-16). A more or less distinct annular thickening is often

observed in the centre of the spicule.

I have not seen any hexactine macrosclere parenchymalia.

The hypodermalia are stout oxypentactines with mostly straight or slightly

curved rays, pointed not very acutely, and rough near the ends, but otherwise

smooth. In some of these spicules the four paratangential rays are strongly

and uniformly recurved (pi. XXIII, f. 3), giving to them a form passing into

that of an anchor. It is to be noted that the large, freely projecting prostal

anchors (pi. XXIII, f. 14) mentioned above, are, apart from the difference in size,

similar to these pentactine hypodermalia. This leads me to suppose that the

anchors are to be considered as protruded and enlarged hypodermalia.

The microsclere parenchymalia are slightly rough oxyhexactines with

straight rays, hemioxyhexasters and true oxyhexasters, all about 100 /* in diame-

ter. They lie in the well-known typical manner near the folded chamber- layer.

The most numerous of these spicules are the hemioxyhexasters. Their main-

rays are divided half way up into two branch-rays which accordingly are as long

as the main-ray and diverge pretty considerably. The branch-rays are uniformly

attenuated to the pointed ends, straight and rough. Sometimes only one of the

six main-rays is thus bifurcated, sometimes two or more. Not so numerous are

the forms in which all the six main-rays, and those in which none of the main-rays

are forked. The former appear as true oxyhexasters, the latter as true

oxyhexactines.

Below the superficial membranes, in the subdermal as well as in the subgas-

tral trabecular regions, those exceedingly graceful hexasters, designated by me as

strobilocoms * are met with. These spicules, which I have also found in Lophoca-

lyx philippensis, SympagcUa nux and Galycosoma validum, measure 80 ^ in diame-

ter (pi. XXIII, f. 12, 13).

The spined stauractine autodermalia exhibit the peculiar curvature in a

spherical surface, otherwise only met with in the stauractines of Lopliocalyx i^hil-

ippensis. They measure 150-200 i^ in length and their rays are distally rounded

and densely covered on all sides with short spines (pi. XXIII, f. 4-7). In some

of these spicules a fifth ray rises from the convex side of the crossing-point of

the other four. This ray is directed outward, cylindrical, quite straight, termi-

nally rounded and spined (pi. XXIII, f. 3, 4). In some of these pentactine

forms, as well as in some of the ordinary tetractine ones, an indication

of a radial ray directed inwards is present in the shape of a spined tubercle

* Amerik-anische Hexactinelliden 1899 p. 29, Taf. IV figa. 3,4.
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arising from the convex side of the crossing-point of the four long, lateral rays

(pi. XXIII, f. 7). Young autodermalia are quite smooth and more slender than

adult ones. '

The autogastralia are represented by stout, sword-shaped oxyhexactines

regularly arranged in a quadratic reticulation and uniformly distributed over the

walls of the excurrent cavities. Their four tangential rays are gradually attenu-

ated to the pointed end, slightly rough and about 100 f* long. The distal,

radial ray imbedded in the parenchyme is similar to the tangential rays, the

proximal ray, which protrudes freely into the gastral cavity, is also pointed, but

rougher (pi. XXIII, f. 8).

In consequence of the great similarity of nearly all the different kinds of

spicules with those of Lophocahjx iMlippensis F. B. Sch. there can, I think, be

no doubt that the sponge here described, must in spite of the difference of its

shape, and the fact that the radial rays of some of the autodermalia freely protrude

from the outer surface, be placed in the RosseUid genus Lophocalyx. That this

sponge seems to approach the family Asconematidx by the presence above men-

tioned, of protruding autodermalia, cannot induce us to remove it from the

Bossellidse because many observations have shown that the boundary between the

Asconematidce and BossellidiB is by no means a very distinct one.

The only specimen of Lophocahjx spinosa was found to the west of the And-

amans in a depth of 436-531 m =238-290 fths.

I will finally mention two specimens of Lyssacine Hexactinellids, collected by

the " Investigator " in the central part of the Bay of Bengal, which are so frag-

mentary that they cannot be determined with any degree of certainty. It there-

fore does not appear advisable to give them specific names and assign to them

definite positions in the classificatory system.

One of the specimens is a strongly compressed fragment of the size of a

thumb, the original shape of which cannot be made out.

At one point a bundle of 20-30 stout, cylindrical spicules, 300-800 /^ thick

protrudes. These spicules are all broken off a few centimeters from the surface.

They on the whole make the impression of basal root-tuft-spicules, are either

quite smooth or have a peculiarly granular or tuberculous surface, but nowhere

an indication of the presence of recurved spines or thorns (pi. IX, f. 11).

The whole specimen seems to consist of a compressed mass of irregular spi-

cular fibres. It contains numerous slender oxyhexactines of various size, which

are doutless proper to the sponge. Other kinds of spicules, however, which are

present in some parts, but totally absent in others, cannot, with any degree of

certainty, be considered as belongiiig to it. For this reason it is impossible

reliably to determine the species to which the specimen belongs ; and it would be
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of little use to describe these spicules, some or all of which may have been

introduced into the specimen from outside, in a more detailed manner. Only

one of these various kinds of spicules, which occurs pretty frequently in the

midst of the densest part of the fibre-mass, and which may therefore probably

be considered as proper to the sponge, is worthy of closer study. These spicules

are peculiar, concentrically stratified spheres. I have represented them, magni-

fied 100 diameters, in figs. 12-14 on plate IX. They closely resemble the

" silica-pearls " which I first found in Pheronema giganteum F. B. Sch. in 1893

and which I have described in the Sitzungsberichte der Berliner Akademie for

1893, p. 996. Some of them are quite smooth, the surface of others is tubercu-

lous or spined. In some of the larger ones we find on the surface irregularly

distributed, smooth convexities, divided from each other by striated grooves

which extend in various directions.

This fragment was found in the western part of the Bay of Bengal, 12° 10'

N. 85° 8' E. in a depth of 3300 m.=1803 fths.

The second of these fragments consists of an entirely macerated skeleton-

net and has the size of a walnut. The strands of the network are joined in a

quite irregular manner and enclose several cavities, communicating with each

other and appearing as passages, 5 mm. wide and circular in transverse section.

The irregular network forming the walls of these passages is perforated by

several nearly round apertures, 2-3 mm. in diameter, so that the whole, to a cer-

tain extent, becomes similar to the skeleton of Bhabdodidyum delicatum O.

Schmidt. It is probable that this sponge belongs to the species mentioned, of

which only the supporting skeleton-net is known.

This skeleton-fragment was found in the middle of the southern part of the

Bay of Bengal 6° 18' N. 90° 40' E. in a depth of 2506-2816 m.=1370-1540 fths.

IV. FARREIDAE.

Uncinataria composed of systems of tubes tending to anastomose. The

dictyonal skeleton is m the younger portion of the sponge a simple network

with quadratic meshes. With clavules.
*

Faerba Bowerbank.

Systems of tubes, branching dichotomously and tending to anastomose,

which are distally sometimes extended in a caliculate manner. On the dermal,

as well on the gastral surface clavules occur together with the uncinates. Sco-

pules are always absent.
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Farrea occa (Bwbk.) Carter.

1862 Farrea oeca Bowerbank in Phil. Trans. R. Soc, London Vol. CLII, p. 747.

1885 Carter in Ann. Mag. Nat. Hiet. Ser. 5, Vol. XV, p. 387.

1887 F. E Schulze in Rep. Voy. Challenger, Hexaotinellida p. 277.

1895 P. E. Schnlze in Abh. Prensa. Ak. 1895, p. 67.

1899 F. E. Schnlze Amerikanische Hexaotinelliden, pp. 68, 69.

The genus Farrea is represented in tlie " Investigator " collection by some

small fragments, attached to other sponges, and two larger specimens, one dried

and one preserved in spirit.

The dry specimen has the size of an apple. Its soft parts are in places

sufficently preserved to enable one to recognise the microscleres and to determine

the species. It is pretty typically developed and in outer appearance to some

extent resembles the specimen illustrated by me in the " Challenger"-Hexactinel-

lida on plate LXXII, fig. 1. The microscopic structure of its dictyonal skeleton-

net and the shape of its isolated spicules so closely correspond to the description

there given {Jx. p. 277 ff.) that it suffices here to refer to that account. The

only peculiarities noticed by me, which are probably only individual, are the

following :
—

The four tangential rays of the dermal pentactines are not distinctly tuber-

culous as is the rule in the specimens described by Carter * and myself t but

are either quite smooth or covered with very small tubercles only. The dermal

clavules are not, as in other specimens, spined on the whole surface but only

bear on the terminal, club-shaped thickening several (often four) laterally project-

ing thorns.

The second larger specimen, preserved in spirit, is attached to root-tuft-

spicules of Hijalonema as long as a hand and 500-1000 M thick. It has the

size of a child's fist and is dichotomously branched and composed of ana-

stomosing tubes. Although the greater part of it is so completely macerated

that only the dictyonal net is left, the soft parts are sufficiently preserved in

other parts to study the isolated spicules. These show that this specimen

doubtlessly also belongs to this widely distributed species.
•

The dry specimen was found in the Bay of Bengal to the west of the Anda-

mans in a depth of 402-489 m.=220-240 fths. ; the specimens attached to the

Hyalonema-basalia, near the Andamans in a depth of 238-458 m.= 130-250 fths.

The smaller fragments of dictyonal nets of Farrea spec, have been found in

the following localities : 1. west of the Andamans between North and South-

Sentinel Island, attached to Gellius, in a depth of 402-439 m.=220-240 fths.

;

* Ann. Mag. Nat. Hist, ser 5, v. XV, p. 388, pi. XIII.

t " Challenger "-Hexactiuellida p. 282 pi. LXXI, f. 6.
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2. near the Andamans, on the root-tuft of Pheronema raphanus F. E. Sch., in a

depth of 315 m.=172 fths ; 3. near the Andamans 12° 3?" N. 92° 19' E. on the

root-tuft of Pheronema raphanus F. E. Sch. ; 4. Southwest of Cape Comorin T
17' 30" N. 76' 54' 30" E. in a depth of 787 m.=430 fths. The latter probably

belongs to Farrea occa.

MELITTIONIDAE.

Tubular or caliculate sponges with lateral diverticula. The dictyonal net

has hexagonal meshes and is regular, honeycomb-like. Scopules are present.

Aphrocallistes, J. E. Gray.

The dermalia are hexactines with a pinule-like distal ray. The microsclere

parenchymalia are oxyhexasters.

Whilst Aphrocallistes, the only recent genus of the family MeliUionidae, is

very clearly distinguished from all other Hexactinellid genera now living by the

hexagonal structure of its dictyonal network, we find that the species belonging

to it are not at all well defined. They vary considerably and their distinction

and definition is very difficult.

Aphrocallistes beatrix J. E. Gray.

Plate XV, figs. 1-13

1858 Aphrocallistes leatrix i'. E. Gray ia Proc. Zool. Sue. London. 1858 p. 114.

1887 F. E. Schulze. Challenger Hexactinellida pp. 311-313 pi. LXXXIV, f. 9, 10

1895 F. E. Schul7,e in Abh. FreusB. Ak. 1895 pp. 68-76 Taf. VI f. 1-13.

1900 F. E. Schulze la Abh. Prensa. Ak. 1900 pp. 38-39.

Among the Approcullistes-specimens brought home by the "Investigator"

there are six, all from the .same locality. Station 9, to the west of the Andamans

which so closely agree in shape, structure and size with the specimen from

Malacca, described by Gra,y * in 1858 as Aphrocallistes beatrix, the type of the

genus, that there can be little doubt about their belonging to this species, although

no exact description of iche spicules is contained in Gray's diagnosis.

These " Investiga'tor " specimens are, like Gray's type specimen, slender,

erect, inversely conical and 4-6 cm. high. At the upper end there is a rather

"irregular, round oscinlar aperture, 1 cm. in diameter, covered with a sieve-plate.

From the sides of 'the body numerous beehive-shaped or hemispherical diverti-

^ * Proc. Zool. Soc, London, 1858, p. Hi.

I

I
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cula, arranged in irregular, longitudinal rows protrude. Some of these processes,

particularly those of the lower end of the body, are extended to form tubes,

terminally irregularly truncate, 1-2 cm. long and 3-4 mm. broad. Most of

them however, particulai'ly those of the upper part of the body, are much
shorter, and terminate with a hemispherical, dome-shaped apex. It is

particularly to be remarked that, both in the " Investigator " specimens and in

Gray's figure of the type specimen, these diverticula gradually decrease in size

towards the upper end of the body. The lowest diverticula are always the

longest, and the uppermost ones, situated just below the oscular margin, always

the shortest. The latter usually appear as slight, rounded elevations of the

outer surface (pi. XV, f. 1). In the upper and central part of the body these

diverticula are usually so close together as to be nearly in contact with each other.

Further down the diverticula are not so numerous, and at the narrow lower end

itself are generally entirely absent. Most of the diverticula have a perfora-

tion, more or less round and 1-2 mm. wide, at, or a little below the apex.

Exceptionally, here and there one is met with without such a perforation.

The dictyonal net, which forms a regular and uniform hexagonal honey-

comb ; the hexactine dictyonalia, which are joined in a peculiar manner to form a

rather irregular net- or lattice-work with triangular meshes and irregularly

polyradiate nodes; and the slender, tuberculous, cylindincal processes which

protrude from the dermal and gastral surface; all accord with the typical char-

acters of the genus Aphrocallistes.

I find the dictyonal net of the younger, central aud upper regions of the

body thin, the beams composing it nearly quite smooth ,and the nodes but very

slightly or not at all thickened, and only sparsely covered with small, pointed

tubercles. Only at the dermal and gastral margins, on t;he surfaces bounding

the honeycomb-cavities, the pointed tubercles of the beams < and of most of the

nodes are .stouter and more numerous. In the lower, older regions of all the

specimens the dictyonal network forms a thicker layer, is 'stronger and covered

nearly entirely with numerous, stout, pointed tubercle.'S. The nodes are here,

particularly on the dermal and gastral si;rface, considerr.ibly thickened and appear

as round, generally clearly defined inflations.

The differences in the developement of the small, \pointed tubercles on the

beams and nodes of the dictyonal net and of the thicl'iness of the nodes them-

selves, can therefore not be considered as distinctive spec^ific features. It is not

to be denied however, that the constancy and degree of developement of these

peculiarities, although dependent on the age of the specfmen, may occasionally

attain the importance of specific characters.

The dermalig. are slender hexactines, with free distal ra^js 100-200 t^ long,

terminally sometimes thickened in a club-shaped manner and ciovered with slender

spines or thorns of medium length which diverge obliquely ai.\d are curved to-
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wards the end of the ray like the branches of an ItaUan poplar towards the

top of the stem (pi. XV, f . 4). The tangential rays are simple, straight, slightly

tuberculous at the blunt ends and about as long as the distal ray. The proximal

ray is similar in shape but generally longer.

The gastralia are stout, straight diactines with or without a more or less

clearly defined swelUng, or two or four rounded protuberances, or even rudiments

of a third and a fourth ray, in the middle. Their ends are rounded and

always covered more or less densely with small, pointed tubercles. Usually,

but not always, the spicule is covered with such protuberances in its entire

length. The length of these spicules varies considerably from about 1 to 2 mm.

and more. Not infrequently spicules of this kind slightly bent or terminally

thickened in a club-shaped manner, are met with (pi. XV, f. 8, 9).

The scopules are numerous, arranged vertically to the surface and variable

in shape. They have 4-6 branches which lie between the proximal, radial rays

of the dermal hexactines and nearly reach the surface. The shaft is generally

simple, straight, 400-500 h- long and gradually attenuated towards the pointed end-

It is always rough terminally, but for the remainder of its length either rough

or smooth. The number, shape and direction of the dermal branches are sub-

ject to considerable variation. Most frequently four stout diverging dermal

branches are observed, which arise from a comparatively short thickening at the

distal end of the shaft. The basal part of each branch is thin, about 10 p- long,

and extends at first upwards in a pretty straight line, it is then bent outward

more or less sharply. The free distal part, lying beyond the bend, is about three

times as iong as the basal part and, below, of about the same thickness as the

latter. Towards the end it is thickened in a club-shaped manner and it termin-

ates with a convex, cupola-like transverse disc, bearing a verticil of marginal

teeth. These vary in length, are pointed and directed outwards and backwards

(pi. XV, f.2). The branches themselves are either quite smooth or covered with

small and slender, oblique spines, directed backwards. Of the other kinds of

scopules the one most different from this kind is pretty rare. This scopule also

has four branches, but differs from the one described above by the following

peculiarities. The distal thickening of the shaft is stout and caliculate and the

branch-rays arise from its margin and extend upwards towards the surface,

nearly parallel to each other. They are nearly cyhndrical, slightly thickened in a

knot-shaped manner at the distal end and uniformly and closely covered in their

entire length with very slender spines, directed obliquely backwards. The term-

inal thickening is covered with similar, but shghtly stouter spines. Besides

these rare scopules with nearly parallel cylindrical dermal branches, other, similar

ones, in which the dermal branches diverge more strongly or are more or less

abruptly bent outward below the middle, occur a httle more frequently. One

of the former is represented in fig. 10, one of the latter in fig. 11 on plate XV.

12
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Soraotiraos I found sco])iil(;8 with more than four, with six or even eight branches.

Tlu) branches of tliose HC()})ulea are, like tlioso of tlio tetrabrachial ones above

(ioscribod, dither of nearly uniform thickness througliout, or basally very thin

and tcrniinaily thickenetl in a chib-shaped manner; and they are also, like those,

d(nisely covered with spines, small at the base, larger towards the distal end and

directed backwards (pi. XV, f. 3). It is to be remarked that transitional scopule-

forms, connecting the extreme ones here described in different ways, are pretty

frcHjuent. Scopules with fewer than four branches are exceedingly rare.

Uncinates, varying in length and thickness, are met with close to the dicty-

onal hoiu^coinb pret(-y fre(iuently. They ;iro arranged vertically to the surface

and usually penetrate the whole thickness of the body-wall. The outer half

of the spicule, nearer the dermal surface, is always thicker than the inner

liiiir, nearer the gastral surface, which latter is quite gradually attenuated to

a pointed end. Tlie spines which are generally very oblique, closely " anliegend
"

to the shaft, point inwards. If the uncinates protruded beyond the surface they

could be compared to harpoons.

Of the spicules irregularly scattered throughout the parenchyme I will first

describe those simple hexactines which measure 100-150/* in diameter and play

so important a part in the growth of the dictyonal network. In all the places

where this skeleton-net is growing in thickness or otherwise, great numbers of

such hexactinos are met with. Their centres are usually considerably thickened

and their rays are stout, straight, gradually attenuated, bluntly pointed and

irregularly covered with more or less numerous, small tubercles or vertical spines.

B(>sides these robust hexactines, most of which are to be considered as building

fnaterial for the dictyonal not, other, similar oxyhexactines are met with here and

tliere(pl. XV, f. l.'i). Theraysof these are longer and more slender and covered

111(1 II' or less densely with vertical, straight or outwardly curved spines. These

iiexactines are at first loosely scattered through the parenchyme, later they are ap-

parently also incorporated by the dictyoTial net, at least I have seen, in the mas-

sive, basal part of the skeleton, such slender, spiued hexactino slirmly attached to it.

Another kind of parenchymalia are the hexasters- Some of them are very

peculiar, one axis being differentiated and usually elongated. These spicules are

ti(>ver connected with the dictyonal network. Curiously enough the distribution

of these hexasters is so irregular that one finds great numbers of them in some

places, whilst in others they are very scarce. They are scattered irregularly

tlu'ough tlu> chamber-layer, the subgastral and subdermal regions, but always

absent in the gastral and dermal membranes.

The most frequent hexastor-form is that described by Wyville Thomson in

18()8 in his essay *" On the Vitreous Sponges " and there illustrated on p. 123.

It has a considerably elongated main axis. W. Thomson says of it :
" One set

• Aim. Mug. Nat. llidt. ser. 4, Vol. 1, p. lU.
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of the sarcodo-spiculos of AphrocalUstes is almost identical with the ' furcate
spiculated biternato

'
spicule from Farrea occa (Brit. Spong. Vol. I, fig. 190),

but more spiny. I am afraid to name this form ; but I am sure it would be
highly suggestive to Dr. Bowerbank."

The following year, 1869, he described it in his paper " On Iloltenia " *

as " a regular six-rayed star with the principal axis longer than the transverse
rays and one half of it feathered."

In 1870 1 Percival Wright described a new species of AphrocalUstes as A.
hocagei and in diagnosing it he laid considerable stress on the absence of the
" porrectomultiradiate spicules " of A. heatrix. Saville Kent J on the other

hand, who studied AphrocalUstes bocagci in the same year, said concerning it : " the

spicula of the sarcode are very different, the porrecto-multiradiate spicules are

not wanting, as Prof. Wright imagined, and in fact appear to constitute the type-

form of the genus ; but there are none of the verticillately spined ones so

abundant in A. Beatrix."

I myself examined and described § a specimen, labelled AphrocalUstes beat-

rix Gray, in the collection of the British Museum of Natural History (London)

and particularly laid stress on the presence of parenchymal hoxastcrs with a

considerably elongated main axis, as distinguishing this species from the doubt-

less closely allied A])hrocallistes hocagei Perc. Wright. I have found that in

this latter species the parenchymal hoxasters are mostly without a considerably

elongated main axis and that it posesscs small disco-hexasters.

Also in the Indoceanic specimens of AphrocalUstes heatrix Gray, brought homo
by the " Investigator," the hexasters with a diiferentiatcd, strongly elongated

main axis are apparently more numerous than the other hexastor-forms, which

latter are subject to considerable variations. The elongated hexasters are the

most conspicuous microsclores. They differ considerably in shape and are con-

nected in various ways by transitional forms with the normal, regular oxyhex-

asters which have 4-G equally long oblicjuely diverging branch-rays on each one of

the short main-rays (pi. XV, f. 5). It is to be remarked that all these hexasters

have pointed branch-rays and are true oxyhexasters or heraioxyhexastors. There

are no such claw-bearing onychasters among them as in AphrocalUstes ramosus,

described on p. 93.

I think it most probable that the " syngramme " oxyhexaster-forms with a

differentiated, mostly elongated main-axis have been phylogenctically developed

from ordinary, regular " synstigme " oxyhexasters with equal axes. Thus

considering the former as derived from the latter, I will describe the regular

• Phil. Trans, Eoy. Soo., Vol. 159, p. 713.

t Quart. Journ. Micr. Soi. 1870, p. 78.

X Monthly MicroBO. Journ. 1870, p. 248.

§ " Challeuger Uozactinellida p. 2'il pi. 84, f. 9, 10, and Abb. PreasB. Ak. 1886, p. 7S.
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oxyhexasters first. The main-rays of these spicules are about 8 m long and 2 i^ thick

and bear on the margin of the thickened end 4, more rarely 5, 6 or 3 branch-rays.

The latter are somewhat bent outwards at the base, but further up they are quite

straight and considerably divergent. The branch-rays are 26-30 ^ long and gra-

dually attenuated to a sharp-pointed end (pi. XV, f. 5). If five branch-rays are

attached to each main-ray, one branch-ray of each of the six groups usually lies

In the continuation of the main-ray, whilst the four others diverge, forming, if

viewed from above, a cross around the central one. The simplest derivative of

this regular form is a hexaster in which two opposite main-rays are longer than

the four others. The branch-rays of the latter are reduced to three or two, or

they are absent altogether, these main-rays remaining simple (Hemibxyhexaster).

Many different forms of such irregular hexasters are met with, and it would lead

too far to describe them all. Some, however, are so frequent as to deserve a more

accurate description. Such are the hexasters with two differentiated, equal,

opposite, elongated main-rays each of which bears four or five branch-rays. If

five branch-rays are present, these are arranged as described above. The four

other main-rays remain simple, are about 80 /* long, pointed and straight (pi.

XV, f. 12), In other frequent forms the two opposite, differentiated main-rays

are unequal in length, one of them being so reduced that its branch-rays become

nearly sessile and concentric with the other main-rays. A considerable difference

in the dimensions of the two opposite, differentiated main-rays is also observed in

those hexasters which are termed " porrecto-multiradiate " by the English authors

and which have always been considered as typical of the species Aphrocallistes

heatrix J. E. Gray. These spicules are hemioxyhexasters, attain a length of

150 a* and are generally pretty stout. The four lateral main-rays, which are

vertical to the axis formed by the two differentiated ones, are usually unbranched,

whilst each of the two axial main-rays generally bear five branch-rays, one of

which lies in the continuation of the main-ray to which it belongs, that is in the

axis of the spicule (pi. XV, f. 6, 7). Sometimes the axial branch-ray is absent.

More rarely spicules are met with in which one of the lateral main-rays is divided

at the base into two straight diverging branches as long as the other, simple,

lateral main-rays.

The terminal sieve-plate extends transversely and covers the entrance to the

cavity of the caliculate sponge. Sometimes a second transverse sieve-plate, situat-

ed further down, is met with. The skeleton-net supporting the sieve-plates has

polygonal meshes, rounded at the corners and 1-2 mm. wide. J. E. Gray has

figured it iu natural size and magnified 3 diameters {I.e. pi. XI, f. 1,2). These

drawings illustrate its macroscopic appearance very correctly. Microscopically

the skeleton-net and the isolated spicules of the sieve-plate do not essentially

differ from those of the body-wall, where however meshes of the skeleton-net

are a little smaller and more regularly hexagonal.
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These specimens of Aphrocallistes heatrix, which are all very similar to each
other, were found in the Andamans, to the west of North Sentinel Island, in a

depth of 238-458 m=130-250 fths.

There are, besides these specimens, two completely macerated skeletons of

Aphrocallistes beatnx in the " Investigator " collection, in both of which, the

doubtless funnel-shaped base is missing. One of these is caliculate, 3 cm. long,

10 mm. broad below and 24 mm. above. It has an upper and a lower sieve-plate

and is broken off just below the latter, which therefore appears partly to close the.

calyx-cavity below. The upper sieve-plate i^ in this specimen depressed in the

centre, funnel-shaped and not flat. Above, the sponge is not torn, but terminates

with the natural sharpened margin. The lateral diverticula of the calyx-wall

are arranged in 8-10, pretty irregular longitudinal rows ; they are mostly quite

low, measuring only 3-5 mm. in height, and hemispherical. Near the apex there

is, on the lower side, generally a circular perforation. Only at the lower and at

the upper end, just below the margin of the calyx, a few longer diverticula are

met with, some of which are terminally still closed, while others are perforated

near the end or broken off.

The other specimen is more tubular, 4 cm. long, 8 mm. broad below and 15

mm, above and has only one sieve-plate which is situated some distance above the

lower, torn end. The upper end has been broken off. The diverticula of the

wall of the calyx are arranged in indistinct, longitudinal and transverse rows and

also quite low, only 3-5 mm. high. Nearly all are perforated by a circular aper-

ture on the lower side. Some of the diverticula, which are now however broken

off, seem to have been longer.

The first of these specimens was found near the Andamans, 13° 15' N., 93°

10' E. in a depth of 362 m=198 fths ; the second also in the vicinity of the

Andamans, but in a depth of 436-531m=238-290 fths.

Aphrocallistes bocagei Perc. Wright.

Plate XVI.

1870 Aphrocallistes locagei Pero. Wright in Qnart. Journ. Micr. Sci. Vol. X, p. 77, pi. I.

1887 F. E. Schulze "Challenger". Hexactinellida p. 305, pi. 83-86.

1895 F. E. Sehulze in Abh. PrenBS. Ak. 1895, p. 78—82, Taf. VIII.

1900 F. E. Sohulze in Abh. Prenss. Ak. 190O, p. 39-41.

Some of the Aphrocallistes collected by the " Investigator" so closely agreed

in size and shape with the typical Aphrocallistes bocagei described by Perc.

Wright in 1870 in the Quarterly Journal of Microscopical Science, Vol. 10, p. 73

that there can be no doubt about their belonging to the same species ; others

however are not quite po similar to it and at first it appeared by no means
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impossible that these represented another species. They are remarkable for

their small size, being rarely 10 cm. usually only a few centimeters high. The

caliculate or funnel-shaped body is, in accordance with its small height, very

narrow and its diverticula are very thin. The latter measure only 3-5 mm. in

thickness and are on an average 10-15 mm. long. It is also to be remarked

that in these specimens the cavities of adjacent calicos or funnels are united

much more extensively than in other species. Their radial, tubular diverticula

very frequently reach the next funnel, whereupon an open communication is

estabUshed between the cavity of the diverticulum and of the adjacent funnel

by the resorption of the intervening septum. As the radial, tubular diverticula

attain a width nearly equal to that of the funnels themselves, the whole

sponge appears as a network of tubes, in which the limits between the diverticula

(I'adial tubes) belonging to different funnels can hardly be made out. And

this limitation is rendered still more indistinct and difficult to determine by the

habit of the radial tubes terminally to divide dichotomously. This habit

of these specimens makes it quite possible to confound them, particularly when

they are merely isolated fragments, with Aphrocallistes ramosus.

From Aphrocallistes heatrix Gray they can be distinguished by the radial

tubular diverticula which do not, as in that species, increase in size towards

the base of the sponge, but which on the contrary become longer towards the

upper end of the sponge. This is a constant character, met with in all speci-

mens of Aphrocallistes bocagei hitherto described.

The dictyonal net corresponds, as far as the most essential points of its

structure are concerned, with the descriptions given of the skeleton of Aphrocal-

listes bocagei Perc. Wright.

The formation of the typical hexagonal cells of the honeycomb, open at

both ends, the irregular polyradiate nodes and the tuberculous, conical beams,

which protrude from it towards the dermal and gastral surface are quite the same.

In some points however, as the thickness of the septa and the triangularly prism-

atic pillars dividing the cells of the honeycomb, the thickness of the beams,

the sculpture and degree of distinctness of the nodes and particularly the number

and density of the small tubercles or spines covering the beams and nodes, such

great differences are met with, that I cannot consider these peculiarities as having

any systematic importance and I therefore do not believe that they can be used

as classificatory characters for the purpose of distinguishing the species. I

think it much more likely that they are merely individual characters, partly

perhaps dependent on the age of the specimen. It seems to me that at first,

that is to say in young specimens, the beams are slender and quite smooth, and

that they become thicker and more rough as the sponge grows older. Together

with the beams, the septa, and particularly the triangularly prismatic columns

dividing the cells of the honeycomb, increase in thickness and the nodular
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thickenings become stouter, more clearly defined and, in the vicinity of the free

surfaces, more densely covered with small spines.

The dermal hexasters are slender throughout ; their radial, distal rays are

pinule-like, smooth in the basal third and covered with thin not very numerous

spines bent obliquely outwards, which decrease in size towards the end of the

ray, in the distal two-thirds.

The dermal scopules vary considerably in different individuals and also in

different parts of one and the same individual, but are on the whole similar to

those of Aphrocallistes beatrix, described and figured above. In some specimens

the forms with abruptly outwardly bent and terminally considerably thickened

branch-rays, represented in fig. 4 on plate XVI, are numerous and those with

rough straight, nearly cylindrical branch-rays, only slightly thickened terminally,

represented in fig. 5 on plate XVI, rare. In other individuals the scopules

with thin, slightly outwardly curved branch-rays with terminal thickenings

are the most numerous. I have not seen any scopules with pointed

branch-rays similar to those found by me in the " Challenger" material (Chal-

lenger Hexactinellida pi. LXXXIV, f. 5).

As in all the other species of the genus, the gastral membrane is supported

by thick, tuberculous, usually straight and terminally blunt diactines or

stauractines.

The uncinates also resemble those of other species. They are long, lie

vertical to the outer surface, and their distal ends nearly reach the latter.

The same is to be said of the slender, parenchymal oxyhexactines, all the

rays of which are covered with fine, vertical spines.

Much more peculiar and worthy of interest are the hexasters scattered in

varying numbers irregularly through the parenchyme. These microscleres are,

as in Aphrocallistes beatrix and ramosus, subject to considerable variation. Their

shape and size differ in different individuals, and in different regions of one and

the same individual, so that it will be necessary to characterise the range of

forms assumed by these spicules in its whole extent. I wish to state at once,

however, that I found oxyhexasters and onychasters in varying relative quanti-

ties in all specimens of Aphrocallistes bocagei. Sometimes it was difficult to

find even a single onychaster between the numerous oxyhexasters, sometimes

onychasters and oxyhexasters were present in nearly equal numbers and some-

times the former were more abundant than the latter. The onychasters them-

selves greatly vary in the length and curvature of their fine terminal claws.

The " regular " hexasters with six equal main-rays, forming with each other

right angles and terminally crowned with groups of branch-rays of the same

thickness, shape, number and degree of divergence, are fairly numerous. The

thickness of their main- and branch-rays and the number of the latter are, in

different spicules, however, subject to considerable variation (p. XVI, f. 6, 9).
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The main-rays are generally short and bear 4 or 5, considerably divergent

branch-rays. Such spicules usually have a diameter of not more than 50 ^.

The terminations of the branch-rays of all these hexasters, the stoutest as well

as the most slender, are either all simply pointed or all bear a verticil of fine

claws usually four in number. These are vertical to the branch-ray or extend

obliquely upwards and are either straight or slightly recurved. The size of

these claws is subject to great variation, some are so short as to be barely

visible under the highest powers of the microscope, whilst the largest attain a

length of 3 or even 4h- . In one and the same spicule all the claws are similar

in shape and of nearly equal size (pi. XVI, f. 9,10). It is not at all probable

that these terminal claws are senile structures, produced in all hexasters when

they attain a certain age, because they are met with similarly developed and just

as frequently, if not more frequently, on the most slender and therefore probably

youngest, as on the most robust and therefore probably oldest, hexasters. The

elongated hemihexasters, in which only two opposite main-rays are differentiated

and terminally divided into four, five, or more, diverging branch-rays, and the

four other lateral main-rays I'emain undivided, are just as numerous as the " regu-

lar " hexasters described above. The length of their axial main-rays is exceed-

ingly variable and one of them is usually much shorter than the other which latter

is not infrequently shortened to such an extent, that its branch -rays appear nearly

sessile and radiate from the same centre as the other main-rays (pi. XVI, f. 8).

The branch-i-ays of the axial, differentiated main-rays are 20-25 h- , the simple,

lateral main-rays 20 f* long. Also among these spicules slender and robust,

oxyhexactrose and onychastrose forms are met with. More rarely spicules of

this kind occur, in which one or all of the lateral main-rays are terminally

divided into branch-rays (pi. XVI, f. 7,10, 11), I wish to add that I have

observed these variations of the parenchymal hexasters not only in the Indoceanic

"Investigator" specimens but also in the numerous other specimens examined

by me which were partly collected by the "Challenger" expedition and which I

partly obtained from other sources.

Most of these " Investigator " specimens of Aphrocallistes bocagei Perc.

Wright were found in the Bay of Bengal near the Andamans, some also to the

south of Bombay near the Angrias bank. All were obtained in depths of 200-

500 m.=105-263 fths.

As mentioned above, these si^ecimens represent two rather different forms.

One form is more robust and has radial diverticula of the thickness of the little

finger. This corresponds to the type specimen originally described by Perc.

Wright. The other form, represented in figs. 1 and 2 on plate XVI, is more

graceful and has radial diverticula only 3-5 mm. thick. I have not found that

the specimens belonging to these two forms are locally distinct. Both were

captured in most localities in nearly equal numbers, and they are, as stated above,

connected with each other by occasional transitions.
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Another specimen of the size of a fist, similar to the one representerl in

fig. 1 on plate XVI, consists of 6 pretty normally developed calices a finger

long, the walls of which bear a considerable number of hollow, digitate divertic-

ula, 3-5 mm. broad and 10-20 mm. long. Although these diverticula, which

increase in size towards the upper end of the sponge, are situated somewhat irre-

gularly, one can easily discern an indication of an arrangement in transverse and

longitudinal rows. In each verticillary, transverse row there are about five

diverticula. The intervals between the diverticula of each verticil increase in

width towards the upper end of the sponge, where they are 10 mm. wide. It is

also to be noticed that the calyx-wall tends to form five longitudinal, projecting

folds, which correspond to the five indistinct longitudinal rows of diverticula.

Some of the diverticula are dichotomously divided, most of them are how-

ever simple and straight or slightly curved. In some a terminal, circular aper-

ture is observed which has obviously been produced by a secondary local resorp-

tion of the apex. Nearly all the diverticula reach other diverticula belonging

to different calices and impinge on them either terminally or laterally, where-

upon they grow together. Thus all the calices are firmly united to form a solid

continuous structure. Each calyx has one or two transverse sieve-plates which

however are not regularly placed in the interstices of the verticils of diverticula.

Sometimes such a sieve-plate does extend between two consecutive verticils,

sometimes however it is attached to the wall of the calyx at the level of

the entrance to a diverticulum, in which case the communication between the

cavity of the latter and the central cavity of the calyx is made possible by the

formation of a marginal hole in the sieve-plate.

Concerning the microscopic structure of the skeleton and 'the soft parts I

have observed nothing new in this specimen. The state of its preservation

precluded any closer investigation.

This specimen was found in the Andamans, 13° 17' N. 93° 7' E. in a depth

of 165 m.=90 fths. Some macerated, smaller fragments of similar calices

were found South-West of Cape Comorin, 7° 17' 30" N. 76' 54' 30" E. in a depth

of 787 m. = 430 fths. and some other fragments near the Andamans in depths of

238-458 m.= 180-250 fths. and 436-531 m.=288-290 fths.

Aphrocallistes ramosus F. E. Sch.

Plate XV, fig. 14.

1886 AphroealUstea ramosus F. E. Schulze in Abh. Preoss. Ak. 1886 pp. 75, 76.

1887 F. E. Schulze, Challenger Hexaotinellida p. 319.

1895 F. E. Schulze in Abh. Prensa. Ak. 1895, p. 76, Taf. VII, fig. 14.

The species Aphrocallistes ramosus described by me in the Abhandlungen

der Berliner Akademie for 1886 and in the Report on the " Challenger" Hexact-

J3
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inellida is distinguished very clearly from all other species of Aphrocallistes by

its peculiar shape. In the structure of its dictyonal net and in the shape of its

isolated spicules on the other hand, no distinctive character is noticeable. The

three specimens collected by the " Investigator " to the West of the Andamans

agree in size and shape perfectly with those found in the Philippines and near

Japan, which I have described previously. They are tubular, dichotomously

branched, circular in transverse section and widen out to a diameter of 8 mm.

above. By the repeated bifurcation and the breaking off of every second branch,

a zig-zag-shaped tube, 8-15 mm. wide is produced, from the angular bends of

which the stumps of the branches broken off", extend obliquely upwards. In the

upper parts the branches are generally not broken off and are preserved with their

dichotomous ramifications (pi. XV, f. 14). The largest specimen is 10 cm. high.

The dictyonal net is similar to that of Aphrocallistes heatrix, described on

p. 88. Also the slender, hexactine dermalia and most of the robust, rough gastral

diactine beams, agree perfectly with the corresponding spicules of that species.

The same can be said of the parenchymal oxyhexactines. The scopules also here

extend right up to the dermal membrane and are, on the whole, similar to those

described above of Aphrocallistes beatrix. Their terminally thickened branches

are however never strongly bent outwards as is so frequently the case in that

species.

The parenchymal hexasters, the number of which differs considerably in

different specimens and in different parts of one and the same specimen, are

somewhat remarkable. They agree on the whole in shape with the parenchy-

mal hexasters described above of Aphrocallistes heatrix, but are rarely elongated

to such an extent as in that species. In some specimens of Aphrocallistes

ramosm the branch-rays of the hexasters all terminate with simple points as in

Aphrocallistes heatrix. In another specimen, from a different locality, the branch-

rays of some of these hexasters, but by no means of all of them, bear on their

ends four, more rarely three, fine, terminal claws, which are either vertical to

the ray from which they arise or extend obliquely upwards. These claws are

basally straight and terminally shghtly recurved, they terminate in fine points.

As these terminal appendages of the branch-rays have the shape of claws (o'"'0.

I have named the hexasters supplied with them, onychasters, a term also used

in the description of Begadrella on p. 70. A revision of my older slides of the

s^ecimejis oi Aphrocallistes ramosus hrought home by the "Challenger" has

revealed the fact that there also not unfrequently onychasters, similar in shape

and in size, occur together with the parenchymal oxyhexasters, although they

are in these specimens not so abundant as in the " Investigator" material. I

must suppose that the spicule represented in fig. 10 plate LXXXVI of my
" Challenger " Keport on the Hexactinellida as a discohexaster, should in reality

have been drawn as an onychaster, that is to say that there were present on the
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ends of its branch-rays four vertical claws arranged crosswise, as I now see them
on all these spicules, instead of the terminal disc.

Two specimens of Aphrocallistes ramosus F. E. Sch. were found 30 nauti-

cal miles to the West of Cape Bluff in the Middle Andaman Island in a depth
of 878-1006 m.=4j80-550 fths. ; and one further to the west in the Bay of

Bengal in a depth of 403-4i39 m.= 220-240 fths.





TABLES
OF THE

INDOCEANIC TRIAXONIA.

Table I. Indoceanic Triaxonia known independently of the " Investi-

gator" Collection, with their localities.

Table II. Indoceanic Triaxonia of the " Investigator" Collection, with

their localities.

Table III. The Triaxonia of the Indian Ocean.
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EXPLANATION OF PLATE I.

Pheronema rajihautis. F. E. Sell.

Fig. 1. Lateral view of a specimen from the Andamans. Nat. size.

After a photograph taken by Dr. von Mahrenthal.

Fig. 2. The same specimen seen from above. Nat. size. Aftpr a photo-

graph taken by Dr. von Mahrenthal.

Fig. 3. Macramphidiscs of the skin. x 300.

Figs. 4, 5 and 6. Micramphidiscs of the skin. x 300.

Fig. 7. Large pinule of the outer skin. x 300.

Fig. 8. Low pinule of the outer skin. x 300.

Fig. 9. Micro-uncinate of the parenchyme. x 200.

Fig. 10. Fragment of the central part of an uncinate. x 400.

Fig. 11. Micro-oxyhexactine of the parenchyme. x 300.

Fig. 12. Lower end of an anchor, x 800.

Fig. 13. Upper end of a large uncinate. x 300.

Fig. 14. Small marginal spicule. x 300.

Fig. 15. Large pinule of the outer skin. x 300.

Fig. 1 6. Larger parenchymal oxyhexactine. x 400.

Fig. 17. Central part of a pentactine hypodermal. x 100.
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EXPLANATION OF PLATE II.

Fio-s. l-14i. Hiialonema aculeatiini. F. E. Scb.

Figs. 1-4. Foiir differently sized specimens in lateral view. Nat. size.

Fig. 5. Arrangement of the spicules in a section vertical to the surface.

X 50 (combined figure).

Figs. 6 and 7, Dermal pinnies. x oOO.

Fig. 8. Micro-oxyhexactine. x ;100.

Fig. 9. Macramphidiscs. x .300.

Figs. 10-, 11 and 12. Micramphidiscs. x 800.

Fig. 13. Ambuncinate. x 200.

Fig. li. Lower end of an anchor-spicule. x 300.

Figs. 15-22. Eijalonfim heideri. F. E. Sch.

Fig. L5. The only known specimen. Nat. size.

Fig. 16. Arrangement of the spicules in a section vertical to the surface.

X 50 (combined figure).

Fig. 17. Micro-oxyhexactine. x 300.

Figs. 18 and 19. Dermal pinules. x 3(>0.

Fig. 20. Macramphidisc. x 300.

Fig. 21. Mesamphidisc. x 300.

Fig. 22. Ambuncinate. x 300.

Figs. 23-30. Hi/aloneyma piruvi. F. E. Sch.

Figs. 23-25. Three differently sized specimens in lateral view. Nat. size.

Fig. 2t). Arrangement of the spicules in a section vertical to the surface,

x 5(1 (combined figure).

Fig. 27. Micro-oxyhexactine. x 300.

Fig. 28. Dermal pinule. x 800.

Fig. 29. Macramphidisc. x 300.

Fig. 30. Micramphidisc. x 800.
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EXPLANATION OF PLATE III.

Figs. 1-13. Hyalonema indicuw laccadivense . F. E. Sch.

Fig. 1. The only known specimen. Nat. size.

Fig. 2. Arrangement of the spicules in a section vertical to the surface.

X 6§ (combined figure).

Fig. 3. Dermal macramphidisc. x 300.

Figs. 4 and 5. Canalar mesamphidiscs. x 800.

Figs. 6 and 7. Dermal micramphidiscs. x 300.

Fig. 8. Terminal disc of a macramphidisc seen from within. x 300.

Fig. 9. Dermal pinule. x 300.

Fig. 10. Pinule of the oscular sieve-plate. x 300.

Fig. 11. Micro-oxystauractine of the canal-wall. x 300.

Fig. 12. Parenchymal micro-oxyhexactine. x 300.

Fig. 13. Micro-oxypentactine of the canal-wall. x 300.

Figs. 14-18. Hyalonema, heymonsi. F. E. Sch.

Fig. 14. The only known specimen. Nat. size.

Fig. 15. Arrangement of the spicules in a section vertical to the surface.

X 50 (combined figure).

Fig. 16. Dermal macramphidisc. x 300.

Fig. 17. Micro-oxyhexactine. x 300.

Fig. 18. Dermal pinule. x 300.
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EXPLANATION OJ^^ PLATE IV.

Figs. 1-14. HijaJonema indieum andaw.anense. F. B. Sch.

Fig. 1. The only known, considerably oompressed specimen. Nat. size.

Fig. 2. Arrangement of the spicules in a section vertical to the surface.

X 60 (combined figure).

Figs. 8 and 4. Dermal macramphidisc. x 400.

Fig. 5. Mesamphidisc. x 400.

Figs. 6-9. Micramphidiscs of different sizes. x 400.

Figs. 10 and 11. Micro-oxystauractines. x 600.

Fig. 12. Micro-oxyhexactine. x 600.

Fig. 13. Pinule of the oscular sieve-plate. x 300.

Fig. 14. Pinule of the outer skin. x 300.

Figs. 1 5-24. Hyalonema welfimri. F. E. Sch.

Fig. 1-5. The only known specimen. Nat. size.

Fig. 16. Arrangement of the spicules in a section vertical to the surface.

X 60 (combined figure).

Fig. 17. Dermal macramphidisc. x 230.

Fig. 18. Mesamphidisc. x 300.

Figs, 1 19 and 20. Micramphidiscs. x 300.

Fig. 21. Lower end of an anchor-spicule of the canal root-tuft. x 200.

Fig. 22. Parenchymal micro-oxyhexactine. x 300.

Fig. 23. Spined, parenchymal micro-oxyhexactine. x 300.

Fig. 24. Dermal pinule. x 300.
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EXPLANATION OF PLATE V.

Hyalouenui masoiii. F. E. Sch.

Fig. 1. A specimen. Nat. size.

Fig. 2. Arrangement of tlie spicules in a section tlirough the margin of

the calyx, vertical to the surface. x 60 (combined figure).

Fig. 3. Arrangement of the spicules in a section vertical to the surface.

X 200 (combined figure).

Fig. 4. Pinule-like marginal spicule. x 200.

Figs, 5 and 6. Parenchymal micro-oxyhexactines. x 400.

Fig. 7. Mesamphidisc. x oOO.

Figs. 8 and 9. Micramphidiscs. x 800.

Fig. 10. Dermal macramphidisc. x 300.

Fig. 11. Parenchymal micro-oxyhexactine. x 300.
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EXPLANATION OF PLATE VI.

Figs. 1-8. Hi/aloneriKi (iln>rl-i. F. E. Sch.

Fig. 1. The only known specimen. Nat. size.

Fig. 2. Arrangement of the spicules in a section vertical to the surface.

X 60 (combined figm-e).

Fig. 3. Dermal macramphidisc. x 300.

Fig. 4. Micram phidisc . x 400.

Figs. 4rt and 4A. Paradises, x 000.

Fig. 5. Mesamphidisc. x 400.

Fig. 6. Parenchymal micro-oxyhexactine. x 5)1).

Fig. 7. Dermal pinule. x 300.

Fig. 8. Marginal spicule. x 300.

Figs. 9-17. Hyalouema investigatorix. F. E. Sch.

Fig. 0. The only known specimen, which is strongly compressed. Nat.

vsize.

Fig. 10. Arrangement of the spicules in a section vertical to the surface.

X 4U (combined figure).

Fia:. 11. Paradise Avitli non-serrated terminal discs. x 1000.

Fiff. 12. Paradise with serrated terminal discs, x 1000.

Fig. 13. Terminal disc of a paradise seen from within. x 1200.

Fig. 14. Terminal disc of a paradise seen from without, x 1200.

Figs. 15-16. Paradises. x 100.

Fig. 17. Dermal pinule. x 100.
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EXPLANATION OF PLATE VII.

Hyalonema affine reticuJatumi. F. E. Sch.

Fig. 1. A specimen. Nat. size. After a photograph taken by Dr. von

Mahrenthal. •

Fig. la. The root-tuft belonging to this sponge, which had been broken

off, Nat. size.

Fig. 2. Parenchymal micro-oxyhexactine. x 300.

Fig. 3. Parenchymal micro-oxyhexactine. x 300.

Figs. 4 and .5. Dermal pinnies, x 300.

Fig. 6. Dermal macramphidisc. x 30i).

Fig. 7. Small specimen in lateral view. Nat. size.

Fig. 7a. The same specimen seen from above. Nat. size.

Figs. 8, 9 and 10. Three different specimens. Nat. size.

Fig. 11. A larger specimen in lateral view. Nat. size.

Fig. llci. The same specimen seen from above. Nat. size.

Fig. 116. Micro-oxyhexactine. x 300.

Fig. lie. Dermal pinule. x 300.

Fig. 11(7. Dermal macramphidisc. x 30i).
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EXPLANATION OF PLATE VIIJ.

Semperella cvcumis, F. E. Sch.

Fig. 1. Large specimen. One-half nat. size. After a photograph taken

by Dr. von Miihrenthal.

Fig. 2. Part of the external surface in the vicinity of the lower end.

Nat. size. After a photograph taken by Dr. von Miihrenthal.

Fig. 3. Arrangement of the spicules in a section of a part of the skin

and the septal wall, vertical to the surface, x 50.

Fig. 4. Dermal macramphidisc. x 300.

Figs. 5 and 6. Micramphidiscs. x 300.

Fig. 7. Central part of an uncinate. >c 300.

Fig. 8. Part of a micro-oxypentactine lying in the canal- wall, x 300.

Fig. 9. Lower end of an anchor-spicule of the root-tuft. x 300.

Fig. 10. Marginal spicule. > 300.

Fig. IL Subdermal pentactine. x 50.

Figs. 12 and 13. Dermal pinules. x 300.
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EXPLANATION OF PLATE IX.

Figs. 1-10. Holascus rohustus. F. E. Sch.

Fig. 1. Arrangement of the spicules in a transverse section of tlie body-

wall. The upper margin corresponds to the dermal surface. x 80 (combined

figure).

Fig. 2. Simple parenchymal micro-oxyhexactine. x 400.

Fig. 3. Hemioxyhexaster with only one branched main-ray. x 400.

Fig. 4. Hemioxyhexaster, most of the main-rays of which are branched.

X 400.

Fig. 5. Oxyhexaster with slender main- and branch-rays, x 400.

Fig. 6. Lower part of a basal anchor-spicule. x 250.

Fig. 7. Calicocom. x 400.

Fig. la. Central part of a graphiocom, the branch-rays of which have

been broken off. x 400.

Fig. 8. Central part of a macrosclere stauractine. x 100.

Figs. 9 and 10. Parts of long triactine comitalia. x 20.

Figs. 11-14. Lijusaciiies.

Fig. 11. Part of basal prostal. x 100.

Figs. 12-13. Tuberculous silica-pearls. x 100.

Fig. 14. Larger, smooth silica-pearl. x 100.



InYesLicjatur Indian Tnaxonia
Plnli^ IX

l-in Hnlasciis robii.stns FESch^ 11-1+ Lvssarine







EXPLANATION OF PLATE X.

Euplectella simplex. F. E. Scb.

Fig. 1. Youngest specimen. Nat size.

Fig. 2. Young specimen. Nat. size.

Fig. 3. Young specimen, cut open. Nat. size.

Fig. 4. Larger specimen with a well preserved sieve-plate. Nat. size.

Fig. 4a. Oscular sieve-plate of this specimen seen from above. Nat. size.

Fig. 5. Lower, somewhat injured end of a larger specimen. Nat. size.

Fig. 6. A larger specimen, a part of the lateral wall of the body of

which has been cut out; without sieve-plate. Nat. size.

Fig. 7. Arrangement of the spicules in a transverse section of the body-

wall. The upper side of the figure corresponds to the dermal side of the sponge.

X 50.

Fig. 8. Dermal floricom. x 800.

Fig. 9. Terminal extension of a branch-ray of a dermal floricom, seen

from below. x 800.

Fig. 10. Branch-ray of a floricom, lateral view. x 800.

Fig. 11. Graphiocom; the branch-rays of five of the main-rays are broken

off. X 300.

Fig. 12. Lower end of a tetradentate, basal anchor-spicule. x 50.

Fig. 13. Lower end of an octodentate, basal anchor-spicule. x 300.
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EXPLANATION OF PLATE XI.

EitplecMhi mjieva. F. E. Sch.

Fig. 1. Lower end of a larger specimen. Nat. size.

Fig. 2. Younger specimen the upper part of which is missing. Nat.

size.

Fig. :3. The same specimen seen from within. Nat size.

Fig. Jj. Arrangement of the spicules in a transverse section of the body-

wall, vertical to the surface. X ."jO (combined figure).

Fig. .5. Central part of a principal hexactine with some comitalia on the

distal ray. x 130.

Fig. <3. Comital diactine. x 300.

Fig. 7. Principal hexactine with quite intact radial rays. x 30.

Fig. 8. Parenchymal oxyliexaster. x 300.

Fig. 9. Fully developed tioricom. x 300.

Fig. 10. Young, not fully developed floricom. x 300.
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EXPLANATION OF PLATE XII.

IHcfijaulvs elegans. F. E. Sch.

Fig. 1. Upper part of a specimen. Nat. size.

Fig. 2. Arrangement of the spicules in a transverse section of the body-

wall, vertical to the surface. x 50 (combined figure).

Fig. 3. Dermal floricom. x ;100.

Fig. 4. A single branch-ray of a dermal floricom. x 300.

Fig. 5. Central part of a dermal floricom. x 1200.

Fig. 6. Parenchymal floricom. x liOO.

Fig. 7. A single branch-ray of a parenchymal floricom, in lateral view.

X 1200.

Fig. 8. Small, parenchymal discohexaster. x 300.

Fig. 9. Surface view of a terminal disc of a parenchymal discohexaster.

X 1200.

Fig. 10. Large, parenchymal discohexaster. x 300.

Figs. 11 and 12. Distal part of a branch-ray of a large discohexaster.

X 300.

Fig. 13. Parenchymal codonhexaster. x 300.

Fig. 14. Branch-ray of a parenchymal codonhexaster. % 1200.

Fig. 15. Central part of a codonhexaster, with one branch-ray. x 1200.

Fig. 16. Parenchymal drepanocom with recurved branch-ray terminations.

X 300.

Fig. 17. Lateral view of a single branch-ray of the drepanocom repre-

sented in fig. 16. X 1200.

Fig. 18. Drepanocom with erect branch-ray terminations. x 300.

Fig. 19. Lateral view of a single branch-ray of the drepanocom repre-

sented in fig. 18. x 1200.

Fig. 20. Fragment of a small codonhexaster. x 1200.

Fisr. 21. Small codonhexaster. x 400.

Fig. 22. Parenchymal spined oxyhexactine. x 150.
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EXPLANATION OP PLATE XIII.

Saccoeali/j' p>iliiuciil(d(i. F. E. Sell.

Fig. 1. A specimen with tlie upper end of the peiliincle; above, a part of

the body-wall is cut away. Nat. size.

Fig. 2. Lower end of the peduncle. Nat. size.

Fig. :3. Arrangement of the spicules in a transverse section of the up])er

part of the lateral body-wall, vertical to the surface. % :5() (combined figure).

Fig. 4. Parenchymal discohexaster with spirally twisted branch-rays.

X 300.

Fig. 5. Terminal disc of a parenchymal discohexaster, viewed obli(juely

from within. x 1000.

Fig. 6. Marginal view of a terminal disc of a parenchymal discohexaster.

X 1000.

Fig. 7. Parenchymal plumicom. x 1200.

Fig. 8. Lateral view of a ray of a parenchymal plumicom. x 2000.

Fig. 9. Parenchymal discohexaster, most of the l)ranch-rays of which

have been broken off near the base. x .500.

Fig. 10. A group of spii-ally twisted branch-i-ays of a parenchymal dis-

cohexaster belonging to one main-ray, seen from Avithout. x .500.

Fig. 11. Fragment of the supporting skeleton of the peduncle containing

parts of four diactine rhabds, connected by numerous synapticula. x 'iOO.
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EXPLANATION OF PLATE XIV.

Figs. 1-10. Batliyduriis- Icvis. F. E. Sell.

Fig. 1. Upper end of a small specimen in lateral view. Nat. size.

Fig. 2. Arrangement of the spicules in a transverse section of tlie body-

wall. X 40 (combined figure).

Fig. ;5. Lateral view of an autoderma! stauractine. x ;300.

Fig. 4. Surface-view of a similar autoderma! stauractine. x 300.

Figs. 5 and 6. Ends of long parenchymal diactines. x 300.

Fig. 7. Silica-pearl of the parenchyme. x 300.

Fia:. 8. Autogastral hexactine. x 300.

Fig. 9. Parenchymal hemioxyhexaster with two unbranched main-rays,

x 300.

Fig. 10. Pai'enchymal oxyhexaster, each of the main-rays of which bears

two branch-rays. x 300.

Figs. 11-17. Placopegma solutum. F. E. Seh.

Fig. 11. View of the free surface. Nat. size.

Fig. 12. AiTangement of the spicules in a transverse section of the body-

wall. X 60 (combined figure).

Fig. l;'). Dermal oxypeutactine. x 200. •

Fig. II. Parenchymal discohexaster. x 400.

Fig. 15. Fiateral view of a terminal disc of a parenchymal discohexaster.

X 1000.

Fig. 10. Anchor-spieide. x 500.

Fig. 17. Gastral pentactine. x 200.
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EXPLANATION OF PLATE XV.

Figs. 1-13. Aphrorallhfes heatri.r. .T. E. Gray.

Fio-. 1. A specimen seen from the side and a little from above. Nat.

size. After a photograph tal^en by Dr. von Miihrenthal.

Fig. 2. Scopnle with four abruptly bent and strongly diverging dermal

branches. x 450.

Fig. 3. Scopule with six club-shaped dermal branches, uniformly bent

outwards. x 450.

Fig. 4. Dermal oxyhexactine with fir-tree-like distal, radial ray. x 450.

Fig. 5. Regular parenchymal oxyhexaster. x 450.

Figs. 6 and 7. Parenchymal hemioxyhexasters with elongated axis.

X 450.

Figs. 8 and 9. Rhabdose diactines with club-shaped, thickened ends.

X 150.

Fig. 10. Scopule with four slightly diverging, straight dermal branches.

X 450.

Fig. 11. Scopule with four slightly-abruptly bent, diverging dermal

branches. x 450.

Fig. 12. Hemioxyhexaster with short main axis. x 450.

Fig. 13. Spined, parenchymal oxyhexactine. x 450.

Fig. 14. Ajihrocallistes ramnsvs. F. E. Sch.

Fig. 14. Lateral view of a specimen. Nat. size. After a photograph taken

by Dr. von Miihrenthal.
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size.

EXPLANATION OF PLATE XVI.

Aphrocallistes hocagei. Percival Wright,

Fig. 1. A colony of several calyces joined by narrow radial tubes. Nat.

Fig. 2. A macerated, slightly injured dictyonal skeleton of a calyx with

narrow radial tubes. Nat. size. After a photograph taken by Dr. von Mahren-

thal.

Fig. 3. A macerated, slightly injured dictyonal skeleton of a calyx with

wide radial tubes, seen from above. Nat. size. After a photograph taken by

Dr. von Miihrenthal.

Fio-. 4. Scopule with four abruptly bent, strongly divei'ging dermal

branches which bear terminal discs. x 450.

Fig. 5. Scopule with four straight and parallel, rhabdose dermal branches.

X 450.

Fig. 6. Regular parenchymal oxyhexaster. x 450.

Fig. 7. Parenchymal hemioxyhexaster with somewhat elongated main

axis. X 450.

Fig. 8. Parenchymal hemioxyhexaster, one of the differentiated main-

rays of which is considerably elongated. x 450.

Fig. 0. Regular parenchymal onychaster. x 450.

I^'ig. 10. Parenchymal onychaster with one elongated main-)'ay. x 450.

Kig. 11. Hemioxyhexaster with three long and branched and three short

and unbranched main-rays. x 450.
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EXPLANATION OF PLATE XVII.

Hyalonema rapa. F. E. Sch.

Fig. 1. Lateral view of a specimen. Nat. size.

Fig. 2. Arrangement of the spicules in a transverse section of the upper

marginal region, vertical to the surface x 50 (combined figure).

Fig. 3. Large, curved oxydiactine. x 20.

Figs. 4 and 5. Intermediary parenchymal oxyhexactines. x 800.

Fig. 6. Dermal pinule. x :^00.

Fig. 7. Oanalar pinule. x 300.

Fig. 8. Gastral pinule. x 300.

Figs. 9 and 10. Mesamphidiscs. ^ 300.

Figs. 11 and 12. Micramphidiscs seen from the side and from above.

X 300.

Fig. 13. Macramphidisc. x 200.
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EXPLANATION OF PLATE XVIII.

Eyalonema marfahamense. F. E. Sch.

Fig. 1. Oblique lateral view of a specimen. Nat size.

Fig. 2. Obli(]ue view of the lower end of a specimen. Nat. size.

Fig. 3. Arrangement of the spicnles in a transverse section of the upper,

lateral margin, vertical to the surface. x 50 (combined figure).

Figs. 4-7. Mesamphidiscs. x 300.

Fig. 8. A terminal disc of a micramphidisc, seen from above. x 300.

Fig. 9. Dermal pinule. x 300.

• Fig. 10. Marginal spicule. x 300.

Fig. 11. Parenchymal oiyheiactiue. x 300.

Fig. 12. Silica-pearl. x 100.

Figs. 13 and It. Parenchymal diactines from the neighbourhood of the

axial spicular fibre. x 50.

Figs. 15-17. Shorter raacramphidiscs. x 100.

Fig. 18. Longer macramphidisc. 100.
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EXPLANATION OF PLATE XIX.

Hi/nlonema lainella. F. E. Sell.

Fig. 1. Fragment of a specimen, probably a pa-rt of the upper margin

of the calyx. Nat!, size.

Fig. 2. Arrangement of the spicules in a transverse section of the upper

margin, vertical to the surface. x .50 (combined figure).

Fig. 3. Macramphidisc. x oOO.

Fig. 4. Micramphidisc. x 300.

Figs. 5-7. Mesamphidisc. x 300.

Fig. 8. Parenchymal oxyhexactine. x 300.

Fig. 9. Dermal pinule. x 300.

Fig. 10. Gastral pinule. x 300.
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EXPLANATION OF PLATE XX.

Lopliopkijsewa ivflatum. F. E. Sch.

Lateral view of a specimen. Two-thirds of the natural size.
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EXPLANATION OF PLATE XXI.

Lop/iophysema inflatv/m. F. E. Sch.

Fig. 1. Bchematic representation of a longitudinal section to show the

relation between the in- and ex-current canals. One-third of the nat. size.

Fio-. 2. Arrangement of the spicules in a transverse section of a plate

dividing an in- from an ex-current cavity. The dermal surface is to the left, the

gastral to the right. X 50 (combined figure).

Fio-. 3. Arrangement of the spicules in a transverse section of the

marginal crest. The dermal surface is below, the gastral above, x 50 (combined

figure).

Figs. 4 and 5. Parenchymal, intermediary oxyhexactines. x 300.

Fig, 6. Canalar pentactine pinule. x 300.

Fig. 7. Dermal pentactine pinule. x 300.

Fig. 8. Oxydiactine marginal. x 300.

Fig. 9. Parenchymal diactine from the neighbourhood of the central cone.

X 100.

Fig. 10. Macramphidisc. x 300.

Fig. 11. Stauractine acanthophor. x 300.
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EXPLANATION OF PLATE XXII.

Figs. 1-9. Eujpledella regalis. F. E. Sch.

Fig. 1. One-half of the upper end with sieve-plate and marginal collar.

Nat. size.

Fig. 2. Portion of the central part of the body, both the external and

internal surface are visible. Nat. size.

Fio-. 3. A verticil of floricom branch-rays, seen from above, x 500.

Fig. 4. Lateral view of a verticil of floricom branch-rays. x 500.

Fig. 5. Sigmatocom. x 500.

Fig. 6. Oxyhexaster. x 300.

Fig. 7. Robust oxypentactine from the annular membrane of a parietal

oscule. X 100.

Fig. 8. Part of the terminal sieve-plate and marginal collar, seen from

above. Nat. size.

Fig. 9. Lower end of a basal club-anchor-spicule. x 100.

Figs. 10-18. Eegadrella decora. F. E. Sch.

Fig. 10. Basal part of the tubular body. Nat. size.

Fig. 11. Arrangement of the spicules in a transverse section of the body-

wall, vertical to the surface. x 100 (combined figure).

Fig. 12. A verticil of floricom branch-rays seen from above. x 300.

Fig. 13. Lateral view of a single branch-ray of a floricom. x 500.

Fig. 14. Lateral view of a floricom with two branch-ray verticils, x 300.

Fig. 15. Surface view of an oxystauraster. x 300.

Figs. 16 and 17. Lateral view of oxystaurasters. x 300.

Fig. 18. Cui'ved, macrosclere diactine. x 10.
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EXPLANATION OF PLATE XXIII.

Lophocalyx spinosa. F. E. Sell.

Fig. i. Oblique, lateral view of a specimen, Nat. size.

Fig. 2, A specimen seen from above, Nat, size.

Fig, 3, Arrangement of the spicules in a transverse section of the bodj-

wall, vertical to the surface. x -J^ (combined figure).

Fig. 4. Autodermal pentactine. x 300.

Fig. 5. Surface-view of an autodermal stauractine. x 300.

Fio-. 6. Oblique view of an autodermal stauractine. x 300,

Fify, 7. Lateral view of an autodermal stauractine. x 300,

Fig, 8, Autogastral hexactine. x 300.

Figs. 9-1 1. Hemioxyhexasters. x 300.

Fig. 12. Strobilo-plumicom. x 300.

Fig. 18. Schematic longitudinal section of a braach-ray-group of a strobilo-

plumicom. X 500.

Fiof. 11. Lower end of a tetradentate basal anchor-spicule. x 200,

Fiffs. 15 and 16. Eads of two macrosclere, parenchymal diactines. x 200.
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^^^^^ Publications edited and sold by the Superintendent of the Indian Museum (also obtainabletrom Messrs. Friedlander & Sohn). Issued by the Director of the Royal Indian Marine.

^"^^^^^

Illustrations of the Zoology of the R.I.M.S. Investigator, 1892. Fishes Plates I-VII CW^pp-,
Plates I-V. 1894 Fishes, Plates VIII-XIII. CrustLcea, Plates VllVl f Echh.oder.S P^^^^^^^
I-III. 1895. Echinoderma, Plates IV-V. Fishes, Plates XIV-XVI. Crustace7 Plates^

vv^•TT^^t/^'^^^l^^''^V^^7"• '^'^- J^-'-^ Plate XVII. Crusttea Plie^ X^^XXXII. Mollusca, Plates I-VI. 1898. Fishes, Plates XVIII-XXIV. Crustacea VUtLXXXIII-XXXV. Mollusca, Plates VII-VIII. 1899. Fishes, Plates XXV-X^VI Crustacea
Plates XXXVI-XLV. 1900. Fishes, Plates XXVII-XXXV. Crustacea, Plates XLVI-XLVIII*
Index, Part I. 1901. Crustacea, Plates XLIX-LV. Mollusca, Plates IX-XIII
Re. 1/- per plate.



LIST OF PUBLICATIONS ISSUED BY THE TRUSTEES OF THE
INDIAN MUSEUM.

Rs. As. P.

Account of tlie Deep-Sea Brachyura collected by the R.I.M.S. Investi' -or. By
A. Alcock, M.B., C.M.Z.S., F.G.S. ...

Account of the Deep-Sea Madreporaria collected by tlie R.I.M.S. Investigator. By
A. Alcock, M.B., C.M.Z.S., F.G.S. ...

Account of tbe Triaxon (Hexactinellid) sponges collected by tlie R.I.M.S. Investigator.

By F. E. Scliulze, Ph.D., M.D.
Catalogue of the Archaeological Collections in the Indian Museum, Parts I and II. By J.

Anderson, M.D., F.R.S. ...

Catalogue of Coins of the Indian Museum, Parts I to IV. By C. J. Rodgers, M.R.A.S.,

M.N.S.
Catalogue of Indian Crustacea, Part I. Introduction and Brachyura Primigenia. By

A. Alcock, M.B., LL.D., F.R.S., etc. ...

Catalogue of Indian Deep-Sea Crustacea Decapoda Macrura and Anomala in the Indian

Museum. By A. Alcock, M.B., LL.D., C.M.Z.S....

Catalogue of Indian Deep-Sea Fishes in the Indian Museum. By A. Alcock, M.B., C.M.Z.S.,

F.G.S.

Catalogue of Mammalia in the Indian Museum, Parts I and II. By J. Anderson, M.D.,

F.R.S., and W. L. Sclater, M.A., F.Z.S.

Catalogue of Mantodea in the Indian Museum, Parts I and II. By J. Wood-Mason,
F.Z.S., etc. ...

Catalogue of Moths of India, Parts I to VII. By E. C. Cotes and C. Swinhoe, F.L.S.,

F.Z.S., etc. ...

Echinoderma of the Indian Museum: Deep-Sea Ophiuroidea collected by the R.I.M.S.

Investigator. By R. Koehler
Echinoderma of the Indian Museum : Shallow-Water Ophiuroidea collected by the R.I.M.S.

Investigator. By R. Koehler
Figures and Descriptions of Nine Species of Squillidaj from the Collection of the Indian

Museum. By J. Wood-Mason, F.Z.S., etc. Edited by A. Alcock, M.B., C.M.Z.S.,

F.G.S. ... ... ... ... ... ... ...

Guide to the Zoological Collections Exhibited in the Bird Gallery of the Indian Museum.
By F. Finn, B.A., F.Z.S. ...

Guide to the Zoological Collections Exhibited in the Fish Gallery of the Indian Museum.
By A. Alcock, M.B., C.M.Z.S., F.G.S....

Guide to the Zoological Collections Exhibited in the Invertebrate Gallery of the Indian

Museum. By A. Alcock, M.B., C.M.Z.S., F.G.S....
Guide to the Zoological Collections Exhibited in the Reptile and Amphibia Gallery of the

Indian Museum. By A. Alcock, M.B., C.M.Z.S., F.G.S.
Hand List, of Mollusca in the Indian Museum, Parts I and II, and Fasciculus E. By G.

Nevill.XlI.Z.S., etc. Index, Parts I and IL By W. Theobald ...
*

...

List of Batrachia in the Indian Museum. By W. L. Sclater, M.A., F.Z.S.
List of Birds in tl\e Indian Museum. Part I. Corvida?, Paradiseidis, PtilonorhynchidjB

and CrateropodidfB. By F. Finn, B.A., F.Z.S. ...

List of Snakes in the Ilwlian Miiseum. By W. L. Sclater, M.A., F.Z.S.
Monograph of the Asiatic Chiroptera and Catalogue of the Species of Bats in the Indian

Museum. By G. E. Dobson, M.A., M.B., F.R.S., etc.
Monograph of the Oriental CicadidjB, Parts I to VII. By W. L. Distant, F.E.S. ... £. 2

_

The above can he obtained from the Superintendent of the Indian Museum, Calcutta, and from Messrs.
Fnedlander j- 8ohn, 11, Garlstrasse, Berlin.
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