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PEEFACE.
When, iu 1901, the Expedition of the S.S. 'Discovery,' under Captain Scott, R.N.,

was sent to the Antarctic Regions, the Trustees of the British ^Museum gave their

assistance to this national enterprise by allowing' the cases containing the natural

history specimens which might be obtained l)y the Expedition to be sent to the

Natural History Museum for unpacking and sorting. They further undertook to

publish a detailed report on the collections so ol)tained, under the superintendence

of the Director of the Natural History Departments.

Some of the most important collections have been dealt with by naturalists who

were members of the Expedition. Thus, the Mammals* and Birds* are described by

Dr. Edward A. Wilson, the Isopoda and Pycnogonida* by Mr. T. V. Hodgson, and

the Rocks* (in relation to Field Geology) by Mr. H. T. Ferrar. Other groups have

been dealt with by members of the staff of the Natural History Departments of

the British Museum : Mr. Boulenger describes the Fishes* ; Mr. E. A. Smith, the

Gastropoda,* Lamellibranchia,* and Brachiopoda* ; Mr. Jeffrey Bell, the Echinoderma*
;

Dr. Caiman, the Crustacea Decapoda,* and the Cumacea* ; Mr. Kirkpatrick, the non-

calcareous Sponges* ; whilst Dr. G. T. Prior has prepared a petrographical description

of the Rock-specimens.*

It has been necessary to obtain the assistance of other specialists in order to deal

with the rest of the collections. So far as the latter group of contributors is

concerned, the following is a list of the subject-matters, together with the name of the

naturalist who has undertaken the work in each case :

—

Embryos of Seals

*Anatomy of Emperor Penguin

tunicata ....
*Cephalodiscus .

*Cephalopoda

*Nudibranchs and Pteropods

Polyzoa ....
*Eggs and Young of Asterias

*Amphipoda

*ScHIZOPODA

*Nebali.e ....
*0STRAC0BA

*C0PEP0DA ....

Dr. Marrett Tims.

Mr. W. p. Pycraft.

Prof. Herdman.

Dr. Ridewood.

Dr. Hoyle.

Sir Charles Eliot, K.C.M.G.

Mr. H. W. Burrows.

Prof. MacBride.

Mr. a. 0. Walker.

Mr. Holt.

Dr. J. Thiele.

Prof. Brady.

Dr. Wolfenden.
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*ClRRIPEDIA

*Myzo.stoma

*ACARI ....
*C0LLEMB0LA

PoLYCHiETA

*Gephyria

*Ch.etogxatha

Nemertines

Free Platyhelminthes

*Cestoda ....
*Nematoda

*Zoantharia

*AU'YOXARIA AND PeNXATULIDA

IIyuromedus.e .

*Calcareous Sponges .

Radiolaria

*Mosses ....
Lichens ....

*Alg.e (Marine) .

Alg.e (Fresh-water) .

*Algm (Calcareous) .

Phytoplankton .

Prof. Gruvel.

Prok. v. Graff.

Dr. Troue-ssart.

Prof. Carpenter.

Prof. Ehlers.

]\Ir. a. E. Shipley.

Dr. Fowler.

Prof. Hubrecht.

Mr. F. F. Laidlaw.

Mr. a. E. Shipley.

Dr. v. Linstow.

Mr. Clubb.

Prof. Hickson.

Mr. E. T. Browne.

]Mr. Frewen Jenkin.

Mr. Lewis H. Gough.

M. Jules Cardot.

Mr. Darbishire.

Mrs. Gepp.

Dr. Fritsch.

Dr. Foslie.

Dr. Lewis H. Gou(;h.

Tlie work of securing the assistance of these specialists and of distributing the

collections has been performed by Mr. Jeffrey Bell, of the Zoological Department, who

has also acted as sub-editor of the Zoological and Botanical portions of the reports.

The Keeper of Minerals, Mr. Fletcher, has superintended the reports in the subjects

belonging to his department.

The Director desires to acknowledge the ability and energy which have been

brought to bear on the preparation of the Zoological reports by Mr. Jeffrey Bell.

Owing to his care, the reports have been got ready by the various contributors and

published within a reasonable time after the return of the ' Discovery ' from the

Antarctic Regions. Neither trouble nor expense has been spared in order to

render tlie illustration and presentation of the Natural History of the Expedition

worthy of the generous efforts both of Captain Scott and his fellow-explorers and

of those who provided the funds for that enterprise.

E. Ray T^ankester.

Odobfr. 1906.

* Have been or are now published.—1/3/1908.
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MOLLUSCA.
VII. SOLENOGASTPvES.

By Dr. H. F. NiERSTRAsz.

(2 Plates.)

The ' Discovery ' expedition brought back one specimen of Solenogastres from 77° 50'

30" S., 165° 40' 5" E., 100 fathoms, of which Fig. 1, A gives a representation. The

length is 23 mm., the diameter 2 "25 mm., the index therefore about 10. Proximally

the animal is blunt, slightly broadened, with a slit-like mouth (Fig. 1, B). The distal

part terminates in a dorsal prolongation. On the ventral side the rhomboid opening

of the cloaca is distinctly visible, as also the ventral groove, which runs as far as that

opening (Fig. 1, C). The opening of the ciliated groove (" Flimmerhohle " of Wiren)

is also visible. The animal has no lustre. When slightly enlarged, spicules are seen

crossing each other at obtuse angles. The colour of the animal in alcohol is a yellowish

brown.

After being decalcified in nitric acid (1 per cent, in alcohol 90 per cent.) and

being stained in iron carmalum for twenty-four hours, transverse sections were made

of the proximal and distal portions for the study of the internal organs. The spicules

of the different parts of the body were isolated in Eau de Javelle. They are small,

but strictly uniform. They belong to the true Proneomenia type : hollow, straight, or

more or less curved or S-shaped calcareous tubes, which end either sharply or bluntly

(Fig. 2). In some cases the base is slightly broadened. I have not succeeded in

finding spicules of different shapes along the ventral groove, nor at the proximal and

distal portions. At the proximal end, however, they are somewhat more curved.

The spicules are arranged in different layers upon each other. The whole of the

strong cuticle is pierced by numerous papillae. The greater part of these are oval, pear-

or club-shaped, sometimes round, and they show some transparent cells (Fig. 4). They

are placed on strong multinuclear stalks, the cells of which are more or less fibrous.

Amongst the transparent cells granular supporting cells are found. It is worthy of

note that these papillae are often branched. The side-branch never reaches the length

of the stalk, though ending also in a papilla. In most cases these epidermal papillae

do not open on to the exterior, but remain closed. Thiele believes the papillae to be

sensitive, an opinion which I share (13, p. 280). In the stalk a thin thread may

occur, arising from the circular muscular layer. Whether this thread is of a nervous

character or not remains undecided. There is, however, no penetration into the circular
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2 H. F. NIEKSTRASZ.

muscular layer by nervous threadss. I am also inclined to ascribe to the epidermal

papillae, and more especially to the granular cells amongst tlic transparent ones, a

secretory function, if not an excretory function as well. The purpose of such a

secretion is doubtful. Perhaps it prevents the cuticle from damage by causing small

particles to adhere to its surfoce. In any case, it is remarkable that the cuticle of tlie

Solenogastres is nearly always covered with a thin layer of mud firmly sticking to it.

The spicules are formed in small cellular accumulations in the epidermis. Such

accumulations frequently occur, and consist of a few transparent cells (Fig. 3, A). In

one of the cells the .spicule is formed. This cell often has two nuclei, a fact which may

o-ive rise to the supposition tliat there are two cells that form the spicule. The

.spicules are pushed to the periphery of the cuticle, and are connected with the

epidermis by short stalks. The older spicules lose their connection with these stalks,

but preserve the mother-cells, which surround their base like a cap (Fig. 3, B). In

the case of the oldest spicules, however, this cap has also disappeared. Nowhere did

I meet with a formation of the .spicules such as Thiele described in Amphunenia

mapoUtana, Thiele (13, p. 246). Thiele is also of the opinion that it is one cell only

that produces a spicule.

The ventral groove is distinct and deep. In it three folds of the epidermis are

found, a large and broad median fold and two small lateral ones. All three run as far

as the opening of the cloaca. Close before the latter the groove and the median fold

broaden considerably. The folds are formed of a single layer of epithelial cells. All

along the median fold the ventral glands open between its cells. These glands (" hintere

Baucihdriise," of Wiren) are strongly developed, especially at the proximal end of the

body, wliere they entirely surround the digestive tract (Figs. G-11, vg). They are

conspicuous by their more or less distinct vesicular structure and granular contents,

which stain intensely. At the proximal part of the body, amongst the strongly

developed ventral glands, voluminous anterior glands (" vordere Bauchdriise," of

Wire'n) are also found. They are of a more delicate structure, and stain much less

intensely (Fig. 6, ay). They open out between the epithelial cells which invest

the ciliated cavity (" Flimmerhohle," Fig. 0, '/). The latter is large, and divided by

a median dorsal fold. The wall carries strong cilia.

There are two dorso-termiual sense organs situated on the distal lip behind the

cloaca. Fig. 5 shows three sections through the more proximal of these organs. The

epithelium (cjt*) shows an evagination (Fig. 5, C) into which the muscular layers and the

connective tissue continue (»<). This evagination separates ventrally from the epidermis

and pierces the thick cuticle {cut. Fig. 5, B). It forms a pedicle {peel.), upon which a

round kno]> is resting, the sense organ visible,at the surface of the cuticle (Fig. 5, A,

(Ito). The external layer of this knob consists of high epithelial cells, amongst which

slender, fine, easily staining cells are found, which I believe to be sense-organs.

The mouth-slit is terminal and vertical. It leads into a spacious mouth-cavity,

provided with numerous ramified cirri, as is the case in other forms. A horseshoe-
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shaped sense-organ is wanting, though usually present in other species. The digestive

tract opens to the exterior at the same place as the mouth-cavity, with which it has,

however, no communication {cf. Dinommia, 6, p. 12, PI. 2, Fig. 43). I share Thiele's

opinion, who does not regard the so-called mouth-cavity as a part of the digestive

tract, but considers it an independent ectodermal sense-cavity (17, pp. 308 and 314).

A proper mouth-cavity occurs in the proximal part of the digestive tract, which is

slio-htly dilated, and the wall of which presents numerous folds. The epithelial cells

of which the wall of this part is composed are very transparent and have large oval

nuclei. The wall is surrounded by a thin circular muscular layer. The folds, as it

appears to me, allow this portion of the digestive tract to extend considerably after

the taking of food. I do not believe them to l)e sensitive (Figs. G and 7, pli).

Gradually this portion passes into the following part of the alimentary canal. The

latter is much wider, and likewise .provided with a strongly folded wall (Fig. 8, ves).

Its cells are taller than those of the first portion, and have elongated nuclei; they are

covered with a cuticle. Consequently these two parts of the digestive tract are easily

distinguished from one another. More distally, however, between these slender cells

there occur broader ones with more oval nuclei, the cuticle no longer being easily

discerned throughout. Finally the spacious intestine unites with the proximal caecum

(Fig. 8, c).

In the second portion of the digestive tract the radula, which is of a very

peculiar structure, is found. In the digestive tract a proximally directed cone appears

with a strong ventral fold (Fig. 8, en). This cone is beset throughout with radula-

teeth (Fig. 12, c). For its further structure compare figures 12-14 and 8-11. An

epithelial layer appears {a), which covers the radula. The ventral wall of the

digestive tract {h) unites with the. ventral wall of the cone (c) ; the epithelial layer

a with the side-walls of the cone. The two lateral walls of the proximal part of the

alimentary canal unite dorsal from the cone. By this complicated process the cone,

which on the outside is beset with small teeth, is divided into two closed pouches ; the

latter are on the inner side closely beset with teeth and are situated outside the

alimentary canal. The dorsal pouch is the radula-sac, the ventral contains adult

radula-teeth and, distally, ends blindly. Consequently the ventral pouch is l)ut

a ventral caecum of the proximal part of the digestive tract, directed distally

;

teeth on the ventral wvall are wanting, in the distal part teeth only occur on

the dorsal wall. The radular teeth are well developed (Fig. 16). They are

triangular, with a broad Ijase, and more or less strongly curved, often recurved

at the point (Fig. 17, B). Frequently forms occur as represented in Fig. 17, A;

often other forms are met with, which, however, I consider fragments of whole

teeth. Fig. 17, C shows a tooth as seen from the ventral side : the base

appears to be broader than the curved part. The teeth are placed in irregular

rows, and rest in crypts of the epithelium (Fig. IG). A basal membrane is

present. This is remarkable ; Thiele lays stress on the al)sence of such a membrane

B 2
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in (liHVn-cnt forms and douljts its existence (17, pp. 208 and 315). As has l)een

indicated by me elsewhere, the existence of a basal memljranc has to be ac(;epted for

several forms (9). The membrane is stained red with carmalum, consequently its

structure diti'ers from that of the chitinous teeth. Probably it must be considered

as a cuticle, and so its origin is entirely different from that of the radula-teeth, which

are formed in the distal portion of the radula-sac l)y large odontoblasts. In this

respect Proneomenia discoveryi resembles those forms, already described by me

elsewhere (9). So we have to do here with a multiserial radula with basal meml)rane.

Of any double character of the radula, viz., of the existence of a right and a left

half, no trace is to ])e found. The distal portion of the radula-sac, however, is

divided into two parts, a right and a left one (Figs. 10, 20) ; in both parts radula-

teeth are formed by a thick cushion of odontoblasts. Here also the radula originates

from the coalescence of a right and a left portion.

The wall of the cone and the dorsal wall of the ventral pouch consist of

epithelial cells with round nuclei, between which numerous extremely slender

supporting cells occur with elongated nuclei (Fig. IG). On the ventral wall of the

ventral pouch and on the dorsal wall of its distal end supporting cells are absent

;

this ventral wall is formed by cylindrical epithelium with oval nuclei, whilst the

constituent cells of the dorsal wall of the distal portion are higher and more

cylindrical. One part of this dorsal wall more especially deserves notice ; the distal

and median part is invagiuated and of an entirely different structure. Here very long

and slender cells are found, with pointed nuclei and granular contents. It leaves the

impression that these cells have pushed themselves wedgewise between the epithelial

cells; yet no sharp line can be drawn between these two elements (Fig. 18). Upon

this wedge-shaped part the proximal rows of the radula-teeth are resting ; the basal

memlirane, however, fails here. As to the significance of this wedge I am at a loss.

There seems to be a connection between the wedge and the layer of muscadar and

connective tissue surrounding the radula-sac, numerous fibrils pushing themselves

between the cells of the wedge. I am bound to mention its existence, having found

in a similar ventral pouch containing the proximal portion of the radula in Proneojnenia

tceberi, a regeneration cither of the cuticle or of the radula (6, p. 4). But in this

new form I do not believe we have to do with a regeneration ; its significance remains

undecided.

Still, in another respect the ventral pouch is of great importance, as the

salivary glands open into it (Figs. 11 and 15 s(/). These are tube-shaped, and extend

a long way distally ; they merge separately into the ventral wall of the ventral

pouch.

The connective tissue and tlie muscles, which are in connection with the radular

apparatus, are strongly developed. Ventrally and laterally from the radula-sac

numerous crystal-clear cells occur; usually these are small, sometimes, however, of

large size (Fig. 10 ri'). They .serve as a support for the surrounding connective



SOLENOGASTEES. 5

tissue aud muscles. The course of these muscles is difficult to trace ; they surround

the radula-sac and the distal portion of the ventral pouch ; a very broad transverse

muscle takes its. course between the radula-sac and the ventral pouch (Fio-. 10, m).

Around the salivary glands a thin muscular layer likewise occurs. I do not know
how to explain the mechanism of the radular movement. No doubt, tlie diverse

muscles allow of movement in various directions.

A subradular organ, as found by Heath (1) in Proneomenia and Rhopalomenia,

is wanting.

The spacious intestine is formed by the coalescence of the already described

portion of the digestive tract with the dorsal caecum (Fig. 8). I have avoided makinr»-

use of the names pharynx and oesophagus, as there cannot l)e question here of any

sharp separation between the two, even though the proximal part is of a different

structure from the following portion. Thiele mentions a strong fold in which the

salivary glands open out, and which separates pharynx from oesophagus (13, p. 288).

A similar condition does not exist here. An oesophagus, in the sense Thiele ascribes to

it, fails entirely.

The spacious intestine shows strongly folded walls, with the exception of the

dorsal wall, which remains smooth, except in the median line, where a small fold

occurs. The dorsal wall carries cilia ; the ventral and lateral walls show glandular

epithelium. Lateral caeca are met with as usual ; the transverse sections do not teach

much in regard to their relative situation. The rectum has strong cilia (Fig. 21, r).

The cloaca with its strongly folded wall opens to the exterior through a wide

longitudinal slit. Gills are entirely wanting. The wall of the cloaca is very thick and

consists of several layers of small transparent cells with small nuclei, between which

slender ciliated supporting cells occur with narrow long nuclei, which stain well

(Fig. 19). As it seems to me, the wall of the cloaca does not perform any respiratory

function, it being too thick. A secretory function must not be excluded. Oftentimes

in the cloaca and against its wall little feebly staining globules are found, which I

believe to be formed by the wall-cells of the cloaca. Yet we must take into

consideration that the cloaca is surrounded by extremely loose connective tissue with

large spaces, filled with blood-corpuscles. This arrangement more especially obtains

in that part of the cloaca which is contiguous with the dorsal lip ; this part is entirely

surrounded I)y blood-corpuscles, aud, as it is only clothed by a single layer of epithelial

cells, a respiratory function may be a.scribed to it. The lateral walls of the ventral

slit, liy which the cloaca communicates with the exterior, are coated with ciliated

cylindrical epithelial cells (Fig. 19).

Properly speaking, the praecloacal organ does not open into the cloaca, but into

the ventral .slit, as well as both cloacal spicules (Figs. 19, 20). The latter (Kloaken-

spicula of Thiele) are well developed, and consist of small bars of about '75 mm. length.

These bars are probably calcareous. Around the l)ars a strong envelope is found,

which is not dissolved in nitric acid, but stains easily with carmalum. Probably
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this envelope is of ehitiiious character (Fig. 24). The two extremities of the envelope

are tube-shapctl (Fig. 24, B) ; it is open in the middle portion (Fig. 24, A), which may

have been caused Ijy damage. Around the proper spicule a cellular cuvelope is found,

con.sistint; of transparent epithelial cells with round nuclei, between which there are

long supporting cells with ol)loug nuclei (Fig. 24). Between the cellular envelope and

the spicule an almost homogeneous mass occurs, staining pale-red with carmalum, which

I believe to he a secretion of the cells of the envelope, though perfect certainty cannot

be obtained. In this case the envelope might perform the duty of a poison gland, the

spicule having consequently the power of attack and defence. At the proximal

Olid of the spicules numerous small muscles are attached, which enable the animal

to move the spicules in various directions.

The nervous system docs not furnish niucli worthy of note. Tlie cerebral

gano-lion is large (Fig. (i, ''//); the latero-ventral ganglia are large also (Fig. 7, //r),

whereas the latero-dorsal ones are very small (l*'ig. <;,,'/'/). As in other Froneomeniidce,

the cerebro-ventral and the cerebro-lateral connectives take their origin from the

cereljral ganglion separately. The buccal ganglia are distinct, as well as the buccal

commissure (sub-lingual commi.ssure of Simroth), which takes its course dorsally from

the radula-sac (Fig. 10, he). The posterior superior ganglia are large (Fig. 21, (jps),

the commissure between them strong. The posterior inferior ganglia are much smaller ;

the connectives between the posterior superior and inferior ganglia are strong. From

the posterior superior ganglia some strong nerves take their course distally toward the

lip, situated behind the cloaca (Fig. 19, v).

The heart shows some very interesting peculiarities. As far as can be observed,

the structure generally corresponds with that of the other forms, of which I have

already given a detailed account (8). Fig. 21 represents the proximal offsets of the

cloaca, which gradually disappear (el). Ventrally from these the distal offsets of the

pericardium are found (p), into one of which—the left—the left cloacal duct opens (cd).

The medial walls of these pericardial offsets invaginate ; these invaginations together

form the atria. There exists also a median distal offset of the pericardium (Fig. 21, p)-

By the union of the.se three offsets the spacious pericardial cavity is formed ; at the

dorsal wall the two atrial invaginations still exist, separated (Fig. 22, a) ; more

proximally, however, they unite and form together the atrium. The double character

of the atrium remains liei'e plainly visible. The atrium is consequently open on the

distal side ; on the dorsal side it is more or less closed by connective tissue. The

ventricle originates similarly to the atrium by the coalescence of two invaginations,

viz., the median walls of the pericardial duct.s. The unpaired portion of the ventricle

unites with the dorsally situated atrium (Fig. 23, a, v). Concerning this we must

notice the following differences : in other forms the ventricle is situated dorsally from

the atrium ; it also arises from the union of two parts, but is continued as a dorsal

unpaired invagination .-it the dorsal pericardial wall, and conmmnicates at its ventral

side with the atrium (8). In this form, however, llie ventricle remains .'^mall ami is not
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continued along the dorsal wall of the pericardium ; consequently it is situated ventrally

from the atrium. The blood of the atrium is driven into the ventricle through one

large opening, there being no question of two atrio-ventricular openings. The wall of

both parts of the heart here also remains thin ; it is strengthened by muscular fibres

belonging to the surrounding tissue. The ciliated bauds (" bourrelets cilies" of

Pruvot) do not fail, at least not in the distal part of the pericardium (Fig. 22, ch). The

relatively very large blood-corpuscles are of a peculiar shape, oblong, more or less

pointed corpuscles of various forms. They stain pale red with carmalum and usually

have a small round nucleus, which may occur at difterent points, and often obviously

protrudes (Fig. 2G, A). Further, there occur in the 1)Iood large round cells with round

granular nucleus (Fig. 2G, B).

The animal is mature ; the gouatis extend to close behind the radula. The eggs

are formed on the median walls, the spermatozoa on the dorsal, ventral, and lateral walls.

Both the gonads are densely filled with products, more especially the distal part, which is

entirely filled with eggs, or rather with generative epithelium. The latter seems to

become free in the gonads ; in the pericardium, compact masses of small round cells occur

(Fig. 25, A), which are also found on the median walls of the gonads, and which probably

belong to the generative epithelium. Amongst these large cells mature eggs arc

observed, with granular contents and of various sizes (Fig. 25, B) ; even very large eggs

are found, though they are of rare occurrence. Such eggs are often surrounded by the

small cells of the generative epithelium, enveloping them like a follicle. Further,

numerous spindle-shaped cells occur, the extremities of which are more transparent and

stain less obviously (Fig. 25, C). Whether there exists any connection between the

round eggs and the spindle-shaped cells cannot be decided, any more than we can follow

the further development of the eggs. Full-grown eggs occur sporadically ; they are

large and round, finely granular, with round nucleus. Amongst the ripening eggs

there are always found numerous extremely small globules, the significance of which is

perfectly unknown to me. Besides the female genital products, numerous spermatozoids

occur in the pericardium (Fig. 25, D).

The cloacal ducts are not in any way remarkable (Figs. 21-23, cd). They leave

the pericardium as wide tubes with ciliated epithelium of irregular height, the inner

surface being consequently undulating. First they take a proximal course ; afterwards

they bend and run distally, becoming gradually broader and having a more glandular

epithelium, which produces a granular secretion. The state of preservation is not

such as to enable us to decide whether the structure is similar to that of

other forms, viz., glandular cells, alternating with supporting ones. The two ducts

unite into a broad praecloacal organ (Fig. 22, po). Each cloacal duct bears, at

the point where it bends proximally, a spacious pouch, placed on a short stalk,

which I believe to be a receptaculum seminis ; in both of them numerous

spermatozoids occur.

Now it remains to be decided to what form this new species, for which I propose
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the name Proneomenia discoveryi* is rchited. In tlic first place \vc must mention the

different forms, which are now considered as belonging to the genus Proneomenia. The

thick cuticle with the needle-shaped spicules, the polystichous radula, the two tube-

shaped salivary glands, and tlie alisence of gills point towards a relation to that genus.

The genus Proneomenia includes at present no less than fourteen species, viz., sluiteri

Hubr., acuminata Wir., vagans Kow. a. Mar., desiderata Kow. a. Mar.
,
gorgonophila Kow.

a. j\Iar., iveberi Nierstr., longa Nierstr., tiadensis Thicle, valdiviae Thiele, australis

Thiele, amhoinensis Thiele, gerlachei Pels., haimiensis Heath, and neajyolitana Thiele.

As already mentioned by me (8), the expression " polystichous" radula has to be taken

in a wide sense, as very different types belong to it, which must be kept sharply

separated. The salivary glands likewise show remarkable differences.

All the above-named forms have a thick cuticle beset with numerous needle-

shaped spicules. This characteristic, however, is not typical of Proneomenia, but also

holds good for other genera, e.g., Rhopalomenia. The length-index varies considerably,

from 6 [P. desiderata) to 50 {P. longa).

Epithelial papillae are of general occurrence ; however, they are said to be

wanting in Proneomenia sluiteri, though represented and described by Heuscher for

P. langi. On studying Hubrecht's sections of sluiteri more closely, I came to

the conclusion that epidermal papillae really are present in this form. lu the

outer part of the cuticle many of these papillae are found, just as Heuscher observed

them in langi (3, p. 3). Owing to this fact another point of difference bet\veen the

two forms disappears, and we have the more reason to share Thiele's opinion, and to

consider both forms as belonging to one species (17, pp. 261).

All the forms of Proneomenia have one or more dorso-terminal sense-org-ans.

The structure of the coelomoducts (cloacal ducts) and their appendages varies

considerably. The latter always occur at the point where the proximal directed part

of the coelomoducts bends to take a distal direction. Proneomenia sluiteri shows

glandular, ramified tubes ; langi, winding coeca ; weheri, longa, acuminata and gerlachei,

one vesicular appendage ; t/mlensis, twenty, often lobate vesicles ; valdiviae, a tube
;

australis, thirteen stalked vesicles.

The abdominal and cloacal spicules (abdominale Hakenbiindel und Kloakenspicula,

Thiele (13, p. 291) ) show also important points of difference : sluiteri, langi,

desiderata, gorgonophila, weheri and longa have the so-called abdominal spicules in

great numbers. Tliiele found their homologon in vagans and australis (13, p. 261
;

17, p. 256). In hmga they even are numerous, though of smaller size. In

discoveryi two complicated copulation-spicules likewise are present, which show afiiuity

to those of vagans and to the penis-spicules of Neomenia.

Eegardiug the cloaca, we must observe that gills are always wanting, the gills of

the Solenogastres being merely folds of the cloacal epithelium. It is a very remarkable

fact that they are absent from all species of Proneomenia.

* Sit vcnia verba ; wc liave a precedent in ChaUengcri.—En.
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As a consequence. of these facts, to which might be added many others concerning

the structure of the digestive tract, nervous system, etc., we must acknowledge that

there exist great differences between the various species of Proneomenia, and

consequently it would be rational not to class them in one genus. The difference

between iceberi and australis, for instance, is greater than that between weheri and

Rhopalomenia indica or Dinomenia. The same holds good for Ehojxdomenia itself

Tliis genus was created by Simroth on account of the presence of club-shaped

epidermal papillae (12, p. 229). It is with good reason that Thiele observes, that

the absence of a radula is more typical of Ekopalomenia than the presence of the said

papillae (13, p. 272). In this sense the genus RhojMlomenhi was enlarged by me,

some years ago, to contain new species (6, p. 22).

•As to the geographical distribution, nothing confirmative is given. Arctic

arc sluiter'i and thulensis ; both forms are most certainly not closely related

(14, p. 115).

Antarctic forms : gerlachei and discoveryi. Between the.se two forms there exist

great differences (dimensions, radula, dorsal spicules, buccal gland of gerlachei,

structure of the proximal portion of the digestive tract). In dimensions, gerlaclwi

resembles duiteri ; for the rest, according to Pelseneer (10, p. 34), these two forms

do not correspond in many respects.

Mediterranean forms: neapolitana, gorgonophila, desiderata, vagans. No doubt

neapolitana is a distinct form (Amphimenia of Thiele, 13, p. 244). Vagans,

desiderata and gorgonophila agree in the structure of the pharynx and salivary glands

(5, pp. 59, 76) ; the index, however, varies from 6 to 25. Yet I am inclined to

consider these forms related to each other. Vagans difters importantly from sluiteri,

gerlachei and discoveryi, by the structure of the radula ; on the other hand, a relation

with tlmlensis is very well possible (radula, salivary glands, abdominal spicules),

though in the latter form cloacal spicules are wanting.

Indo-pacific forms : weheri, longa, amboinensis, australis, valdiviae and hawaiensis.

Of these forms haivaiensis is insufficiently known ; only the nervous system has been

accurately studied by Heath (1). Weheri and longa, no doubt, are related;

amhoinensis, however, must be considered an isolated form, on account of the structure

of the radula and the coelomoducts. Australis has a biserial radula, valdiviae a

multiserial one (9, pp. 681, 672).

Atlantic forms : acuminata shows a multiserial radula and two salivary glands,

wliich open out separately. Abdominal and cloacal spicules are wanting.

Recapitulating these facts, we come to the following conclusion. The known

species of Proneomenia present great differences ; all of them, however, have a radula,

a thick cuticle with many layers of pointed, hollow spicules, numerous epidermal

sense-organs, and one or more dorso-terminal sense-organs ;
gills are wanting. If no

other characteristics were considered, we might keep the genus Proneomenia. In my
opinion, however, we have good reason to divide tlie genus into a number of smaller

vor,. IV. t!
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ones, cousiderino- in the first place the exact structure of th« radula and salivary-

glands. I i^ropose the following division :

—

FAMILY PRONEOMENIIDAE.

Index—at least— G. Cuticle thick, with many layers of spicules, by far the greater part of which is

pointed and hollow. Epidermal papillae present. One or more dorso-tcrminal sense-organs. Radula and

salivary glands present. Gills are wanting.

A. Radula multiserial. Salivary glands tuljc- or bag-shaped.

Proneomeiiia llubrecht.

a. Radula with basal membrane. Salivary glands tube-shaped, uniting before opening

out into the digestive tract. Receptacula semiuis strongly folded, glandular. The

spicules remain connected with the epidermis l)y multinuclear stems. Abdominal

spicules present. Index U-ll. "

Proneomenia sliiiteri llul)r. (4.)

(= lanffi Ueuscher),

Barent's Sea, Spitzbergen.

70-160 fathoms.

b. Riidula witli l)asal membrane. Salivary glands tube-shaped, (ipening out separately.

Receptacula seminis vesicular or tube-shaped.

a. With abdominal 'and cloacal spicules. Receptacula seminis vesicular.

One dorso-terminal sense-organ. Index 22-50.

Proneomenia weheri Nierstr. (6, p. 2.)

East-Indian Archipelago, 22-1633 M.

Proneomenia longa Nierstr. (6, p. 7.)

Saleyer, East Indian Archipelago, 11.58 M.

p. Witliout abdominal, with cloacal spicules. Receptacula seminis vesicular.

Two dorso-terminal sense-organs. Index 10.

Proneomenia discoveriji Nierstr.

77° f)0' 30" S., 16.5° 40' 5" E. 100 fathoms.

y. Without abdominal or cloacal spicules. One dorso-terminal sense-organ.

Receptacula seminis vesicular or tube-shaped. Index 9-18*5.

Proneomenia valdmae Thiele (16.)

3° 7' S., 40° 45' 8" E. 74.s M.

Proneomenia acuminata Wiren (18, p. 68.)

"West India. 300 fathoms.

Proneomenia haimiemis Heath (1.)

(? insufficiently known.)

Hawaian Islands.

Proneomenia t/erlachei Vols. (10, p. Hi.)

70° S., 80° 48' W. 500 M.
c. Radula without basal meml)rane. Salivary glands tube- or bag-shaped, opening out

separately. Receptacula seminis vesicular.

a. AVith abdominal and cloacal spicules. Salivary glands tube-shaped.

1-3 dorso-terminal sense-organs. Index 6.

Proneomenia vai/ans Kow. a. Mar. (5, p. 2'.).)

Mediterranean.

ji. Witli abduminal, without cloacal spicules. Salivary glands liag-shaped.

Receptacula seminis numerous, often lobate. One dorso-tcrminal sense-

organ. Index 1 1.

Proneomenia /hulensis Thiele (14.)
80° .s'N., 16" 55' E. 4,so M.
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y. With rthilominal, witbont cloacal spicules. Salivary glands tubc-sbaped.

Index C-io.

Proneonienia gorgonophila Kow. a. Mar. (5, p. 75.)

Mediterranean.

Proneomenia desiderata Kow. a. Mar. (5, p. 59.)

Mediterranean.

B. Radula biserial. Salivary glands tube-shaped and opening out separately. With

abdominal .spicules. Receptacula seininis numerous. One dorso-tcrminal sense-organ.

Index 18.

Epimenia Nierstrasz.

. Epimenia austraUs (Thiele) (17, p. 255.)

N.W. coast of Australia. GO fathoms.

C. Radula bi-pectinid. Salivary glands consisting of more or less developed accumu-

lations of glandular cells, opening out through salivary ducts, whicli remain separated.

.Abdominal spicules present. Receptacula seminis numerous. The coelomoducts remain

.separated. Index 24.

Anamenia Nierstrasz.

Anamenia amhoinensis (Thiele) (15.)

Ambon.
D. Radula bi-pectinid (?). SaUvary glands lobed, consisting of accumulations of

glandular cells, and opening out through salivary ducts, which remain separated.

Without abdominal and cloacal spicules. Index 20.

Ampliimcnia Thiele.

Amphimenia neapnlifana Thiele (13, p. 244.)

Naples.

The same holds good for Bhopalomenia. Up to now, of this genus five species

are known, viz., aglaopheniae Kow. a. Mar. ; eisigi Thiele ; indica Nierstr. ; dehilis

Nierstr. ; and sca)idens Heath. All these forms resemble the Proneomeniidae ; they

differ, however, in the absence of a radula. Traces of the latter are found in

the radula-sac. The structure of the salivary glands presents important points of

difference. R. aglaopheniae has two pairs of salivary glands, one pair vesicular and

the other lobate, just as they occur in Amp>himenia. Undoubtedly, R. eisigi is related

to aglaopheniae. R. indica shows numerous receptacula seminis ; cloacal spicules,

however, fail. True abdominal spicules are absent, though around the cloacal opening

.spicules occur of special form. Moreover, there only occur two tube-shaped salivary

glands"; relation with Proneomenia thtdensis and Epimenia au.^tralis should, therefore,

not 1)0 excluded. Rhopalomenia dehilis, thoroughly known to us, prol)alily is closely

related' to Rhopalomenia indica. (_)ur knowledge of the structure of the internal

organs of Rhopalomenia scandens, with the exception of the nervous system, is

insufficient. It appears to me that these forms are connected with different genera

of the Proneomeniidae, and, therefore, the genus Rhopalomenia may be a hetero-

geneous one. A division into smaller genera is for the present not to be recom-

mended'; in still stronger degree the same holds good for Chaetoderma (7, p. 368).

c 2
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Fig. 5.—A. Dorso-termimil sense-organ at the stu-face of the cuticle.

B. id. in the cuticle.

C. id. as evagination of the epidermis. ( X 124.) cut. cuticle ; dto. dorso-terminal

sense-organ ; ep. epidermis ; m. circular muscular layer ; ped. pedicle.

Figs. 6-11.—Transverse sections through the anterior extremity, (x 53.)

ag. anterior mucous gland.

he. buccal commissure.

lig. buccal nerve.

c. proximal caecum of the intestine.

cc. cartilaginous cells.

eg. cerebral ganglion.

en. cone with radula-teeth. {See text.)

/. ciliated cavity.

i. intestine.

gv. latero-ventral ganglion.

gd. latero-dorsal ganglion.

In. lateral nerve.

m. muscle.

oes. oesophagus.

pih. pharynx.

rs. radula sac.

sg. salivary gland.

vg. ventral gland.

vn. ventral nerve.

vs. ventral sac of the radula.

Figs. 12-14.—Schematic transverse sections through radula, ventral sac of the radula, and

pharyngeal wall.

Fig. 15.—Salivary ghiiids {ng.), opening into the ventral sac of the radula. (x 124.)

Fig. 16.—Radula-teeth, basal membrane and pharyngeal wall, (x 330.)

Fig. 17.—Radula-teeth. (x 780.)

Fig. 18.—Distal portion of the ventral sac of the radula. ( x 330.) {See te.xt.)

Figs. 19-23.—Transverse sections through the distal extremity, (x 29.)

a. atrium.

el>. ciliated bands. {See text.)

cd. cloacal duct.

cl. cloaca.

cs. cloacal-spicule.

gps. ganglion posterius superius with commissure.

i. intestine.

In. lateral nerve.

n. distal nerves.

p. pericardium.

;w. praecloacal organ.

r. rectum.

V. ventricle.

I'll, ventral nerve.

Fig. 24.—Transverse section through a cloacal-spicule. (x 330.)

Fig. 25.—Genital products in the pericardium. {See text.) ( x 480.)

Fig. 26.—Blood- corpuscles. (&e text.) (x 780.)
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INSECTA APTEEA.
By George H. Carpenter, B.Sc. (Lond.), M.R.I.A.,

Professor of Zoology in the Royal College of Scieiuie, Dublin.

(1 Plate.)

The explorations of the National Antarctic Expedition have established the presence

of a wingless insect of exceptional interest, far south in the C(jntiuent of Victoria

Land. From Granite Harbour, 77° S. lat. and 162° E. long., on the south-trending

continental coast-line, almost opposite Ross Island, on which stand Mounts Erebus

and Terror, and about 100 miles N.W. of the Winter Quarters of the ' Discovery,' a

jar-full of moss believed to contain Collembola was seC-ured. Examination of this

material has resulted in the detection of half-a-dozen very imperfect specimens of a small

dark-blue springtail. Unfortunately, these insects are in a poor state of preservation
;

either the spirit in which the moss was placed was too strong, or the insects had died

and shrivelled l)efore the moss was collected. The result, however, is that no really

good example of the species can be obtained, and the following descriptions with the

accompanying figures liave been made from various fragments. Under these

circumstances the descriptions are necessarily imperfect. It is hoped that the account

will not require correction by the discovery of further and more satisfactory specimens

by some future expedition, but it will assuredly need supplementing. The remoteness

of the locality, and the difficulty with which the insects must have been obtained,

render it a duty to make the best possilile use even of such unpromising material.

At first I spent many hours pulling the leaves of the moss plants asunder with

the help of a dissecting microscope, and this labour was rewarded l)y the discovery of

one or two shrivelled specimens, almost useless for study. Afterwards it was found

that the bases of the shoots afforded a better hunting-ground, and several more days'

work resulted in the unearthing of a few specimens in a less shrivelled state. From

these, when cleared in potash and mounted in glycerine jelly, it was possible to make

out various details of structure, and the systematic position of the insect has been

gradually traced. All the specimens seen are referable to the same species.

Unfortunately, the general shape of the body can only be surmised, and the

.segmentation of thorax and abdomen cannot be clearly distinguished in any specimen.

On the other hand, the delicate sense-organs on the feelers and head, and some details

of the jaws, can be plainly seen in one or two examples. A large (juantity of the

moss still I'cniains une.xamiiicd, so that further light may yet be tlirown on the species
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l)y the collection already in hand; but I think it unlikely that any specimens more

satisfiictorv than those here described and floured will be found in it.

This is the second species of CoUembola known from the Antarctic Continent

of South Victoria Land. The first, described five years ago (Carpenter, 1902) was

brought home by the 'Southern Cross' Expedition from Geikie Land, on the .shores of

Robertson Bay near Cape Adare, some 380 miles north of Granite Harbour. That

species was an Isotoma, a member of the family Entomobryidae. The present insect

belongs to the family Poduridae, so that the two largest families of CoUembola are both

represented on the Antarctic Continent. A summary of the distribution of the known

species of Antarctic and sub-Antarctic CoUembola will Ije found in Wahlgrcn's recent

paper (1906) on the insects of this order collected by the Swedish Expedition. To the

species that he enumerates have now to be added the insect here described and the two

new .species brought from the South Orkney Islands by the ' Scotia ' Expedition

(Carpenter, 190G). The last-named paper contains arguments, from the distribution of

Antan^tic springtails, in favour of a former wide extension of the Antarctic Continent.

The present species, having no near allies, does not throw any additional light on such

geographical problems.

COLLEMBOLA.
Family Poduridae.

GoMPHiocEPHALUS, gen. nov.*

Cuticle very finely granulate. Abdomen with two anal spines. Spring and

catch vestigial. Empodium of foot without appendix (" inferior claw "). Feeler

four-segmented; sensory setae on the third segment; a sub-ajjical, depressed sense-

organ, and a protrusible apical sense-organ on the fourth. On each side of head a

simple post-antennal organ surrounded by a single ovate or cordiform rim ; and a stout

sensory tooth-like spine behind the pcjst-autennal organ. Mandible with molar

surface close to base. Maxillula with apical teeth and a feeble but distinct molar

area.

This genus will probal)ly require a new sub-family (Gomphiocephalinae) to express

its peculiar affinities. On the whole it comes nearest to the Hypogastrurinae in the

recent classification of Borner (190G). But the dentiform sense-organ on the head, the

shortened mandibles, and the niandibuliform maxillulae appear to be absolutely

distinctive characters ; while the feeble granulation of the cuticle, and especially the

simple post-anteimal organ, show an approach to the Anurophorini, a tribe of the

Isotominae which belong to the Entomobryidae. Indeed the genus Gomphiocephalus

* From y<>iJL(j)liif, a back-tooth, and K€cpu\i]. I have to thank the Editor, Trof. F. J. Boll, for kindly proposing
this name to replace my sugfjestioii Oih>uto<-rj>lnihis, which is pre-occupicd. The allusion is to the peculiar

dentiform sense-organ on the head (lig. 1,/j.
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sccm.s a Podurid, with affinities to the Entomobryidae, just as the ^nurophoriuae

—which include that remarkal)lc Antarctic genus Cri/pfjipi/fius (Willem, 1902)—are

Entumobryids, with affinities to the Poduridae. The presence of such an(!ieut

connecting links on the Antarctic Coutineut and islands might reasonably have Ijeeu

expected.

I have pleasure in naming the type-species of (JiinipluiKU'plKdus after Mr.

T. V. Hodgson, of the ' Discovery.'

GOMPHIOCEPHALUS HODG.SONI.

Length, I nun. ('ok)ur dark l)lue-violet. Feelers rather shorter than head;

proportional length of segments 8 : 11 : 12 : 15. Foot witli three long, slender

tenant hairs ; claw simple without teeth ; empodium vestigial. Anal spines nearly

as long as foot-claw, on short contiguous papillae.

Habitat. In moss [Bryum algens, Cardot *), Granite Harbour, South Victoria LaniL

(Types in British jMuseum.)

The whole insect is of a very deep blue-violet colour. The cuticle is finely

rugose, and liears numerous bristles, many of which, especially on the terminal

abdominal segments, are elongate, but none are feathered. The general aspect of the

species and the form of the foot are suggestive of a Xenylla.

Feelers. The feelers (figs. 1, 2) have characteristic sense-organs both on the

third and fourth segments. On the dorsal- aspect of the extremity of the tliird

segment is a group of four short, sharp spines arising from large circular depressions in

the cuticle, and surrounded by a sinuous ridge (fig. 1, <l). The two outer spines of

this organ are stronger than the two central. At the tip of the fourth segment is a

long tapering sensory bristle (fig. 1, h), and near it is a sul)-apical sense-organ (fig. 1, a)

consisting of an oval depression within which is placed a slender bristle. Close to this

are two small rounded papillae with a bristle at the tip of each. At the apex of the

fourth segment and directed ventralwards, a bladder-like protrusible organ (fig. 2, c)

can be seen in two specimens.

Cephalic sense-organs. The most careful search has failed to discover any

trace of ocelli, and 1 believe that they are absent. In every specimen, however, the

post-antennal organ (fig. 1, e) is prominent—a simple chitinous ridge of oval or heart-

shaped form, varying in the details of its outline in difi'erent specimens (c' f"). Behind

this is a structure, which appears to be a sense-organ, hitherto undescribed, as I believe,

in any springtail. It is a stout curved tooth-like outgrowth (fig. 1, /'), probably

performing a tactile function in connection with the shelters beneath which these

insects live.

Jaws. The front region of the head is distinctly produced towards the mouth,

producing the '' prognathous " aspect which characterises this group of Collembola.

* bee these Hcports, vol. iii. ; Musci, p. 5.

vnr. IV. 1^
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The lahrum {fig. 8) is uarrow ami loumlftl in front, and Ix'ur.s a proximal row of four

ami a distal row of three long bristles.

The jaws are in many respects liighly remarkable. The mandibles (figs, o, 4) have

four strong teeth at the apex, and a very well-developed molar area, the teeth at its

distal region being especially strong. At the pro.ximal end of the molar area are two

prominent recurved hooks directed dorsalwards. On the outer edge of the mandible is

a strong " shoulder," and just proximal to this a rounded " boss." 'I'he large basal

extension of the mandible so characteristic of the Collembola generally is entirely

wanting in the present genus. At first I could not believe this to be so, supposing

that the basal region had somehow got destroyed in the .specimens that I was

examining. But on finding the mandibles in all the specimens in exactly the same

condition, I can only conclude that this insect shows a modification of the jaws uui(|ue

in the Collembola. As the muscles arc usually attached to this missing basal part of

the mandible, fresh specimens of the present genus would be especially welcome

subjects for anatomical research.

The maxillulae. (fig. 5) are also very remarkable on account of their likeness to the

maudiljles. I have not succeeded in isolating these appendages, but one of the heads is

so transparent that their shape can l)e easily seen. At its apex the maxillula has three

delicate pointed teeth, while the inner edge of the base carries, not, as is usual, one row

of spines, but four rows of short denticles, forming a molar area analogous to that of

the mandible. I have not succeeded in seeing the tongue (hypopharynx) so that I

cannot state whether the relation of the maxillulae to that structure is of the usual

nature or not. In this genus they are more unmistakably a pair of jaws than in any

Collembolan that I have examined.

Each maxilla (fig. 6) has a " head " of the usual Collembolan form with a two-

toothed galea {g) and three internal lamellae (/) ; on account of their delicate texture

these latter structures are somewhat shrivelled, and the shape given to them in the

figure may be inaccurate. The base of the maxilla (fig. 6, st) can only be traced a

short distance into the head capsule, but I cannot satisfy myself that the cardo,

with its usual associated sclerites, is absent. There is a blunt palp (fig. G, p) carrying

three or four bristles at its tip.

The second maxillae combine, as is usual iu the Colleml)ola, to form a transverse

lahiiun (fig. 7) with alternating narrower and broader lobes, carrying long bristles.

Legs. The legs (fig. 9) are of the usual Collembolan form. The tibio-tarsus

carries a simple pointed claw without trace of tunica, and a small rounded empodium

without appendix. There are tliree elongate tenent hairs, without terminal club,

.springing from large circular depressions of the cuticle.

Ventral Tube. The ventral tube (fig. lO) on the first alulomiiial segment is

abrupt on its front and rounded on its hinder face, beset with numerous hristles like

those of the cuticle generally. It appears to be in the undeveloped state characteristic

of the section to which this genus liclon"-s.
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Spring and Catch. Most of the specimeus examined show no trace of these

structures, but in two the appearance drawn in fig. 1 1 can be pLainly seen. The spring

(fig. 11, s) is clearly in a vestigial condition, its manul^rium being merged in the ventral

region of the fourth abdominal segment, while the combined dens and mucrcj terminate

in a blunt, rounded kuol).

The catch (retinaculum) is represented by a pair of small rugose prominences

(fig. 11 r) on the third abdominal segment.

Anal Spines. The anal spines are nearly as long as the foot-claw, slightly and

evenly curved (figs. 11, 12). They are situated on short, contiguous papillae. In all

the specimeus examined the spines are slightly asymmetrical (fig. 12), but this is

probably due to the position of one having been slightly shifted.
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EXPLANATION OF PLATE.

Gompliiorepludus Iiodgsoiii.

Fin. 1.— Left feeler with part of head, dorsal aspect; a, sub-apical, depressed sense-orgau ; b, sensory

bristle ; d, sensory spines on third antennal segment ; e, post-antennal organ
; /, dentiform

cephalic sense-organ ; e', e", variations in form of post-antennal organ from other specimeus.

Fic. 2.— Eight feeler, lateral aspect of extremity ; ii and d as in fig. 1 ; c, apical, protrusiblc sense-organ.

FifJ. 3.—Left mandible, seen from inner aspect.

Fig. 4.—Left mandible, dorsal aspect.

Fig. f).—Right maxillula, showing teeth and nmlar area.

Fig. G.—Left maxilla ; .s-, stipes ; g, galea ; /, lamellae
; />, palp.

Fig. 7.—Second pair of maxillae forming labium.

Fig. 8.—Labrnm.

Fig. 9.—Right hind leg, showing claw, vestigial empodium, and teuent hairs on foot.

Fig. 10.—Ventral tube on first abdominal segment, seen from right side.

Fig. 11.—Part of hind abdominal segments, showing anal spines, and vestigial spring (.s) and catch (r) :

lateral view.

Fig. 12.—Tip of abdomen, with papillaj and anal spines ;
postero-ventral view.

All fiu'ures are magnilied GOG diameters.
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VII.-SCHIZOPODA.
By W. M. Tattersall, M.Sc.

(8 Plates.)

The collection of ' Discovery ' Schizopoda is a large one from the point of view of the

number of specimens it contains, considerably over ten thousand, including larvae,

having been collected. By far the majority of these specimens, nearly ten thousand,

however, belong to one species, and the total numl)er of species reaches thirteen. The

collection is in a generally excellent state of preservation, though many specimens have

undoubtedly suffered from being frozen after coming out of the water and from the

subsec[uent thawing before preservation.

In the preliminary notice of this collection (Holt and Tattersall, 1906 (l)*) ten

.species were noted, of which five were absolutely new, two were only known under

manuscript names given to them 'by Dr. Hansen from the collections of the ' Belgica

'

Antarctic Expedition, while the remaining three were already descril)ed forms.

Since the publication of that notice further material has come to hand, collected

on the homeward journey of the 'Discovery.' It contained two species of Euphausia

not included in the earlier material, one, an immature form which was too young to

be specifically identified ; the second, a species very close to E. lucens, Hansen

( = E. -Y'lendem, G. 0. Sars), l)ut which Dr. Hansen has kindly informed me is distinct,

and will l)e described by him in a forthcoming paper. A re-examination of the two

.specimens which in the preliminary note were referred to Mi/sis maviina,

Hansen (MS.), has shown that they represent in reality two very closely allied

species, the second of which will also be described by Dr. Hansen in a future work.

Previous to the recent activity in South Polar exploration only three expeditions

to the Antarctic had brought back zoological material from which Schizopoda were

recorded. Dana (1852) in his great work on Crustacea records two species from

Antarctic waters {i.e., south of lat. 60° S.) viz., Euphausia superha and Eucopia australis.

H.M.S. 'Challenger' in 1874 collected, in the same region, Euphausia superha,

E. mun-ayi, E. antarctica, Thysanoessa macrura and a species of Pscudomma,

doubtfully referred to P. sarsi by Prof. Sars, who described the Schizopoda of that

expedition. Tlie second and third species in this list are, however, only synonymous

with the first, so that the real total of ' Challenger ' Antarctic species is three.

* These dates refer to the list of Jfemoirs on p. ;!8.
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.Mr. Jlodgsoii (1902) dcsciilicd two Hpccies as new, J'Jap/um.'^ia i/l<tci(i/!'^ ami E. (in^fnili.^,

collected liy the 'Southern Cross' South I'ular Expedition. Both species are

synonymous with E. superbn, l)ana, so that previous to \[)0'.\ (udy four Antarctic

species of Schizopoda were known, viz., Encdpln auMralix, Dana, Euphansia supcrha,

Dana. Thi/.samiessa macruni, (i. U. Sars, and IKseudoinma f<arsi, Will.-Suhm.

Of the recent expeditions to the South Pole, wliidi nunil)er seven, the results of

the Schizopoda of the French Antarctic Expedition have been published in full, and of

the 'Valdiviu' Expedition in part only. M. Coutiere (1906) notes from the French

Antarctic collections, EiipJiausia superha, Dana, E. dmiUs, G. O. Sars, Thysanoessa

macrura, G. 0. Sars, and Antarctovv/sis nvtxiina (Hansen, MS.), a species also recorded

in the preliminary note on the present collection.

Preliminary descriptions have been published of two Antarctic Mymlve collected

by the ' Valdivia ' (Illig, 1900), Dactylerythropn (ivciuita and Echinomysis chuni. The

first of these is synonymous with a species DactylamUyops /todgscmi, described below.

'Phis completes the bibliography as regards purely Antarctic Schizopoda, though a

number of sub-Antarctic species are known.

Ten of the thirteen species collected by the ' Discovery ' were taken in Antarctic

waters, and when, as we have seen above, the total previously recorded species number

seven, it will be recognised that the present collection has added considerably to our

knowledge of South Polar species of this group.

Tlie most abundant species in the collection is a small Eitphausia, E. cryntal-

lorophias, H. and T., which evidently has its head-quarters under the ice, since all the

specimens were collected from ice-holes at Winter Quarters, and none Avere met with in

the open sea. On the other hand, the dominant species of the collections from open

Antarctic waters are Euphausia superha, Dana, and Tliymnoi'ssa macrura, G. 0. Sars.

The abundant material of the first-named species has afforded opportunity for

some observations on the sexual characters and life history of the species, with the

result that four other species, hitherto regarded as distinct from E. superba, must now

be allocated to its synonymy, having been founded either on characters which are

sexual and not specific, or else from immature specimens.

The scarcity of fully grown males of E. sujjerba seems worthy of note. This fact

seems to be established by the results of the various collections of which we have

knowledge, since, so far as I am aware, the only one recorded is Sars' ' Challenger

'

specimen. M. Coutiere (1900), it is true, notes that male specimens were more

numerous than females in the collection he examined, but it is equally clear that none

were fully grown, since the largest measured only 45 mm., and was in the stage pre-

vious to the last moult into completely grown specimens. There are no fully-grown

males in the ' Discovery ' collections, but to judge from the development of the copulatory

apparatus on the first pleopods, many of them must be sexually mature at any rate.

Thysanoessa macrura, G. O. Sars, too, seems never to have been previously met

with in full-grown cnnditinn. ami but verv few of t lie ' Discovery ' specimens can be
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said to have reached that state. Still, they afford material for a re-description and

figures of the species in the adult state, with some notes on the growth changes.

The Mysidacea consist of eleven specimens, referaljle to six species. The most

interesting of these species is Hansenomysis antarctica, au Antarctic representative of

a genus hitherto known from hut three specimens from Arctic and boreal waters.

The chief interest of the collection lies in the evidence which it may afford as to

the similarity or dissimilarity of the fauna at the two poles. There are no species

common to the fauna of l)oth polar regions in the collection ; l)ut, on the other hand,

all the genera save one, Antarctomysis, are represented in northern waters by species

which are cjuite distinct from their southern allies.

Exploration of the bottom fauna of the deep waters of the globe, especially in

tropical and sub-tropical regions, is as yet only in its infancy, and it is therefore

extremely proba1)le that what are now known to be bipolar genera and species will in

future be found to be cosmopolitan in their distribution. The Schizopoda were long

thought to have in Lopliognster typicus a stock instance of a bipolar form, but the

gaps in its distribution have been almost completely filled up as a result of recent deep-

sea work, and, with the exception of the tropical Atlantic, its range is known to be

complete from Norway to the Cape.

Two bipolar species of INIysidse are known, however

—

Boreomysis myphops, G. 0.

Sars, from Arctic waters, and Lat. 50° S., near the Crozet Islands, and Ambiyops

crozefti, from the seas of Greenland and Ian Mayen in the north and the Crozet Islands

in tlie south. They are not known from the intermediate waters.

Of the genera of Antarctic Schizopoda, Euphaiisia, Thysanoessa, and Eucupia. are

world-wide in range, but the northern and southern species are quite distinct, even the

hitherto supposedly cosmopolitan Eacopia australis, Hansen having shown to contain

at least two species, probably three.

Pi^eudomma, Hansenomysis, Dactylamhlyops, and Mysidetes are, as at present

known, bipolar genera, but Pseudoniiwi, at least, ranges far from both poles, and

further exploration will probably extend the known range of the other genera also.

The most interesting case is presented by the genus Antarctomysis. It is closely

related in structure to the northern species Michtheiniysis mixta (Lilljeljorg), a .species

inhabiting chiefly the colder waters of the northern hemisphere. The two genera are

separated only in the characters of the male pleopods, which are more primitive in the

Antarctic form, and neither genus is likely to be found to have a distribution which

extends very far from the poles they frequent.

In the preparation of this report 1 have received much valuable help from many

sources. The authorities of the British Museum kindly allowed me to examine and

dissect two specimens from the ' Challenger ' collections in their charge. To Dr.

Caiman, of the British Museum, I have been much indebted for information on many

points connected with the 'Challenger' material, and he lias, also, at my rc(|nest,

funiishcd me with drawings of various species. Mr. E. \V. L. llolr kimlN' examined



4 \y. M. TAT'l'KlJSALL.

the British Museum material, and provided me with valuable notes as a result, which

I have freely used in this report. The Rev. T. R. R. Stcbbing, F.R.S., placed two of

the type specimens of JCtijihuusui nillcnfiiii at mv disposal, with full permissicjii to

dissect them if found to be n(>cessary, wliilc i'luf D'Arcy W. Tlumipson, C.B.,

allowed me to cxamiiu' and retain for some time a small collection of Antarctic

Schizopoda from the collections of the Museum at University College, Dundee, i am

specially indebted to Dr. Hansen, of Copenhagen, for the most generous and valuable

assistance. Not only did he kindly confirm or modify my determinations of the

more sulitle species of Eupluiusia, l)ut he placed at my disposal his notes and drawings

of the male (-opulatory apparatus of the species of this genus, of which he has made

a special study. Without his help I should have failed to recognise that the two

specimens of Aitfitrctdinysix belonged to two distinct species, while I should have

recorded as E. luceii''< the new Antarctic species which Dr. Hansen will himself describe.

Vnv all this assistance I wi.sh to express my best thaidvs.

Order EUPHAUSIACEA.

Family EUPHAUSllD/E.

Sub-Famii.v Euphausin.b, Holt and Tatter.sall.

Genus Euphatjsia, Dana.

EUPHAUSIA SUPERBA.

(Plate I., Fig.s. t-12.)

Eitphaiisia superba, Diuiix, 18')2.

Eiiphamia superba, G. 0. Sars, lS8;i and 188.').

Eiiphausia murrcu/i, G. 0. Sars, 1883 and 1885.

I'hiphausia antarctica, G. 0. Sars, 1883 and 188u.

Ei/pliai'sifi f/larkills, Hodgson, 1002.

Eiiphaumi australis, Hodgson, 1902.

Euphausia superba, Holt and Tattersall, I'.hk; (l).

Euphausia superba, Coutiere, lOOC.

Localities of captures :
—

Lat. 61° 46' S., long. 141° 12' E., 16. 11. 01, five specimens, 14-20 mm.

Off Scott Island, 26. 12. 01, two .specimens, 15-19 mm.

Lat. 66° 52' 9" S., long. 178° 8' 15" E., .3. 1. 02, eight specimens, 12-16 mm.

From stomach of Lohodon carcinophaf/a, :?. 1. 02, eleven specimens, 43-47 mm.

hat. 72° 5' S., long. 172° 2.",' E., 10. 1. 02, eleven .specimens, 15-47 mm.

Lat. 72° 10' S."]" S., long. 172" 26' 2" E., 11.1. 02, ninety specimens, 35-48 mm.

From River Koettlitz, 2. 1. 03, sixty-nine specimens, 13-27 mm.

Lat. 70° 29' 27" S., long. 168° 51' 46" M, 26. 2. 04, five specimcn.s, 45-47 nun.

>«"ouc were taken at Winter t^uarters from the holes dug in the ice.



SCHIZOPODA, 5

The synonymy given here, wlierel)y five supposed distinct species of Euphau.sia

ai'i' merged into E. superha, Dana, is the result of a careful examination of the

al)undant and valuable 'Discovery' material, aided l)y a comparison with the

' Challenger ' and ' Southern Cross ' types (for which I am greatly indebted to

]\lr. E. AV. L. Holt), and the small collection from the zoological museum of University

College, Dundee.

Reasons for these views were briefly stated in the preliminary notice of tliis

collection, and the opinions as to the synonymy of this species, as far as they concern

Enphausia antarctica and E. murraiji, have recently l)eeu confirmed and adopted by

Coutiere (1906) as a result of his examination of the collection of the French

Antarctic Expedition. A fuller justification for these opinions is given below, together

with some notes on the growth changes, and sexual differences.

«

Female.—This sex has been very well described under the names E. murrar/i l)y

O. 0. Sars (1885), and E. australis by Hodgson (1902).

The ' Discovery ' specimens present some slight diiferences from Sars' description,

but the examination of his type specimens proves them to be due to errors on Sars'

part. They may be noted under their separate heads as follows :

—

(1) Preanal spine—^ars. states that this spine is wanting in E. nmmvji, but the

type specimen shows it to be distinct, well-developed and simple, l»ut not visible from

the side from which Sars took his drawing. All the ' Discovery ' specimens show a

well-developed simple preanal spine.

(•2) Small blunt spine on the outer Jistnl corner of the first joint of tJui antennular

peduncle.—This spine is not shown in Sars' figures nor mentioned in his description.

It is, however, clearly visil)le in the type in lateral view, liut in dorsal view is quite

obscured Ity the numerous seta' arming the liasal joint of the peduncle, which are well

preserved and very opaque. The 'Discovery' material conforms to the type in

possessing this spine well-developed.

(3) Terminal .y>ine on the outer miinjin of the indrimal scalr.—Sars mentions this

spine in his description as very small, but does not figure it. It is, in fact, not visiltle

in his type from the dorsal aspect, owing to its being slightly ventrally deflexed, and

the specimen is so well preserved and rigid, that the pressure necessary to place it

dorsal surface uppermost for drawing is not sufticieut to straighten out the spine and

render it visible in dorsal view.

(4) Shape of the epimeral plate of the penultimatr s,yment of th>- plam.—Sars l)oth

describes and figures the penultimate epimeral plate as acute and triangular, but in the

type and the ' Discovery ' material, whereas these plates have substantially the same

shape as depicted by Sars, the apex in all is bluntly rounded instead of acutely pointed.

(5) Spinules on the dor.^al surface of the irlsou. Sars figures and describes three

pairs in E. murrayi, but, as a matter of fact, the number is subject to variation, an

additional pair anterior to tlic tliree shown by Sars being frequently noticed. In all

E
VOL. IV.
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other respects the ' Discovery ' material and the ' ( "hiiUenger ' types are in perfect

agreement, aud the facts uoted above estal)lish the identity of the females here

referred to E. superba, with the species described by Sars as E. murrayi It now remains

to show that the differences between E. murraj/l and E. fiuperba are only sexual.

}fale.—Under the name E. ftuperha Sars has described and figured this sex

adequately. The only point in which his description is deficient is the structure and

armature of the telson. He figures no dorsal spinulcs on the telson, and both describes

and figures the apex as slightly produced and obtusely pointed. Examination of Sars'

type shows that the apex of tlie telson is clearly broken, so that Sars' figure is in this

respect entirely imaginary. In the present material the apex- of the telson is much

produced and acutely pointed, and the number of dorsal spinules is usually three pairs,

but may be four or two, placed as iu Sars' figure of the telson of E. murrayi. One pair

of spinules still remains in Sars' type of E. superba, l»ut the others had probably l)ccn

broken off (or obsolete?).

The most conspicuous difference between E. superba and E. murrayi, as described

by Sars, is the presence iu the latter and absence in the former of a lateral denticle on

the carapace. But l)Oth Sars' E. murrayi were females, and his single specimen of

E. suprrba a male. In all the females in the present collection, the largest of which is

47 mm. in length, the spine on the lateral margin is large and prominent, aud even in a

female, .50 mm. in length, in the collection from University College, Dundee, the spine

is equally well-developed. I have figured the spine of the latter specimen on PI. I.,

Fif. 10. In male specimens, on the other hand, only those which are less than 42 mm.

in length have the spine well-developed {cf. PI. I., Fig. 12, taken from a male, 39 mm.

in length). In males above 42 mm. up to 47 mm. in length the lateral spine on the

carapace is nearly obsolete and persists only as a bluut protuberance (cf. PL I.,

Fig. 11, taken from a specimen 45 mm. long, and also Coutiere (1906), PI. II., Fig. 22,

taken from a male of the same size). The ' Discovery ' collection contains no male

specimens exceeding 47 mm. in length, but the ' Challenger ' type measures 48 mm.

It is well preserved and shows uo trace of the lateral spine at all. Obviously, then, the

absence of a spine is a sexual character confiued t<j absolutely full-grown males only.

The remaining differences between E. superba and E. murrayi given by Sars are

as follows :

—

{\) E. superba has the autenuules considerably more robust than in E. murrayi

and the lobe from the second joint almost obsolete. This difference is, I think, a

purely sexual one, affording a parallel instance to that seen iu the northern species,

Ni/cfiphanes couclii. PI. I., Figs. 1 and 2 are taken respectively from male and

female specimens of the same size, viz., 45 mm., and from the same bottle. They

indicate, clearly, the difference in relative stoutness in the two sexes, and that of the

male shows the lobe from the secxmd autenuular joint in an intermediate stage of

reduction between that of tlie female and that sliown by Sars in his figure of tlie niah>

/v. snj>erbii, 48 mm. in lengtli.
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(•2) In E. supcrbd the rostrum is shorter and blunter than in E. munrnji, and has

the margins less deeply concave. This, again, is clearly shown to be a sexual

difference in PI. I., Figs. 1 and 2. The rostrum of the male figured (Fig. 2) is shorter

than that of the female, but is still rather more acute than in Sars' figure of E. sKferha.

Reduction is probably not complete till a size of at least 48 mm. is attained.

A further difterence between the two sexes is brought out by the figures here

given, namely, the reduction in the male of the spine on the outer distal corner of the

l)asal joint of the anteunular peduncle. It is not visible in dorsal view, being hidden

by the slightly projecting anterior margin of the joint, but it still persists as a small

blunt protuberance. In the female, on the contrary, it is well-developed, distinctly

visible in dorsal view, and acutely pointed throughout life.

A fourth distinction shown in the figures, the absence in the female of the curved

setae on the dorsal surface of the basal joint of the antennules, is due to the accident

that in the female from which the figure was taken, these setae had become broken off.

They are, in reality, present, and equally developed in both sexes.

The above detailed description proves, I think, clearly, that E. superha and

E. murrayi are the adult male and female, respectively, of one species which must bear

the name E. superba Dana.

I also give (Plate I., Figs. 5-9), figures of the mouth organs and endopods of tlie

first two thoracic limbs, to show two characters in wliich E. superha differs from all

other Euphausia yet described. The first of these points is the narrow and elono-ate

form of the terminal joint of the mandibular palp, with its peculiar armature of four or

five terminal strong plumose setae. In all the other species of the genus (with the

exception of E. antarctica, Sars, and E. glacialis, Hodgson), the terminal joint of the

mandibular palp is much shorter and stouter. In the two exceptions just mentioned

the mandibular palp is figured by Sars and Hodgson respectively, almost exactly as

here given for E. siiperda. This fact first suggested to me that these two species were

only developmental stages of E. superba, a suggestion fully borne out l)y the evidence

derived from a study of the present collection. The second distinctive character of the

appendages is found in the great length of the seta3 arming the joints of the thoracic

limbs. They are very much longer than in any other species of the genus, and with

the character of the mandibular palp serve for recognition of E. superba at any stage

in its development.

Euphausia superba is the giant of the genus, and the only one of Dana's original

four species which is now retained by Hansen (1905 (2) ), the other three having been

cancelled l)y that author as unrecognisable.

Some Notes on the development of E. superha.

These notes were made chiefly with a view to confirming the suspicion, aroused

by the similarity in mouth organs, that Euphausia antarciica and E. glacialis were

merely developmental stages of E. superha. The changes which accompany growth to

E 2
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maturity concern cliieflN' tlie rostnim and tlic antennulcs, ainl tlicse notes refer to these

organs more particularly.

The smallest recognisable specimen of E. superha measured 12 "5 mm. in length.

The anterior end is represented in Plate I., Fig. 4. The rostrum is a bluntly rounded

triangular plate. The spine u\\ the outer distal corner of the basal joint of the

antennule is still lar\al in character, being much longer than in larger .specimens.

There is mi Irai-c ol' tlic lobe from the basal Joint of the antcnnidc, but the one from

the second joint, alrcad\- shows as a slight membranous projection of the anterior

margin. The antennal scale also shows larval characters in that the outer margin

is shorter than the inner. Finally, the telson has assumed adult form, but the dorsal

spinules immediately anterior to the sub-apical spines are still long and plumose. The

lateral spine of the carapace is present, but small. Between 12 '5 mm. and 15 mm.

the spine on the basal joint of the antennule gradually shortens up and assumes the

characters seen throughout adult life. The antennal scale also assumes adult form,

and the spinules immediately anterior to the SLi1>apical spines on the telson lose their

plumose character and .shorten to adult size. The rostrum, however, still remains

oljtusely rounded.

The next stage is that described by Sars as E. aiitarctica, and measures 17 mm.

The rostrum has now become a broad, acutely pointed triangular plate, while the lobe

from the basal joint of the antennules first becomes evident as a slight inflation of the

anterior margin. This is shown Ijy Sars in his 'Challenger' Report (Plate XV.,

Fig. 2). lie has, however, overlooked the lobe on the second joint of the antennules,

which is now considerably forward in development. The spine on the lateral edge of

the carapace is now quite conspicuous.

Sars describes E. aiitarctica as being without lateral denticles. Examination of

his type specimen, however, shows that, while the side from which he took his

figure is rather damaged and the spine not visible, on the other side the

spine is c|uite conspicuous and perfect. This removes the only serious difference

which existed between the young E. supcrba here noted and Sars' description of

E. aiitarctica.

The transition from E. a/ifarcdca at 17 mm. to E. glacialis, Hodgson, is simple

and obvious. I figui'e (Plate I., Fig. ;5) the anterior end of a typical glacialis stage

from a specimen 20 mm. in length. The only differences to l)e noted from the

aiitarctica. stage are the better development of the antennular lobes and the shortening

and liroadening of the rostrum, which is still, however, pointed at the apex. The stage

figured agrees well with Hodgs(m's figures and description of E. glacialis.

After a length (jf about 27 mm. the sides of the rostrum gradually become more

and more concave till at about JiO mm. the completely adult form is reached. Very

little change takes place in cither the form of the rostnim or the antennular lobes after

a length of 35 mm. has been attained, except, of course, in the changes accomjjanyiug

the hist two or three moults in tlie male, alreadv noted above. Examination of the
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inoulli orgaus at various stages coutinus the ideiitiHcation of the speeiniciis with E.

siiprrbn.

This brief resume of the development, 1 think, justifies the view that E.

antarctica and E. glacialis represent stages in the development of E. suptrba^ and must

therefore Ije regarded as synonymous with that species.

It should be mentioned tliat Hodgson's types of E. australis differ in no way from

E. superha (females), except in being considerably damaged.

EUPHAUSIA CRYSTALLOROPHIAS.

(Plate II., Figs. 1-10 ; Plate IV., Fig. 10.)

Eupluuisia cri/stallorophias, Holt and Tattersall, 100(i (1).

Localities of Captures :
—

Winter Quarters.

2f). 1. 02-8. :i. 02, 1 specimen, 2i mm.

,, ,, 216 specimens, larval.

No. 3 Hole, 52 specimens, larval to 25 mm.

No. 4 Hole, 4572 specimens, larval to 32 mm.

No. 6 Hole, 13 specimens, larval to 25 mm.

No. 8 Hole, 4642 specimens, larval to 32 mm.

No. 13 Hole, 50 specimens, larval.

No specimens were captured either on the outward or homeward journey.

Eonn, moderately robust.

CarajMice (Plate II., Figs. 1 and 2), with a prominent, rather long and acute

spine on its lateral margins, a little anterior to the middle, and just al)ove the

insertion of the second tlioracic limb ; antero-lateral angles terminating in an

acute spine ; anterior margins inflated above the eyestalks and produced into a long

acute rostrum extending to the visual part of the eye and about half-way along the

l)asal joint of the antennular peduncle ; there is a faint gastro-hepatic groove and

a distinct keel runs forward medio-dorsally from the latter into the rostrum.

Pli'dii. (Plate II., Fig. 1) without ridges or dorsal spines; none of the epimeral

plates much produced ; sixth segment al)out one and a half times as long as the

fiftli
;
preanal spine well developed and usually simple, but in large examples bifid.

Eyes (Plate II., Fig. 1) globose and rather large; greatest diameter of the

cornea exceeding half the length of the last pleon segment
;
pigment l)lack.

Antennular peduncle (Plate II., Fig. 2), with the basal joint as long as the second

and third joints combined and much wider ; no lolie or lappet ; a row of al>out

twelve long curved plumose setae set on a ridge on the distal part of its length
;

a short stout .spine on tlie outer distal corner, which is more or less concealed by

the numerous setie wliidi arm the outei' li;ilf nf the anterior margin and the distnl
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lialf of tlie cxtciior iiiuroin h (.fiiiiii'li ot rTmi)lmfr sotio ( )ii the inner ( listiil corner

liir^ 1 and wit 111 (Ul anterior marmusecond joiut slightly longer than tl

a little oblicjne.

Antennal peduncle about equal in length to the basal two joints of the anteunnlar

peduncle, the third joint only very slightly shorter than the second.

Antennal scale reaching the centre of the third joint of the anteuuular peduncle,

about three times as long as Iwoad, outer margin entire and terminating in a spine,

apex broadly rounded ; spine on the outer corner of the basal joint long and slender,

extending one-third of the way along the scale, plumose at least on the

proximal part.

The mouth parts (Plate II., Figs. 3, 4, 5) are figured for comparison with those

of other species. They do not appear to present any striking peculiarities.

First tlioracic limb (Plate II., Fig. (5), has the penultimate joint of the endopod

longer than either the preceding or ultimate joints ; the latter has the lower margin

armed with a row f)f short tine sctiu in addition to the longer ones at the apex.

Second thoracic limb (Plate II., Fig. 7), with the terminal joint armed with a row of

three (sometimes four) short, rather stout and curved spines on the inner face.

The remaininij thura,cic limbs have the penultimate joint in all cases longer than

the ultimate and slightly longer than the antepenultimate. The following tal)lc

gives the lengths of the joints of the first six thoracic limits in millimetres and the

total length of the limbs from a specimen 27 mm. long.

Lengths of the joints in mm.
Thoracic
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apex of the tcLsoii aud l)earing a few minute spinules on tlieir inner margins ; dorsal

denticles usually in two pairs, the first about half-way towards, the second at the

base of, the sub-apical spines.

Uropods reaching to the level of the insertion of the sub-apical spines, the outer

very slightly longer than the inner, with a prominent denticle at its outer extremity.

Length of the largest adult specimens of both sexes, 32 mm.

Euphausia crystalloropliias approaches most nearly among the species of the

genus to E. similis, G. 0. Sars, Ijut differs (l) in the different shape of the rostral

projection, (2) in the shape of the epimeral plates of the fourtli aud fifth segments

of the pleon, (3) in the absence of antennular lobes and lappets.

From E. spleiidens, G. 0. Sars [E. lucens, Hansen) the present species is dis-

tinguished by the greater length of the rostrum and by the absence of antennular

lobes and leaflets, the types of E. sphmdem, G. 0. Sars, Ijeing possessed of a small

l)ut distinct antennular lobe. E. crystallorophias is an enormously abundant species

under the ice, some ten thousand specimens having been taken. None, however,

wore met with in any other locality except Winter Quarters.

Larva) of E. crystallorophias.

The collection contains individuals in all stages of development from the

Metanauplius to the adult condition.

The Calyptopis larvae (Plate II., Fig. 8) first appear at the beginning of January

and continue in the tow-nettings till nearly the end of February. The hood of the

carapace is very obtusely pointed in front and has the margins quite smooth. There

is no posterior median spine on the carapace, while the telson has the apical margin

lightly emarginate. I can see the beginning of the lateral spine of the carapace at

this stage. The largest Calyptopis larva measures 3*9 mm.

The Furcilia stages (Plate II., Fig. 9) first appear during the last week of February

and are abundant all through jMarch. They cease after the first week in April.

The emargination of the apex of the telson is most marked during this stage and

serves readily to connect it with the early Calyj^topis Iarva3. The spine on the

lateral margin of the carapace is now well developed. The size of the Furcilia larvse

is from 4 5 mm. to 8 mm.

The Cyrtopia larvje (Plate II., Fig. 10) first occur about the last week in March,

and late post-larval stages are still to be had at the beginning of August. The size of

this stage is from 8 to 11 mm. The rostral projection is now an acutely pointed

triangular plate, l)ut the sides are still but little concave. The final shape of the

rostrum is not assumed till the animal is in all other respects like the adult.

At a size of 1 1 mm. the telson assumes its adult shape, but the pair of sj^ines

immediately anterioi' in the sul)-apical spines are still long and plumose. They

linallv become reduced to adult size when a leng;th of 13 mm. is reached. At this
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hitter size the species has all I lie adult characters, except perhaps the rostriiin, wlmli

has the margins hardly as concave as fully adult sj)ociiiu'ns. Examples of I o iiini.

in length are to ])e met with in January, and so were presumedly larv;e of the

preceding season, from which it would appear that the species takes at least one

year, and very prol)alilv longer, to reach the final adult size of ;32 mm.

EUPHA USIA TIUACAN T H A.

(Plate IV., Figs. 1-3.)

Eiiphausia iriacant/ta. Holt and Tattersall, IDoC (1).

Locdliti/ of ctipiure:—hat. 6G° 52' 00" ^., long. 178" 08' 15" E., 20:50 fathoms;

one specimen, immature male, 23 mm.

Carapace (Plate IV., Fig. l), with a single lateral denticle posterior to the centre

of the lower margin of the carapace ; antero-lateral margins somewhat inflated over

the eyestalks, and then produced into a long and very acute rostrum, which extends

beyond the eyes and almost to the distal end of the basal joint of the antennular

peduncle ; a faint keel is present on the carapace behind the rostrum.

PU'on (Plate IV., Fig. 1) with the posterior dorsal margin of the terga

of the third, fourth, and fifth segments produced into rather long, slender, very acute

and slightly curved median spines ; sixth segment rather long, nearly twice as long

as the fifth segment without the spine.

E_yes somewhat damaged in the single specimen, but apparently rather small,

pyriform in shape.

Autetiinilnr peduncle (Plate IV., Fig. 2) hearing on the inner distal corner of

the basal joint u well-developed bifid leaflet, the lappets of the leaflet of about equal

size; outer coiiier of the basal joint rounded and adorned with numerous rather long

plumose setso ; a row of six curved plumose setse on the dorsal surface of the basal

joint ; second joint with a simple acutely spiniform lappet arising from the median

anterior margin ; third joint slightly narrower and shorter than the second.

Antennal peduncle shorter than the scale, the tliird joint a little shorter than

the second.

Anteniiiil siud.e reaching very slightly beyond the distal extremity of the second

joint of antennular peduncle, broadly oval in shape, about three times as long as

broad, apex broadlv and obtusely rounded, spine at the. distal end of the outer margin

small but distinct; spine on the out(>r distal comer of the Itasal joint long, slender

and smooth.

First pleopods of the iu(d.e (Plate 1\'., Fig. ;>) oln'iously not fully metamorphosed,

since both the proximal and distal movable processes on the endopod ai'e small

and simple, and the uneinus on the middle lobe is without a secondary spinule.

Telson with the portion between ami posterior to the suli-apieal spines acutely

iirodured and smodth : sulvapical spines extending beyond the apex ol' the telson,
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smooth ; dorsal denticles in two pairs, the first situated at about two-thirds of the

distance from the base of the telson to the insertion of the sub-apical spines, second

pair just above the spines.

Uropods sub-equal in length, rather slender, extending to the level of the

insertion of the sub-apical spines of the telson.

Preanal spine small and simple.

A fuller description of this species is not possible, since the si!igle specimen is

in bad condition and dissection was not desirable.

The species belongs to that group of the genus with a posterior median dorsal

spine on the third segment of the pleon, and is distinguished from the other members

of the group by having an equally developed spine on the fourth and fifth segments

of the pleon in addition. It presents no very near kinship with any described

species of the genus, and from the depth at which it was captured is probably a deep-

water form.

EUPHAUSIA V ALLEN TIN I.

(Plate IV., Figs. 4-6.)

Enpliavsia splendens (pars), G. 0. Sars, 1885.

Eiq)hausla rallentlni, Stebbing, I'JOO.

Euphausia vallenHni, Holt and Tattersall, 190G (1).

Localities of captures:— Lat. 56° 54' 8., long. 170° 28' E., two specimens, male

and female, 19 mm.

I have carefully compared these two specimens with two of the types from the

Falkland Islands which the Rev. T. Stebbing kindly sent me, giving me at the

same time full permission to dissect them if necessary. The ' Discovery ' specimens

are in perfect agreement with the types, and I have nothing to add to Stebbing's

description except a note on the copulatory organs on the first pleopod of the male.

In the course of workino- out this collection the authorities of the BritishO

Museum kindly allowed me to examine and dissect two of the ' Challenger ' specimens

labelled Eupkausia splendens by Sars. They were from the second of the localities

given by Sars on p. 82 of his " ' Challenger ' Report," viz., " October 21, 1875, South

Pacific." It became at once apparent on examination that one of these specimens

did not agree with Sars' description, since the antennule was furnished with a large

evenly rounded lappet on the basal joint, very conspicuous in lateral view.* Further

examination showed that it probably, indeed almost certainly, belongs to the present

species. It is true that I could not see the spine on the third pleon segment, but

the specimen is in very poor condition, and if, as I suspect to be the case, the

spine has been broken oft", the scar would be difiicult to detect.

I give (Plate IV., Fig. 5) an outline sketch of the rostrum and the basal joint

* Examination of the ' Challengei- ' types of E. splendens shows that this species possesses a small

antennular lobe, but it is nothing like so well developed and conspicuous as in E, vaUenfini (see Hansen

(1905 (2)), Holt and Tattersall (,1906 (1), and below, p. 14.)

VOL. IV. F
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of the antennule of the 'Challenger' specimen and (Plate IV., Fig. 4) a sketch of

the antennule of one of the ' Discovery ' examples for comparison with those given

by Stebbing (1900). This shows clearly, in my opinion, that all three specimens

belono- to one species, and that the absence of the spine on the third pleou segment

of the ' Challenger ' example is the result of accident or possi1:)ly an abnormality.

The peculiar shape of the antennular lobe is practically the same in the ' Discovery

'

and ' Challenger ' individuals, and only differs from Stebbing's types in degree, a

result of more complete growth.

The rostrum of E. vallentini is very like that of E. splendens, G. 0. Sars, but is

slightly longer, and the angle formed by its margins a little more acute. Sars may

have been misled by the resemblance between the rostra of the two species, which

caused him to overlook the marked differences which exist in the antennular. Dr.

Hansen has seen the ' Challenger ' specimen referred to, and agrees with my

interpretation of its specific -identity.

One of the ' Discovery ' E. vallentini is a male, but unfortunately the copulatory

apparatus on the first pleopods is considerably damaged, so that I am obliged to refer

to the ' Challenger ' example, which is likewise an adult male, for a description and

figure of this apparatus (Plate IV., Fig. 6). The figure represents the inner lobe of

the endopodite of the first pleopod of the male. This inner lobe bears internally two

movable processes, the inner and more distal of which is feebly curved, slightly over-

reaching the inner lobe and bifid at the tip. The external and more proximal of the

two processes has the distal extremity greatly expanded, the expansion very much

breacler than long, oblique, and divided into two lobes, the more distal of which is the

larger. On the under side of the expansion of the proximal process as viewed in the

figure there is a small spine-like process. The inner lobe of the endopodite itself bears

a strongly curved uncinus with a small secondary spine near the tip.

Distribution.—Southern Pacific, between New Zealand and Chili (' Challenger ')

;

Falkland Islands {Stebhing).

EUPHAUSIA, sp.

Locality of capture.—Lat. 57° 25' 30" S., long. 151° 43' E., nineteen specimens,

10-18 mm.

On first looking over these specimens I identified them with Eujjhamia sjjlendens,

G. 0. Sars (1885), a species which Hansen (1905 (2)) considers to be different from

E. splendens, Dana, and which he has re-named E. lucens. Hansen, in the same

paper, notes that E. splendens, G. 0. Sars, has the first joint of the antennular

peduncle without a leaflet, but distally produced above. Holt and Tattersall (1906

(1)) have confirmed this statement by an examination of Sars' type specimens of E.

splendens, in which they found that in the female type the lobe is quite conspicuous

both in lateral and dorsal view; while in the male type, which is consideraltly smaller

than the female, the lolie is less developed, lint still easily seen in lateral view. Sars
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was therefore iu error when he described the aiitennular peduncle of his E. splendens

as " more particularly distinguished by the total absence of any dorsal leaflet or lobe."

Moreover, it is apparent from what has already been written above in dealing with

Euphausia vallent'ml that Sars confused at least two distinct species under the name

E. sjylendem. It was subsequent to the publication of the preliminary notice of the

' Discovery ' collection that the present specimens came to hand. I therefore appealed

to Dr. Caiman for further information with regard to the ' Challenger ' species, and he

very kindly sent me a sketch of the dorsal aspect of the anterior end of both types.

From these sketches and Sars' description in the 'Challenger' report I identified the

' Discovery ' specimens as Etiphausia splendens, G. 0. Sars = E. lucens, H. J. Hansen.

Wishing, however, to have confirmation of my identification, I submitted the

specimens to Dr. Hansen, who at first was inclined to agree with me that they

belonged to E. splendens, G. 0. Sars. I may, perhaps, be allowed to quote Dr.

Hansen's remarks. They read as follows :
" E. lucens (splendens).—I have specimens

from the southern Atlantic and the southern Pacific, and in all these the leaflet from

first antennular joint is easily seen, triangular, but not acuminate, with the end often

a little ol)tuse. In the material from the Swedish Antarctic expedition I have a large

number of specimens which dift'er only from the Copenhagen specimens in the feature

that the antennular leaflet is extremely small (visible as a very small triangular

distally obtuse plate when seen from in front . . . . ) or rudimentary, liut I find it

necessary to consider this dift"erence only as a variation " (Hansen, in Hit.). Then,

after some remarks in which he noted that my specimens agree with the latter

condition, he concludes by saying that he considers them to belong to the more

Antarctic variety of E. lucens. In a later communication Dr. Hansen kindly informed

me that, after an elaborate study of the copulatory organs on the first pleopods of the

males of the genus Euphausia, he had found that these two varieties were readily

distinguishable in the characters of the male pleopods, and that he proposed to

consider them as two species. At the same time he was good enough to send me

sketches of the first pleopods of both species for comparison with my own specimens.

The largest 'Discovery' specimen is a male 18 mm. in length, and as far as I can

judge, it appears to be quite adult. The copulatory apparatus on the first pleopods

agrees exactly with the sketch which Dr. Hansen sent me of the same apparatus iu his

Antarctic form. It would therefore appear that these specimens belong to Hansen's

new Antarctic species. I have not attempted to give a detailed description with

figures of this form, since it is quite evident that an accurate diagnosis can only be

drawn up from a close study of this species and the true E. lucens side by side, and

a careful comparison, character by character. There are no specimens of the true

E. lucens in the ' Discovery ' collection, so I leave the descriptions of the two species

to Dr. Hansen, who has abundant material for the purpose.

I may mention here that some specimens of an Euphausia (labelled E. splendens,

G. 0. Sars) in the small collection of Antarctic Schizopods kindly lent me by Prof.
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D'Arcy W. Thompson, from the collections of the University College, Dundee, appear

to belong to this species. They were collected in the Antarctic Ocean, the exact

locality being uncertain, but it is believed to 1)C in the neighbourhood of the South

Shetland Islands.

EUPHAUSIA, sp. ?, juv.

(PI. IV., Figs. 7-9.)

Localities of captures :—L-dt. 49° 40' S., long. 172° 18' 30" W., five specimens,

immature, 8-9 mm.

Lat. 58° 49' 45" S., long. 154° 48' W., three specimens, immature, 10 mm.

The specimens from the above two localities all belong to the same species. They

were submitted to Dr. II. J. Hansen of Copenhagen, who agreed with my suggestion

that they were too young for absolute specific determination. I give here only a brief

description, pointing out a few of the characteristic features.

Carapace with a prominent slender denticle on lateral margins just over the base

of the third thoracic limbs ; antero-lateral margins slightly undulate, only partially

concealing the eyestalks and produced into a long, narrowly acute rostrum (Fig. 7)

extending almost to the anterior end of the eye and about half-way along the basal

joint of the antennules.

Pleoii having the third segment provided dorsally on the median posterior margin

of the tergum with a slendei' spine (Fig. 9) ; sixth segment long and slender, about

twice as long as the fifth.

Antenmdar peduncle (Figs. 7 and 8), with a minute bluntly pointed simple lolie

on the inner distal corner of the basal joint ; a thin oblique lamella-like ridge running

across the third joint from the inner proximal to the outer distal corner and partly

continued down the inner side of the second joint.

Antennal scale reaching to about half-way along the terminal joint of the

antennular peduncle.

• 2'elson having the portion beyond the sub-apical spines produced into an acute

apex with smooth margins ; two pairs of spinules present.

ijropods reaching to the level of the insertion of the sub-apical spines.

This species belongs to that section of the genus provided with a spine on the

dorsal surface of the third segment of the pleou. Among members of this section it

approaches most nearly to E. gibboide.% Ortmann (1893), but Dr. Hansen has kindly

pointed out to me that it differs from that species, in the much greater length of the

rostrum and its different shape.

The smallest of the specimens, i.e. all under 9 mm. in length, have the spine on

the third pleon segment still undeveloped, only the two largest ones, 9 • 5 mm. and

10 mm. in length, showing it fully formed. We have here slight evidence as to the

stage in development at which this spine appears. None of the specimens present any

larval characters in the form of the telson or antennules. It would appear, then, that
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the spine, at any rate in this species, developes late in life, only after the final adult

form is reached.

The species was taken on the homeward voyage of the ' Discovery,' in the

extreme southern part of the Pacific Ocean between New Zealand and Cape Horn.

Sub-Family Nematoscelin.e, Holt and Tattersall.

Genus Thysanoessa, Brandt.

Thysanoessa macrura.

(PI. HI., Figs. 1-12).

Thysanoessa macrura, G. 0. Sars, 18H.T ; /,/. (1885); Ortmann, 1893; Stebbing, 1900; Holt and

Tattersall, 1900 (1) ; Coutiero, 190G.

Localities of captures

:

—
Winter Quarters.

No. 4 Hole, 47 specimens, 7-18 mm.

No. 8 Hole, 40 „ 8-21 mm.

No. 12 Hole, 2 „ 7 and 20 mm.

From River Koettlitz, 2. 1. 03, 6 specimens, 9-14 mm.

Outward or Homeward Journey.

Lat. 61° 46' S., long. 141° 12' E., 16. 11. 01, 18 specimens, 14-20 mm.

Lat. 57° 25' 30" S., long. 151° 43' E., 20. 11. 01, 35 specimens, 12-22 mm.

Lat. 54° 1' 15" S., long. 170° 49' E., 27. 12. 01, 1 specimen, 6 mm.

Lat. 61° 13' 30" S., long. 173° 33' E., 31. 12. 01, 30 specimens, 12-19 mm.

Lat. 66° 52' 9" S., long. 178° 8' 15" K, 3. 1. 02, 3 specimens, 8-9 mm.

Lat. 70° 29' 27" S., long. 168° 51' 46" E., 26. 2. 04, 1 specimen, 28 mm.

Lat. 49° 40' S., long. 172° 18' 30" W., 12. 6. 04, 2 specimens, 8-12 mm.

Lat. 58° 49' 45" S., long. 154° 48' W., 24. 6. 04, 4 specimens, 10 mm.

Lat. 59° 34' 30" S., long. 106° 28' 12" W., 28. 6. 04, 3 specimens, 7 mm.

Lat.'55° 44' S., long. 95° 43' 30" W., 1. 7. 04, 3 specimens, 6-8 mm.

Form (Fig. 1) of the body rather slender.

Carapace (Fig. 1) with a single rather long slender spine on the lower lateral

margin posterior to the middle, just above the origin of the sixth thoracic limb
;

antero-lateral corners acute and somewhat produced ; anterior margins very concave

and produced forw^ards inta a long, slender, acute rostrum which reaches beyond the

eyes and far beyond the middle of the basal joint of the antennules ; there is a low

keel on the anterior part of the carapace behind the rostrum, and a very faint

gastro-hepatic groove.

Pleon (Fig. 1) rather elongate, narrow and attenuate; segments unarmed; sixth

segment equal to or slightly less than the combined lengths of the preceding two
;
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preanal spine well dcveluped, provided witli ;m oxtornal strong tooth and a coiii1)-likc

roAA' of liner teeth up to twelve in number.

xintennular peduncle (Fig. 2) rather long and slender, considerably longer than half

the carapace ; basal joint rather flattened, considerably wider than the remaining two

joints, bearing on its outer distal corner a rather long and slender spine, its anterior

margin somewhat overlapping the basal part of the second joint, fringed with

numerous setaj and exhibiting near the inner side a shallow fissure : terminal two

joints very long and slender, subequal in length, their comljined lengths slightly

exceeding that of the basal joint.

Anteimal peduncle (Fig. 3) very long and slender, nearly as long as the scale,

third joint less than half as long as the second.

Antennal scale (Fig. 3) extending to about midway along the terminal joint of

the anteunular peduncle, almost five times as long as broad, outer margin terminating

in a well-marked spine, inner margin sloping away obliquely towards the apex ; spine

on the basal joint moderately long, slender and smooth.

Mouth parts (Figs. 4-6) do not offer any marked differences from those of

Tkysanoessa gregaria as figured by Sars (1885, PL XXII).

Second thoracic limbs (Fig. 8), with the endopod remarkably long and well

developed, in full-grown specimens equalling nearly three-quarters of the total length of

the body from the eyes to the telson ; meral joint the longest, extending beyond the

tip of the antennular peduncle ; carpal joint a little shorter than the meral and more

slender, nearly four times the length of the propodal joint, armed with four slender

spiniform setse on the outer margin at the distal extremity, and five similar setae on

the inner distal margin
;
propodal joint with five long spiniform set£e on the outer

and six on the inner margin ; terminal joint small, tipped with six spiniform setre.

The remaining thoracic limbs (figs. 7, 9, 10) not differing greatly from the same

limbs in T. gregaria.

Copulatory apparatus (Fig. 11) on the first pleopod of the male exhibits a

structure very similar to that figured by Sars for T. gregaria, except that the distal

extremities of the two movable processes on the inner lobe do not seem to be serrate.

Telson slender, apex acutely produced and smooth ; sub-apical spines smooth
;

dorsal denticles two pairs, the first pair just anterior to the centre of the telson, the

second pair a little anterior to the insertion of the sub-apical spines.

Uropods exceedingly slender, inner one reaching the apex of the telson, outer

slightly shorter.

Length of the largest specimen, 28 mm.
I have thought it well to describe and re-figure this species, since Sars' original

description was taken from admittedly young forms, and I cannot find that mature

specimens have ever been described and figured. Tlie changes that take place

during growth affect principally the rostrum, the second thoracic (or elongate) limb

and the preanal spine.



SCHIZOPODA. 19

The rostrum is figured correctly by Sars from a specimen, 13 mm. in length.

At that .stage in development the rostrum is an acutely triangular projection, the

sides of the triangle very nearly straight and but little concave. As growth proceeds,

however, the sides of the triangular plate become deeply concave and the rostrum

assumes the form of a long narrow acutely spiniform projection, as shown in Fig. 2.

This gives it something of the form as seen in T. gregaria, but it is much longer and

more slender than in that species.

Sars describes and figures the preanal spine in his 13 mm. specimen as armed

with only two teeth. This is correctly stated for a specimen that size, but increase

in size is also accompanied by an increase in the number of teeth in the preanal spine,

till in a specimen 28 mm. in length I found the teeth to number twelve in addition

to the strong external one. The teeth are, moreover, fine and comb-like, and the

whole spine closely resembles that figured by Sars for T. gregaria. I have noticed

all intermediate stages in the present material. This clearly undermines the value of

the preanal spine as a specific character, since the numljcr of teeth is dependent first of

all upon age, while individual variation must also be taken considerably into account.

The most considerable changes due to growth are, however, exhibited by the

second thoracic limbs. Sars describes them as much smaller than in T. gregaria,

with the meral joint scarcely reaching beyond the middle of the antennal scale.

But the above description and accompanying figures show that the limb is

quite as well developed as in T. gregaria, and that the meral joint in full-grown

individuals actually extends beyond the autennular peduncle. Stebbing (1900)

has already called attention to the fact that in specimens of this species from

the Falkland Islands the elongate limbs were proportionately longer than in Sars'

drawing, but he gives no figures. I find that this statement applies generally to the

material in the present collection, even in specimens of the same size as Sars'. Only

two exceptions were noted, and in these two specimens the elongate limits were

proportionally as in Sars' figures. I will deal with these two exceptions and Sars'

specimen below, but will proceed first to briefly note the changes which take place in

these limbs during growth. In two specimens, 8 and 9 mm. in length, the second

thoracic limbs are developed about as fully as in Sars' figures. They are considerably

less than one-half of the total body-length of the specimens, the meral joint extends

very little beyond the centre of the antennal scale, and is about equal to the terminal

three joints combined, while the carpal joint is only about twice as long as the

propodal.

In specimens from 18 mm. to 18 mm. in length, these limbs are about equal in

length to the half of the length of the body, the meral joint extends to the tip of the

antennular peduncle, and is a little shorter than the terminal three joints combined,

while the carpal joint is now three times as long as the propodal. This is the

condition noted by Stebbing in his Falkland Lshuids specimen.s. In the full-grown

specimen, 28 mm., the elongate limbs measure 21 mm. in length, or three-quarters of
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the total l)0(ly-lcugth. The meral joint extends beyond the tip of the antennular

peduncle, and is about one-tenth shorter than the combined lengths of the terminal

three joints, while the carpal joint is four times as long as the propodal. It will be

seen, therefore, that these changes during growth are cjuite considerable, and most

evident in the elongation of the carpus.

It was noted above that Sars' specimen, 1:5 mm. in length, had the elongate

limbs only as well developed as in a specimen 8 mm. long. I have found in the

present collection two specimens, 16 and 17 mm. long, in which these limbs were at

the same stage of development. They were accompanied l)y specimens with more

fully developed elongate limbs, and I would suggest that the comparative shortness

of these legs in the above-mentioned two specimens and in Sars' type is due to their

having at some earlier period been broken off and grown again. This is a common

occurrence in Decapods, and I .should think is by no means rare in Euphausians,

especially those with elongate second legs, which must be specially liable to be

detached. The re-developed limb is usually shorter than the one it replaces.

I l)elieve this explanation to be the correct one in the present instance, though it may

be that we have here a case of retarded development. Further slight changes during

growth are seen in the proportional length of the last pleon segment, which in very

young specimens is slightly longer than the combined length of the preceding two,

while in full-grown specimens the reverse is seen, though the differences either way

are not great.

The antennular peduncle is a little longer proportionally in fall-grown specimens,

while the outer uropod likewise approaches more nearly to the length of the inner

ones, though even in full-grown specimens it remains slightly shorter than the latter.

This account of the growth changes in T. inacrura reduces considerably the points of

distinction formerly supposed to exist between it and 7'. gregaria. The most

conspicuous difference is in the proportional length of the last pleon segment, and this

distinction would seem to hold throughout life. T. inacrura is, besides, a much more

slender and graceful form than T. gregaria, with its parts proportionally attenuated.

Distrihutioii.— T. inacrura was recorded from several localities in the Southern

Ocean, South Atlantic, and Antarctic Ocean by the 'Challenger.' It has since been

noted by Stebbing from the neighbourhood of the Falkland Islands, and l)y Coutiere

from the collections of the French Antarctic Expedition. These records, together with

the list of localities for specimens in the present collection, indicate that the species

has a wide range in the waters of the southern temperate and Antarctic regions, but

its northern limit would seem to be the 40th parallel of soutJi latitude.

EUPHAUSIAN LaRV.E.

The larvaj listed below could not be referred to any species, and are merely noted

here for completeness.
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Lat. 57° 25' 30" S., long. 151° 45' R, 21. 11. 01, uumeroiis Euphausian

Metanauplii and Calyptojns larvae, and two Furcilias.

The Metanauplii and Cah/ptopift larvpe are characterised by the presence of a

short blunt posterior median spine on the carapace. The front part of the latter, which

forms the hood over the eyes, appears to have its margin quite smooth. In the

majority of the Calyptopis larvae a small spine on the lateral margins of the carapace

is clearly present. The apex of the telson is very slightly emarginate. The largest

Calyptopis larva measures 4 mm. in length.

Lat. 56° 31' S., long. 15G° 19' 30" E., 22. 11. 01, seventeen Calyptopis and fifty

Furcilia larvtx;.

The Calyptopis lar\';c belong t<j the same species as in the preceding lot.

The Furcilia larvae measure from 2"5 to 4 mm. They present no features of

note, but from their size they probably belong to a smaller species of adult than the

Calyptopis larvse which accompany them. All present a lateral spine on the carapace,

and the rostrum is in the form of an acutely produced triangular plate.

Lat. 54° 1' S., long. 170° 49' E., 27. 12. 01, numerous Metanauplii, Calyptopis,

and Furcilia larvaj.

All these are apparently stages of one species. The largest Calyptopis larva

measures 3 mm. and is without a posterior median spine on the carapace. The

anterior margin of the hood is smooth ; there is a lateral spine on tlie carapace, and the

apex of the telson is very lightly convex. The largest Furcilia measures 4 • 5 mm.

Lat. 61° 13' 30" S., long. 173° 33' E., 31. 12. 01, one Furcilia larva, 5 mm.,

apparently the same species as the following larvae.

Lat. 63° 4' 24" S., long. 175° 47' 57" E., 1. 1. 02 ; numerous Furcilia larvaj from

4 mm. to 5 '25 mm. in length, and apparently the same species as the preceding larva.

Wood Bay, 22. 2. 04, numerous small Metanaup>lii and Calyptopis larvte, the

largest of which measured 2 mm.

Lat. 70° 29' 27" S., long. 168° 51' 46" E., 26. 2. 04, one late Cyrtopia larva,

9 mm. in length, which, from its size, is probably Euphausia superha.

Lat. 49° 40' S., long. 112° 18' 30" W., 12. 6. 04; forty-eight larvas, from

Calyptopis stage to post-larval form, measuring 5 mm., and probably the larvae of

Thysanoessa macrura.

Order MYSIDACEA.

Family PETALOPHTHALMIDiE, Czerniavsky.

Feialophthalmidse, Czerniavsky, 1882.

Feialophthalmidse, Holt aud Tattersall, 190G (2).

When defining this family Holt and Tattersall, 1906 (2), overlooked the fact that

it had been estaldished and defined, albeit rather incompletely, by Czerniavsky (1882)

a (|uarter of a century previously. Czerniavsky, however, had no specimens of any of
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the genera of the family before him, but drew up his definition from the descriptions

and figures of Willemoes-Suhm (1875). He includes in the family the single type

genus, Petalophthalmus, Will.-Suhm, with two species

—

P. anniger, AVill.-Suhm, and

P. wUlemoesii, a new species which he founds for the reception of thp female ascribed

by Suhm to P. armiger.

Faxon and Hansen, however, have since pointed out that the female specimen

desci'ibed by Will.-Suhm is in reality a Boreomysis, probably B. sci/phops, G. 0. Sars,

so that if this latter view of its identity be adopted, P. roillemoesii becomes a synonym

of B. sci/phops.

Czerniavsky's definition of the family is inadc(|uatc, inasmuch as no reference is

made therein to the remarkable characters of the carapace, and the first and second

thoracic limbs, while the importance which is given to the supposed characters of the

exopods of the thoracic limbs is exaggerated, the ditfereuce in development as

compared with those of the Mysidse being very slight.

The definition given by Holt and Tattersall, 1906 (2), may, therefore, be adopted

with some slight alteration in the characters ascribed to the eyes, rendered necessary

by recent discoveries.

Examination of British specimens of Hansenomysis fyllse (Hansen, 1887) has

revealed the fact that eyes are, in reality, present in this species. They resemble those

described below for the Antarctic species, except that the lappets are much reduced

and almost obsolete.

Further, in a new species of Petahphthalmus, P. oculatus, recently defined by

Illig (1906), the eyes are described as well developed, with the cornea bright brown in

colour and distinctly facetted.

In the amended definition of the family, therefore, the description of the eyes

would read -.^Eyes (first cephalic appendages) small, either imperfectly developed as

lamellar or spiniform organs, without visual elements, or furnished with a distinct

cornea in which visual elements are clearly defined and functional.

Genus Hansenomysis, Stebbiug.

Arctomi/sis, Hansen, l>s87 (non Czerniavsky, 188:3).

Hansenomysis, Stebbing, 1893.

Hansenomysis, Holt and Tattersall, 1900 (1 and 2) ; Tattersall, l!t(»7.

The name Arctomysis, given to this genus by Hansen (1887), having been already

used by Czerniavsky (1883) for an entirely different form, was changed to

Hansenomysis by Stebbing (1893). Arctomysis Czerniavsky is itself a synonym of

Boreomysis G. 0. Sars.

Of the other three genera belonging to the Petalophthalmidse—Petalopht/ialmus,

Ceratomysis and Scolophthalmus, Hansenomysis comes nearest to the last. Both

agree in having the first thoracic limbs devoid of exopods and lacking the internal

lamelliforni moial lolx;, and in tlic presence of well-developed exopods to the second
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thoracic limbs. Whereas, however, in Scolophthahnus the rostrum is prominent and
the eyes are modified into sharp spiniform organs, Hansenomysis has the rostrum

obsolete and the eyes more or less leaflike.

Males of this genus have not yet been noted, but specimens of that sex of the

northern species, H. fyllse (Hansen, 1887), have come into my hands. Detailed

examination and description are reserved for a future occasion, but it may be

mentioned here that, besides having the pleopods biramous, males also have the basal

portion of the inner flagellum of the antennule considerably thickened and adorned

with rings of setfe.

Hansenomysis Antarctica.

(PI. v.. Figs. 1-19.)

Hansenomysis antarctka, Holt and Tattersall, 190() (1).

Locality of capture.—Off Coulman Island, 100 fathoms, two specimens, females,

20 mm.

Form (Fig. l) compact, rather slender, tapering considerably towards the

posterior end.

Carapace (Figs. 1 and 3) short, sub-membranous, leaving the last two thoracic

segments completely exposed, and part of a third visible behind its posterior

emargination ; anterior border produced, but very slightly, into a broadly and evenly-

rounded but somewhat strongly upturned rostrum ; antero-lateral angles evenly

rounded and extending forwards as much as the rostrum ; cervical sulcus well marked

and rather deep, the posterior margin bounded by a conspicuous and rather sharp ridge

formed by the carapace. Behind the cervical sulcus is a shield-shaped dorsal area,

indicating the attachment of the carapace to the thorax, behind, and on either side of

which the wings of the carapace are free. A slight ridge runs from the antcro-Iateral

angles, first downwards and then posteriorly, to meet the cervical sulcus, while a

shallow groove runs forwai'd on each side from the dorsal shield-shaped area, thus

marking off" a hepatic area, on which is a prominent forwardly-directed spine with a

broad base. A shallow depression follows the base of the rostrum, and merges on

either side into the groove formed by the ridge from the antero-lateral angles. A
small blunt and rounded spine is present on the gastric area.

Pleon (Fig. l) 9 mm. in length, a little longer than the thorax, which measures 8 mm.
from the eyes to the posterior margin of the last free segment ; segments cylindrical,

postero-lateral inferior margins not at all produced as epimera ; first segment arcuate

in dorsal contour, its anterior margin slightly raised above the level of that of the last

thoracic segment, its posterior margin broadly produced, so as to partly cover the

second segment, the whole forming a sort of " cap " over the junction of the thorax and

pleon ; second to fifth segments sub-equal in length and succeedingly narrower ; sixth

segment narrower than any of the preceding ones, and nearly twice as long.

a 2
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Eyes (Figs. 1, 2 and 3) small, united at their base into a thick flattened pad, from

the anterior part of which proceed two thin, short, sub-triangular, slightly-diverging

laj)pets, which do not reach the middle of the basal joint of the antennular peduncle
;

visual elements entirely absent.

A7itenmda)' jK'diDicle (Fig. 2) short and stout, its three joints sub-equal in length

and quadrangular in outline
; basal joint, with a single long seta on its internal distal

corner, and a more or less continuous submarginal row of setae across the anterior

dorsal region ; second joint with about seven long stout plumose sette on its inner

margin and two or three long setse on the outer distal corner ; third joint with about

eleven long stout plumose set?e on the inner margin. On tlie dorsal surface of the

])asal joint, partly concealed l)y the eye in dorsal view, is an organ of rather

j)i'oblcinalical function (Figs. 2, 4 and 5). It appears to consist of a shallow depression

bounded by a raised ridge marked with pigment, and overhung by a meml)ranous flap,

which apparently rises from its posterior border. The flap only imperfectly covers the

depression. In the preliminary notice of this collection it was suggested that this

organ might prove to be auditory in function, but under moderately high powers of

the microscope no otoliths or even sensory hairs could be distinguished in the

shallow pit.

Antennal peduncle longer than the antennular, and considerably more slender
;

distal joint shorter than the preceding.

Antennal scale (Fig. 2) lanceolate in shape, about three-and-a-half times as long as

broad, apex evenly rounded, the whole of the inner margin and distal third of the

outer margin setose
;
proximal two-thirds of the outer margin devoid of seta), but

armed with eleven strong spines, the proximal one of which is the shortest, and is

situated at the end of the proximal quarter of the outer margin, the spines increasing

in size distally ; spine on the outer distal corner of the basal joint short, but

prominent.

Mandibles (Fig. G) with the cutting edge prominent and molar process well-

developed and rather long ; between the cutting edge and the molar process is a

single spine-like seta, and in the left mandible a lacinia mohUis in addition ; palp

(Fig. 7) rather long and powerfully developed, terminal joint shorter than tlie

penultimate, both joints armed on Itoth outer and inner margin with numerous long

and rather stout setae.

First maxilla (Fig. 8) having the outer lobe much larger than the inner, and

armed at its apex with about thirteen spines, behind which is a row of five plumose

setse ; inner lobe armed at its tip with four long plumose setae.

Second maxilla (Fig. 9) consisting of the usual three lobes, a two-jointed palp

and outer setiferous plate, the setae arming the appendage being numerous and

rather strong.

First thoracic limb (Fig. 10) short and stout, devoid of exopod, but with well-

developed epipod ; third joint small ; fourth joint with numerous setae and a row of



SCHIZOPODA. 25

six short stout spines on its inner margin ; fifth joint with three, sixth joint two, and

seventh joint four rather long, strong plumose spines on their inner margins as well

as numerous setse.

Second thoracic limbs (Fig. 11) with the endopods longer and rather more slender

than the first, exopods well developed ; fourth or meral joint produced internally into

a large setiferous lamelliform lobe nearly as long as the fifth joint ; the latter, the

longest joint of the limb, longer than the combined length of the sixth and seventh

joints, its outer margin armed with a single seta, the distal half of the inner margin

slightly excavate with a row of eight short, closely-set plumose spines and a single

long plumose seta on the emarginate portion, and a few long simple setaj, set widely

apart, on the proximal portion of the inner margin ; sixth joint longer than the

seventh, its outer margin armed with a few long setae, the proximal portion of the

inner margin bearing a row of about nine short closely-set plumose spines and a single

long plumose seta, the distal portion of the inner margin with a few long simple setoe
;

seventh joint small, armed with numerous long and rather stout simple setie.

T/iird to jrftk thoracic limbs (Fig. 12) with the endopods feeble, long and slender;

sixth joint slightly longer and more slender than the fifth ; seventh joint very small,

forming with two strong spines a very minute chela, densely clothed with short fine

setae ; the rest of the endopod armed with a few short scattered setfe.

Sixth to eighth thoracic limbs (Fig. 13) with the endopods slightly longer and

stouter than those of the three preceding pairs ; sixth joint shorter than the fifth
;

seventh joint small and bearing a long slightly-curved nail, the junction between the

nail and seventh joint being indicated by a seta on the inner margin ; rest of the

endopod feebly armed with short setas.

Exopods of the second to eighth thoracic limbs well-developed ; basal joint long

and rather narrow^ the outer distal corner rounded ; fiagelliform part composed of from

ten to thirteen joints.

Incubatory lamellse, seven pairs, situated on the second to eighth thoracic limbs.

Pleopods (Figs. 14 to 18) in the female uniramous, the first pair small, succeeding

pairs increasing in size to the fifth j)air, which are slightly longer than the sixth

segment of the pleon ; first four pairs one-jointed ; fifth pair two-jointed, the second

joint longer than the first ; all the pleopods bearing long setaj at the apex.

Telson (Fig. 19) rather massive, longer and a little wider than the last segment

of the pleon, dorsally grooved, oblong in shape, slightly wider at the apex than at the

base, its margins lightly arcuate ; apex truncate or very lightly emarginate, bearing

a single median spine with six or seven long spines on either side ;
lateral margins

armed with from twenty-five to thirty fairly long spines arranged more or less

in series.

Inner uropods broken in both specimens.

Outer uropods (Fig. 19) nearly twice as long as the sixth segment of the pleon,

two-jointed, the terminal joint about one-seventh as long as the basal ; outer margin
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of the basiil joint without setm, liut armed witli twenty-one stout spines increasing in

size posteriorly.

Length of adult and ovigerous female, 20 mm. from the eyes to the tip of the

telson.

Colour of preserved specimens light brown, with a broad band of dark brown

pigment across the dorsal surface of the first segment of the pleon and scattered

patches of dark pigment on the lateral parts of the carapace, basal joints of the

antennules and antennae and the basal membranous pad of the eyes.

One of the specimens has young, considerably advanced in development, in the

incubatory lamellae.

In both specimens the telson is considerably damaged, and the description and

figures have been drawn up from both specimens and fragments of the telsons found

along with them. This fact must be borne in mind in dealing with specimens of this

species which may be found by future expeditions. It was a matter of considerable

surprise and no little interest to find in this collection two specimens belonging to

a genus hitherto known only from a single specimen from Greenland and two taken

off the cost of Ireland.

There can be no doubt that //. antarctica is co-generic with //. fyllse (Hansen,

1887). All the distinctive characters of generic importance in the mouth parts and

thoracic limbs of the latter are reproduced in //. antarctica down to the minutest

detail. The points of difference between the two species are, however, sufficiently

well-marked and numerous enough to justify specific separation. They may be pointed

out as follows :

—

H. antarctica is in general build a more robust and less fragile species than

//. fyllse.

Antennae.—In H. fyllse the terminal joint of the peduncle is longer than the

penultimate, whereas in //. antarctica the reverse obtains.

Antennal scale.—In II. fyllse the outer margin bears only five spines, between

which are numerous setsB. In H. antarctica, on the other hand, there are eleven spines

on the outer margin and no setje between them.

Telson.—The telson in Hansen's type-specimen was broken, but so much of

it as remained showed that the armature consisted of both spines and setfe. In

//. antarctica the telson is armed with spines only, which are probably more numerous

tlian in //. fyllse. The shape of the telson in both species is also somewhat divergent.

That of //. antarctica recalls rather markedly the telson of Petalophthalnms armiger as

figured by Sars in the ' Challenger ' Report.

Outer uropods.—//. fyllw lias the outer uropods armed with both spines and

setse, whereas in //. antarctica there are spines only present. The spines in II. fyllai

number six, while in //. antarctica there are twenty-one.

Fleopods.—The type specimen of //. fyllai had only one pleopod remaining. This

was one of the third pair, and is described by Hansen as biarticulate. Presumably,
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therefore, the fourth and fifth pleopods will likewise be found to be biarticulate when

perfect specimens are examined. In //. antarctica only the fifth jileopods are

biarticulate, the remaining pairs consisting of a single joint only.

The eyes in the genus are described for the first time. They are remarkable

chiefly for their small size and degenerate structure, for the complete absence of visual

elements, and the subservience, either entirely or in great part, of ophthalmic functions

to those of probably a tactile nature.

The cap-like form of the tergum of the first segment of the pleon recalls the

somewhat similar form of the third pleon segment in many Carida, and suggests that

the posterior part of the body is capable of great ventral flexure. The ' Discovery

'

expedition is to be congratulated on the finding of this species, by far the most

interesting Schizopod in the collection.

Family MYSIDiE.

Sub-Family Leptomysin^, Norman.

Genus Pseudomma, G. 0. Sars.

PSEUDOMMA BELGIC^.

(Plate VI., Figs. 1-8.)

Pseudomma helgkse. Holt and Tattersall, 1906 (1).

Locality of capture.—luSit. 78° 25' 40" S., long. 185° 39' 6" E., 300 fathoms, one

specimen, immature female, 23 mm.

Form (Fig. 1) compact and moderately stoutly built.

Carapace (Fig. 1) large, less than half the total length of the body, covering

laterally all the segments of the thoi-ax, but dorsally exposing the last one behind its

posterior emarginatioii ; its anterior margin very slightly produced into a blunt, very

broadly rounded rostrum ; antero-lateral angles rounded ; cervical sulcus well marked.

Pleon (Fig. l), excluding the telson, about half the total length of the body from

the eye to the tip of the telson ; first four segments subequal in length and slightly

longer than the fifth ; sixth segment twice as long as the fifth.

Eye plates (Fig. 1) contiguous, exhibiting only a very slight anterior median

cleft ; each plate subquadrangular or rhomboidal in shape, nearly twice as broad as

long, antero-lateral angles rounded, anterior margin nearly straight, no serrations or

armature of any kind ; no pigment present in preserved specimens ; corneal lenses

absent, but the ramifications of the optic nerve are clearly visible in dorsal view.

Antennular p)eduncle (Fig. 1) short and stout, not extending beyond half the

length of the antennal scale ; basal joint almost entirely covered by the ocular laminse,

a few plumose setae on each anterior corner ; second joint very short, more than twice

as broad as long, a few short seta; on the outer distal corner, inner margin with a few

longer plumose setse ; third joint longer than either of the other two and slightly
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narrower, rectangular in sliape, outer margin unarnicil, inner margin beset with a few

plumose setae.

Antennal peduncle (Fig. 1) equal in length to the antennular, but more slender;

last two joints subequal in length.

Antennal scale (Fig. 1) slightly longer than the last segment of the pleon and

twice as long as the antennular peduncle, about three and a half times as long as

broad, outer margin entire and terminating in a very strong spine, beyond which the

apex of the scale is but slightly produced ; spine on the basal joint short and acute.

Mouth jycirts (Figs. 2, 3, 4, and 5) exhibit no salient points of difference from

those of the type species of the genus P. roseuni, G. 0. Sars.

Pirsf and second thoracic l/'nihs (Figs. G and 7) agreeing in the main witli those

figuied by Sars for P. roseiim, but a dactylus is distinctly visible among tlie dense

mass of plumose scttu arming the terminal joints, though it is smaller and sliortcr

than the terminal joint ; exopods having the outer distal corner of the basal joint

round, though produced, and the flagelliform part composed of ten to twelve joints.

Telson (Fig. 8) slightly shorter than the last segment of the pleon, tapering to

an evenly rounded apex which is one-third as wide as the base ; apex armed with a

median pair of plumose setae and four pairs of strong smooth spines, the innermost

and largest of which equals one-sixth of the telson in length ; distal half of the lateral

margins armed with five shorter spines.

Inner uropods half as long again as the telson, armed with a single long spine

in the region of the inner posterior corner of the otocyst.

Outer uropods about twice as long as the telson.

Length of an immature female, 2.3 mm. By an error the specimen was described

in the preliminary report as adult. This is scarcely correct, since the incubatory

lamellae are still only about half developed, so that the adult female probably reaches

to nearly 30 mm. The specimen is badly mutilated, the third to the eighth thoracic

limbs being entirely absent.

P. behjicce is far and away the largest species of the genus yet descriljed, none

of the other ten known species exceeding 15 mm., whereas adult specimens of this

species must reach to nearly 30 mm. It is most nearly related to P. sarsi Will.-

Suhm, described by Sars (1885) from the ' Challenger ' collections for specimens taken

at Kerguelen Island. Besides the great difference in size {P. sarsi measures only

14 nnn., adult specimens), the only other conspicuous difference is in the ocular

lamiuie. In P. sarsi the antero-lateral angles of the eye-plates are serrate, whereas

in P. helijicce they are quite smooth. IMinor differences in the shape of the antennal

scale and telson may also be noted. The antennal scale in P. sarsi has the spine

terminating the outer margin less strong than in P. behjicce, while the apex of the

scale is more produced. The telson in P. s(trsi has the apex more truncate than

P. bi'lgirri' and the lateral margins, aeconling to Sars, bear eight short spines.

Mr. Unit, however, whn lias kindly examined the types of P. vz/'v/ in the liritish
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Museum, infonns nie that ouly five spines arc present on the Literal margins, so that

the armature of the telson of P. sur.^i approximates closely to that of P. helgka;.

The ouly other species of P.veudomma having smooth ocular lamin;« is

P. australe, G. 0. Sars (1885), from Bass Straits, Australia. The vastly (liti'eient

form of the anteunal scale in the latter, however, abundantly distinguishes it from

P. helgiccc.

Besides the single ' Discovery ' specimen, this species is also known from the

' Belgica ' collections, and has been described by Hansen in MS. under the name which

is here used. It is possible that the mutilated specimen noted by Sars (1885, p. 191)

from 1675 fathoms in the Antarctic Ocean may have belonged to this species rather

than to P. sarsi. Sars notes that it was much larger than tlie latter.

Genus Dactylamblyops, Holt and Tattersall.

DMtijhimbhjnitx, Holt aud Tiittersall, I'.Xii; (1).

l)(niijlenjt]iro[is, Illig, l".)(i(i, iioii Holt and Tattersall, lilOo.

? Amlli/ops {pars), Ohliu, IDdl.

Dactijlamhhjops, Tattersall. l',)(»7.

This genus was established for the reception of the single rather mutilated specimen

of D. hodgsoni in the present collection. Since the publication of the preliminary

notice of the ' Discovery ' Schizopoda, however, two closely allied species have Ijeen

discovered off the west coast of Ireland (Tattersall, 1907). A clearer idea of the

exact relationships of the genus has thus been gained, and while the species referred

thereto appear, in the present state of our knowledge, to form a natural group, it is

undeniably very nearly allied to Dactylerythrops, Holt and Tattersall (1905), to

which genus, indeed, the present species was referred l)y Illig (1906).

The definition of the genus given by Holt and Tattersall, 1906 (1), may therefore

be amended as follows :

—

Dactylamblyop.s, Holt and Tattersall.

Characters generally as in Amhlyops, G. 0. Sars, except :

—

Eyes placed close together, but not contiguous, more or less pyriform in shape,

furnished with distinct and definite peduncles ; visual elements imperfectly developed,

numerous, reaching to the surface of the eye, and probably directly functional as

organs of Sight : outer distal corner rounded, ami not produced into a digitiform

process ; a short blunt process always present on the inner and upper surface.

Second thoracic limbs with the endopods not noticeably short, but well developed,

and consideraljly longer than the endopods of the first thoracic limbs.

Ti'Lton not very long, triangular in shape, the distal parts of its margins armed

with more or fewer spines ; median setfB absent.

Type species, D. hodgsoni. Holt and Tattersall.

VOL. IV. H
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Tlir ;il).sence of median setae from the apex of tlie telsoii is not necessarily

of generic importance, since the genera Pseudonuiut and Dactylerythrops both contain

species in some of which these setse are present, and others in which they are

wanting. As, however, all three species at present referred to this genus are without

median apical setae, it is convenient to retain this character in the generic definition.

DaCTYLAMBLYOPS HODGSONl.

(I'l. VI., Figs. 9-lG.)

iJacfi/lambli/ops hodyxoni, llolt aud Tattersall, ]!)()(! (1).

IJadyJenjtlirops arcuata, lUig, 1900.

Locality of ca2>ture :—L&t. 66° 52' 09" S., long. UH" 08' 15" E., 2030 fathoms,

one specimen, male, 1 3 mm.

The single specimen in the collection is considerably damaged, the antennules,

antennal scales, and the third to the eighth thoracic limbs being missing. A complete

description is therefore not possible, but it is hoped that as many of the characters as can

be made out with certainty will suffice for future recognition of the species in collections.

Carapace sul)membranaceous, covering all the thoracic segments except the last

one, anterior margin produced into a blunt, broadly but evenly rounded rostrum

projecting between the eyes ; cervical sulcus well marked ; antero-lateral angles rounded.

Pleon slightly longer than the carapace ; first five segments subequal in length :

sixth nearly twice as long as the fifth.

Eyes (Fig. 9) small, placed on definite peduncles, not in any way contiguous,

pyriform in shape, external angle evenly rounded, a short digitate process arising from

the inner dorsal face ; visual elements imperfectly developed, apparently represented

by numerous minute granular bodies with a refractive centre ; a large opaque ganglionic

mass, probably the optic nerve, visible in the peduncle, from which a nerve fibre

proceeds to the cornea.

Antennal peduncle short, composed of three subequal quadrangular joints.

A ntennal scale broken on both sides, but there does not appear to be a spine on

the outer corner of the basal joint.

Mouth parts (Figs. 10-13) not dift'ering markedly from those figured by Sars for

Amhlyops ahbreviata (1870-79).

First thoracic limbs (Fig. 14) with the endopod substantially of the same form as

in A. ahbreviata.
,

*

Second thoracic li/nbs (Fig. 15) of essentially the same structure as in ^1. abbreciata,

but with the endopod apparently much longer, being nearly twice as long as the

endopod of the first thoracic limbs.

Genital appendix to tlie last thoracic limbs of tlie male tciniinating in twn jolje.s,

the larger of which bears six long seta3, the smaller one liciiii; devoid of set;i3, but

apparently having a covering of very fine hairs.
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PleojJod,^ ill tlic niiile agrceiug in ;ill points with those of males of the genus

Aniblyop.'i.

Tdson (Fig. IG) not quite as long as the last segment of the pleon, triauguhiv in

shape, tapering evenly to a narrowly rounded apex, nearly twice as long as broad at

its liase
; distal half of eadi lateral margin armed with nineteen spines, increasing in

length towards the apex, the terminal ones about one-tenth of tlie total lengtli of the

teJson ; median setae absent.

Uropods broken on botli sides, but the inner one possesses a single strong spine

on the veutral surface at the inner posterior angle of the otocyst.

Length of the single specimen, an apparently adult male, 13 mm.

There can be little doubt, I think, that Dactylerythrops arcuata, Illig (190G), is

the same species as the present one. Minor differences, it is true, are to be noticed.

For instance, the visual elements of the eye in Illig's species are represented as larger

and less numerous than in D. liodgsoni. It may be that in the former preservation has

caused the visual elements to mass in groups of more or fewer lenses, since in the

'Discovery' specimen, as the figure (Fig. 9) shows, the visual elements are not

regularly arranged, liut more numerous in some places than others, an eflect probably

due to the mode of preservation.

Moreover, in D. arcuata, the telson is not quite so long compared with the

breadth at its base as in D. hodqsoni, and is furnished with only eighteen spines on

each lateral margin. But these differences are insignificant when compared with the

general agreement between the two species in most points. One or two characters

may be added to the above diagnosis from Illig's description and figures.

Aiitennular peduncle long and rather stout, last joint the largest and nearly equal

to the combined length of the other two.

Antennal scale slightly over-reaching the antennular peduncle, aliout four times

as long as broad, outer margin entire, and terminating in a short spine beyond which

the apex of the scale is only slightly produced.

Four species of this genus are now known, D. sarsi (Ohlin, 1901), D. thaiimatops

and D. goniops, Tattersall (1907), and the present species.

From the other three species, D. hodgsoni is at once distinguished by the shape

of the eye. In D. sarsi the eye is acutely pointed in front ; in D. thaiimatflps it

is of quite peculiar form, with an outer equatorial membranous ridge, while in

D. goniops the eye is quadrangular rather than pyriform in shape. Otherwise the

four species are rather closely allied and form quite a distinct generic group to

themselves.

D. hodgsoni is at present only known from very deep water in the Antarctic

Ocean. Illig's specimens were collected over a depth of 4000-5000 metres, while the

present specimen was dredged in 2030 fathoms {ca. 3700 metres).
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Sub-Family ^Iysidetin.k, Holt and Tattersall.

Genus Mysidetes, Holt and Tattersall.

? Mi/sidopsis, G. 0. Sars, 1888 and 1885, noii G. 0. Sars, 18G4.

M//sideis (pars), Holt and Tattovsall, IDd.j, iinn 0. 0. Sars. IkC,;).

Mysidetes, Holland Tattersall. llloC (1) and (2).

Metfimi/sidclhi, Hlig, \'Mh\.

A full diagnosis of this genus and a statement of its possible affinities have

already appeared, Holt and Tattersall (1906 (2)). Wiiile agreeing in most characters

with tlio normal genera of the LcptoinyMlnai, the rudimentary nature of the pleopods

of the male otters a feature of sharp distinction from meml)ers of that sub-family

and has necessitated the establishment of a new sub-family for its reception. In

the form of the telson and armature of the inner uropods it approaches rather closely

to the genera Heteromysis and MysidcUa, but wliereas in the former the third, and

in the latter the first, thoracic limbs are jieculiarly modified and strongly armed, in

Mysidetes both these limbs are of normal structure. The external resemblance of

females of the present genus to those of Mysidopsis and Mysideis has already been

noted, and a comparative table of their resjjective characters was given (Holt and

Tattersall 190G (2)). It will sufiice here to mention that Mysidetes differs from

Mysidopsis, (l) in having a well-developed molar tubercle to the mandible; (2) in

the presence of a setiferous expansion of the inner margin of the basal part of the

second maxilla, and (3) in having the endopods of tlie first thoracic limbs seven-

jointed instead of six.

From Mysideis it is distinguished l)y having the endopods of the first and

second thoracic limbs of normal stoutness and usual armature, instead of being

unusually massive and strongly armed; while from both genera it differs, (1) in

having the cleft of the telson armed with spines
; (2) in the uropods having a row

of spines in their inner edges extending well over half-way down their length, and

finally, (3) in having the pleopods of the male rudimentary.

Mysidopsis incisa, G. 0. Sars (1885), probably Ijelongs to this genus. It was

described in the ' Challenger ' Report from a specimen taken off' Austraba. This

specimen is a female much mutilated, and dissection was neither practicable nor

desirable. The telson and inner uropods, however, conform to the type found in

Mysidetes.

The genus Metamysidella (Illig, 190G) is undoubtedly synonymous with this

genus, tliougli no menticm is made in the diagnosis of the charac'ter of tlic pleopods of

the male. In all otlier features the two genera agree absolutely.
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Mysidetes posthon.

(PI. VIL, Figs. 1-13.)

Mysidetes posthon, Holt and Tattersall, I'.nk; (l).

Localities of captures:—Off Coulmau Island, 100 fathoms, one specimen, male,

25 mm.

Winter Quarters, 5. G. 02. 50 fathoms, one specimen, female, 23 mm.

AVinter Quarters, 21). 8. 03. No. 12 Hole, 25-30 fathoms, three specimens, two

females and one male, 21 mm.

General form (Fig. 1) compact and moderately robust.

Carapace (Fig. 1) leaving the last segment of the thorax exposed posteriorly;

antero-lateral margins produced into a short obtuse rostrum not extending lieyond

the eyestalks ; antero-lateral corners rounded, cervical sulcus well marked.

Pleon (Fig. 1) longer than the carapace; first five segments sub-equal in length :

sixth segment about once and a half to twice as lono; as the fifth.

Eyes (Fig. 1 ), large, globose
;
pigment brown.

Antennular peduncle (Fig. 2) much shorter than the antennal .scale ; basal joint

longer than the terminal joint, and having its outer corner produced beyond the

distal extremity of the second joint, the produced part tipped with four or five long

setse ; second joint small ; third joint almost square in shape ; antennular brush in

the male rather small and feebly hirsute.

Antennal ped uncle (Fig. 3) slightly shorter and more .slender than the antennular,

and little more than half as long as the scale ; third joint shorter than the second.

Antennal scale (Fig. 3), lanceolate in shape ; between four and five times as

lono' as broad ; setose all round ; a minute second joint at the apex ; a spine on the

outer distal corner of the Imsal joint.

Mandibles (Fig. 4) with a well-developed molar process and cutting edge; palp

(Fig. 5) with the second joint somewhat expanded and armed with long setse on

both margins ; third joint not much expanded, a row of strong plumose setiB on

the lower edge, and two very strong simple spine-like setaj at the tip.

Second maxillae (Fig. 7) with the setiferous expansion of the Ijasal joint well

developed.

Endopods of the first thoracic limbs (Fig. 8) of about the same build as in the

genus Mysidopsis, but seven-jointed ; masticatory lobe well developed ; inner margin

of the proximal four joints armed with numerous plumose setaj ; sixth joint Ijearing

a well-developed nail and beset with numerous plumose setae.

Endopods of the second thoracic limbs (Fig. 9) very similar to those of Mysidopsis

;

longer than the first ; sixth joint armed with numerous plumose sette, but in the

specimen dissected 1 was unaljlc to detect a nail, though it may have been

broken olf.

s
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EndupudN of tlw third t/uinieic limhs (Fig. 10) with the mcnis longer thau the

tiirsus ; latter eoniposcd of six joiuts : nail well developed and longer than the last

joint of the tarsus.

Endopods of tlie remaining thoracic liinhs lieconie successively longer and more

slender from the lourth to the eighth ; the increase iu length takes place chiefly in

the i.-^chial joint ; the number of joints in the tarsus of the endopods also increases

in the moi'c posterior limbs ; in one specimen there were six joints in the tarsus of

the third limb, six in the tarsus of the fourtli, ten in the tarsus of tlie seventh, and

twelve in the tarsus of the last limb.

Genital appendix (Fig. 11) on the last thoracic limb of the male exceedingly

long and slender, equal in length to the first three joints of the limb to which it is

attached.

Pleopods (Fig. 12) similar in both sexes, consisting of a single ramus bearing

proximally and externally a rather large process tipped with setae.

Tclson (Fig. 13) a little longer than the last segment of the pleon, and more

than twice as long as broad at its base ; cleft at the apex for nearly a quarter of its

length, cleft rather wide, its margins armed with about eighteen teeth on each side ;

the apex of each lolie of the cleft armed with a pair of spines, the inner one the

shorter; lateral margins armed throughout their whole length with about seventy

.spines, which become arranged in series towards the apex.

Inner uropods slightly longer than the telson, with a row of moderately slender

and long spines on its inner ventral margin, varying in number from twenty-six to

twenty-eight, and extending from the otocyst to near the apex ; spines not arranged in

series, but increasing in size distally. In some specimens the .spines extend further

down the uropod than in others.

Outer uropods about half as long again as the inner.

Lemjtli. of an adult female with embryos in the brood pouch, 21 mm. ; of an

apparently adult male, 25 mm. A second female with embryos in the brood pouch

measured 2:5 mm.

It is not a little interesting that this genus should have been discovered almost

simultaneously in the northern and southern hemispheres, M. farrani, Holt and

Tattersall (190G (2)) having just been described when tlie 'Discovery' collections

came to hand.

M. jHistho)!. is a more stoutly Iniilt form than M. farrani, and is further

distinguished from the latter in the following characters :
—

Antennules.—M. farrani has not the outer corner of the basal joint of the

peduncle produced nearly as much as iu ]\f. postluin.

Thoracic limbs.—The tarsus of the endopods iu M. posthon is composed of six to

twelve joints, while in M. farrani there are only four.

Genital appendix to the last thoracic limb of the male is much longer and more

.slender in M. jyosthon than in 31. farrani.



HCHIZOPODA. 35

Pleopods.—The lateral lobe is less developed in ]\[. farrani tliau in M posthon.

Telson.—In M. farrani the cleft is armed with only about thirteen spines,

whereas in M. posthon there are about thirty-six. In the former, moreover, the lateral

margins of the telson are armed with not more than twenty-six spines, not arranged in

series, and situated only on the distal two-thirds of the margin. In 31. posthon the

lateral margins are armed throughout the entire length with about seventy spines,

arranged, at any rate, distally in series. The whole telson in M. farrani is more

slender than in M. posthon.

The spines on the inner uropods of M. posthon appear to be somewhat longer than

in A[. farrani. I have already expressed the opinion that the genus MetamysideUa of

Illig is synonymous with Afi/sidetcs. The type species of the former, ^1/. kerguelensis,

Illig (1906), is, however, a much smaller species than M. posthon, measuring only

10 mm. in length. It is otherwise closely allied to the latter, but differs iu having

the antennular peduncle almost equal in length to the anteuual scale and in the details

of the armature of the telson.

\i Mysidopsis incisa, G. 0. Sars (1885), should iu future Ije found referable to the

genus Mysidetes, as seems probable, it differs from the present species in size, iu

having fewer joints in the tarsus of the thoracic limbs, and in the details of the

armature of the telson.

I should mention here that I do not attach too great an importance to the

difference in size between M. kerguelensis and Mysidopsis incisa as compared witli

31. posthon as a .specific character, for I have found both males and females of

31 farrani quite sexually mature at 15 mm. (judging from the characters of the

antennular bru.sh in the male and the incubatory lamellas in the female), while the

species, fully grown, reaches to 28 mm. in total length.

Sub-Family Mysin.^.

Gbnus Antarctomy'si.s, Coutiere.

Mijsis, Holt ami Tattersall, I'.XiC, (1).

Antarctomi/sis, Coutiere, lOoii.

This genus has lieen recently established by Coutiere for the reception of the

species Itrieffy noted as 3fysis mH.vinut, Hansen (MS.), in tlie preliminary notice of

this collection.

There can be little doubt as to the correctness of the reasons which have led to its

formation, since the Ijiramous character of the fifth pair of pleopods in the male offers a

character of undoubted generic value, as distinguishing 3Iysis 'maxima from the genus

3Iysis [sens, stricto). The genus Jlemimysis has the fifth pair of pleopods in the male

biramous and natatory, but the third pair are only imperfectly l)iramous, the outer

ramus being very minute and single-jointed, whereas in Antarctomysis the tliird pair

resemble the fifth iu having both rami multiarticulate and setose.
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I hi'cauu' awari', only alter llic plates illustrating this rejiurt hail licen printed,

that the two specimens of" Aiitdvctomysis in the ' Discovery ' collections, referred in tho

preliminary note to one species ^1. iiidxima, in reality belong to two distinct but very

closely allied species. On my appealing to Dr. Hansen, he very kindly sent me some

notes and sketches of ^1. maxima, and a second species of the genus discovered by him

in a collection which he is engaged in working out. These notes and drawings placed

the matter beyond doubt, the larger of my two specimens clearly belonging to Hansen's

second species. 1 note tlie species liere, and give the points of distinction, but leave a

full description and name to Dr. Hansen. The drawing on PI. VHI., Fig. 1, was taken

from the real A. maxima, but the remaining figures on the plate represent the

appendages of the second species, which, at the time, I took to be ^4. maxima also.

They will probably be of use, however, in illustrating how closely allied the two species

are when they are compared with the figures given l)y Coutiere (1906) of the true

^1. maxima.

Antarctomysis maxima.

(PI. VHL, Pig. I.)

MijkIs maxima (jMns), Holt and Tattursall, I'JoO (_!).

AiiUd-ctomijsis maxima, Coutiere, lHOfi.

Localitij (if capture.—Winter (juarters, 5. G. 02, D-uet hole, 56 fatlioms, one

specimen, immature male, 33 mm.

Coutiere (1906) has recently described this species in great detail from mature

examples collected by the French Antarctic Expedition. I have practically nothing to

add to his description, l)ut since no figure of the entire animal was given by him, my
drawing on PI. VHI., Fig. 1 may be useful.

Coutiere does not mention the spines arming the inner ventral edge of the inner

uropoil. Tliev extend from the posterior inner corner of the otocyst to the extreme

tip of the uropod, and posteriorly, at least, are arranged in series of twos, threes and

occasionally fours. The species would appear to l)e circumpolar in distribution, since,

besides the single s{)ecimen in the ' Discovery ' collection, it has been taken by the

French, Swedish and Belgian Antarctic expeditions ; by the two former, in considerable

numbers.

Antarctomysis sp.

(PI. Vlll., Figs. 2-12.)

3Ii/sis maxima (pars), Holt ami Tattersall, I'.hii; (1).

Locality of capture :—L;it. 78° 25' 40" 8., long. 185 39' 6" E., 300 fathoms, one

specimen, immature male, 40 mm.

Tills species is so closoly allied to -1. maxiaia that 1 only became aware tliat it

was distinct when too late to properly illustrate it. The figutes 2-12 on Plate VITI.

were taken from tlie appendages of this specimen.
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The species will be fully described aud named Ijy Dr. Hansen, so here I will

merely note the points of distinction between it and ^1. maxima.

(1) Eye.—In A. maxima (PI. VIII. , fig. l) the eye is large and the visual elements

occupy a large part of the outer side of the eye-stalk, so that in dorsal view the inner

eye-stalk proper is much longer than the outer, and in external lateral view very

little of the latter is visible. In tlic present form the eye is smaller and narrower than

in A. maxima, the visual elements occupy the terminal part of the eye-stalk only, so

that the inner and outer margins of the latter are subequal in length, and in external

lateral view practically the whole of the eye-stalk is visible.

(2) Rostrum.—In A. maxima the angle contained l)y the antero-lateral margins

of the carapace which form the rostrum is equal to or slightly greater than a right

angle, so that in lateral view the antero-lateral margins are not very oblique. The

tip of the rostrum is produced into a very small spine.*

In the new species the angle of the rostrum is considerably less than a right

angle, so that the antero-lateral margins of the carapace in lateral view are very

oblique. The apex of the rostrum is bluntly rounded.

(3) Antenim.—In A. maxima the basal joint of the antenna, from which the

anteunal scale and peduncle arise, bears two spines ventrally, one at each of the outer

and inner distal corners. In the new form, only the one on the outer distal corner is

present, the inner corner being rounded.

(4) In A. maxima the tarsus of the third to the eighth thora*dc limbs is seven

to eight-jointed (excluding the nail) ; in the present species the tarsus is six to

seven-jointed, so that the two distal joints before the nail are proportionately longer

than in .1. maxima [cf. PL Vllf., Pig. 8, with Coutiere (190G), PI. I., Fig. 11).

In other characters the two species are practically identical.
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EXPLANATION OF THE PLATES.

PLATE I.

Eupliausia superha.

Via. 1.—Male, 45 mm., dorsal view of anterior end x Id.

Fig. 2.—Female, 45 mm., dorsal view of anterior end x 10.

Fig. ?>.
—" 6'/«c/'«//s " stage, dorsal view of anterior end x 15.

FiPt. 4.—Late Cyrtopia stage, dorsal view of anterior end x 30.

Fig. 5.—Mandibular palp x lo.

Fig. ().—Second maxilla x 13.

Fig. 7.—First maxilla x 13.

Fig. S.—First thoracic limb, eudopod» x '.).

Fig. It.—Second thoracic limb, endopod x 'J.

Fig. 1(1.—Lateral spine on carapace of female, 50 mm. x 30.

Fig. 11.—Lateral spine on carapace of male, 45 mm. x 3o.

Fig. 12.—Lateral spine on carapace of male, ;'.0 nun. x :!g,

PLATE IL

Euphausia rri/staVorophias.

Fig. 1.—Male, lateral view of entire animal x 0.

Fig. 2.—Female, dorsal view of anterior end x 15.

Fig. 3.—Mandibular palp x 30.

Fig. 4.— First maxilla x 30.

Fig. 5.— Second maxilla x 30.

Fig. C.—First thoracic limb X 20.

Fig. 7.—Second thoracic limb, endopod x 2<).

Fig. 8.—Calyptopis larva x 4i).

Fig. 9.—Fnrcilia larva x 2n.

Fig. 10.—Cyrtopia larva x 2().

PLATE IIL

Thysanoessa macriira.

-Female, 28 mm., lateral view x G.

-Female, dorsal view of anterior end x 10.

-Antenna! scale and peduncle x 15.

-Mandibular palp x 30.

-First maxilla x 30.

-Second maxilla x 30.

-First thoracic limb, endopod X 30.

-Second thoracic limb, endopod x 15.

-Seventh thoracic limb, endopod x 30.

-Rudimentary eighth thoracic limb x 60.

-Endopod of the finst pleopod of the male x 00.

-Endopod of the second pleopod of the male x GO.

I 2

Fig.
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I'l.ATH [V.

Eiipliaiiaid triacantha.

Fig. 1.—Male, lateral view X (!.

Fill. i.—Male, dorsal view of anterior end X 20.

Fii!. ;?.—Inner lobe of the endopod of the first pleopods of the male to show copulatory a])paratus x !^<>.

Eiqjhausia valient itii.

Fig. 4.— Outline of antcnnular peduncle of 'Discovery' specimen x !'(•.

Fk;. .'). -Outline of rostrum and basal joint of antennular peduncle of 'Challenger' specimen x ;>0.

Fifi. (;.- Inner lobe of the endopod of the first pleopods of the male in ' Challenger' specimen, to show

copulatory apparatus x J^O.

Euphausia s/i, juv.

Fig. 7.— Dorsal view of anterior end of specimen, 10 mm. x oo.

Fig. ^.—Lateral view of antennular peduncle of the same specimen x GO.

Fi,;. 0.—Spine on the third sc£;meut of the plcon of the same specimen x -'it.

Ei/jtiitiiisia (ri/stiiJli)nijjliiiis.

Fig. 10.~ Inner lobe of the endopod of the first pleopods of the male, to show copulatory apparatus X 80.

PLATE V.

Haiinpnomysis antardka.

Fig. 1.—Female, dorsal view x 10.

Fig. 2.—Enlarged view of anterior end x 23.

Fig. 3.—Side view of anterior end X 23.

Fig. 4.—Dorsal view of peculiar antennnlar organ x 70.

Fig. 5.—Side view of same x 7(».

Fig. 6.—Mandible x 20.

Fig. 7.—Mandibular palp x 20.

Fig. f^.—First maxilla X 20.

Fig. 9.—Second maxilla x 2o.

Fig. 10.—First thoracic limb x 2o.

Fig. 11.—Second thoracic limb, endopod x 10.

Fig. 12.—Third thoracic limb, endopod X 10.

Fig. 13.—Sixth thoracic limb, endopod x Id.

Fig. 14.—First pleopod x 20.

Fig. 15.—Second pleopod X 20.

Fig. 16.—Third pleopod x 20.

Fig. 17.—Fourth pleopod x 20.

Fig. 18.—Fifth pleopod X 20.

Fig. 19.—Telson and uropods X 20.

PLATE YL

Pseudomma belyicae.

Fig. 1.—Female, dorsal view x 10.

Fig. 2.—Mandible x 30.

Fig. 3.—Mandibular palp x 30.

Fig. 4.—First maxilla X 30.

Fig. 5.—Second maxilla x 30.

Fig. 6.—First thoracic limb, endopod x 13.

Fig. 7.—Second thoracic limb, endopod x 13.

Fig. 8.—Telsou x 20.
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Dactylamhhjops h odgsuni.

Fig. 9.—Eye, external lateral view x 20.

Fig. 10.—Mandible x 4o.

Fig. 11.—Mandibular palp X 4().

Fig. 12.—First maxilla x 40.

Fig. 13.—Second maxilla X 40.

Fig. 14.—First thoracic limb, endopod x 27.

Fig. 15.—Second thoracic linili, endopod X 27.

Fig. 1G.—Telsou x 20.

PLATE YII.

Mi/sidetes iwdlio>i.

Fig. I.—Female, dorsal view x 13.

Fig. 2.—Antennular peduncle x IS.

Fig. 3.—Antennal peduncle with autennal scale x 1 S.

Fig. 4.—Mandible x is.

Fig. 5.—Mandibular palp x is.

Pig. G.—First maxilla x IK.

Fig. 7.—Second maxilla x is.

Fig. S.—First thoracic limb, endopod x IS.

Fig. 9.—Second thoracic Iimli, endopod x is.

Fig. 10.—Third thoracic limb, endopod x is.

Fig. 11.—Genital appendix of male x 18.

Fig. 12.—First pleopod x 24.

Fig. 13.—Telson x 18.

PLATE VIIL

Aniarctomysis maxima.

Fin. 1.—Immature male, dorsal view X (5.

Antarctomijsis sp.

Fig. 2.—Mandible X 2(i.

Fig. 3.—Mandibular palp x 20.

Fig. 4.—First maxilla x 20.

Fig. .").—Second maxilla x 20.

Fig. (5.—First thoracic limb, endopod x S.

Fig. 7.—Second thoracic limb, endopod x s.

Fig. 8.—Third thoracic limb X S.

Fig. 9.—Second pleopod of the male (immature) x 15.

Fig. 10.—Third pleopod of the male (immature) x 15.

Fig. 11.—Fourth pleopod of the male (immature) x 15.

Fig. 12.—Fiftli pleopod of tiie male (immature) x 15.



INDEX OF GENEEA AND SPECIES.

Amlilijopa, 20.

Amlih/njis alibreviata, ;5().

Amhljjops crozetti, 3.

Anfair/nmi/xix, 3, 35.

Ai)ta/riomi/six maxima, '2, 3G.

Ardomysis, 22.

Boreomysis, 22.

Boreomysis sryphops, 3, 22.

Geratomysix, 22.

Daiiylamblyops, 3, 29.

Dactylamblyops yoniops, 31.

Badylamblyopf, hodgxoni, 2, 3it.

Dadylamblyops sarsi, 31.

Dactylamblynps thauniatops, 31.

Bactylfryl/tnijis, 2 9

.

Dactyleryt/iropa arniata, 2, 30.

Echinomyfik chimi, 2.

Eucopia, :'>.

Eucopia amtralis. 1, 2, 3.

Euphausia, 4.

Eiiphausia sYi., 14, 1(!.

Euphausia antairtica, 1, 4.

Euphausia austraUs, 1, 4, 5.

Euphausia crystallorophias, 2, 9.

Euphausia yibboidcs, 1(1.

Euphausia ylacialis, l, 4, 8.

Euphausia lucens, 1, 11, 14.

Euphausia murrayi, 1, 4, (1.

Euphausia similis, 2,11.

Euphausia splcndcns, 1, 11, ];;. M.

Euphausia superba, 1, 2, 4.

Euphausia triacantha, 12.

Euphausia rullcntini, 13, 14.

Hausciiou/y.sis, 3, 22.

f/nuscDiJuiyxin antairtica, 3, 23.

Hansenomysis fyllse, 22, 2fi.

/femimysis, ?,5.

Hctcroinysix, 32.

Lnphoyaster iypicus, 3.

Mctamysidplhi, 32.

Mctamysidella hcryucli'nsis, 35.

Miclitheimysis mixta, 3.

Mysideis, 32.

ifysideJla, 32.

Mysidctes, 3, ;>2.

Mysidetes farran i, 34.

Mysidetes poslhnn, 33.

Mysidopsis, 32.

Mysidopsis incisa, 32, 35.

J/ysw, 35.

Mysis maxima, 1, 35, 3(!.

Nydiphanes couchi, (i.

Petalophthalmus, 22.

Pdidophthalmus armiycr, 22.

Petalophthalmus vculatus, 22.

Petalophthalmus tvillemoesii, 22.

Pseudomma, 3, 27, 30.

Pspudnmma australe, 29.

Pseudomma belgicse, 27.

Pseudomma roseum, 28.

Pseudomma sarsi, 1, 2, 28.

Scolophthalmiis, 22.

Thysanoessa, 3, 17.

Thysanoessa yrpyuria, 18.

Thysanoiissa mucrura, 1, 2, 17.
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CKUSTACEA.
VIII-COPEPODA.*

By E. Norris Wolfenden, M.D. (Cantab.), F.L.S., F.Z.S.

(7 Plates.)

PREFATORY NOTE.

The collection handed to me for examination and report thereon was contained in 1G3

bottles, the contents of a few of which were in such bad preservation that they were

practically worthless for the purpose of identification. The collection of individual

species is not a large one, though there were great quantities of the more common

species. But few absolutely new forms were found ; these comprised a new genus

[Paralahidocera) and seven new species {Euchoeta similis, Stephus antarcticum, Xantho-

calanus antarctkus and A', nuignus, Ilaloptilus ocellatus, Faroella antarctiea, and Gaetanus

antarcticus). As such of these copepods as may be considered Antarctic were

collected within a small area, I have not deemed it necessary to occupy space by the

repetition of individual captures, which would l)e momitonous and of no particular

interest. The drawings have been made by Miss Marion Lees.

The signs used in the following pages are B 1 and B 2 for first and second basals
;

Hi and Re for endopodite and exopodite ; SI for inner marginal and Se for outer

marginal spine (or bristle) ; Li for inner and Lc for outer lobe ; Th for thoracic

somite. As they were first used in Giesbrecht's great work, and have been subse-

quently often employed by others as abbreviations, the author has thought no

excuse necessary for their use here, in order to avoid the constant repetition of the

words " exopodite " and " endopodite," etc.

I.

Until the expedition of the ' Belgica ' there existed no records of the collection of

Copepoda south of Kerguelen, except those of Dr. Brady, which referred to the

' Challenger ' collections made from the south of Kerguelen to the pack-ice at 66° 29' S.

The collections made by the ' Discovery,' the ' Belgica,' and the ' Gauss ' form a

most important contribution to the planktonology of this southern region, and the

* Owing to the author's absence from England he was unable to see the '• revise " of this Eeport.—Ed.
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results of any one expedition cannot properly l)e appreciated without reference to the

others.

The 'Belsica' collections were made S. and S.E. of Peter 1. Islaml, between (i9° 48'

and 71° 18' S., and 81° 19' and 92° 22' W., between April 21st and December (ith, 1898,

bv means of nets lowered throntih lioles in the pacik-ice to a depth of 0-500

metres.

The ' Discovery ' collections were made by lowering- and raising a vertically

actuated net through holes cut in the ice, while the ship was in Winter Quarters.*

The ' Gauss ' (collections were made from the South of Kcrguelen to the winter

station in Gauss Bay, Kaiser Wilhelm II. Land, and were of very extensive character,

and as the collections were further made throughout the Atlantic traverse of the ship,

they afford an opportunity for the comparison of the purely Antarctic fauna with that

of the Southern Ocean.

In considering the question of the distribution of the Copepoda of the southern-

most area of the Atlantic (the Antarctic region) it is convenient to consider the results

of these expeditions together, since any conclusions drawn from the results of the

' Discovery ' alone would be incomplete and even misleading. The ' Belgica ' collections

have been reported upon by Dr. Giesbrecht (" Resultats du Voyage du S.Y. 'Belgica'

en 1897-1898-1899"; Rapports Scientifiques, 1902), and the ' Gauss ' collections are still

under examination, and I only now refer to the results of my examination of that

collection in so far as they assist the elucidation of the ' Discovery ' results.

From the results of the three expeditions (' North American,' ' Challenger ' and

'Vettor Pisaui ') which, previously to the 'Belgica,' had collected in the Southern

Ocean as far south as the pack-ice, Giesbrecht accepts seventeen species as

correct, after rejecting a number of species as "ungeniigend be.schriebenen unci niclit

zuverliissig genug bestimmten "),f vie, Actid'nis armatus (50^ S.), Calanus finnun-chichm

(52°), Cahinus patagoniensis (47°), C. propiiiqims (64° .37'), similliimi..s (52°), Centropages

brachiatus (52°), Clausocalanus arcuiconiis (53°), Clytemnestra scutellafa (46°),

Drepanopus fofcipf(tus (53°), P. pectinatus (49° 16'), Metridia boeckil (45°),

* Mr. Hodgson has supplied me with the followiug.

—

Ed.

" Tow-netting in Wintek Quarters.

" After the surface of the sea was frozen over there was no means of (h-agging a tow-net through the

water, and as the current seemed sufficiently strong to hold the net -out, it was attached to a line about a fathom

above a heavy sinker, 28 lbs., and lowered to a depth of ten fathoms, except in special instances or during the

summer. This depth was decided on, it having been found that the formation of ice crystals on the nets could be

avoided. These crystals formed on the lines down to 5-8 fathoms, according to the season. The nets remained

down for twenty-four hours, sometimes longer if the holes could not be visited on account of the weather, or

opened on account of some difficulty with tlie ice. The mouth of the net was always in an approximately vertical

position, this was secured by the attachment of the line direct to the ring of the net and the sinker to the other

side of the ring."

t The rejected species are, Acartia denticornis (52°), Candacia carta (50°) and truncata (64° 37'), Eucalanus

(ilteniiatus (47" 25'), Eucluita marina (47° 25'), Haloptilus aculeatns (46° 46'), Heterorrhabdus spinifrons (,'?0°)^

Lucicutia flavicornia (47^ 25'), Plcuromamma ahdominale (65" 42'), Copilia siylifera (66° 29').—Giesbrecht,

' Belgica ' report, p. 5.
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Monstrilla grandis (49°), Oithona siinilis (52°), Paramlaaus jMrcux (52°), Rhlncalanus

nasutus (52°), R. gigax (G5° 42'), Scolecithrix minor (4G° 46').

This list contains a striking number of forms which are usually associated with

more temperate regions, and, as Dr. Giesbrecht remarks, the failure in agreement with

the pelagic species of the ' Belgica ' is very striking, for only two species are common

to all collections. Comparing it with the results of the ' Discovery ' the same

extraordinary differences are manifest, only four species
(
C. propinquus, C. simillimus,

Clausocalaims arcuicorni.'^, O'lthoim sijnilis) being common to both collections.

In the ' Gauss ' collections, in the area between Kerguelen and the Winter Station,

appear a great number of species in excess of those either of the ' Belgica ' or

' Discovery.' Whereas in the ' Belgica ' collection occur thirty species, of which nine-

teen only arc pelagic, in the ' Discovery ' collection are twenty-four species of pelagic

Copepoda ; but in the ' Gauss ' collection this number is more than doubled, and a

numljer of species occur even in the collections made round about the Winter Station

which are not entirely Antarctic, but extend a long way northwards through the

deeper waters of the Atlantic Ocean, and have been brought there probably by southern

currents. The species determined, however, show but little agreement with the list

enumerated above.

The very extensive number of species captured by the ' Gauss ' naturalists is

probably due to the fact that the tow-nets were used at much greater depths than in the

case of either the ' Belgica ' or ' Discovery.' In the former, 500 metres appears to have

been the limit, whereas in the latter the collections may be considered to be practically

surface collections. If the tow-net had been used at the depths it was employed on

the ' Gauss,' viz., to 3,000 metres, the agreement between the respective captures

might certainly have lieen greater, and the number of species taken greatly

increased.

In the ' Gauss ' collections appear only six species which agree with any of

the species referred to above (viz., Aetideus armatus, Calanus projnnquus and C.

tibniUlmus, Claufioadaiius arcuicornis, Oithona similis, Lucicutia flavicornis), and when

it is remembered that in the ' Belgica ' collection there are only two species, and in the

' Discovery ' only four species, of the twenty-seven species enumerated by Giesbrecht

which are in agreement, the conclusion is inevitable either that the captures made by

the expeditions mentioned were unusual, or that the identification of species has in some

instances been erroneous. That unusual species do appear in these areas, even close to

the ice, is shown by the occurrence in the ' Gauss ' Antarctic collections of Corycceuv

,spi'cio'<U'<, Sapphirina metallina, Aetideuf< armafiis, Lnbidocera acutifrons, Undeuclui'ta

major, Arietellus setosus, and others; and in the 'Discovery' collection in Lat. 56°

31' S., Long. 156° 19' 30' occurred Eucalanus siibtenuis, and in Lat. 49° 40' S., and

Long. 172° 18' 30" W., Pleuromainnia gracilis, several young Candace, Euchoeta

)n.arina, and Centropages violaceus, which belong undoubtedly to a subtropical or

warm temperate area, and arc to l)c regarded as accidental.

VOL. IV. K
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Wliilc the iminber of species captured was in each case comparatively small, the

imiuUcr (if individuals iu any one haul in the case of the 'Discovery ' was very great.

The rule which appears to hold good for tow-netting in the north part of the North

Atlantic, viz., that the further north we go the smaller the number of .species, but the

immensely increased preponderance of individuals of certain species, certainly holds

good as regards the South Polar regions. Immense numbers of the small copepod

Ctenocalanus vanus appear in some of the hauls, to the almost entire exclusion of

any other species, and in other cases the larger copepod Euchceta aittarctim appears

in great preponderance. Cahmus acutus and, to a lesser extent, Calanus propinquus

also preponderate largely. Similarly, Jlfctridia (ji'rlacliei appears in most of the

captures.

The collections of the ' Gauss ' provide information which is not given by those of

the ' Discovery ' or of the ' Belgica,' namely, that several species which appear

in the Southern Polar Sea also occur in the deeper water of the Atlantic Ocean

to the northwards of the Antarctic area. But as this properly belongs to the report

of the ' Gauss ' collections which I have in hand, I forbear its discussion in

this place.

Two questions arc suggested by Dr. Giesbrecht in his ' Belgica ' report, viz.,{l)

Does the Antarctic area possess a peculiar fauna ? (2) Is the small agreement of the

Antarctic copepod fauna with that of the nearest seas due to defective research, or is it

that the area of the pack-ice has its own peculiar fauna ? and the further questions as

to whether the admixture of Polar and Antarctic fauna occurs in the deep ocean, or

whether there are physical and biogenetic conditions in the Polar regions which differ

from those in the warm seas and prevent such exchange of species, receive some

elucidation from the collections of the ' Gauss.'

With regard to the first question, viz.. Does the Antarctic area possess its own

peculiar fauna ? it must be remarked that from the results of the three collections

named the typical copepod fauna (pelagic) of this region consists in the following :—

-

Calanus acutuf

,, simillimus

,,
ptr^pinquus

Rhinealanus grandis

Euchceta antarctica

„ austrina

„ similis

Ctenocalanus vanus

HeterOrrkahdus uustrinus

Euchirella magna

Spinocalajius antarcticus

Metridia gerlachei

Oncea curvata, similis, J'rigidd, mdopus,

conifera

Scolecithrix glacialis

Oithona similis

„ frigida

Gaetanus antarcticus

Haloptilus ocellatus

Paralabidocera hodgson

i

Stephus longipes

,, antarcticum .

Ectinosoma antarcticum

Microcalanus pusillus
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1. Of the Antarctic Copepoda the following are new species and genera :

—

Paralahidocera hodgsoni Euchirella magna

Ilaloptilus ocellatus Faroella aiitarctica

Stephos antarcticus Gaetanus antarcticus

Euchoeta similis Xanthocalanus antarcticus

Calanus siinilllmus (mentioned briefly by Giesbrecht, loc. clt.).

2. The following are species newly described ])y Dr. Giesbrecht (' Belgica ' report),

occurring also in the ' Discovery ' collection :

—

Euchoeta antarctica

Stephus longipes

Metridia gerlachci (nearly related to M. hoechi and M. lucens).

Oncea curvata „ ,, 0. suhtilis, Giesb.

Rhincalanus grandis ,, ,, B. gigas, Brady.

liarpact icus furcifer „ „ Il.flexus, Brady.

3. Of species which occur in the North Polar regions there are only the following

' Discovery ' species, which bear such slight modification as to be practically identical :

Microcalanus jnisillus (= Pseudocalanus pygmseus) ; Oithona similis.

4. The ' Discovery ' collection would therefore lead us to suppose that, so far as

copepod fauna is concerned, there is little resemblance between the characteristic fauna

of both Polar regions. In the ' Belgica ' collection, Oncea conifera and notopus ; and in

the ' Gauss ' collection, Oncea conifera, Gaidius tenuispinus and hrevispinus, and

Amallophora magna, that is, seven species of a total of 55-60 species occurring in the

South Polar seas, are all that are identical with the species described by Prof. Sars as

collected by Nansen's Norwegian North Polar Expedition. It would not, however, be

safe to take this list of Prof. Sars' as the ultimate result of copepod research of the

North Polar seas, and other species may yet be found to be identicah

The following table shows the comparative relationship of species of the more

frequently occurring genera :

—

N. Polar.
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typically Antarctic species ever find tlieir way northwards l)y way of the deep Atlantic

trough, hut there is little evidence of it in the many collections made by the ' Gauss

'

throughout its Atlantic traverse. A certain numl^er of species which are ubiquitous,

such as Oithona simili-<, some species of Oncen, Haloptilus loiigiconm, Gaidius

tenuispinus and major, and Gaetanus {(irmiger, and possibly cmidani), extend from the

Faroe Channel to the southern ocean ; but so far as the evidence at present goes,

the Antarctic Copepod fauna is distinct from that of the Arctic seas, and the species

which are typical of this region, and most numerous, do not extend far into the

Southern Atlantic. As no observations have been made of the Copepod fauna of the

deep water of the Indian Ocean, it is quite possible that Antarctic species may l»ear a

considerable extension northwards in this direction.

It is curious that no great number of Ilaipacticidse appear in the collections of the

'Discovery,' only three examples all told oi liarpacticus furcifer, \vhk-h is iiornewha,t

difi"erent from any Harpacticus of the northern hemisphere ; and only five are described

from the 'Belgica' collection by Dr. Giesbrecht, two of which {-H. brevicornis, H. chelifer),

are identical with northern species. A fair number of species occur in the ' Gauss

'

collection, but these have not yet been examined.

The paucity in numbers of the Harpacticidse in the ' Discovery ' captures is no

doubt due to the mode of collection.

II.

List of Copepods in the ' Discovery ' Collection.

Euchccta antarctka.

Metridia gerlachei.

„ princeps.

Calanus acutus.

„ jjropiii quits.

„ tonsus.

„ similUmus.

Cteiiocalanus vanus.

Oithona similis.

„ friffida.

Oncea ciirvata.

Harpacticvsfurnfer.

Microcalanus piisillus.

Stephus longipes.

„ aiitarcticvm.

Xanfhocidanus antarctkus.

„ magnus.

ParalaUdocera hodgson /.

Rhincalanus grandls

Clausocalanus arcukornis.

Haloptilus occllatus.

Faroella antarctka.

Gaetanus antarctkus.

Heterorrhahdus longkornis.

CALANUS (Leach).

The species first described by Brady as Calanus propinquus has been subsequently

described by Giesbrecht, who now concludes ('Belgica' report, p. 16) that the copepod

described by himself in 1892 as C. propinquus from the S.W. Atlantic, between 37° and

52° S., is not this species, liut one closely resembling it, to which he gives the name
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C. similUmus. Giesbrecht also suggests that the similarity Ijotweeii the two species

leads to the doubt whether C. j/ropinqims has such a wide distriljution as Brady

imagined. This author gave it a distribution throughout all oceans—in the southern

Indian, north in the Taeific (to 35° N.), and in the Atlantic to 30° N.*

I have made a careful examination of dissected specimens from the following

localities :

Lat. 5a° 31' S. Long. 15G° 19' 30" E.

Lat. 59° 19' 8. Lcmg. 124° 24' 30" AV. (28. vi. 04).

Lat. 84° 01' S. Long. 170° 49' E.

Lat. 58° 49' 45" S. Long. 154° 48' W. (24. vi. 04).

Lat. 50° 48' 8. Loiio-. 170° 2' E.
iD'

and in these hauls occur many examples of a Calanus which answers in all particulars

to Giesbrecht's C. simillimus. As these have well-developed genital segments, in some

cases with spermatophores attached, and differ from C. propinquus not only in size,

being very much smaller than this species, but also in the proportions of the third and

fourth pairs of feet, and the serration and proportions of the fifth pair, there is no doubt

that this entirely agrees with the animal briefly described by Giesbrecht ; and I think

he is correct in regarding it as a species different from C. propinquus, and that the

distribution of the latter is not so extensive as was imagined by Brady. I therefore

describe C. simiUimun (Giesbrecht) as a different species.

A third species of Cahinus which does not agree with either of these, being

altogether less robust than C. prupinquufi, and constantly much smaller, but at the

same time larger than simillimus, Imt with the basals of the fifth pair without any

marginal teeth, and the distal margins of the basals of the second to fourth pairs

with a row of spines, may probably be C. toiisus (Brady), but the description given

by this author is of the briefest character, and he gives only two figures, which do

not assist in the identification. However, I attach to it Brady's name, as it is probably

the animal meant by Brady.

Four species of Calanus are found in the ' Discovery ' collection :—

L Cal. ])ropinquus (Brady).

2. C(d. acufus (Giesbrecht).

3. Cal. siinillimus (Giesbrecht).

4. Ctil. ionsits (Brady).

* Lat. 46' 46' S. Long. 45^^ 31' E.

Lat. 64^ 37' S. Long. 85° 49' E.

Lat. il" 25' S. Long. 130'" 12' E.

Lat. 35" 41' N. Long. 157" 42' E.

Lat. 40' 3' S. Long. 132° 58' W.
Lat. 9° 43' S. Long. 13° 51' W.
Lat. 3° 10' N. Long. 14" 51' W.
Lat. 37° 17' a. Long. 53° 52' W.
OIT Kcrguelon Island. Eradv. Joe. ctl.
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1. Calanus propinquus.

(Plate ]., figs, i, 2, 3, P>\ 4.)

Calanus propinquus, Brady, Rep. • Cluilleiii^cr ' XIX., Copepoda (188;;), p. '61.

Giesbrecht, Fauna u. Fl. Neap. XIX. (1892), p. 91.

„ Giesbrecht nnd Sehineil, Pas Tierreich, Copepoda (189."^), p. 1.5.

„ Giesbrecht, ' Belijica ' Keport, p. 10.

„ T. Scott, Trans. Linn. Sue. VI. (1893), p. 2.5.

The length of this copepod given by Brady is 5 • 5 mm., by C4iesbrecht 4 • 9-5 3 mm.
The majority of the ' Discovery ' and ' Gauss ' specimens measure under 5 mm. The
cephalothorax is rather over three times as long as the abdomen, furcal segments twice

as long as broad. Head evenly rounded, without any trace of crest. Head separate

from first thoracic segment. Last thoracic segment laterally produced a little, and

ending in short points. Anterior antennae not reaching beyond the furca (thus shorter

than described by Giesbrecht, in these specimens). Relative proportions of 24th to 25tk

segments as 18 : 21.

Second feet ReZ divided into proximal portion 24 ; distal 25.

Third „ „ „ 20; „ 23.

Fourth „ „ „ 3G: „ 20.

Ri 3 with seven bristles, end saw two-thirds the length of Re 3. Fifth feet, B 1

with inner margin convex below, concave distally, with thirteen or fourteen teeth, and

distally with three teeth, larger than the others. - Ri 3 with five bristles, two outer,

two apical, one inner. This animal is much more robust than the next species

[similllmiiJ<).

The i is about the same size as the ? , and the chief difierenccs consist in the

structure of the fifth feet and shape of the head and thorax. The latter is very like C.

jhiinnrcliicKs, the head oval, rounded, and produced, the first thoracic segment with deep

indentation between it and the second, and its posterior margin protruded. The

anterior antennae with the basal joints much coalesced. Posterior footjaw with a long,

stout, densely-feathered dorsal bristle. Fifth left foot much prolonged, Re 1 and 2

elongated. Re 3 very short and pyriform shape, with short distal bristle. Ri only half

the length of Re, with respectively 1:1:6 short weak bristles. Eight foot Ri nearly

as long as Re, with 1 : 1 : 6 bristles. Re not much more than half as long as Re of

opposite side. First basal with inner margin armed with seventeen to twenty large

teeth ; in its upper part slightly concave, in its lower part slightly convex, the teeth

all of pretty much the same size.
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2. CaLANU8 acutus.

(Plate I., figs. 9, 10.)

Galanus acutus, Giesbrecht, 'Belgica' Report,* p. 17.

This copcpod was first descri])ed by Giesbrecht from the Belgian South Polar

Expedition, and in the ' Discovery ' collection it forms the chief constituent of the South

Polar copepod plankton, along with Endiceta anturctkn.

The majority of the animals I have met with both in the ' Gauss ' and ' Discovery
'

collections are smaller than the size given by Giesbrecht, viz., 4 "7-5 "3 mm. But few

of our specimens reach 5 mm. length, the majority being from 4 "5-4 "7 mm. The

cephalothorax is not quite four times as long as the abdomen, the head divided from

the first thoracic segment, the last segment of the latter produced laterally, but with

evenly rounded margins and no points. In lateral aspect the head is slightly

produced forwards, and more inclined to be oval than rounded. In the dorsal aspect it

has a distinct triangular appearance, with slight crest in the mid-line. In its l:)roadest

part the thorax is 1 • 15 mm. broad, that is, three times as long as broad.

The furcal segments are a very little longer than the anal, and nearly twice as long

as broad. The anterior antennte vary in length in diff"erent animals, in some being only

as long as the furca, in others one or two joints longer, and are distinguished by the

comparative length of the last joint, which is about twice as long as the one before it.

In the second feet the Re is divided into two portions, proximal = 24 ; distal = 13.

third „ „ _ „ „ = 29 ; „ = 15.

,, fourth „ „ „ „ = 15
; ,, = 15.

The Ri 3 has in the second and third feet eight bristles, in the fourth only seven,

and in the fifth only four (with no outer marginal bristle). The end saw of the Rf 3 of

the second feet is shorter than the Re 3 ; in the third and fourth pair longer.

The fifth feet arc distinguished by the absence of the outer marginal bristle of the

Ri 3, and the total a])sence of teeth or hairs on the inner margin of the first basal. All

males appeared to be immature.

3. Calands simillimus.

(Plate I., figs. 5, G.)

Calanus siimUimus, Giesbrecht, ' Belgica' Report, p. 17.

? 2 '5-2 "9 mm. ; cephalothorax, 1'9 nun. ; alidomcn. Mi mm. long.

Head separate from first thoracic segment, evenly rounded, without any trace of

crest. Head not quite as long as the rest of the tliorax (as 18:21). Last thoracic

* " Belgica Eeport " is througliout tliis monograph used to indicate " Ivesultats du Voyage du S. Y. ' Belgica'

en 1897-1898-1899." Eapports Scientifiques. 1902.
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segment laterally produced somewhat and ending in short points. Anterior antennae

about as long as the furca, or about one joint longer.

Genital segment as long as the next two. Furca three times as long as broad, and

longer than the anal segment.

Second feet, Re 3 divided by the marginal spine into two about ef[ual parts.

Third feet, Ri 3 with eight bristles (four outer, two apical, two inner), Re 3

divided into two parts, of which proximal : distal = 17:13.

Fourth feet, ReZ divided by the marginal spine, proximal : distal = 20 : 11.

Ri'i with seven Si (two outer, two apical, three inner), terminal saw of Rco only

tliree-quarters as long as Re 3.

Fifth feet B 1 toothed, with fourteen teeth on the rather convex margin, and at

the distal cud a .slight break in the continuity, with three rather larger teeth somewhat

hidden, in front view, by the upper teeth of the marginal surface. Ri 3 with five bristles

(two inner, thin and short, two apical, and three outer). In the second pair the Ri

reaches about the end of the Re 2, in the third pair to the first inner marginal bristle

of the exopodite, and in the fourth pair as far as the second inner marginal bristle, in

the fifth pair beyond the origin of the first inner marginal bristle. The endopodites

are therefore proportionately larger than in C. tonsu><, and the third segment of the

exopodite is not four times as long as broad.

While this species agrees with C. propinqim.^ in many particulars, the proportions

of the third and fourth feet differ, also the toothing and convex margins of the basals

of the fifth feet, and the size. Many of the examples were quite adult females with

spcrmatophore attached, so there can be no question of their being merely undeveloped

examples of C. propinqims, and, us before mentioned, this species has a considerable area

of distribution in the southern oceans.

4. Calanus tonsus.

(Plate I., fig.s. 7, 8.)

Calanus tonsus, Brady, Piep. XIX., 'ClialL' Report, p. 31.

„ „ Scott, Tr. Liun. Soc. VI. (IS'JS), p. 25.

„ „ Giesbrecht, Fauna u. Flora Neap. XIX., p. i)2.

Dahl, Verb. Deutsclies Zool. Gesells. lY. (1894), p. 77.

Brady's original description of this species is very incomplete, and he merely states

that it is "like C. finmarchicus and propinqmis, except that the anterior antennas are

almost devoid of setse, except on the three apical joints ; the posterior antennae are like

those in C. propinquas, the fifth pair without basal teeth, and the first abdominal

segment large and tumid. The anterior antennae are as long as the body ....
9 Size 3'6 mm." He gives only two figures

—

viz., of the anterior antennas and the

abdomen.

Giesbrecht includes it under the " Unbestimmbare species," remarking that the

VOL. IV. L
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first character probably results from the bad preservation of the animals ; the second is

a character of other members of this genus ; and the third point is characteristic of

gracilis and ruhuntior.

Scott merely mentions that " the large and tumid first abdominal segment seems

to be a fairly good character" {loc. cit.). However, this is not a characteristic of this

species any more than of C. robiistior, and the existence of this species up to the present

time therefore must be regarded as extremely doubtful. However, the ' Discovery

'

collections contain several examples of a copepod, which, if it is not Brady's species,

answers fairly well to it so far as his description goes.

9 3 "5-3 "6 mm. long (cephalothorax, 2'75 ; abdomen, '75. Body broadest at the

end of the first thoracic segment (I'l mm. broad). Abdomen short, genital segment

broad, and one-third broader than the following segment. Fui;cal segments not quite

twice as long as broad, and nearly twice as long as the anal segment. Head evenly

rounded, without trace of crest, separate from the first thoracic segment, last thoracic

segment only slightly produced, and with rounded margins. Anterior antennae only

reaching the end of the third abdominal segment, the only long bristles on the twenty-

third, twenty-fourth, and twenty-fifth segments, the twenty-fourth joint twice as long as

the twenty -fifth. Mouth parts reseml)ling C. finmarchicus.

Second feet—second basal with four large spines on the distal margin at the inner

side. /?e 3 divided liy the external outer spine into proximal and distal portions

respectively as 23:16. iti 3 with eight bristles. The whole endopodite docs not

reach beyond the distal margin of Re 2. Ee 3 as large as Re 1 + Re2.

Tliird feet—four large spines on B 2 distal inner margin, endopodite reaching a

little l)cyond the distal margin of Re 2. Re 3 divided into proximal part = 32, distal

portion = 16. ii'/ 3 with eight bristles.

Fourth feet

—

Re 3 divided into proximal part = 37, distal = 15 ; apical saw only

seven-ninths as long as Re 3. Ri with seven bristles only (three inner, two outer, two

apical). B 2 with one or two spines on distal inner margin.

On the second, third, fourth and fifth feet the outer margin of the second basal is

distally armed with a spine ; in second— fourth, the ReZ = Re I + 2, and is about

three times as long as broad.

Fifth feet—first basal with straight inner margin without teeth or hairs, D 2 with

five spines on the distal inner surface, i?/ 3 with six Itristles (two inner, two outer,

two apical).

The only Calanus with which this shows agreement is, possibly, Brady's C. tonsus

;

but Brady's description is so fragmentary that it may well be another species. It

occurred in some numbers at Station, 22- 11 '01, Lat. 56° 31' S., Long. 156° 19' 30".

Such males as were observed were all immature.
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RHINCALANUS (Dana).

(Plate II., fig. 6.)

Rhine, grandis, Giesbrecht, 'Belgica' Eep., p. 18.

? Rh. ffifffis, Brady, ' Challenger ' Rep. XIX., p. 42.

Scott, 19th Rep. Scotch Fishery Board (I'Jol), p. 237.

Giesbrecht, Fauna u. Fl. Neap. XIX. (1892), p. 153.

/i'//. </if/as was described by Brady as distributed over a very wide area lietween

long. 53° 32' W.— 130° 52' E. and lat. 36° 44' S—65° 42' S. Much doul)t has been

expressed by Giesbrecht as to the validity of this species, and the figures given l)y

Brady of abdomen and of the whole animal are those, in Giesbrecht's opinion, of

immature animals, and this author thinks that Brady's figure of the first feet is really

of one of the otlier pairs of feet.

Scott's specimens (Fair Isle and Firth of Forth) are regarded by Giesbrecht as

E/i. nasutus
(
T/i. 3 and 4 with dorsal or with a lateral spine, as in nasutus, and a pair of

small dorsal points on the genital segment). Mobius's specimen from the north of

Scotland is also identical with vasutus. BIi. nasutus is very common in the Faroe

Channel and seas off the north of Scotland, and occurs abundantly in my collections

made in these regions and along the Atlantic trough, west of Ireland, and also

appears in the ' Gauss ' collections as far south as lat. 20° N., while in the same

collections li'k. grandis (Giesbrecht) appeared. From the remarks of Sars in

"Crustacea of Norway," Vol. IV., p. 15, it might be inferred that Bh. nasutus is of

rare occurrence in the Northern Ocean (" two specimens were taken east of Iceland,

one specimen by Hjort between Scotland and Norway, and it has not yet been found

in the immediate vicinity of the Norwegian coast.") Ilowever I have taken it in

abundance on many occasions throughout the Faroe Channel. It is rather important

to establish the identity of Brady's Kk. giijU'^f, and of two preserved specimens at the

British Museum, which I have examined, one measured 5 "8 mm. and another 6"0 mm.

Both were immature females with four-jointed abdomen, lateral spines on Th. 3

(small), and on Th. 4 (large), with none on the fifth segment, resembling Rh. grandis,

one dorsal spine on the first abdominal segment (no dorsal spines on the thoracic

segments), and so far as could be seen without dis.section, the first feet had an

exopodite of two segments only, and the fifth pair consisted each of only one ramus

of three segments. These two animals were, of course, very much smaller than

described by Brady (8 '5-10 mm.) and were undoubtedly immature, and the .species

may well be identical with young Rlt. grandis (Giesbrecht).

L 2
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Rhincalanus grandis.

R/iincalanus ffrandis, Giesbreclit, 'Bcltjica' Ilcp., p. is.

9 7'2-8'0 mm. Head pnMlucctl iu lioiit, tloisally louglily triaugular iu shape,

with large lateral swellings at the base, rostrum not visible from behind. The cephalo-

thorax is over six times as long as the abdomen, which is composed of three segments.

A pair of short spines on the anterior margin of the third thoracic segment, and a pair

of strong and longer spines on the fourth segment, differentiate this species from nasutus,

also the absence of any spines on the abdominal segments. The first pair of feet have

the Ei and lie of only two segments, Ee three with two marginal spines ; other feet

(except the fifth) have three-jointed rami.

The fifth pair, of one branch only on each side, with three segments, have on the

second segment a long inner marginal bristle, and on the last segment three bristles of

nearly equal length, two apical, of which the outer is the thickest and the middle one a

little the longest, and one on the inner distal margin. A short spine is present on the

outer margin in its upper third. The anterior antennte are about six joints longer

than the furca. Adult males were absent.

These examples are absolutely identical with Giesbrecht's species.

METRIDIA (Boeck).

One of the most remarkable things al)Out Brady's ' Challenger ' Copepoda is tlie

omission of mention of any example of this genus from his report. Distributed

througliout the Atlantic from the North to the South Pole, and in the Pacific, and

throughout the track followed in the Atlantic and Southern Ocean by the ' Challenger,'

the absence of mention of any species of this genus is certainly extraordinary. In the

northernmost regions Mi'tiidia (oii'/ti occurs (Sars, Norwegian North Polar Expedition)

throughout the Faroe Channel and the Atlantic trough as far south as Valentia in

Ireland ; and south of the Wyville Thompson ridge, M. biceiis, norinanl and curticauda

(Wolfeuden) ; while south of Lat. 40° and throughout the Atlantic occur M. curticauda,

brevicauda, princeps and venusta ; but south of Kerguelen appears a new and charac-

teristic species, M. gerlachei, which replaces all others. This is the representative

species of the South Polar seas, and it appears abundantly in the ' Gauss,' ' Discovery,'

and ' Belgica' collections, and it is as characteristic of this area as M. longa and lucenfi

are of the northern cold area. M. j^finceps occurs seldom, and ]\[. hrevicauda as a

straggler, outside its proper area of distribution.
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Metridia gerlachei.

Mctriilitt tjrrlachri, Giesbrechfc, ' Belgica ' Report, p. 27.

9 3 • 5-3 • 8 mm., very varicalile iu size, occasionally a little larger autl often smaller,

liut the average of size of exanq^les iu the 'Discovery' and 'C4auss' collections is

rather less than that given by Giesbreclit for the ' Belgica ' specimens. The cephalo-

thorax is one and a half times as long as the abdomen, head separate from first thoracic

segment, last segment with rounded margins. The abdomen has the proportional

length of its three segments as 9 (genital) : 6 : 4 (anal), and the furca is one-fifth longer

than the anal, and three times as long as broad. It is divided into two portions Ijy the

outer marginal bristle, of which the proximal is twice the length of the distal.

The shape of the head and thorax is in this species characteristic, the back being

extremely gibbous, and the head with very bold curve, which makes it easily recognis-

able at sight from any other species of this genus. The anterior antennte are com-

paratively short and do not reach beyond the genital openings. The first and second

segments are coalesced ; the eighth, ninth, tenth, eleventh, have only faint indications

of separation ; the thirteenth and fourteenth joints are not so clearly divided as the

others. There are strong teeth on one, two, three, five, seven (one each), those of

the third, fifth, seventh joints the strongest, and directed straight forwards. Tlie

sesthetasks are numerous.

The endopodites of the second pair of feet have the usual excavation and hook

process on the first segment, but in this species the inner hook is exceedingly strong.

In the fourth pair the end saw is only two-fifths of the whole length of the Re 3

(shorter than in Giesbrecht's examples).

The fifth pair consists on each side of three segments, but the distal segment is

more or less completely divided into two, the division however is not complete. The

two basal joints are of about the same length and breadth, each as broad as a little

over half the length. The third joint, however, is not more than four-fifths as lono' as

the basals, and only half the l)readth. The second joint bears one short distal bristle,

the last joint one outer marginal liristle in tlie proximal half, and three distal bristles,

of which the innermost is the longest and thickest, the outermost the shortest.

JMetridia princeps.

(Plate III., figs. 3, 4, 5.)

Metridia jirincfff!, Gicsbrecht, Atti Line. Rend., Ser. 4, v. 5, p. 24.

„ „ „ Fauna u. Fl. Neap. XIX., p. 340.

„ „ „ Famin, Ann. Rep. Fish. Ireland 1902-0;;, PI. II. App. II. (I'JOS).

? Metridia macrura, 8ars, Bull, du Mus. Oceanog. Monaco, l'J05, no. 4(), p. 7.

Though only one example of this species occurred in the ' Discovery ' collection, it

was frequent in the 'Gauss' collection, not only at several Atlantic stations, liut also
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at the soutlierumost stations. Northwards it ranges to tlic west coast of Ireland, and,

as has been mentioned, has an extreme southern distribution. Giesbrecht's description

was given from only one specimen, and compared with Sars', very briefly descriljed,

M. macnira.

M. ininceps, Giesbrecht. M. macrura, Sars.

Cephalotliorax one and a half times as long as the Tail about as long as the anterior division

abdomen

Anterior antenna; extend beyond the furca Longer than the body

Short teeth on 1, 2, 4, o, and G, the I'nd the

longest

Genital segment longer than both the following

Anal segment half as long as the preceding one

Fm'ca twice as long as anal, and 5 times as long as About as long as the two ]ircceding segments

broad

Only feeble traces of the strong teeth of i)rinceps

Size 8"5 mm.
5th feet like, -priimqiH, but less unequal

Size 10' 50 mm.

Of the many examples which have come under my notice I find tliat the relative

sizes of the abdominal segments and furca are subject to some variation, thus :

—

1. G.S. 30. Ab. 2, 16. Anal 6. Furca 28 long, 3 broad. Size 8-15 mm.

2. ,, 28. „ 16. „ 8. „ 25 ,, 3 „ „ 8 mm.

3. „ 27. „ 16. „ 7. „ 23 „ 3 „ „ 8 mm.

4. „ 22. „ 11. „ 4. „ 12 „ 2 „ „ 6 mm.

The genital segment is thus always twice as long as the two succeeding segments,

the anal is not more than half the preceding segment, the furca is generally longer

than the two preceding segments, and usually from seven to nine times longer than

broad. The teeth on the antennae are weak, and entirely resemble the figure given by

Giesbrecht in Plate 33, fig. 3 {op. clt.).

It is difficult to resist tlie conclusion that these are one and the same species, and

not two diflerent species. The male was not described by either Giesbrecht or Sars,

but I have met with several examples.

? . The larcjest adults were from 8-9 mm. in lenoth.

The body is very transparent, the head evenly rounded, cephalothorax (4*15-

4 '5 mm. long, alxlomen 4*0 mm. long), only slightly longer than the whole abdomen,

and a little over one-third as long as broad.

The genital segment is lai'ger than the next two, the anal not more than half

as long as the preceding, often much more than the combined length of the two

preceding segments and 6-9 times as long as broad, and divided into two portions

by the marginal bristle, of which the proximal is to the distal as 8 : 5. The right

furcal segment is sometimes a little longer than the left. Anterior antennas at least

three joints longer than the furca, the basal joints broad, with short teeth on the

basal seven joints, of which those on the first two joints are the largest. The
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distal joints taper .and are very slender. Proportional length of joints of anterior

antennse :

—

1&2
I

3
I

4
I

5
I

(i
I
7

I

8&9
I

10
I

11
I

12
I

13
I

U [
15

I
IG

I
17

I

IS
I

19
I

20
I

21
I

22
I
23

I

24
I

25

12
I

4
I

5
I

5
I

5
I

5
I

14 j
C

|
9

|
9

|
12

]

12
|

1 3
|
13

|

14
1
14

|

15
|
10

|

I)
|
10

|
10

j
7

|
3

The eighth and ninth joints arc quite coalesced, but in some there is a weak line of

division.

The second pair of feet have each the characteristic hooks on Eil, and the

outer one is the longest. The surface of the second basal is beset with short spines,

but not the Re 1. The third feet are normal and with shortened end saw. The fifth

pair each consist of four segments, of which the basal is greater than the second,

this longer than the third, and third longer than the fourth and terminal segment.

The first joint has on its surface a considerable bunch of long stiff hairs (as in

princeps), the second joint has a long stiff feathered bristle on the outer distul margin,

and the third joint has a short upright spine on the outer distal margin, in all specimens

(not on the inner side as figured by Giesbrecht), and the end joint has three rather

long fine bristles, of which the innermost is the longest. The spine on the third joint

was in one example replaced by two very short spinules on the right foot, while none

were present on the left side.

$ 5 8-6 mm. long (cephalothorax 3 • 25 mm. Abdomen 2 • 3 mm. long).

Relative lengths of the abdominal segments =14, 10, 10, 4, and the furcal segments

1 3. The left furcal segment is a little the largest and thickest, and six times as long

as broad, and three times as long as the short anal segment.

The anterior antenna) extend for about three joints beyond the furca, as in the

female, and the left one is a clasping organ with weak joint between the seventeenth

and eighteenth segments. The segment beyond the elbow is very long and thin, and

as long as the next two distal joints. There are four joints beyond the elbow. The

conjoined first and second (basal) joints have two strong teeth, the distal one the

largest and curved slightly forwards. The fourth joint has a smaller tooth. Fifth feet

:

The right foot with very long first joint, the second short, but with very strong, broad-

based curved and long hook, the third joint nearly twice as long as the second, and the

fourth and end joint a long simple spoon-process twice as long as the third. In

the left foot the first joint is very small, the second nearly twice as long, the third

a short joint, the fourth a very long simple curved spoon-shaped process. On the

inner margin (proximal) of the fourth, of the third, and the distal foot of the second

are fine hairs. Both feet are of nearly similar length.

EUCHAETA (Philippi).

Two representatives of this genus appear in the ' Discovery ' collections

—

E. antarctica, and another which appears to have constant differences, and to which I

have attached the name E. similis. I do not in this collection find any example of
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Giesljrecht's species E. diistrinn, though I have fouiid it in the ' Gauss ' collections.

E. antarcfica appears in many stages, extensive captures consisted wholly of

immature specimens, ])ut there are many adult examples. Many males appear amongst

these, and while the females are very distinctively different, I am not aljle to discrimin-

ate l)et\veen those males, as to which definitely belong to (intarctiat, and others

which mio'ht belong to shin/ is. Both species are very closely allied, and difter

very considerably from tlie large species of the northern cold seas, viz., nonm/ica,

glacialis and linrhntii.

EUCHAETA ANTARCTICA.

(Plate I \'., tigs. .5, (I.)

Euclueta antarclka, GicsbrccLt, ' Belgica' Report, p. 21.

This is one of the most abundant copepods in the ' Discovery ' collection, appearing

in all stao-es of growth, and in some samples almost to the exclusion of other species.

Size of adult examples 7 • 6 mm.-8 mm. Head evenly rounded, without frontal

prominence and with short rostrum directed forwards. Last thoracic segment with

rounded margins, produced forwards and with a bunch of liairs on each side. The

abdominal segments have the postero-distal margins armed witli rather strong l)luntly

conical and striated teeth, and the two middle segments have on the ventral side

bunches of long hairs. The furca and bristles are the same as in E. similis. The

genital protul)erauce occupies the lower half of the segment, its upper margin is not

deeply concave like similis, Init the whole swelling is directed downwards, and its upper

maro-in is slightly convex. Above the genital swelling is a secondary prominence,

which in the ventral aspect is seen to consist of two valve-like chitin thickenings. The

lower part of the protuberance has two lateral lobes, the upper are small, and above this

a prominent horn directed straight forwards and never absent in adult specimens of

E. antarctica, making it quite characteristi(; of the species.

In the ventral aspect the appearance is quite different from that of similis. The

o-enital opening is oval, almost round, with lateral cushions, and above the upper edge

of the genital opening guarded by a chitin ridge, is the horn.

The whole swelling is quite symmetrical, rather conical, and occupies (|uite the

lower part of the segment.

The first pair of feet have the outer margin very concave above and very convex

below, with a bunch of hairs on the Re 1 , and a long seta. The seta of Re 2 is also

very long and thin. The Re 3 is only half the length of the coalesced Re 1 and 2.

In the second pair the Re 1 has a very short Se, that of Re 2 is very long and

more than twice as long as the Se 1 of Re 3.

In Re 3, the Se 1 does not reach the origin of Se 2, the Se 2 does not quite reach

the end of the segment, and is three times as long as Se 3 and twice as long as Se 1.

The Se 1 and 2 are very greatly curved and almost sickle-shaped.
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In tlie fourth pair the ^('3 is not three times as h^ng as broad (IG : G). The

anterior antennaj are a little longer than the cephalothorax.

The 6 is a little smaller than the 9 , and presents the same sexual diftereuces as

in other Euchaetae. The bunches of hairs on the last thoracic segment, so prominent in

the ? , are absent in the i

.

The first feet have a three-jointed exopodite, the outer margin of which is not so

concavo-convex as in the 9 , and its Se are short.

In the second pair, the Se of the exopodite are also smaller, the Se of Re 2 only

reacliing the origin of the Se 1 of Re 3 ; the Se 2 of Re 3 being little more than half

the length of the distal part of the segment. The fifth feet are characteristic. The

penultimate segment of the left foot is prolonged on the upper margin into a strongly

toothed process, and has a setose conical uuhaired process on the distal margin, the

last segment into a long process, narrow and with a strong bunch of hairs at the distal

extremity, and with a large conical and strongly haired pror;ess. (This process is

sometimes nearly as long as the principal process of the penultimate joint.)

The first basal is short, the second l)asal long, and with very small and rudimentary

cudopodite.

The right foot has short first basal, very broad serond l)asal, long first and second

Re (which are coalesced), and with the last segment blunt and lounded.

EUCHAKTA SIMILIS.

(Plate IV., figs. 1, 2, 3, 4.)

This species occurs plentifully in the same samples in which E. antarctica is

present. For a long time I regarded them as merely different stages in the history of

the same animal, but the careful examination of a great number of individuals from

different tow-nettings proves the constancy of the points of difterence between the two,

and as many of the E. anfarctica and E. «iinilis have spermatophores or egg sacs

attached, I have come to the conclusion that, though so very similar in most characters,

the two species must be separated on account of the invariably difi:erent characters of

the abdomen and orenital segment.

E. similis is constantly rather larger than E. antarctica, 8"6 mm.-8*8 mm., and

more robust, the head flat and rostrum small, but strong and directed forwards and

rather upwards. The cephalothorax is two and a half times as long as the abdomen.

The last thoracic segment is produced forwards, slightly triangular shaped, with evenly

rounded margin, no spine, but a bunch of long hairs on each side. The abdominal

segments, of which the genital is twice as long as the next, are covered with fine hairs,

nowhere with large bunches, and the posterior distal margins have only very small

teeth, not large, as in antarctica. Furca with, on each side, a very short dorsal bristle,

the ventral accessory bristle not geniculated at the base, though bent outwards, its

length not more than about half of the two long tail bristles (next to the innermost).

VOL. IV. M
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Genital segment witli very prominent genital lubcrole, occupying half the segment,

(the lower half only), ilire(-teil slightly upwards in lateral aspect, with apparently three

lobes, an upper and lower, each large with small middle lobe, and without any eminence

on the upper part (of the ventral surface) of the segment as in antarctica, and also

invariably without the ventral liorn which is so characteristic of antarctica. In the

ventral aspect the genital tubei'cle appears to be obliquely placed, directed downwards

tow^ards the left, the vulva guarded by two prominent Haps of which the right one is

below the left one. The whole tubercle occupies more of the left than the right side of

the segment, which in the dorsal view is only slightly swollen at each side.

The first and second pairs of feet and the number of bristles on the maxilla are the

same as in antarctica.

While the female is so distinctly different from that of E. antarctica I am unable

to find similar distinction in the males. Both kinds appear frequently to occur together

in the same sample, and all the males appear to ])e alike.

ONCEA (Giesbrecht).

Oncea curvata.

Oncea curvata, Giesbrecht, 'Bclsjica' Report, p. 42.

According to Giesbrecht, this species difiers from 0. sukilis in the following points :

Length, 0"6-0"8 mm., the body lengthened, the three segments posterior to the genital

are about as long as broad, and comparatively longer than in any other Oncea species

except subtilis (in which tliey are longer than broad), all three segments together are

shorter than the genital (in f<ubtiUs, the genital segment is only a little longer than the

two succeeding segments), the furca is as long or a little longer than the anal segment

(in subtilis shorter). The posterior antennae in both kinds are similar, the maxillipedes,

however, differ ; the terminal hook which, in subtilis, is thin and unarmed, is strong

and beset with pretty long teeth on the concave side, in curinta. The swimming feet

are similar in both species, except that in curvata the proximal outer marginal bristle

on jRi 3 occ^urs in all four pairs, while it is absent in subtilis, and the lancet-shaped

apical bristle of the fourth foot is in cuj^vata longer than in subtilis.

The few examples that occur in the ' Discovery ' collections are smaller than

Giesbrecht's examples, none being more than "56 mm. in total length ($s with egg sacs

attached).

The genital segment is a little longer than the next three segments, the furcal and

anal segments of the same length, the second abdominal segment as long as broad, and

rather larger than the third segment, the relative lengths of .Vl). 2:3:4 and furca

being as 4 : 3 : 4 : 4, the latter nearly three times as long as broad.

In the posterior antennas, the first basal joint is the largest, and the inner margin

of the second basal has a few fine teeth ; the distal segment has three proximal bristles



COPEPODA. 21

of unequal length, the middle uue very -short, and distal to it, a comparatively luug

and slightly armed bristle, terminally four long and two shorter bristles.

The maxillipede is armed with a strong claw bristle, denticulated ou the inner

margin, and the second basal has two comparatively stout bristles, the proximal of

which is armed with wide-apart bristles.

In the fourth pair of feet the apical bristle of the exopodite is longer than the third

cxopodite segment by one-third of its length.

The agreement, therefore, between this .species and Giesbrecht's examples is very

close, the only difference being one of size, and there is no doubt that the two species

are identical.

STEPHUS.*

Mobiamis, Giesbrecht, P'auna u. Fl. Nc;ip. XIX. (18'.i2), p. 205.

Stephos, Th. Scott, 10th Rep. Scotch Fishery Board, Vol. X. (1892), p. 24.5.

Stfphus= Stqihos, Giesbrecht, ' Belgica' Rep., p. 20.

Stephos, Sars, " Crustacea of Norway," Vol. IV. (190:!), p. Gl.

Since Giesbrecht described the genus 3[obiaiuis, which was subsecjuently identified

with Sfi'phos (Scott), several other examples of the same genus have been described.

Scott himself recorded three specimens, viz., S. minor, S. fultoni, and S. gyrans,

supposing the latter to be identical with Giesbrecht's Mohianus gyrans.

Sars has described two new species from Norway, viz., S. lamellatus and

Scotti, which latter is again identical with Stephos gyrans Scott (not Giesbrecht).

Giesbrecht's species {gyrans) is said by Sars to differ in the asymmetrical last thoracic

segment and genital segment, the latter with " a number of irregularly arranged

spiniform processes not found in any of the northern species," the last feet of the

male also differino' from S. scotti.

The ' Belgica ' report contains yet another species described by Giesbrecht as

Antarctic, viz., S. longipes. This species recurs also in both the 'Gauss' and

' Discovery ' collections, and in the latter I find a further and considerably larger

example, to which I have given the name antarcticum.

As these descriptions are scattered over six different volumes, I think it may be

of service to brinw them tooether here.o o

1. S. GYRANS.

S. gijrans, Giesbrecht, Fauna u. Fl. Neap. XIX. (1892), p. 205; Giesbrecht, u. Schmeil, Das Tierreicb,

Copep., p. 29.

Furca longer than broad, anterior antennae reaching to end of genital segmenj;,

genital segment with a curved hook on ventral side, shorter hook on dorsal, fifth feet

* Tlic author, in agreement with Sars, prefers the name originally given to the genus by Scott, but it is

perhaps better to observe the ordinary rule,

—

Ed.

M 2
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iu female, ciid segment rather iiirxcil and liroad basallv ; in male, left loot with several

long appendages, right foot, thin appendages at end and rest foliate; size =0'8-l mm.

(Naples.)

2. S. .SCO'I'TI.

S. ffi/irnis, Scott, Ninek'cnth Hep. Scotch Fishery Board (IHOI), ji. l';!7.

S. scotti, Sars, " Crustacea of >.'or\vay," Vol. IV., p. G?>.

Slender ; cephalothorax symmetrical
;
genital segment without spines, fiuva longer

than Ijroad, anterior antennae reach end of abdomen 2, Re of posterior antennae twice

as long as Ri. 9 , fifth, with denticles on last segment, which is elongated and

pointed
; S , fifth, penultimate joint of left foot tumefied, last segment with about half

a dozen sliort processes; last joint of right foot with long, sickle-shaped process.

Size= 'SS-'^Jo mm. (LochFyne; Norway.)

3. S. MINUS.

S. minor, Scott, Tenth Hep. Scotch Fishery Board, 1S92, p. St.i.

Eol)ust, cephalothorax symmetrical
; genital segment without spines, anterior

antenna about as long as the thorax, furca as long as broad, fifth feet in 9 with

elongated last segment with two little lateral spinules ; in ^ , right foot a long foliate

joint at end, left foot with two digitiform processes at end, penultimate joint only

slightly tumefied. Size = 074 mm. (Firth of Forth.)

4. S. LAMELLATUM.

;S'. lamell/i/u.'!, Sars, " Crustacea of Norway," Vol. IV., p. G2.

Sliort and rol)ust, last segment a.symmetrical ; right side longest, genital segment

unsymmetrical and rounded prominence on right side, but no spines ; furca about as

long as broad, anterior antennae reach to furca, branches of posterior antennae e(|ual
;

fifth foot in 9 , last joint elongated, with fine spine midway ; in ^ , left foot with

much tumefied penultimate segment, with proximally a long spine, and last joint

with a number (about nine) of leaf-like appendages ; right foot not foliate, but last

joint with three or four short, rounded appendages. Size= 1 mm. (Norway.)

5. S. FULTONI.

<S'. fultoni, Scott, Ann. and Mag. Nat. Hist., 7th series, Vol. I. (18'.)8), p. 18.5.

Cephalothorax symmetrical
;

genital segment with spine and hook ventrally.

Fifth feet in 9 are lai'ger and broader (knife-like) than the other, which is pointed ; in 6

right foot with elongated penultimate segment and short, strong, foliate end segment

;

left foot, penultimate segment tumefied, extremity with five or six leaf appendages,

and bifid claw. Size = 1 mm. ((!lyde.)
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6. S. LONCilPES.

iS'. /H/(r///«'.s-, G iusbrccht, ' Belgica ' Rup., p. iu.

CephalotliDViix symnietrical ; geuital segment swollen laterally aucl roughly

triangular-shaped, auterior anteuua; not reaching end of thorax, no spines on genital

segment ; Hfth feet in $ last segment elongated, curved (foliate), with external spine

half as long as in ^ ; right foot with two middle segments very elongated, ending

distally in curved hook not articulating; left foot without tumefied segment, two

middle elongated, last shorter with knol) and spine, but no processes. Size S-d m.

(Antarctic). ('Discovery' and 'Gauss' collections. Wolfenden.)

7. S. ANTARCTICUM.

Robust, cephalothorax a little unsymmetrical, right side prolonged; genital segment

swollen laterally, with bunch of spine-like l)ristles each side ; furca as broad as long;

antcrio)' antennye reach to Ab. 2 ; Ee of posterior autennoe longer than -Ri. Fifth feet

in ? right side longest, each with three end spines, innermost hook-like ; in ^

,

right with third joint elongated and club-shaped distally, with a large, roughly

triangular plate, and last joint a strong, curved hook ; left foot, no tumefied segment,

and last joint with distally a short-stalked haired knob, no appendages. Size = 175-2

mm. ('Discovery' collection.)

Stephus longipes.

(Plate v., figs, t, 2, 3.)

Stephus lonf/i])PS, Giesbrecht. ' Bulgica ' Rep., p. 20.

? •75-' 80 mm. d "65-70 mm. Cephalothorax rather more than twice as long as

the abdomen ; head separated from first thoracic segment, but all segments very

difficult to determine, owing to the indistinctness of the lines. Last thoracic segment

with rounded margins and symmetrical. Abdomen in the female four, in the male five

segments, furcal segments only as long as the anal, as broad as long, and with rounded

margins, each with four tail l)ristles and a short fifth inner marginal bristle. Genital

segment in the female as long as the next two, laterally with roughly triangular

swellings, and in its greatest breadth, broader than long. Anterior antenna3 not as

long as the thorax, and of twenty-three joints, the first, second, eighth and ninth

coalesced, with few bristles, the longest on the seventh and eighteenth joints, but well

supplied with long sesthetasks.

Posterior antennai with exopcdite about one-third longer than the endopodite.

Posterior foot-jaw with rather thick first basal and B\: B2: Riaa 8 : 7 : G ; mandibles

with broad-ended masticatory jilate, one pointed outer tooth, with considerable space

bphveen it and the middle stout companitivfly broad teeth, and three pointed inner

teeth.
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First foot Rl= 1, Re = Z'; no Se on Re 1, jind very short Se on Re 2.

Second feet Ri= 2, Re= 3.

Third and fonrtli feet Ri and Re = 3.

Fifth, each of three segments, two basal, earli sliort and comparatively thick,

terminal segment longer and thinner, prolonged, with a stout eiu\cd hdok with short

bristles on the upper margin and an external marginal thin and short bristle.

The male is rather smaller than the female, the abdomen has five segments, the

mouth organs are as in the female, but the fifth feet are transformed into clasping

organs, that of the right side of four segments, the left of five. The second and

third segments of the left are elongated, the distal segment short and broadened

out, the distal extremity ending in a spine, and at the opposite side a short knob

process, apparently without marginal hairs.

The right foot with short Ijroad second basal, and two distal very elongated and

thin segments, with a long thin sickle-shaped process at the end, which appears to be

a continuation only of the joint above it, and though forming an elbow, does not

articulate.

In the general structure this small Copepod bears great resemblance to the

species Stephus antarcticum, which, however, is twice as large ; the fifth feet in the

female as well as the male are different, and the two species are therefore quite distinct.

Stephus antarcticum.

(Plate v., figs. 4, 5, G, 7, 8.)

9 l'85-2'0 mm. long, cephalothorax about three times as long as abdomen, and

in its broadest part distal of the middle line one-third as broad as long. Head evenly

rounded, a little produced in front, but without trace of rostrum, a weak line indicating

its division from the first thoracic segment. Last two segments of the thorax im-

perfectly divided, and last segment a little unsymmetrical ; on the right side a little

longer than on the left, produced into a round-ended margin, on the left side more

acutely pointed, which is most marked in lateral view. Abdomen of four segments

respectively proportioned: genital segment, 2:8 and anal as 20:13:8:8; furcal

segments as long as the anal, and as broad as long. Genital segment laterally swollen

in the upper part (genital protuberances) and again slightly swollen laterally in its lower

part, with on each side a l)unch of rather long spines, none dorsally. Furca with four

tail seta? on each side, outer margins haired and with, on each side, a short lateral

spine instead of the usual bristle, and on the ventral side a very short accessory

bristle. Of the tail bristles, the two middle ones are much the longest and thickest,

and those of the right side more so than those of the left.

Anterior antennai reach in both sexes to about the end of the second abdominal

segment, having twenty-four segments, the eighth and ninth coalesced. In the posterior

antenna; the exopodite is longer than the endopodite. The mandibles with branches
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nearly of same length, masticatory plate with strong teeth. The posterior foot jaws

with first and second basal and Rl in proportion of 24 : 11 : 20 ; maxillae, B2 with 5 ;

Re with 10; Ri\ with 4, Ri2 with 3, RiZ with six bristles, Li 2 and 3 present, and

Fa' 1 with eight bristles.

The first feet have one jointed Ri and three jointed Re, without Se on Re 1.

The second feet have two jointed Ri and three jointed Re.

The third and fourth feet have both rami three-jointed.

Fifth feet comparatively large, that of the right side a little longer than the left.

Each of three segments, of which the two basals are ecjual in size, but the last segment

on the right foot is a little longer than in the opposite foot. Each has terminally

three spiny processes, the innermost comparatively thick, curved, and hook-like, and

with hairs only on the outer margin. The two outer spines are neither much more

than half the length of the inner one, and only half as thick.

The
(J

is a little smaller, 1 '75 mm., and of slenderer build ; the asymmetry of the*

last thoracic segment is only slight, and on neither side is it so prolonged as in the

female. The abdomen consists of five segments, the first segment is more laterally

swollen than in the female, and is broader than long ; the second and third segments

about equal in length, and much longer than the anal, which is very short. The

antennae, oral organs and feet are the same as in the female, with the exception of the

fifth pair, which are converted into two extraordinary appendages. Arising from a

common ba.sal, the right leg possesses four segments, the left five segments. In the

right leg the first joint is short and rather broad, the second elongated, rather longer

and thicker than the tliird, which is along thin joint with club-shaped distal extremity,

and having attaclied to the joint it makes with the last appendage a broad, rather

triangular plate covered with fine hairs and a few rather strong spines. The last joint

is represented by a comparatively strong and large curved appendage, armed along its

inner margin with short stifl' bristles, these two terminal appendages resembling an

awkward-looking pair of shears.

The left foot, of five segments, has the first and second comparatively shorter but

broader than the third and fourth. The fifth segment short and broad at the distal

end, has externally a short curved tooth-like ending of the distal margin, and at the

inner end an upright knob-shaped appendage, strongly armed all over, and especially at

the base of the stalk, with short stift' bristles.

The fifth feet of the i and 9 possess no near resemblance to similar organs in any

other species of Steplms ; the size of the animal, moreover, is comparatively large for

any representative of this genus, and it must therefore be regarded as a new species.

Several examples occurred in two or three of the ' Discovery ' collections.
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PARALABIDOCERA.

There is no mention of any example of the genus Lahidocera in Giesbrecht's

' Belgica ' report. In the ' Discovery ' collection there are a great number of specimens

of an animal superficially resembling Lahidocera, but which does not agree with any

known species of that genus, though bearing some relation to L. wollastoiil. Between

()0° and 70° S. Lahidocera acutifrons appears in tlie ' Gauss' collection, but is absent

from either the ' Discovery ' or ' Belgica ' collections, and this genus is thus very

sparingly represented in the Antarctic area. The copepod referred to below differs

distinctly from any known Lahidocera in the character of the swimming feet of the

female and the five-jointed abdomen of the male, and the fifth pair of feet, and I have

thought it lietter to create a genus for it.

Characters of the genus.—Very similar in appearance to Lahidocera, but a total

absence of " ocelli," and of very unsymmetrical shape, the swimming feet without

spines on the last segment of the exopodite, and the male abdomen of five segments.

Paralabidocera hodgsoni.

(Plate VI., figs. 1-1.3.)

9 r55-2 mm. ; (? TG mm. long. The head is evenly rounded, produced

forwards a little, and in front are two delicate rostral filaments. There is no trace of

eyes, either dorsal or ventral, but in s(mie males there are two dark spots laterally on

the head, and in a few females a dark pigmented spot on each side, which may possil)|y

have been ocelli. But considering the mode of preservation, which included freezing

and thawing, and a long sojourn in spirit, these organs may very well have been

present at some time, and subsequently vanished. The head is ijuite without any

trace of side hooks, and separated from the first thoracic segment ; last two segments

coalesced and produced on each side into lateral expansions, but bluntly ended.

Abdomen of three segments, the genital with large lateral outgrowths, and also

dorsally and ventrally swollen a little ; spines entirely absent ; next segment also

laterally enlarged, and anal segment small ; furcal segments a little unsymmetrical,

the right a little longer and broader than the left ; all tail bristles comparatively

short, consisting of four apical and one lateral marginal (situated a little distal of the

middle), all slightly thickened at the base. There is also a small accessory doj-sal

furcal bristle on each side. Anterior antennae shorter than the cephalothorax and with

only twenty-two distinct joints, very densely covered with long bristles.
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Posterior antennte with Ri much longer than Re, the former with six louo- bristles

on the first segment, and seven and six bristles on the distal segment. Re very

indistinctly segmented, the proximal joint very elongated.

Mandibles with Ei longer than Re, B 2 with one marginal bristle, masticatory

plate broad, with one rather large tooth and a good space between it and the next

five conical short teeth.

IMaxilla with B 2 and Ri bent outwards ; B 2, Ri, and Re coalesced and almost

indistinguishal)le ; Li 1 with seven rather long and stout hooks and two shorter

bristles ; Li 2 a large lobe with three bristles, Li 2 with one bristle ; Ri indistinctly

segmented on the outer margin with five apical bristles ; Re scarcely segmented, with

only two bristles ; Le 1 with seven long and very thick bristles, and three shorter

Ijristles.

Anterior foot jaws with lobes much compressed, and terminal five bristles longer

than the proximal and also much thicker.

Posterior foot jaw very similar to that of Anomalocera. B2 is sliort, but rather

thick, and with one short bristle ; Ri short, unsegmented, with only three terminal

and short bristles.

One to four pairs of feet, with RI of only two. Re of three segments. In the first

pair the extei'nal marginal setse of Re are long and thin, in the others the external

spines are short, and in all there is only one marginal spine (apical) on Re 3.

First pair of feet, B 1 and B 2 with only slightly convex inner margin and no Si.

Re 1 longer than Re 2 + Re3, outside margin haired and long marginal bristle. Re 2

and Re 3 with similarly long marginal bristles. Se = 1:1:2 and Si = 1:1:5. Ri 2

nearly twice as long sls Ri 1 and with 5 Si.

In the second pair B 2 is broader than long, the inner margin convex and without

hairs or bristles ; B 1 is also without Si. Ri 1 prolonged, Ri 2 shorter (as 7:10). Ri 1

witli 2 Si, Ri 2 with 7 Si.

-ffe; 1 : 2 : 3 as 11 : 6 : 9, with respectively 1:1:1: Se, that of Re 1 the largest and

oi Re3 the smallest; the end saw about two-thirds as long as the whole Re; a small

curved spine distal margin of Re 3 just external to the saw. 5 Si on Re 3.

3rd feet. B 1 and B 2 without bristles or hairs, Ri as in the preceding pair. Re
as in the preceding pair and with 1 -.1 : 1 Se only.

4th feet. B I and 5 2 as befoie. Ri 1 with three Si, Ri 2 with only six Si. The
three joints of Re rather more equal in length, »Se 1 : 1 : 1 as in the other feet. Ri 1 is

more elongated than in the other feet and twice as long as Ri2.

In the second to fourth pairs the Ri is more than half as long as the Re and
extends beyond the distal margin of Re 2. In all feet the number of external marginal

spines is certainly peculiar, the usual rule being three marginal spines on the Re 3, so

that the animal differs from any true Labidocera.

The 5th teet consist of a common basal and one ramus on each side of two

segments B2 and Re. Ri represented only by a spine. The first and second basals are

vol,. IV. ^
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nearly equal iu length and each al)out as broad as long. The second liasal segment has

at its distal inner margin a very stout articulating spine, Rl four-fifths as broad as this

joint is long. On its outer surface, near the distal and outer end, is a delicate bristle.

The third segment is nearly twice as long as the second basal, tapers to a point, and just

Ik'Iow tlie distal end is a delicate little bristle. Near the end of the joint and on the

inner side is a very stout broad-based spine, not articulating, and nearly half as long as

the whole segment. Frequently the foot of one side is a little longer than of the

other.

The whole animal is very unsymmetrical, especially in the shape of the last

thoracic segment and the genital segment of the abdomen. The characters of the

swimming feet, as to proportions, and especially as to the absence of spines on the last

joint of the exopoditt', and the absence of anything like the usual ocelli of Labidocera,

are points which appear to remove it from that genus. The abdomen of most females

is more or less enveloped in a mass of colourless, structureless membrane. Tlie 6 is

distinctly five-jointed iu the abdomen, whereas in L(d>idocera this is four-jointed. The

right anterior antenna especially also differs from other species. From the characters

of the female feet and the abdomen of the males I have thought it justifialile to create

a new genus for this animal. I name the species after Mr. Hodgson, the naturalist of

the ' Discovery ' Expedition.

S smaller than the 9 (1"6 mm). Ceplialothorax with head separate from next

seo-ment, two dark lateral spots, but not ocelli, in front of the head. Abdomen little

more than half as long as the thorax. Head evenly rounded, without side hooks, last

thoracic segment rounded and not produced. Abdomen of undoubtedly five segments,

of which the second is about as long as the third and fourtli together, the first fe very

short, the fourth is twice as long as the anal, wliich is a short segment ; the furcal

segments, of which the right is a little larger than the left, are twice as long as broad

and three times the length of the anal segment.

Right anterior antenna a clasping organ, the middle joints swollen, the joint

before the elbow with a marginal row of small teeth and with only two distinct

segments beyond the elbow, of wliich the distal is very long and thin (over three times

as long as broad), and in its distal part carrying on the inner margin a very long spine

tapering to a fine whip-like extremity, but broad in its basal portion. This appendage

is half as long again as the whole joint. The joint immediately distal to the elbow has

on its margin proximally a short but thick spine. I find it very difficult in any of the

specimens, of which there are several, to agree with any degree of accuracy upon the

exact number of segments in this antenna owing to the fact of its being curled up

in every c^ase. First to fourth feet and mouth organs as in the female.

5th feet, powerful clasping organs, the right one of four segments, the left of

three, with a common basal. The first segment of the right foot has on its inner

margin a small knob projection, the second has two short, thick spines, the third a fine

spine, and the last joint is curved into a strong hook, witliout any appendages.
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The first joint of the left foot has a short spine on the external margin, and the

last joint is broad proximally and foliaceous, and on its inner surface is a row of fine

bristles, with three or four stiff and longer than the rest.

EUCALANUS (Dana).

Tliat any species of Eucalanus should be found at extreme southern latitudes is

certainly curious. E. elongatus certainly occurs south of lat. 40°, and about 40° W.

long. ,
' Gauss ' collection ; and in the ' Discovery ' collection I have found about half a

dozen examples of a Eucalanus which 1 regard us a variety of E. suhtenuis or miicro-

natus. This occurred at station marked 21. x. 01, lat. 57° 25|' B., long. 151° f E.,

and station, lat. 56° 31' S., long. 156° 19' 30", 22. xi. 01 ; in both cases a long

distance outside the Antarctic Circle.

The 9 (no males were found) is 4 mm. long. The head is very triangular,

elongated, and produced in front into a blunt point slightly bent downwards; there are

lateral swellings as in aitenuatus, the part behind is not, however, indented. The last

thoracic segment is rounded. The abdomen has.three segments, and one tail bristle on

the left side is a little thicker and longer than the rest. The genital segment is

laterally swollen and broader than long. Posterior antennae with first and second

joints of the exopodite coalesced, the first joint of the endopodite about three times as

long as broad, and about the same length as Bi 2. The mandibles with very short Iii,

the proximal part about three times as long as the distal, the whole Ri very much

shorter than the distal part of the basal, and with four bristles and two short marginal

bristles. Maxilla, B 2 with five, Bi 1 with four, Ri 2 with four, Ri 3 with five bristles.

With some resemblance to E. suhtenuis, pileatus, and mucronatus, it is larger than any

of them. The five bristles on the B 2 of the maxilla cause it to differ from either

mucronatus or suhtenuis, and it has considerable differences from pileatus in size,

posterior antenna and mandible. The shape of the head is certainly not that of

suhtenuis, nor is it so triangular and pointed as mucronatus.

- CTENOCALANUS (Giesbrecht).

Ctenocalanus vanus.

Otenocahmus vanus. Giesbrecht, Atti Ace. Lincei Rend., Ser. 4, 1888, p. 335.

Fauna u. Fl. Neap. XIX. (l.s',)2), p. I'.U.

This is extremely abundant in the ' Discovery ' collections, but does not differ in

any material particular from the species well known in the Atlantic. Its range of

distribution is very great, extending from the Faroe Channel (Wolfeuden) throughout

the Atlantic to the southernmost parts of the Antarctic area, i.e. to the ice region.

N 2
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CLAUSOCALANUS (Giesbrecht).

Clausocalanus arcuicornis.

Clausocalanus arcuicornis. Giesbrecht, Atti. Ace. Lincei Rend., Ser. 4., vol. 4, p. 334.

„ Giesbrecht, Fauna u. Fl. Neap. XIX. (1892), p. 50.

„ „ Giesbrecht u. Schmeil, Das Tierrcich, p. 27.

That this species sliould occur so far south is rather peculiar. It was fouiKl in tlie

collections made at :

—

Lat. 49° 40' 8. Long. 172° 18' 30" W.

Lat. 55° 44' S. Long. 95° 43' 30" W.

Lat. 5G° 12' 45" S. Long. 136° 18' 30" W.

Lat. 57° 25i' S. Long. 151° 43' E.

Lat. 58° 49' 45" S. Long. 154° 48' W.

Lat. 59° 19' S. Long. 120° 24' 30" E.

Lat. 63° 5' S. Long. 175° 43' E.

Lat. 84° 01' S. . Long. 170° 49' E.

and does not differ essentially from the species common in the Atlantic. It has a

considerably greater range than was thought, since I can record it from the Irish coast

to nearly the Antarctic Circle.

GAETANUS (Giesbrecht).

GaETANUS ANTARCTICU.S.

(Plate IIL, fig. 6.)

GaeUmus antarcHcus, Wolfenden, Plankton Studies, Part I. (1 ;)(».')), p. 7.

Size 8 mm. The body is very robust and dorsally very gibbous. The head and

first thoracic segment are coalesced, and together much longer than all the rest. The

last thoracic segment carries two short stout curved spines, directed backwards. The

head is in its upper part quite square, and with short stout curved spine, directed a

little forwards. The abdomen is not a quarter the length of the cephalothorax.

Anterior antennae not as long as ,the body, of twenty-three segments, with the

eighteenth, nineteenth and twenty-first segments longer than the twentieth, and all

joints with very few setae. Ri of the posterior antennae more than half the length of

Re. Posterior foot jaws with lamellar process on the first basal.

Maxillae ; Li 2 and Li 3, each with four bristles ; B 2 with five, Ri small and two-

jointed. Re small, and less than half the length of B 2.

First feet, Re of three segments with three marginal spines, the segmentation being

complete ; Ri of only one segment.
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Seccmd feet, Ri distiuctly two-jointed.

Third and fourth feet, Ri and Re of three joints each. B2 oi the fourth feet with

tubal bristles as in Gaidiuf^.

The extraordinary size of this animal makes it the largest known species of

Gaetanus. It occurred once only in the ' Discovery ' collection, and also appeared in

the ' Gauss ' collection, and is probably Antarctic in its habitat. Several new species of

GaeUums have been described recently, and it may serve some useful purpose to

recapitulate here the difterent species discovered since Giesbrecht and Bchmeil's last

work (Tierreich, 1898).

1. Gaetanus major.

0. major, Wolfenden, Proc. Zool. Soc, Londou, Feb. ?>, 19(i3, in Dr. Fowler's paper.

„ Farran, Ann. Ptcp. Fisli. Ireland, 1902-0;!, Part II., Apj). TI., IDOo.

Size 5 mm. and over. Anterior antennae larger than the body l)y about one joint

;

lamellar appendage of posterior foot jaws absent ; Re of first feet of three segments,

and with three Se. Cephalic spine short, and as in G. armiqer.

2. Gaetanus caudani.

Gnetanus caudani, Canu, Ann. Univ. Lyon, V. 2fi, 1S9G.

,, „ Wolfenden, Jour. Mar. Biol. Assoc, 190i, p. 24.

,, (?) pileatus, Farran, ibid.

Like G. miles, but anterior antennae only one-and-half times as long as the body
;

lamella of posterior foot jaw like that of G. ntiles. Re of first feet, three segmented

ba.sals of fourth feet with tubal bristles, 5 mm. and over. Canu's original description

was of one immature <J . Farran's were also immature specimens.

3. Gaetanus holti.

Ottetanus holti, Farran, Hid.

„ latifrons, Sars, Bull. Mus. Monaco, No. 20, March, 1905.

„ lo)i(ji»pinm, Wolfenden, Plankton Studies, Part I. (1905), p. 7.

Cephalic spine strong and directed backwards with long interval between the

frontal part and base of the horn. Anterior antenna3 not as long as the body-spines of

the last thoracic segment, strong, long, and directed backwards. Small lamella on

posterior foot jaw. First feet with three segments and three *SV. Fourth feet with

basal tubal bristles. Size 4 • 74 mm.

4. Gaetanus antarcticus.

Qaetanus antarcticus, Wolfenden, Plankton Studies, Part 1. (1905), p. 7.

Thorax gibbous, very stout short curved cephalic spine directed forwards, head

square, not like G. armiger. Abdomen short and thick, not a quarter of whole length.
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Auterior autfuu;u nut as long as the lioily. i'ustcrior fuut jaw with laineUa. Re of

first f(

8 mm.

first feet with three segments and three Se. Fourth feet with tubal bristles. Size

5. Gaetanus minor.

Gaetamcs minor, Farran, Ann. Rep. Fish. Ireland, 1902-03, P. II., App. If. (lOo.'.), p. .'U.

Cephalic spine as in G. armiger, long slender spines of last thoracic segment.

Anterior antennae reaching only to genital segment. First feet with Re of two

segments and only two Se. Second feet with one-jointeil Re. Size 2 '4 mm.

G. Gaetanus kobu^tos.

Gaetamts robiistus, Sars, Bull. Mas. Oceanographique Monaco, no. 2G (lOO;")), p. ll.

Robust, cephalothorax a little swollen in middle. Cephalic .spine small, curved,

or sometimes absent. Spines of last thoracic segment very strong and divergent.

Abdomen thick and about one-third of wliole length. Anterior antennae scarcely as

long as the body. Size 8 mm. (? possibly the same as G. antarcticus, but the

description of G. rohustus is insufficient.)

- 7. Gaetanus inermis.

Gaetanus inermis, Sars, np. n't., p. 12.

Body very thick, anterior division swollen. No trace of cephalic spine, last

segment of thorax rounded and without spines. Abdomen very short, not a quarter of

whole length. Anterior antennae not longer than body. Structure of other parts not

different from other species of this genus (?) Size 6 • 30 mm.
(In the absence of cephalic and thoracic spines, which are constant in this genus,

this is probably not a Gaetanus.)

8. Gaetanus ourvicornis.

Gaetanus cvrvicornis, Sars, oj). cit., p. 11.

Body like G. miles (Giesbrecht), short curved cephalic spine. Spines of last thoracic

segment moderately large and divergent. Very short a])domen only a quarter the

whole length. Anterior antennae scarcely longer than the body. Size 4 • 35 mm.

9. Gaetanus krueppi.

Gaetanus hruppi, Giesbrecht, Mitt. Zool. St. v.n Neapel, XVI. (1903), p. 202.

Like G. armiger, but larger, viz., 3 "6-4 mm. long, thorax shorter. Anterior

antennae reai'li three joints beyond furca, twenty-second segment longer than in G.

armiger. Feet like G. miles. (J 3" 7 mm. long, thoracic spines shorter than 9 and

antennae shorter than body. Se of Re 2 of first foot rudimentary ; fourth feet without

tubal bristles. Fifth feet Ri of one segment. Re of right foot of two ; of left, of three

segments. Mediterranean.
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XANTHOCALANUS (Giesbrecht).

There ;irc only two examples of this genus iu the ' Discovery ' collection. Since

the publication of Giesbrecht and Schmeil's " Copepoda " (in " Tierreich ") the genus has

received many additional species. To the originally described species, vi:., X. a</ilis

and A" minor (Giesbrecht), are now added X. Imrenlls (Sars), X. pruplnqaas (Sars),

X. muticus (Sars), X cristatus (Wolfendeu), X. suhcristatus (Wolfenden), X. simplex

(Wolfenden), X. matjnus (Wolfenden), X. calnminus (Wolfenden), X. atlanticus

(Wolfenden), A^ (/reeni (Farran), X. piu(juis (Farran), and A", ohtasas (Farran) ; and,

as they are described in scattered publications, it may be well to recapitulate the

characters here.

1. X. AGILIS.

X. agilis, Giesbrecht, Fauna ii. Fl. Neap. XL\. (IS'Jl'), p. I'SG.

Size 2" 4 ; furcal segments broader than long, abdominal segments very hirsute
;

anterior antennae reaching end of furca ; fifth feet three segments, beset with spines

and teeth, and ;tvith three apical teeth.

In the i only one (the left) foot five-jointed. (Mediterranean.)

2. X. SUBAGILIS.

X. snluiffilis, Wolfenden, Jour. Mar. Biol. Assoc, VII. (19(»4), p. 118.

Size 2 "6 mm., resembling X. agilis, but abdominal segments not hirsute.

Fifth feet with three segments, the basal with strong teeth, the middle with only

hairs, the distal .spiuulose and with three long apical spines.

(? with a pair of fifth feet nearly equal, the right of four, the left of five

segments. (Mull of Galloway.)

3. X. BOREALIS.

X. bonealis, Sars, Crustacea of Norway, Vol. IV., p. -iC.

Size 3 '50 mm. ; furcal segments as broad as long, anterior antenna} reach end of

genital segment
; fifth feet of three segments, proximal two, with teeth on inner

margin ; last with two apical and two lateral spines.

$ with a pair of fifth feet left of five segments, right very short and of only three

segments. (Polar Seas. Norway.)

4. X. PROPINQUUS.
X. propiiiquus, Sare, loc. cit.

Size 175 mm.
; furcal rami longer than l)road; anterior antennae slender and

reaching only to .second abdominal .segment, posterior antennai with Re much longer
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tluiu Ni ; tifth feet of three segments, last nnicli smaller than proximal two, only basal

with marginal teeth, end segment with three short outer and one long inner spine.

6 a pair of fifth feet, the riglit very rudimentary and short, of three segments.

(Polar Sea. Norway.)

5. X. CRISTATUS.

X. crisfa/tis, Wolfenden, Jour. Mar. Biol. Assoc, 11)04, p. I I'.i.

Size 5*0 nmi. ; head triangular and with prominent crest, anterior antennae

reaching to end of furca ; fifth feet of three segments, all densely spinnlose, with two

short apical spines. 6 not known. (West of Ireland.)

G. X. SUBCRISTATUS.

X. subcristntus, Wolfciulen, Planktou Studies, Part II. (IDOC), p. 31.

Size 7"0 mm. ; head with crest, abdomen very hirsute, furcal segments very short,

anterior antennae reaching end of genital segment ; fifth feet three segments, the distal

long and tapering, with two short apical spines ; all these segments densely spinulose.

(J not known. (South Polar Sea.)

7. X. MAONDS.

X. maffiiKs, Wolfenden, op. cif., p. ?>2.

Size 8*8 mm. ; head rounded, not clearly separated from next segment; furcal

segments very short, anterior antennae reaching the genital segment ; abdominal

segments very hirsute ; fifth feet of three segments, very small ; all segments very

spinulose, with two apical and two lateral spines on the last segment, i not known.

(South Polar Sea.)

8. X. SIMPLEX.

X. simpler, Wolfenden, op. cit., p. 30.

Size r45 mm. ; whole surfiice of thoracic segments covered with fine prickles,

anterior antennae very short, posterior antennas with Re nearly twice as long as Ri

;

anterior foot jaws with only vermiform processes, posterior foot jaws with long, thin

B2 without bristles ; fifth feet very small, of common basal and two segments, the

distal one very small, with two apical spines on the left and only one on the right foot.

i unknown. (West of Ireland.)

9. X. CALAMINUS.

X. calaminus, Wolfenden, op. ril., p. 34.

Size 5 '5 mm. ; furcal segments as broad as long, posterior antennae with rami of

equal length ; anterior foot jaw with powerful toothed hook on fourth lobe, and two

slenderer hooks on fifth lobe ; brush and vermiform processes
;
posterior foot jaw short

and stout, the bristles of the endopodite very peculiar and like quills, with broad

chitin expansion with serrated edge ; fifth feet very small, of three segments ; distal

segment with shoil apical and two short marginal spines. (Bay of Biscay.)
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10. X. ATLANTICUS.

X. atlantkus, Wolfenden, Jour. jMar. Biol. Assoc, April, 11)04.

Size 2"5 mm. ; anterior aiitenuEe much shorter than thorax and very thick basally,

abdominal segments prickly and hirsute, feet very spinulose ; fifth of three segments,

distal the largest, with four large articulating spines, two apical, two lateral ; all

segments very spinulose ; furcal rami as broad as long, and Re of posterior antennas

much longer than Ri. (West of Ireland.)

11. X. OBTOSUS.

X. obtusus, Farran, Ann. Rej). Fish., Ireland, ] 1)02-03, pt. ii., App. 11. (lOO.'i), p. 40.

Size 2 '4 mm. Furcal rami little longer than broad, anterior antennae reach genital

segment, feet very spinulose. Fifth feet, three segmented, spinulose, and with two

terminal and two lateral spines on last segment ; second joint longest, and spinulose on

both margins. (Atlantic. Ireland.)

12. X. PINGUIS.

X.p'mguis, Fan-an, Ann. Rep. Fish., Ireland, ll)o2-03, pt. ii., App. II. (1I)0,">), p. 40.

Size 4'5 mm. Head imperfectly separated from thorax ; lateral processes of

last segment blunt ; furcal segments slightly longer than broad ; anterior antennae

short, not as long as thoi'ax ; rami of posterior antennae short and broad ; feet spinulose.

Fifth feet of three segments, and two lateral and two apical end spines ; surface of

third and margins of first (inner) and second (outer) spinulose. (Atlantic. Ireland.)

13. X. GREENI. X. MUTICUS.

X. greeni, Farran, Ann. Rep. Fish., Ireland, 1002-03, pt. ii., App. II. (190.")), p. 40. X. muticus, Sars,

Bull. Mus. Monaco.

Size 5*30-6 mm. ; last two segments of thorax united, last segment with obtusely

triangular margins ; furcal segments short, broader than long ; anterior antennae little

longer than body. Fifth feet small, two-jointed (Sars), or three-jointed (Farran), without

spines on inner margin ; last joint with three small apical spines. (Atlantic. Ireland.)

14. X. TYPICUS.

Amallophora typica, Scott, Tr. Linn. Soc. (2), VI. (1894), p. .54.

Only the i known; 27 mm. long; anterior antennae, twenty segments; right

fifth foot short and three segments, left like that of X. agilis.
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Xanthocalanus antarcticds.

(Plate VII., figs. 10, 11.)
•

9 2'5 mm. long (cephalothorjvx 2"0 mm., ahdomen O'o mm. long). Alxltmaen,

therefore, only one-fourth as long as the thorax. Head rounded and rather oval in

front, with bifid rostrum, composed of two chitinous plates each with a long and rather

thick filament. Head separate from first thoracic segment, last two segments separate,

and distal segment on each side produced into lappets ending in rather pointed but

rounded margins. Furcal segments half as long again as broad. In the middle, the

thorax is broad, about half as broad as long. Abdominal segments witli row of

pectinations laterally, and over whole dorsum at the margin of the very short anal

segment. Anterior antennae twenty-four segments, and short, only reaching to the

end of the cephalothorax.

Posterior antennae with Re a little longer than Ri.

Mandibles, Ri and Re about equal ; B 2 with three marginal bristles ; Re elongated

and narrow, with seven bristles. Maxilla, B 2 and Ri elongated and narrow, imperfectly

segmented; B2 with four, Ri\ witli 1, Ri2 and .3 with six bristles, Li\ nearly

twice as long as broad, with long, thin hook bristles. Anterior foot jaws with very

convex B 2, the proximal margin of the basals much embayed. Strong toothed and

curved hook on the last lobe ; a number of brusli processes, witli small heads, and two

vermiform processes distally.

Posterior foot jaws, having proportionately B \ : B 2 : Ri = AO : 30 : 20, the

second basal about three and a half times as long as l)road, and a brush process on the

first basal.

1st feet Ri = 1 segment. Re = 5 segments with three long, thin marginal spines.

2nd feet Ri = 2 segments. Re = 3 segments. Ri 2 with a strong corona of

spines.

3rd feet with a few delicate spines on surface of Re 2.

4th feet Ri = 2 segments. Re = 3 segments. Ri 2 with a few spines on the

outer margin. The exopodites of the 3rd and 4th feet not spinulose.

5th feet small. A common basal and each three segments ; the first segment

rather longer and In-oader than the second, with convex inner margin, and several

(about eight or nine) strong teeth on the margin ; the second segment with two or

three shorter spines on the proximal part of the convex inner margin ; the third

segment with two short apical, and one outer and one inner marginal spines—four in

all—each articulating with the segment, and on the inner margin a bunch of small

teeth. A cluster of five spin(>s on the distal surface of the last segment, and two very

small spines on the outer margin of the middle segment distally. No spines on the

surface of the two proximal joints.
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XaNTHOCALANUS MAGNUS.

(Plate VII., figs. 1-9.)

Xanthocalanus magnus, Wolfenden, Plankton Studies, Part II. (1906), p. 32.

9 GO min. long. Head dor.sally with line of separation from the first segment,

rounded and without any trace of crest
;
produced in front into a chitinous lamella

with two pointed rami. Last thoracic segment on each side a little produced. Abdomen

short, the cephalothorax being three and a half times its length. Genital segment

protuberant ventrally and longer than the next two, anal segment very small, and

furcal segments much longer than the anal.

Anterior antennae, reaching about the end of the genital segment, of twenty-four

segments, with thick basal joints, the eighth and ninth coalesced, the last segment very

small. Posterior antennae with Ri longer than Re, the first joint of the latter with

strong rounded projection of the lower and inner margin. The masticatory plate of

the mandibles with strong teeth, the two outer longer than the inner ones, which are

short and all of the same size. Anterior foot jaws short, but strongly built, the outer

margin very convex, the last lobe bearing a very strong thick basally and curved sickle-

shaped hook, tapering distally ; all the bristles of Ri represented by sensory brush and

vermiform a23peudages. The posterior foot jaws somewhat extended, the first basal

comparatively thick and with a brush appendage, the second basal elongated and thin,

with very short marginal bristles ; Ri also elongated, the first and second joints long,

and its bristles comparatively short. Maxillae very like the preceding species, but B 2

with five, Ri with ten bristles. Re elongated and narrow.

1st feet. Re with three distinct segments and three external spines ; Ri only one

segment.

2nd feet. Re of three broad segments very spiuulose on the surface, and with short

external marginal spines, RI of two segments with prominent bunches of spines on the

surface of Ri 2.

3rd and 4th feet, each ramus of three segments, the surfaces spinulose.

5th feet small, of three segments more or less covered, especially the last segment

and margins, with comparatively long, spine-like bristles ; the terminal segment with

two short terminal and two very short marginal spines, not articulating.

This is an adult female, and resembles the animal I have descrilied as XaiUhocalanus

magnus (Plankton Studies, Feb., 1906) so closely that I think they must be regarded

as the same animal. The 'Gauss' animals are, however, very much larger (up to 8 '8

mm.), l)ut the only essential differences which I can detect are the much greater size

of the latter, the rather more pointed dorsum of the head, and the more hirsute

abdominal segments. In these collections I have found many examples which appear

to differ only in size, and I am inclined to think that this ' Discovery ' example is

merely a smaller one of the same species. The 5th pair of feet are strikingly different

from the northern species.



38 R. NORRIS WOLFIiNDEN.

IIETEROKRHABDUS (Giesbrecht).

( )iily one specimen of this genus occurs in the ' Discovery ' collection, which is

only what might be expected from the fact that the collection is practically only

epiplanktonic, whereas Heterorrhahdus is without doubt one of the most confirmed deep-

water genera of Copepoda. The species H. austrina (Giesbrecht), which occurs in the

' Belgica ' and ' Gauss ' collections, is absent from those of the ' Discovery,' and the only

specimen of the genus occurring in the latter is, I think, referaljle to //. lonfficornis.

Heterorrhabdus longicornis.

Beterochceta longicornis, Giesbrecht. Atti. Ace. Line. Rend., Ser. 4, v. (1889) p. 811.

„ ., „ Fauna u. Fl. Neap. XIX. (1892), p. 373.

Wolfenden. Jour. Mar. Biol. Assoc., Vol. VII. (1904) p. 124.

/ Heteroclueia major, Dabl. Verb. d. Zool. Gesells., 1894, p. 79.

Heterorliahdus major, Wolfenden. Plankton Studies, Part I. (1905), p. 11.

I first described the male of H. longicornis, hitherto unknown, in 1902. Since

then I have found it frequently throughout the Atlantic, extending to the Antarctic

area. Dahl's description of //. mnjor is very scanty, and the only essential point of

difterence between it and longicornis appears to be one of size. The specimen in the

' Discovery ' collection is a $ of 4*5 mm. length, but there is no essential difterence

between it and smaller males from the Faroe Channel. I suggest therefore that Dahl's

H. major is really //. longicornis, and I now think that the species which I described in

" Plankton Studies " as //. major may best be described as H. longicornis (Giesbrecht).

The diagnostic points of H. major (Dahl) are, according to this author, " anterior

antennae very long, the posterior foot-jaw with only weak median bristles ; the

penultimate lobe of the anterior foot-jaw a long ' tap ' lobe, the mandible teeth but

little differing in thickness, nearly the same distance apart ; the exopodite of the third

feet like those of the second and fourth, the size over 5 mm. long."

Except as to size, it will be observed that none of these points diff'er from those of

//. longicornis, the largest examples of which are not, however, more than 3 • 5 mm. long

in the North Atlantic.

The ' Discovery ' specimen is a $ of 4 • 5 mm. length, the anterior antennae several

joints (about six) longer than the whole body ; the geniculating antennas with six

joints beyond the elbow. The right furcal segment is much longer than the left. The

fifth lobe of the anterior foot-jaw has a very thick-based stout curved hook, without

teeth or bristles except for a few bristles at the proximal end ; the lobe itself is very

large. The two other bristles are long and thin. The sixth lobe has a long and thin

hook, also uncombed. The bristles of Ri are extremely long. The posterior foot-jaw

has a long thin second basal, three times as long as broad, and only two weak bristles

in the middle. The mandil)le has a large simple conical tootli on the outside, and
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these outer teeth are not in either mandible thickened. The third feet resemble the

fourth. The right fifth foot has a long upright process on B 2, haired marginally ; the

Re 2 broad and with a marginal protuberance on which are two or three short teeth

and a small bunch of hairs, flattened long spine distal to it. BeZ a long curved spoon-

shaped segment, with a stout-based apical spine, shorter spine on the inner aspect ;

the right Ri with the second segment elongated and narrow, the third segment

comparatively broad and short, the inner marginal bristle of Ri 2 thickened.

The left foot has a haired marginal projection as B 2, Re 3 with a long stout

apical spine, three-quarters as long as the segment, and with a short marginal spine on

the inner side, Ri 2 broad, with thickened bristle. A specimen of //. longicorni'i from

the Faroe Channel measured 3
" 5 mm. long ; Esterly records it from Diego, California,

3 mm. long. The Southern Ocean species evidently reaches a much greater length

(4 '5 mm.).

FAROELLA (Wolfenden).

In the course of my cruising in the Faroe Channel in 1901 I captured a

copepod which differed from any known species, to which I originally gave the name

Pseudoetideus multiserrata, in the paper read at the British Association, 1902. In 1903

appeared Sars' supplement, in which he described a new genus, yEtidiopsis, which

appeared to be the same animal ; and as I had already recognised that this copepod was

distinctive from others closely allied [Pseudcvtideus, C'hiridiiis, Gaidius), I had created

for it a new genus, Faroella. My paper had been in the printers' hands for some time when

Professor Sars' supplement appeared with the description of yEtidiopsis. Consequently

I do not know to which name priority should be given, nor do I feel yet certain that

the genus described briefly by Sars is identical with the Faroella described by me in the

J. M. B. Ass. of 1904. Certainly the Faroella of the Antarctic Sea has some diff'ereuces,

and I therefore retain the name for the genus which I originally gave, more especially

as Professor Sars, who has examined some Irish specimens, states, as I am informed,

that they are not identical with his.

Faroella Antarctica.

(Plate II., figs. 1, 2, 3, 4.)

$ size 4" 3 mm. (cephalothorax 3'3 mm., abdomen 1*0 mm.). The fore-body is

therefore over three times as long as the abdomen. The head and first thoracic sesrment

are united, the two last segments of the thorax separate, the anterior segment over twice

as long as the four last segments ; the most posterior of these is well defined from the

one in front, small, and laterally prolonged into stout spines which are about three-

quarters as long as the genital segment. In dorsal aspect the head is rather triangular-

shaped, and on each side below the level of the posterior antennae, laterally expanded.

In the lateral aspect the head is evenly rounded, oval, and with stout two-pointed
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rostrum directed forwards, with slight curve downwards, the rostral spines not at all

divergent, as in Sars' picture of ^tidiopsls. The whole cephalothorax is studded with

fine and closely-set prickles. Abdomen of four segments, slender, the genital only a

little larger than the next, with strong ventral protuberance, > ^A 2 > Ah 3 > Ah 4.

Furcal segments as long as the anal, and twice as long as l)r(«id. Tail Ijristles four on

each side, with very short and delicate ventrally placed accessory bristles. Anterior

antenna; reaching just beyond the end of the genital segment, the first two joints

comparatively large and as long as the next five joints, the combined eighth and ninth

joint as long as the two joints either proximal or distal to it, the eighteenth and nine-

teenth joints longer than those proximal or distal, and the twenty-fourth separate from

the twenty-fifth. All joints only sparingly setiferous.

Posterior antennae with exopodite a little longer only than the endopodite.

Anterior foot-jaws with the outer margin of the l)asal only a little convex, the

fifth lobe longer than the four proximal and nearly ec^ually-sized lobes, the Ri small

but distinctly segmented. . Each lobe with three bristles, two each on the first, second,

third, and one on the fourth, being stout, long, and with wide apart stiff marginal

bristles. Bristles of Ri long, not feathered, but slightly serrated marginally.

Posterior foot jaws having proportionately B I : B 2 : Ri = \Q : V2 : b. B2
therefore a little longer than B\, and over twice as long as Ri ; B 1 two and a half

times as long as broad, with two small lobes with respectively two and three short

bristles ; B 2 four times as long as broad, its marginal bristles very small and distal of

the middle. Ri short and distinctly five-segmented,

Maxillse, Le 1 with nine bristles and its outer margin nearly straight ; B 2 with

five, and not segmented from Ri with thirteen bristles ; Le2 n small lobe, but without

bristles ; Re small, longer than broad, and with ten bristles ; Li 1 with nine large hooks

and four bristles ; Li 2 and 3 well-formed lobes.

First feet. Ri one-jointed ; Re three-jointed, with three long thin marginal

spines.

Second feet. Ri two-jointed, ii'/ 1 short, /t/ 2 very elongated, and nearly four

times as long as Ri 1. The whole Ri only extends to the distal end of Re 2. On the

distal part of tht; surface of Ri 2 is a bunch of fine hairs ; L'e o is as long as lie 14-2,

and its end saw is longer than the L'e 3 and beset with a great number (exceeding

fifty) of closely-set teeth, of which those in the middle are the largest.

Fourth feet. Ri and Re 6f three segments each, lii proportionately longer than

in the other feet, and the third segment as long as Ri 1-1-2, and a little over three

times as long as broad, with fine hairs on the surface distally. Re 3 much longer than

i?e 1 + 2 and over three times as long as broad. Its end saw three-quarters as long

as the Re 3, and with over fifty closely-set teeth. No fifth feet.

The chief points in which this Antarctic species differs from that of the northern

seas are in its greater size, the greater strength of the rostrum, the rather different

body ])r<jportions, and the more ec^ual size of the rami of the posterior antenna'. The
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chitiu everywhere in the ccphalothorax is ahnost covered with prickles, and the

whole animal is more robust.

MICROCALANUS (Sars).

MiCROCALANUS PDSILLUS.

(Plate II., fig. 5.)

MicroaihiHus pusiUus, G. 0. Sars, Cnistac. of Norway, IV. (1903), p. 156.

Fseudocalanus pi/!/m(i'u», Sars, Norwegn. N. Polar Espdn., Vol. V. Crustacea, IDiin.

„ „ Giesbrecht, ' Belgica ' Report, p. 20.

Sars originally described a small Calanoid, Pseudocalanus pygmseus, from Nansen's

Polar Expedition, which he subsequently re-named Microcalanus, and included in the

new genus a second and still smaller form of M. pusillu-'^. Giesbrecht described a small

Calanoid from the Antarctic seas, which agreed generally with Sars' Polar species, except

for very small differences, e.g. the length of the anterior antennae, and the length of the

outer marginal spines of the exopodites of the feet. The size varied, mostly from

0' 7-0 "75 mm. ; some were even smaller. P. pygmseus, Sars [= M. pygmcBUS, Sars), is

a little longer, viz. '86 mm. (Sars).

The ' Discovery ' collection contains many examples of a very small C*alauoid

which agrees so closely with Sars' M. pm'dlus, that I regard them as identical ; and

Giesbrecht's Pseudocalanus pygmseus must, I think, be also regarded as identical. This

small Calanoid is one of the few examples of complete agreement in form and structure

between the Polar and Antarctic forms, and on that ground is of interest.

The female is • 60 mm. long. Ccphalothorax two and a half times longer than

the abdomen ; the head and first segment united, the former evenly rounded and with

short, delicate rostrum ; the greatest breadth not quite half the length ; the last

thoracic segment with rounded and only slightly j)roduced margins ; abdomen of four

segments. The genital segment is nearly twice as long as the next, which is rather

larger than the distal segment, and the anal as long as the segment preceding it.

Furcal segments as long as the anal and longer than broad, with four short terminal

bristles. The genital segment is very swollen laterally, but symmetrical, and rather

• tumid ventrally.

Anterior antennae reaching about the end of the genital segment, and of twenty-

three joints.

Posterior antennae with Re about one-third longer than the Ri
Mandibles with Ri much longer tlian Re, l)oth lami fully segmented.

Masticatory plate with strong cutting teeth seven or eight in numljer, and distally

nearly half as broad as long.

Anterior foot jaws with five well-formed lobes, of Calanus type, with well-

sesniented Ri.
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Posterior foot jaws with segments proportionately ^1, B2, Ri = 9, 8, 9. Ri

elono-ated and thin, with five distinct seonients.

First feet, Ri of one, Re of three segments, the lirst without Se ; Ri with four Si.

Second feet, Ri of two. Re of three segments ; no Si on. Bl ov B 2.

Fourth feet, Ri and Re of three segments each. Tlie end saw extremely long, and

longer tlian the whole Re, broad and coarsely serrated marginally.

In tlie second to the fourth feet the Re 3 has three outer marginal spines. No

fifth feet.

The few males present were apparently immature.

IIALOPTILUS (Giesbrecht).

One species of this genus appears to l)e characteristic of the Antarctic fauna, since

it is present in very many of the ' Grauss ' samples, but curiously enough, occurred only

once in the ' Discovery ' collection. It is large, and distinguished at a glance from any

other examples of the genus by the prominent black ocellus dorsally placed, an organ

not possessed by any other species of Haloptihis.

Haloptilus ocellatus.

(Plate III., figs. 1, 2.)

Haloptilus orellatus, \VolfendcD, Flanktoii Studies, Part I. (1005), p. 14.

9 , of length, from the end of the frontal spine to the end of the furca, 875 mm.,

with cephalothorax over five times as long as the abdomen ; the conjoined head and

first segment much longer than the remaining segments of the anterior body (about

one-third) ; the last two segments of the cephalothorax united, and with rounded

margins. On the second segment, in the centre of the dorsum, or a little to the right

of the centre, is a prominent and very black rounded pigmented ocellus, standing out

in clear contrast to the rest of the very transparent animal. The frontal spine is long,

tapering, and usually a little curved downward, and often laterally, towards the tip.

The distance from the tip of the spine to the base of the anterior antenna} is equal to .

the distance between the latter and nearly to the distal end of the second cephalic

segment. Abdomen of four segments, with the anal as long as the two preceding, and

the furcal segments over twice as long as broad.

Anterior antennae a little longer than the whole animal, reaching beyond the furca

by about three or four joints, and sparingly setiferous.

Posterior antennae with endopodite very long and cxopodite very short, the latter

of six joints, with doubtful division of the last, which would be the seventh joint, the

basal or first segment very long, and nearly as long as the joints distal to it. Re not
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more tlian one quarter as long as Fi 1. Ee I elongated and seven or eight times as

long as broad. ,

Anterior foot jaws with a rather stout, but unarmed hook on the fifth lobe, not

longer, however, than the other bristles.

Posterior foot jaws thick, with Hi of similar thickness to B 2, and of five

segments ; the five stout curved hook bristles of nearly equal length, the two terminal

only a little the longest and thickest.

]\Iandibles with jRi very long and He only as long as Hi 1 ; masticatory plate with

outer stout, Ijroad-basecl. conical and curved tooth ; three pointed short teeth internal

to it, ratlier like //. mucronatuf<.

Maxillae.—First inner lobe with six l)ristles, of which only two of the distal ones

are stout hooks ; second inner lobe with one stout long bristle ; third inner lobe with

one stout elongated and two short thin bristles ; B 2 about as In-oad as long, with four

elongated and thick bristles and one thin, short proximal bristle, Ri longer than broad,

and about three-quarters as long as B 2 and only half its width, and with five bristles

;

Ee very long, twice as long as Ei+ B2, and nearly twice as long as broad, with eleven

bristles, of which the three innermost are short and thin.

All feet with three jointed rami, Ee of fifth pair only five-sevenths as long as Ee

of fourth pair; El of fifth pair only as long as Ee 1 + 2 ; Ee S longer than i?e 1 + 2,

twice as long as broad, with three inner l.)ristles, two outer spines, and end spine nearly

as long as the last segment. I have not yet seen the 6 of this species.

OITHONA (Baird).

Two species of this genus occur in these collections, one of which, vie, OltJiona

similis, is of world-wide distribution, and occurs with great frequency in Antarctic

collectidiis ; the other, to which the name Oithona frigida has been given by

Giesbrccht (and which has been fully described by him in the ' Belgica ' report, vide

ante), occurs very sparingly in the ' Discovery ' collection.

HARPAOTICUS (Dana).

Harpacticus furcifer.

Harpacticus furcifer, Giesbrecht,, ' Belgica ' Eeport, p. 37.

The 9 of this species was first described by Giesbrccht in the ' Belgica ' report

;

and in the 'Discovery' collection, marked 4. i. 02. W.Q., occurred three specimens of

the male, though female examples were conspicuously absent.

The ?, according to Giesbrccht, is r55 mm. long; the rostrum small, the

series of points on the abdominal segments not numerous, the furca as long as both last

abdominal segments, narrowing distally and about three times as long as broad ; the

VOL. IV. P
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anterior antcnnie nino-jointed, tlie oxopodite of tlio posterior antenna; like 11. clwlifer,

but smaller, the second liasal of the mandihle like II. brivicornis ( = //. fulvus), and the

cxopodite scarcely half as long as the endopodite ; both rami of the maxillte are about

equal ; the first lobe of the antericn- foot jaws has tliree l)ristles, the fourth lobe is lontj,

and its hook short, the posterior foot jaw is much thinner and weaker than in //. clwlifer

and //. brevicorniK and more like II. jUwrns. The first feet ha\'e thm and weak tenninal

claws, both rami of only two segments, and the endopodite is short, the joints of l)oth

branches being broader than in flexua ; the endopodites of the second and f<jurth feet

are larger in proportion to the exopodites than in clielifer and hj^evicornis, and in the

fourth pair reach to the middle of the last joint of the exopodite ; the bristles on

the second endopodite joint are, however, two, instead of one as in clielifer ; the last

joint of the fifth feet is comparatively small, and is scarcely half so broad as this

;

its last joiut has five, the process of the basal joint, four bristles.

The striking feature of H. furcifer is the length of the furcal segments, which are

usually very short in this genus, and though related to IT. flexus, it difi'ers in the size,

which, in the latter species, is only '64 mm. in length, compared with 1'5 in

H. furcifer.
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EXPLANATION OF THE PLATES.

PLATE I.

Cahtnus propin(iuus, fig. 1. Whole animal, 9 Oc. 3, obj. 2 iu.

„ „ fig. 2. Whole animal, $ . Oc. 3, obj. 2 in.

„ „ fig. 3 and 3a, $ . .5th pair of feet. Oc. 3, obj. \ in.

,, „ tig. 4. 9 . Basal joint of .5th foot. Oc. 3, obj. A in.

„ smillimus, fig. 5. Whole animal, ? . Oc. 3, obj. 2 in.

„ „ fig. (). Basal joint of 5th foot. Oc. 3, obj. | in.

„ fonsii,!!, fig. 7. Whole animal. ? . Oc. 3, obj. 1 in.

„ „ fig. y. Basal joints of 5th foot, 9 • Oc. 3, obj. \ iu.

„ aciitus, fig. 9. Whole animal, 9 . Oc. 3, obj. 2 in.

„ „ tig. 10. Basal joints of 5th foot, 9 • Oc. 3, obj. h in

PLATE II.

Faroella antarctka, tig. 1.

fig. 2.

,. » tig. 3.

-, » fig- •!

Microcalanus pusiUus, fig. 5.

Rhincalanus grandis, fig. 6.

9 , whole animal. Oc. 3, obj. 2 in.

9 , Posterior foot-jaw. Oc. 3, obj. 1

9 , 1st foot. Oc. 3, obj. 1 in.

9 , 2iid foot. Oc. 3, obj. 1 in.

9 , whole animal. Oc. 3, obj. h in.

9 , whole animal. Oc. 3, obj. 2 in.

PLATE III.

HaloptUufi oeellattis,

" J)

Mctridia princeps,

Gaetanus antaro/iciix

fig. 1. 9, whole animal. Oc. S, ol)j. 2 in.

fig. 2. 5th foot, 9 • Oc. 3, ol)j. 1 in.

tig. 3. Whole animal, 9 • Oc. 3, obj. 2 in.

tig. 4. 5th pair of feet, 9 • Oc. 3, ol)j. ^ in.

tig. 5. 2nd pair of feet, 9 • Oc. 3, obj. 1 in.

fig. (i. 9 ! whole animal. Oc. 3, obj. 2 in.

PLATE IV.

Earhxta
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PLATE V.

Stephus lomjipes,

fig. 3

atitardicum, fig. 4

Wliolo aniiiiiil, ,>, . Oo. ;!, obj. h in.

Whole auiuial, ?. Oc. 3, ol)j. .1 in.

AVhole aniniiil, ?. Oc. ?•, oii]. \ in.

Whole animiil, 9- Oc. :!, o])j. I in.

fig. 5. Whole animal, ?, dorsal. Oc. ;i, o])j. 1 in.

fig. 6. 5th feet, ? . Oc. 3, obj. J. in.

figs. 7, 8. 5th feet, i . Oc. 3, obj. ^ iu.

PLATE VL

Paralahidnrera l/odf/.toni, \i<^. 1.

fig. -'

? , last thoracic segment and abdomen. Oc. 3, obj. I iu.

Whole animal, ?. Oc. ?>, obj. \ in.

fig. 3. 5th foot, 9 . Oc. 3, obj. i in.

"

fig. 4. 4th foot, 9 > e.vopodite. Oc. 3, obj.

fig. 5. 1st foot, 9 . Oc. 3, obj. i in.

fig. C. 2nd foot, 9 . Oc. 3, obj. ^ in.

fig. 7. Posterior antennje, 9 • Oc. 3, obj.
;

fig. 8. Maxilla, 9 . Oc. 3, obj. ^ in.

fig. 9. Mandible, 9 . Oc. 3, obj. I in.

fig. 10. Anterior foot-jaw, 9 • Oc. 3, obj.
j

fig. 11. Terminal lobes of post-footjaw, 9 •

fig. 12. Whole animal, ^ . Oc. 3, obj. h in.

fig. 13. 5th feet, 9 . Oc. 3, obj. | in.

in.

Oc. 3, olij. :[ iu.

PLATE YII.

XanthoraJan iis maf/i fig. 1.

fig. 2.

fig. 3.

fig.-4.

fig. 5.

fig. 6.

fig. 7.

fig. S.

fig. 9.

antarclicus, fig. l(i.

Whole animal. Oc. 3, obj. 2 in.

Rostrum. Oc. 3, obj. 1 in.

Posterior foot-jaw. Oc. 3, obj. I iu.

Anterior foot-jaw. Oc. 3, oI)j. J in.

Posterior antenna. Oc. 3, obj. 1 in.

Maxilla. Oc. 3, obj. 1 in.

Oc. 3, obj. 1 in.

Oc. 3, obj. 1 in.

Oc. 3, obj. i in.

1st foot.

2nd foot.

5th foot.

5th foot. Oc. 3, obj. J in.

fig. II. Posterior foot-jaw. Oc. 3, obj. i iu.
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ECHINODEEMA.
I.

By F. Jeffrey Bell, M.A.

Emeritus Professvr and Fellow of Kliufs College
(
University of Lioulon).

(5 Plates.)

Had it not heeu for the earlier return of the 'Gauss,' this report would probaMy

have had the distinction of signalising the re-discovery of the interesting Crinoid

genus, Promachocrinus, which, as its name denotes, was one of the prizes of the voyage

of the ' Challenger.'

As in the collection of the ' Southern Cross,' 1 am again al)le to call attention to

some remarkable variations within what are obviously the limits of single species.

The specimens which exhibit these variations could not have been obtained but

by very careful collecting, and in the case of Cycethra it is of importance to note

that they were all taken in a comparatively small area ; the examples of this genus

ret'cived by two naturalists, wlio made a number of species with them, were all taken

from stations comparatively close to one another,* but it is to be hoped that such a

course will never be taken again ; evidence as to the varialjility of species of

Echinoderms is now beyond question.

A.-ANACTINOGONIDIATA.
I. HOLOTHURIUIDEA.

The collection of Holothurians is small, and the points of greatest interest are

revealed ])y Prof. MacBride and Mr. Simpson in their valuable report on the larvae,

which follows this memoir.

Chix{iuota.

T sul)mitted an example of a form taken at 100 fms., ofi' Coulman Island, to

Prof. Ludwig, who has made Antarctic Synaptids one of his special domains. Owing,

apparently, to the unfortunate use of formol the spicules are so disintegrated that a

definite judgment is impossible, but it seems probable that the species is C. pisanii or

allied thereto.

* It is true that C. siinph-x was found .it Trinidaa Channel, and the 'Challenger' specimens on the eastern

side of Tatagonia ; but he who will look at a mai? of South .\meriea will smile at a " Chorological Synopsis of

the species " which gives three to the Atlantic and one to the Pacific.
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CUCDMARIA CROCEA.

Nolotkiirit! (Curinnaria) crnmi, Ijcssom, Cent. ZooL (lH:>-2), p. l.");i, pi. lii. lig. i.

Ciicumaria rrorea,^ Ludwig, Humb. Magalli. Sammelrcisc, Holothurien (1898), p. 1.') il/iijue cilata.

In the succeeding nicnioii- liy Prof. MacBride and Mr. Simpson there will lie

fouiid ;ui interesting account of (lie brood-pouches and young of this form. It was

taken at Coulman Island, 100 fms., and on various dates at Winter Quarters down

to 41 fms.

CUCUMARIA LAEVIGATA.

Pentadella laevigata, Verrill, Bull. U.S. Nat. Mus. i. 3 (187(J), p. 70.

Cucumaria laevigata, Ludwig, np. n't., p. :52 ilii(/iie ritata.

The characters of these two species have been fully discussed by Prof Ludwig,

and it is (|uite unnecessary for me to enter again on the subject.

Taken in Winter Quarters to 41 fms. and in McMurdo Bay.

Several distorted Cuciimariae and some young were taken at various dates while

.It Winter Quarters, and at 78° 25' 40" S., 185° 39' OG" E.

PSEUDOPSOLUS FERRARI.

(Plate v., iig. 3.)

It is unfortunate that this new species should be represented by a single specimen

only, but there is no doubt that it is unlike any form that has as yet been described.

Tentacles ten, two much smaller than the rest ; trivial pedicels in three complete

longitudinal series ; dorsal perisome devoid of large scales or grains, flexible and soft

to the touch, and having only a few trellis-like spicules. There are some distinct

pedicels scattered on the dorsal surface. 73 mm. long, 32 "5 mm. greatest width.

The important differences between this species and the only form belonging to the

genus which has yet been described are of varying value ; the distinctness of the dorsal

pedicels is of great significance, for their presence in P. macquariensia is so inconspicuous

that Prof Dendy denied their existence, on which Prof. Ludwig has remarked

" Zu einer Entschuldigung will ich aber gleich hinzufiisen, class die dorsalen Fiisschen

sehr gering an Zahl und sehr retraktil sind, sodass sie sich der Beobachtung leicht

entziehen konnen." f

The spicules are more delicate and trellis-like in the new species, and there is a

* In my ' Southcvn Cross ' Report I cite Wyv. Thomson as the first author of the combination " Cucuwaria
crocea" ; he wrote Clailodactyla crocea in 1876 (not 1878, and not on p. 55) ; as all my blunders were made by

Dr. Lamport in his " Seewalzen," I stand convicted of neglecting the legendary advice of the venerable gentleman

who was once President of my College at Oxford.

t Hamburger Magalh. Samnielreise Holothurien (1898), p. 49.
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very considerable difference in size. As there is but a single specimen, I thought

the question whether or no it is hermaphrodite might be left over for the present.

The only suggestion that I have to make is that Prof. Ludwig's definition of the

genus {up. cit., p. 50) should be altered l)y the omission of tlie words " Sehr wenigen,"

as applied to the dorsal " Fiisschen."

As the type of the genus came from Macquarie Island, the two are not widely

separated ; no information is given as to the depth of the more northern species ; the

Antarctic form was taken at 20 fms., while at Winter Quarters.

Thyone sp.

A young specimen was taken off Cape Adare.

MeSOTHURIA MAGELLAN!.

lloluthuria maycllani, Ludwig, Ber. Oberbess. Ties. xsii. (1883), p. 175.

Mesothuria wagellani, Oestergren, Festskrift fiir Lilljeborg (189f;j, p. 3.50 ; LuJwig, Ergebii. Hamburg.

Sammelreise Holotbur. (18',)8), p. 8.

Two much-injured specimens are assigned to this species ; I was unable to find

spicules, but I do not always expect to find specimens taken out of ice-cold water and

from 100 fms. equal to the liest products of the laboratories of Naples or Plymouth.

Coulman Island, 100 fms.

B -ACTINOGONIDIATA

.

II. CRINOIDEA.

COMATDLIDAE.

Promachocrinus KERGUELENENSIS.

(Plate I.)

Promachocrinus kerguelensis, P. H. Carpenter, Proc. Roy. Soc. xxviii. (1879), p. 385.

This is certainly one of the most interesting finds of the ' Discovery,' for the genus

was, till the German South Polar Expedition brought l)ack specimens, only known from

the collections of the ' Challenger,' which found two species in the Southern Seas, and

one a few degrees north of the Equator. The only addition to our knowledge since

Dr. Carpenter's report has been the note by Dr. Minckert of Greifswald,* while Dr.

Bather has suggested that it may be a " permanent meristic variation."! I give a figure

* Zool. Anzeig. xxviii. (1905), p. 490.

t Treatise on Zoology iii. (1900), p. 195.
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of ii sclf-Jissccted specimen which is, I think, fleurer and more illuminating than the

originals of the ' Challenger ' report. It would he of pai-ticular interest to discover

fossil examples of this ten-rayed form ; at present, all we can say as to the

" permanency " of the form is that it has endured for thirty years ; as to the

polyphyletic origin of the genus which Dr. Bather suggests,* we can only say that

we have only such data as are given by the distribution of the genus. Though

Dr. Minckert had made two genera, he has not contributed to the elucidation of

Dr. Bather's sugsjestion.

Taken at East end of Barrier, 100 fms. ; off Coulman Island, 100 fms. ; and at

Winter Quarters.

Antedon adriani.

(Plate II.)

This new species is represented Ijy a number of specimens ; as I have already

named a member of the genus A. ivilsoni, I take the specific name from the second

Christian name of Mi\ E. A. Wilson, ]\I.B., .surgeon and naturalist to the Expedition.

It was taken at various depths, down to 130 fms., at AVinter Quarters, and at

500 fms. off Mts. Erel)us and Terror.

At first sight this species does not recall the northern ^l. e-'<chrichti, but it shows,

on analysis, some striking points of resemblance—the shape of the centrodorsal, the

length (but not the number of the cirri), and the shapes of their joints, as well as

the form of the first brachial ; but what distinguishes the creature from all Antedons

known to me is the saw -like appearance of the arms when viewed from the side,

and well shown in the figure ; this is due to the presence of a well-marked square

protuberance on the dorsal face of most of the arm-joints.

Arms ten, centrodorsal semicircular, with three rows of cirri ; these are from

50-60 in number, may be (JO mm. long, and may have as many as 60 joints ; the

axillary has a prominent knob, and the outer edge of the first brachial is twice as

long as the inner ; the arm-joints are stout, laterally compressed, and nearly all have

one or two dorsal spinous processes ; sy;^ygies are extraordinarily rare in the

proximal part of the arm, wliere, too, the pinnules are rather short ; further out

they are better developed. No specimen is anything like perfect.

AnTKDON ANTARCTICA.

Antedon antarctka, P. H. Carpenter, Chall. Rep. Comatulae (1888), p. 144.

I have compared a single specimen taken at Winter Quarters with those

collected by the ' Challenger ' at Heard Island, and have no doubt of their identity.

Some young .specimens, which appear to belong to this species, were also taken.

* Treatise on Zoology iii. (1900), p. 195.
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III. ECHINOIDEA.

CiDARIDAE.

CiDARIS CAXALICULATA.

Temnocidaris canalkidata, A. Asijassiz, Bull. M.C.Z. i. (1863), p. is.

Goniocklaris canaJinilata, id. Rev. Ediiii. (1872), p. 131 ; Wyv. Thomson, Journ. Linn. Soc. xiii. (187G),

p. 65 ; Loven, Bih. Svensk. Akiid. Hdlg. xiii. iv., 1. p. 5 ; Agass., Mem. M.C.Z. xxxi. (1901), p. 4.

Gklaris (Borocidnris) canaUcvlata, Doderlein, Jap. Seeigel, i. (1887), p. 10.

Gidaris canaUcuhita, Meissnor, Ergebn. Hamb. Magalli. Sammelreise, v. (1900), ]., p. ?, iUque cdata.

Stereocidaris canalkidata, Mortenseii, Ingolf Echinoid. (1903), p. 29.

I have given the name of C. canaliculata to a number of specimens of an

Echinoid, which were mainly collected at a depth of 100 fms., but I must own to

grave doubts as to the correctness of the name. It seems to have escaped notice

that this consensu omnium (with the exception of Dr. Mortensen*) circumpolar

Antarctic form was first described from the " Caroline Islands," which Caroline Islands

we surmise to be those in the Pacific, as in the Revision of the Echini we find

" Caroline and Sandwich Islands "
; elsewhere, Zanzibar and the Navigator Islands are

given as habitats, "if the localities are to be trusted"; that is to say, the species

was founded on specimens said to be found within the tropics.

I am not going to join those who claim that forms must differ specifically, either

because they are found at different spots or different depths ; but, as I showed many
years ago, there is a distinct intertropical fauna in the Great Ocean ,f and the fact, if

fact it be, that a member of that fauna is also a circumpolar Antarctic form ought to

rest on the firmest possible basis. Unfortunately, the National Collection has no

examples fi-om any station further north than Tasmania.

Again, the original diagnosis, based on the Caroline specimen or specimens, is too

short for a form which every student who has examined it, except Dr. Mortensen, allows to

be eminently variable ; with the exception of Prof. Doderlein, none of these students has

given a serious diagnosis of the species, and even his is not altogether what one wants.

Yet another difficulty remains to be mentioned ; it is generally agreed that

C\ nutrix | and C. vivipara are synonyms of C. canaliculata ; in other words, the form

has a marsupial habit, but I cannot detect signs of it in the specimens before me

;

it may be, of course, as it curiously is in the case of Hemiaster cavernosus, that this

collection consists of males only ; but Mr. Hodgson tells me that he observed no signs

of viviparous habit ; our experience, in fact, is_ the same as that of the late Felix

Bernard § :
" Quoicj[ue G. canaliculata soit signale comme vivipare, je n'ai pas constate

aucuu jeune sur le corps des adultes."

* Op. cit., p. 27.

t For some modification of this doctrine, see Prof. Koeliler in " Die Faima Sudwest-Australiens " I. iv.

(1907), p. 242.

t Prof. Lyman Clark doubts this (see f.-n. next page) ; of C. vivipara of Studer he makes no mention.

§ Bull. Mus. Paris, i. (1895), p. 272.

VOL. IV. (.•
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Bjicc'imens were taken at ('(Uilniaii Tslaiul. 100 I'ms. ; AViiiter Quarters, 100 fms.

;

East CHil of Barrier, 100 fms.

This species is one that has lately l)ecn the subject of some dispute ; Prof. Agassiz,*

who originally described it, suggests that it be placed in a new sul)-genus Centrocidarifi,

while Dr. Mortensen f finds it to consist of .several .species, biil lie docs not appear to

be sure of the exact number.J

ECHINIDAE.

ECHINU.S MARGARITACEUS.

Echinus margaritaceus. Lunik. An. s. X . iii. (isii;), p. 47; Bull, ('oil. '.SontlKTU Cross' (I'.iO^), p. 219

ihiqne citata ; Mortoiisen, Iii<jolf Echiiioid. (l'.)03), p. 101.

Echinm (Umlema, Studer, MB. Aka.l. Berlin (isTf)), p. 4r)6 ; Al. At?. Ch;ill. Rep. Echin. (1.^81), p. 117.

Echinus horiidus, Al. kg. op. rit. p. 117 ; Mortensen, op. rit. p. 102.

Sterechinus aniardimts, Koehler, Euhiii. Voy. 'Belgica' (1901), p. 8.

This appears to be a circumpolar species, as I remarked when I reported on the

collections of the ' Southern Cross.' It was taken by the ' Discovery,' not only at

several dates in Winter Quarters, l)ut at the East end of the Barrier Eeef, 100 fms.
;

at (."ape Wadsworth, 8-10 fms. ; oft' Coulman Island, 100 fms. ; and South of

Antarctic Circle, 254 fms.

Hemiaster cavernosus.

iSpatanrjus {Tdpylus) cavernosus, Philippi, Arch. f. Nat. xi. (1815), p. 34.").

Himiaster cavernosus, A. Ag. Hep. Ech. (1872), p. 132 ; Meissner, Ergebn. Hamburg Magalh. Sammelreise,

V. (1900), p. 13 ibique citata; Bell, Coll. 'South. Cross' (1902), p. 219.

Abatus cavernosus, Loven, Bih. Svenska Vet. Akad. Hdlgr. xviii. 4, no. 1, p. 3.

This species is not very well represented in this collection, and, curiously enough,

all the examples are males.

If the late M. Bernard § was right in regarding Tripylus e.vcavatus as a synonym,

the name of the species ought to be excavatus, as that was the first of the three species

described by Philippi ; for myself I am inclined to abide by Prof Agassiz's view.

Taken at Coulman Island, 100 fms' ; Winter Quarters, 20 fms. ; and East end of

Barrier Ivcef, 100 fms.

IV. ASTEROIDEA.

The collection of starfi.shes was rather large, and contained some very fine

specimens ; but, as will be shown later, there is very great difficulty in coming to

definite conclusions regarding them, and I have preferred to be vague rather than

dogmatic in treating of them.

• Mem. Mus. Comp. Zool., xxxi. (1904), p. 32. t l"golf Echinoid. (1903), pp. 25-7.

X As the final proof was passing through the press I received Trof. Lyman Clark's latest memoir on the

Cielaridac (Bull. Mus. C. Z. li. (1907), no. 7) ; he has instituted a new genus, Aiistrocidaris.

§ Bull. Mus. Paris, i. (1895), p. 247.
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AsTERIAS BRANDTI.

Astcrlas hraiidti, Bull, Proc. Zool. Soc. (1881), p. ',11. ,

Asterias negJecta, id., op. cit. pp. 04 and 50C.

Dr. Meissner has suggested that A. neglecta, which I described at the same time

as A. brandti, is the same species. I thiuk he is right ; A. belli of Prof. Studer and

A. glomerata of Sladen appear to be also synonymous ; with regard to the first three

Prof. Perrier suggested the same view in 1891.

My species were described on pp. 91 and 94 of the Proc. Zool. Soc. for 1881
;

Dr. Meissner's synonymy will be found on p. 7 of the Ergeb. Hamburg ]\Iagalhan.

Sammelreise, Lief. vii. (1904). I suggested in the report on the 'Southern Cro.ss'

collections (p. 215) that the species was circumpolar in its distribution, and so it

certainly is.

A large number of specimens were collected; the largest, from 4-10 fms.

]\Ic]\Iurdo Bay, was the " mother of a number of young after capture " *
; and some other

large specimens were taken at No. 3 hole, and some smaller at No. 11. Flagon Point

(10-20 fms.). Cape Wadsworth, and Hut Point also yielded examples; the large

examples marked 48 and 49 are only said to be from Winter Quarters.

From 100 fms. (East end of Barrier) and 130 fms. (No. 2) specimens were

collected which, but for the formidable synonymy of the species, I should be inclined to

regard as distinct.

Asterias longstaffi.

This fine species is represented by a single specimen, which presents well-marked

features. I name it after the generous friend of science whose contribution to the

funds of the Royal Geographical Society made the voyage of the ' Discovery

'

possible.

A large stout form with R about equal to 3 r ; the whole of the dorsal surface is

uniformly and densely covered with paxilliform spines of some size. The madreporite is

of moderate size; the podia are enormous, the adambulacral sjjines are long,

cylindrical, blunt at the tip, so irregularly set that it is difficult to say whether there

arc two or three rows ; be\'oud them there are shorter and more delicate, but otherwise

similar cylindrical spines very closely set ; there are two quite well-marked sets of

marginal plates ; the inferomargiuals are very narrow in the angle of the arm, while

the superomarginals in the same region are very short ; both sets are covered with

coarse granules, among which no pedicellariae are to be detected. The podia within

the oral circlet are of enormous size. It = 210 ; r = 70.

W.Q. ; 1 0-20 fms.

As tlicre is only ;i single spccimeu, no comparisons are pos.sible ; but it may be

* These liave been made the subject of an interesting separate report by Prof, MacBridc and Mr. .J. C. Simpson.

Q 2
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poiutcd out tlmt the closely packed aiiangement of the podia, and the distinctness of

the two rows of marginal plates are, on Mr. Sladcn's basis of classification of Starfishes,

mutually destructive ; hut the well-known observations of 'Prof. Ludwig on Echiiiaster

sepositus justify us in supposing that we have here a case of retarded disappearance of

the marginals; the crowding of the podia appears to be a much more important

morphological character; but the union of these two strikes, I tliink, a final blow at

the current classification, against which Prof. Ludwig has already raised liis voice, and

the adoption of which by MISI. Delage and Ilerouard in their " Zoologie Concrete

"

came as a great surprise to me.

Heuresaster* hodgsoni.

(Plate 111.)

Two specimens of a very fine starfish were taken at al)Out 25 fathoms while in

Winter Quarters ; they appear to me to form the type of a new genus, as to the

general position of which there can be little doubt ; a still larger specimen was taken

from McMurdo Bay at 2 fms.

It lias somewhat the appearance of Poranid, but has, in the larger examples, spines

in the interambulacral actinal areas. Prof. Perrier defines the Poraniidae as follows :

" Squelette masque par les te'guments ; marginales apparentes, mais formant au corps

un bord tranchant ; squelette ventral forme de se'ries de plaques allant de chaque

adambulacraire a une marginale, squelette dorsal reticule."

I have invented for it a name which will remind the student both of the name of

the ship, and of its indefatigable biologist.

The larger specimens may be thus descriljed : Arms long, tapering to a rather fine

point, a is about = 3. The upper surface is smooth and soft to the touch, and has

papulae, in ill-defined areas, spread over the whole of it; the edge is (juite sharp,

forming almost a ledge, and made up liy a large number of small supero- and infero-

marginals. The lower interanil)ulacra covered with some eight rows of small regularly

set plates covered with rather coarse granules, and, in the angle, with short spines

whi(;h give a hairy appearance to these areas. The amljulacral groove is bounded l)y

rows of four or five spines, of which the outermost is small and the innermost spatulate

and Ihited at its free end. The podia are stout. At each oral angle there is a huge

spine, the distal third of wlii('li is glossy. These specimens are Hat, Imt the smallest

example has the disc arched, and this is probably more natural

—

E = 200 r = 70.

R = \30 r = 50.

E - 90 r = .30.

Accepting Prof. Terrier's family diagnosis of the Poraniidae, we may make the

generic diagnosis (jf Jleuresaster : Abactinal surface only invested l)y integument,

* Eipeffif, discovei-y.
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margin very sharp, the inner actinal aml)ulacrals with spines, the oral angle provided

with a large spine. While the specific characters would appear to be that the longer

radius is more than twice as long as the shorter radius, the marginal plates are very

numerous, and the innermost ambulacral spine is spatulate and fluted at its free end.

The smallest specimen has not quite acquired the generic characters of the larger

;

the abactinal integument is not so thick as to altogether hide the superficial granules,

and the granules on the actinal interaml)ulacra have not developed into spines, so that

there is no marked difference l)etween the outer and the inner parts of these areas.

Pentagonaster incertus.

The single small specimen, is, I think, an ally of the Australian species of Penta-

gonaster (sens, hit.), Init the arms are proportionately longer than they generally are

in tliis genus ; it is, possibly, an immature specimen in which li would gradually

increase in proportion to r. If it should prove to be an adult, its proportions may be

compared to those of P. dueben i nud P. ffunni ; it is, however, to be distinguished by

the fact that there are no large plates on the actinal inter-radial areas, the plates being

of the character of, and a little larger than, the small squarish granular plates which

bound the marginals; these last number about 12/14 for the side of each arm, and

are completed by a large terminal ; there are two rows of well-developed spines at the

sides of the ambulacra ; those of the inner row are nearly twice as long and as

numerous as the outer. I propose to call this form Pentagonaster incertus; it was

taken at 96-120 fms., in MacMurdo Bay.

Leptoptychaster kerguelenensis.

LoptoptI/chaster Icerguelenensis, E. A. Smith, Phil. Trans. 168 (1879), p. 278, pi. xvii. 2 ; Sladeii, Chall.

Rep. Ast. (188'J), p. 184; Bell, Mar. Invert. S. Africa iii. (1905) p. 212.

Leptojitychaster antarcticus, Sladeii, op. cif. p. 190.

I must own to some temerity in associating a specimen in which R = 212 and

r — 58 with a species whose type had i? = 38 and /• = 12 '5, and a representative

of which, hardly much larger, was found to l)e bearing young; Itut even the most

recent writers on Echinoderms have not yet promulgated the doctrine that difference

in size is a specific character, though I am not quite sure that in practice they do

not sometimes act as though they had. However, one has only to get a clear idea

of the essential characters of this genus to feel sure that one has it here ; as to specific

characters, it is first to l)e said that most of the L. kerguelenensis material is ])adly

preserved, while the condition of L. antarcticus is particularly good. Though the

difterences between the two species appear, from Mr. Sladen's lengthy description, to

be considerable, it will, I think, be found on examination of the specimens preserved

in the Museum, that L. antarcticus is but the expression of some early stages of

L. kerguelenensis. It will be remembered that both " species " come from closely

adjacent localities. At any rate, we now know that the specimens of L. antarcticus
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are small, and that the known adults of the genus are large ; it is safe, therefore,

to conclude that this specific name may l)e made a synonym

Mr. Hodgson collected some quite young exam2)lcs chiefly in W.Q., and, with

the specimens sent l)y the Government Biologist at the Cape of Good Hope, we

have now a very satisfactory series ; it was also taken at McMurdo Bay, 9G-100 fms.

Cycethra verrucosa.

(Plate v., fig. 1.)

Gnnmlisrus vernirosiis, Philippi, Arch. f. Nat. 1857, p. 132, /estn Mei.ssner, ZooL Anz. xsi. (1898), p. 39-t.

Cycethra simpler, Boll, Proc. Zool. Soc. 1881, p. 96 ; id. Coll. 'Southern Cross,' 1902, p. 215 ibique citata.

I was much to blame for neglecting or forgetting, in 1902, Dr. Meissner's very

useful note ; the alteration of the name is not, of course, of the least importance to any

sensildc Imiiian lieing, but the knowledge that the species extends nearly as far north

as Valparaiso is of great interest and significance, for it shows us that the distribution

is far wider than we supposed ; had Dr. Leipolt (Zeit. f. wiss. Zool. lix. (1895) p. 602)

known of it, he would have spoken with less point than he did, when he doubted

Prof. Studer's locality of 38° 10' S.

The variations of this species are truly bewildering; I have had an extreme form

figured, and offer a slight account of it ; it was long before I could convince myself

that it is C. verrucosa, and I am doubtful as to convincing others.

The upper surface is uniforndy covered by delicate spines which end in a few, not

more than ten, paxilli ; the space between these spines is soft and membranous ; the

lower surface is densely covered with spines of moderate length and sharp at the tip

;

the spines bordering the ambulacral grooves are somewhat irregularly arranged, 1)ut are

longer and lilunter than those that crowd the interambulacral spaces; there is a

single glossy spine at each angle of the mouth. The two rows of marginal plates are

well defined, and the paxilli are somewhat longer and more numerous than those on the

up])er surface of the body. The madreporite is very prominent and is not far from

the centre ; close to this last there is a small tuft of white spines which, T suppose,

guard the anus. Colour, light creamy yellow ; body flat ; i? = 55 ; r = '20.

Examples were taken on various dates at Winter Quarters ; off Castle Rock,

14 fms.
;
Cape Wadsworth ; Coulman Lsland ; McMurdo Bay, 20 fms. It does not

appear to inhabit deep water.

Henricia ornata.

EcUnaster {Cribella) ornatus, Perrier, Ann. Sci. Niit. xil. (18f;9), p. 251.

Henricia ornata, Bell, Mar. Invert. S. .Vfiicn, iii., (1905) p. 250.

//. ornata is recorded by Sladen from Campbell Island ; his //. simpler, wliich

is a syuouym, was taken olf the Crozets, Maricm Island, etc.

One specimen was obtained off' Coulman Island, 100 fms. ; one from 4-10 fms.

McMurdo Bay ; and three from 9G-120 fms., in the same bay.
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SOLASTER OCTORADIATUS.

Solastcr ortoradia/us, Ludwig, Voy. ' Belgiai,' Seesterne (190?)), p. 25, pi. iii.

A siugle specimen of this species was taken at 100 fms., off Coulman Island. As

the ' Belgica ' took it at four stations between 80° and 88° West, it is, perhaps, a

circumpolar species.

Two specimens of Starfish remain to l)e noticed, which I shall not name, as I

feel confident that they have undergone some change either in formalin or otherwise,

or are abnormal specimens which will not be again found ; one English naturalist has

so burdened the literature of Starfishes with generic names based on immature

specimens that I may be pardoned for not following in his footsteps.

Both of these specimens are very soft to the touch, owing to the numerous large

papulae and the apparent absence of any hard parts on the upper and lower surfaces

of the Starfish, with the exception of a large and prominent madreporite, and of a

few spicules round the vent ; the ambulacral grooves are wide, and the podia of large

size ; there are two well-marked rows of spines, the more proximal of which are

blunter and more fiattened than the more distal ; beyond the outer row there is some

slight difference in the two specimens, for in one the integument rapidly becomes

smooth, while iu the other regular rows of spines may extend as far as the margin.

I have not seen any pedicellariae.

The " register numbers " of these two specimens are : 190G. 1. 22 ; 2 & 3.

V. OPHIUROIDEA.

Though the collection of Brittlestars is large, there are not many species ; the

two new genera signalised by me in the report on the ' Southern Cross ' collection

are both well represented, and of Ophiosteira there is so remarkal)le a variety that I

am constrained to add another figure to those that I have already pul)lished. There

are many small immature forms which will be of much use in studying the evolution of

species, but to which it would be most unwise to give definite systematic names ; as it

is, I am perhaps a sinner, though not so great as some, for I should be hard put to it

to defend myself against the suggestion of MM. Delage and Herouard,* that Ophiocrene

is a young Astrophyton.

Ophiora koehleri.

Like O. flagdlata of Lyman, in having the disc covered with smooth skin, in

which, in neither of the two specimens, are small scales distinctly visible ; the lower

arm spines are deeply imbedded iu the skin, and thick skin obscures the forms of the

* Zool. Concrete iii. (1903), p. 159.
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oral plates. The diameter of disc is 27 or 20 mm. ; no arm complete ; width of arm at

base about 4 mm., upper arm plates broader than long; al)out 7 arm spines, the upper

free and pointed at their free ends, the lower shorter, im])cdded in thick skin, and

blunted at the tip ; lower arm plates with narrow distal and proximal edges. Arm
insertion of disc well marked and guarded by aliout 15 spines, of which the median arc

distinctly the larger.

Colour in spirit : disc sickly white, arms more the colour of human fl('sh.

Taken at 67° 21' 46" S., 155° 21' 10" E. 254 fnis.

I am sorry that both the specimens of this interesting species are a good deal

broken, as I should liave liked to have had something better to offer to the honour of

the distinguished French naturalist who has done so much for our knowledge of

Ophiuroids.

Ophiozona inermis.

Ophiozona ineniila. Bell, Rep. 'Southern Cross' (11)02), p. 217.

This species, which was not well represented in the earlier collections, was found

on numerous dates during the stay of the ' Discovery ' at Winter Quarters.

It exhibits a very wide range of variation, so great indeed as to have been at first

quite bewildering ; and it may l)e noted that Mr. Hodgson did not recognise any of

them as belonging to an already known Antarctic form.

In the ' Southern Cross ' report I figured some of the remarkable variations in the

arrangement of the plates of the dorsal surface of the disc of Ophiosteira antarctica

;

a similar, but less striking, variation obtains in this Ophiozona. In 0. antarctica I

described the serrated and keeled appearance of the upper surface of the arm ; this is to

be seen also in some examples of 0. inermis. The most striking differences are to be

seen in the height of the disc, and the size of the so-called radial shields ; so that it

is by no means always true that the shields are inconspicuous.

Winter Quarters, 10-178 fms. (various dates) ; MacMurdo Bay, 96-120 fms.
;

East end of Barrier, 100 fms. ; off Barrier, 300 fms. ; Coulman Island, 100 fms.

In some specimens the dorsal plates of the disc are deeply incised ; this appears to

l)e due to want of suflicicnt calcareous matter, but as others are infested by a sponge it

is possible that it is tlic cause.

Ophiosteira Antarctica.

(Plate v., fig. 2.)

Ophiosteira antarctica. Bell, Kcp. ' Southern Cross' (1002), p. 218.

It appears that tlie ' Southern Cross ' did not exhaust the variations in the disc

plates of this wonderful species ; the upstanding plates shown in Plate V., fig. 2, are

worthy of record, and it may be noted that the single arm left to this disc has the

dorsal serration extremely well marked.
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In the original diagnosis of the genus I spoke of " a large keel-like plate on the
disc, which completely overshadows the radial shields," although I was aware of and
figured (Plate XXVL, fig. 3) an angle of the disc in which there appeared to be two large

radial shields
; in this case, however, three of the angles of the disc conform exactly to

the diagnosis.

I have now before me a specimen in which all five angles have a pair of plates.

Were it not for the ' Southern Cross ' specimens it would not be possible to put this

specimen with the genus OjMosteira at all.

When we are asked whether " specific characters are useful," we may retort that

generic characters even are not always constant.

Winter Quarters, 13 fms. Coulman Island, 100 fms.

Ophionotus victoriae.

Opliionotiia vidoriae. Bell, Rep. ' Southern Cross ' (1902) p. 219.

This species was not so abundant ; it was taken off the Barrier at 300 fms., near

Franklin Island, and from 254 fms. at an unrecorded locality.

Ophiacantha imago.

Ophiacantha immjo^ Lyman, ' CbalL' Rep. Ophiur. (1882), p. 180 iUgue dtatum.

I hope I am right in referring to this species specimens from Winter Quarters,

30 fms. ; Hut Point, 77° 12' 12" S., 167° 27' W., 77° 50' 30" S., 165° 40' K, 100 fms.
\

but, in sooth, some of the ' Challenger' types of Ophiuroids are hardly mature.

Ophiacantha vivipara.

Ophiacantha vivipara, Ljungman, Ofv. Vet. Akad. Forh. 1870, p. 471 ; E. A. Smith, Phil. Trans. 108

(1879), p. 278, pi. xvii. fig. 3.

A number of authors have mentioned this species, but, since Dr. Liitken was cited

by Mr. Edgar Smith, I.S.O. (Phil. Trans., vol. 168, p. 278), as dou])tful of Ljungman 's

original locality (" Altatam urbem mexicanam "), none seems to have remarked on

the apparent peculiarity of the distribution of this species.

Prof. Thcel has been so good as to let me see Ljungman's Altaian specimen, and

at the same time to inform me that the types of Ljungman's OpJiiacantha rivip/ira were

Ijrought home from two quite different localities, Altata and Falkland Islands.

Ljungman does not give (op. cit.) the latter locality, but Liitken (Zool. Record 1872,

p. 448), threw grave doulits on the i\Icxican origin of the specimens, and suggested that

Patagonia was the "true habitat of the typical specimen." What is really more

interesting is the question whether the brood-pouch habit of a given species is found

in the confines of the tropics as well as in the colder waters of the globe.*

* For a list of the viviparous Echinodcnus of warmer waters, and for tlicir preponderance in Arctics and
Antarctic Seas, cf. Ludwig, Zopl. JB. Suppl. Bd. vii. (1904), [i. 684.

VOL. IV, R
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The siugle* six-armed specimen taken l)y the 'Discovery' at 8-15 iins. oti' Cape

Wadsworth is a good deal stouter than Ljungmau's types, but I can see no reason for

making it a new species : the arms of tlie \'oung may l)e seen projecting from some of

the bursae.

Ophiacantha cosmica.

Ojihiaeant/ia cosmica, Lyman, ("hall. Hep. Opliiur. (I8S2), p. ID-l ibiqiie cilatiim.

This widely spread species was taken on various occasions, l)ut many <if tlie

specimens have been mai'kcd by me " immature "
; in connection with this 1 should

like to quote some words of Mr. Lyman :
" The specimen just described is unusually

larse for this division of the 2;enus, which leads me to think that the bulk of those

now known are immature, and therefore to be treated with all the more caution:"

Winter Quarters. Off Coulman Island, 100 fms. Off Barrier, 300 fms.

OpHIOC'ONIS ANTARCTICA.

Ophioconis antarctka, Lyman, Chall. Rep. Ophiur. (1882), p. 107 ibique ritatam.

If I have correctly determined some specimens from Winter Quarters, the types

of Mr. Lyman's are very far from reaching the size to which this form attains.

Amphiura belgicae.

Amphiura beli/icac, Koehler, Res. Toy. 'Belgica' (I'JOl), p. 27.

The Antarctic area appears to be tlie home of large specimens of Amphiura ; not

only did the ' Discovery ' bring home several examples of what appear to be the

species obtained by the ' Belgica,' 1)ut there is a single specimen off the Barrier at

oOl fms., which has a disc diameter of 18 mm.,f and which can hardly, I think, l)e

the fulh' adult example of the somewhat smaller specimens ; 1)ut, as it is solitary, I

hesitate to regard it as an undescribed species.

Sevei'al specimens "of A. hdgicae were taken at Cape Wadsworth, 8 to 15 fms., and

oti' the Barrier at 300 fms. ; the latter is, as already said, the locality of the single

larger form. Like Solaster octuradiatus, A. hclgicae i-s probaljly a circumpolar species.

Young ophiurid.

(Plate IV.)

I o-ive some fisui-es of a I'cmarkable Ophiuroid, to which it is verv difficult to

assign a systematic place ; it appears to be a young form in which some of the arm-

plates ai'e still not consolidated. The exceedingly large size of the bursal slits is

perhaps onl\- due to the mode of preservation. '

.

Two specimens, both broken, were taken in A\'inter (,)nar(ers on -J. 1. 04, and two

off Barrier.

* As there is but a single specimen this collection throws no critical light on Prof. Koehler's just-mado

suggestion that this species exhibits sexual liinorphism ; cf. Bull. Sci. France xli. (1907), p. 322.

t That is exactly the same as tlio disk diameter of A. magnifica, of which Prof. Koehler has lately iiublished

a brief diagnosis. See Zool. Anz, .\xxii., p. 146 (17 Sept. 1907), but the species is not the same.
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AsTROTOMA AGASSIZI.

Astrotoma agassizii, Lyman, 111. Catal. Miis. C. Z. No. viii. II. (1875), p. 24.

Mr. Lyman calls attention to the coarse granulation on his single specimen,

which came from the Straits of Magellan ; the series now collected shows that the

granulation may be more or less obscured by thick skin. It is remarkable that the

species was not collected by the ' Gauss.'

McMurdo Bay, 96-120 fms.

Specimens from off Coulman Island, and from 71° 12' S., 167° 27' E., 2 fms. seem

to lie sufficiently different to be regarded as varieties.

K 2
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DESCRIPTION OF PLATES.

ECHINODERMA.

Plate I.

Promacochrinus kergnelenensis.

Fig. 1.—Disc and base of arms from the side to show the insertion of the cirri, and the form of the

cirrus pit, and the shape of the disc. X 2.

Fic;. 2.— Disc and base of arms from below ; the central boss is more distinctly seen than in fig. 1.

X 2i.

Fig. 3.—An arm from the side, x 3 ; the roughened edges of the joints are well seen in this figure ; the

proxiural pinnules only are completely shown.

Plate II.

Antedon adrinni.

General view of this Crinoid. x 2.

Plate III.

Heuremster hodgsoni.

X not quite %, seen from below, to show the breadth of the ambulacral grooves, their size and

arrangement.

Plate IV.

The young Ophiurid (see p. 14).

Fig. 1.—Aboral view of disc and arm. x f.

Fir;. 2.—Oral view of same. X J.

Fig. 3.—View of mouth to show arrangement of the oral and adjacent plates, x X.

Fig. 4.—1st, 2nd, and 3rd upper arm-plates. X 10.

Fig. .5.—View of arm from above, at about its middle, x 10.

Fig. 6.— Ist, 2nd, and 3rd lower arm-plates. X 10.

Fig. 7.—View of arm from below at about its middle, x 1<>.

Plate V.

Fig. la.—Variety of Cycelhra (sec p. 10) from above ; fig. Ih from below ; both slightly reduced.

Fig. 2a.—Disc of an Opldosteira (see p. 12), magnified to show keel-like plates ; 2a, seen from above ;

2b, seen from the side.

Fig. 3.

—

Pseudopsolus ferrari. x 3.



Antarctic (niscoveiy) Exp. Echinoderma pi. I. Berjeau. del. r.uLtcrworlh. sc-





Antarctic (Discovery) Exp. Echinoderma pi. II. Berjeai], del. Butfcei worth, sc.





r





,:^|gf|^(|j.

Antarctic (Discovery) Exp. EoijeiLU. del. IJutterworth, sc

Echinoderina [)1. IV'.





1"

-#'^

-^

>

'A

}

9a

Antarctic (Discovery) Exp.

• '^.-

Echinoderma pi. V.

2'^

:J

Terzi, del, Huth, del. Eutberworth, sc.





ECHINODERMA.
II.-ECHINODERM LAEVJ5.

By E. W. MacBride, M.A., D.Sc, F.R.S., Professor of Zoology, MeGill University; and

J. C. Simpson, B.Sc, Demonstrator of Zoology, McGHl University.

(I Plate.)

The collection of larval Echinoderms brought baek by the National Antarctic Expedition,

when received by us from the authorities of the British Museum, was found to consist

of forty tubes of material collected during the years 1902-1904. Of these forty tubes,

however, by far the greater number contain nothing but early segmenting eggs showing

no distinctive features ; the present paper is, therefore, in reality based upon the

contents of eight tubes only.

A preliminary examination showed that, though the collection contained but

four species of Echinoderms, these differ widely from one another, there being one

representative of each of the four great classes of the sub-phylum Eleutherozoa. These

four species are : Asterias brandti Bell, Cucumaria crocea Lesson, a new Echino-

pluteus, and an Ophiopluteics which may also be new.

At first sight the Asterias seemed to promise much, for there were two tubes

containing a couple of hundred specimens which had been born after the capture of the

mother. More careful examination, however, disclosed the fact that they were all

of approximately the same age, only two closely related developmental stages being

represented. In the case of the Cucumaria, besides a number of new-born young, the

collection contained an adult female which was the mother of some of them. To this

specimen considerable interest attaches, from the fact that in it an unsuspected brood-

pcjuch containing a great number of embryos was found. Of the two plutei it need only

be said in this place that, since they are probably the first free-swimming Echinoderm

larvae found within the Antarctic Circle, they are not without considerable importance.

In the matter of preservation the material leaves mucli to be desired ; but when

one considers the difficulties of collecting under Antarctic conditions, it could hardly be

expected that this could be otherwise. Of necessity the only preservatives used were

formalin and spirit, and as neither of these is at all suitable to Echinoderm larvae, the

specimens show very little histological detail.

In examining the material it was found that the preservation of the plutei was

such as to make sectioning useless, so they were studied in toto, first unstained, and

then stained in eosin and mounted in balsam. This method was found to give very

satisfactory results. The Asterias and Cucumaria, however, were treated quite

differently. Selected specimens of these were first carefully drawn at a magnification
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of 12i diameters by the iiid of the camera lucida, and then, after donl)le iml)edding in

celloidin and paraffin, were cut into serial sections and stained witli Delatield's

haimatoxylin.

In the succeeding pages the four species will he taken up and described in detail

1. ASTERIAS BRANDTI. •

Astcrms hrandti, Bell, P.Z.S., 18S1, pp. 9 t and 50G.

The vouug of this species contained in the collection consist in a l)rood " born

after the capture of the mother," wliich was taken in IMclMurdo Bay, February 1.3th,

1902.

The parent was identified by Professor F. Jeffrey Bell as A. hmndfi, but as it was

not sent with the embryos, nothing definite can ])e said as to its "brood-care," except

that this species must now be added to the list of viviparous Asteroidea. It is

probal)le, however, that according to the analogy of its family, the young are attaclied

to the lips of the mother during the earlier stages of development.

All the embryos of this brood" are of approximately the same stage ; the difference

between the youngest and oldest being simply a matter of size. The youngest is

shown in Fie. 1, which gives a ventral view. It measures 2*4 mm. from the centre of

the disc to the tip of the arms, while the radius of the disc is 1-5 mm. (R. = 2"4 mm.,

r. = 1-5 mm.). The only external trace of the emluyonic condition is in the closed

mouth and the small pre-oral IoIjc or larval organ. The oldest embryo is much larger

than the preceding (R. = 3
• 2 mm., r. = 1 • G mm.), but apart from the smaller size of the

pre-oral lobe there is little difference. Internally, too, there is little difference in the

development of the organs, so that they may very well be described together.

As may be seen from tlie figure, metamorphosis is complete in these young starfish,

and an examination of serial sections shows that the internal organs have nearly all

attained the adult relations. As these relations are, moreover, practically the same as

those in a young Asterinn (jihhom of the same stage, it will only l)e necessary to mention

here the few points which show peculiarity.

In the first place it will be noticed that the great size attained l)efore the mouth

and anus are formed must be looked upon as an expression of the favourable conditions

under which development of this species proceeds. Another indication of the same

thing may be seen in the amount of yolk which still remains in the closed gut, and

which may even be seen outside the gut in the space between its dorsal wall and the

inner wall of the coelom.

The pre-oral lobe (larval organ) in the oldest stage is little more than a vestige,

but in the youngest its connection with the inner perihsemal ring can still be traced.

The water-vascular system is well developed, and one can follow it quite easily in

vertical sections. The madreporic pore, pore-canal, and stone-canal may be said to

have assumed the adult relations. The axial sinus can be seen adjacent to the stone-
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canal, and can be tracetl from its opening into the latter to its junction with the inner

perilu^mal ring. In none of the sections, however, can one be sure of the aboral sinus

or of the madreporic vesicle, though this is doubtless due to the preservation.

Several points in the structure of these young Asterids suggest a relation to an

embryonic starfish studied in this laboratory some time ago by Dr. E. H. Henderson (4).

These were large yolky eggs of an unknown species, belonging, probably, to the genus

Anasterias, collected off the Franklin Islands. In the remarkably close resemblance to

the development of Asterina gibbosa of the same age, and in the similarity in the

appearance and distribution of the yolk, we have indications of a near relationship

between this species and Astevias brandti, but the great difference in age between the

two lots of embryos makes it difticult to institute a closer comparison.

2. Ophiopluteus sp.n. (?).

(Fig. 2.)

Two specimens of this presumably new Ophiopluteus were taken at the Winter

Quarters of the Expedition ; the first on December 15th, 1903, from No. 12 hole, in

8 fms. of water; the other on January 4tli, 1904, from No. 13 hole, in 6 fras. The

first is in a comparatively good state of preservation : the second is badly disintegrated,

and from it alone little could be made out. It is, however, of approximately the same

stage of development, though a little larger, than the first. The following description

is, therefore, based upon the better preserved specimen.

The body, exclusive of the arms, measures 2* 3 mm. in length, and is marked by

a strongly developed conical papilla at its posterior end.

Three pairs of arms are developed ; of these the antero-laterals and post-orals

are only slightly developed, but the postero-lateral pair are already ec[ual to the body

in length and are widely divergent. This development of the postero-lateral arms

reminds us of the great size of the corresponding arms in the larva of Ophiothrix

fragilis, which is such an early and marked characteristic of this species. In fact, the

whole appearance of our specimen is strongly reminiscent of the larva of Ophiothrix.

The ciliated band can be traced quite distinctly bordering all the arms.

In our better specimen the coelom can just be made out. On the left side it has

already divided into anterior and posterior coeloms, but on the right side it is still

undivided.

The gut is well developed and shows the characteristic division into oesophagus,

large spherical stomach, and intestine opening on the ventral surface.

No trace of the skeleton is preserved in these specimens, and this, together with

their young stage, makes classification impossible. Judging from their habitat,

however, and from their general appearance, they are quite pcssibly examples of a new

species.
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3. ECHINOPLUTEDS ANTARCTICUS.

(Fig. 3.)

The material contained only two specimens of this larva : one taken in

lat. 78° 29' 10" a, long. 103° 38' 18" W., on January 25th, 1902, and labelled "30,"

the other marked " 42," taken in the D-net at Hut Point, near the Winter Quarters

of the Expedition, on February 19th of the same year. Both specimens are of

approximately the same age.

In the stained and mounted condition the specimens measure 072 and 0'84 mm.
in length, including the arms ; but in each case the body, which is sub-spherical in

form, is 0'43 nnu. in diameter.

Four pairs of arms can be made out ; of these, the post-oral pair are the longest,

being a little more tlian two-thirds as long as the body. Of the others, the antero-

laterals are about half and the postero-dorsals about one-quarter the body-length.

The pre-oral arms are very rudimentary, appearing only as small outgrowths at the

bases of the antero-laterals. All the arms are close together and are approximately

parallel.

The ciliated band, which borders all the arms, extends back between the post-oral

and postero-dorsal arms of either side, so as to form lateral bays running aliout half

way along the body.

Three pairs of epaulettes are present, and are arranged so as to form two

incomplete ciliated bands encircling the body. The anterior circle consists of a

ventral pair situated at the bases of the post-oral arms, and a dorsal pair in a

somewhat corresponding position on the dorsal surface of the body at the bases of the

postero-dorsal arms. The posterior circle is made up of a single pair only, and these

are smaller and much narrower than either of the other pairs, and are laterally placed

near the posterior end of the body.

We find that three Echinoplutei have been described in which the presence of

six ciliated epaulettes is noted. These are : E. coronatus, E. theeli, and the pluteus

of Echinus escidentus. From each of these, however, the present larva differs

considerably. In Echinus esculentus the presence of the posterior pair of epaulettes

was first pointed out by MacBride (8), and a great deal of material of the larvse of this

species has been at our disposal for comparison with our new type. Selecting an

individual whic^h, judging by the development of the so-called " Echinus-rudiment,"

is of the same age as our specimens of E. (intarcticus, we find that the size of the

characteristic larval arms is quite different. The post-oral and postero-dorsal pairs

are of about the same length, and are already about twice as long as the body, instead

of two-thirds and one-quarter the body-length, as they arc in /'7. untid-cticiis. The

antero-laterals are also of great length, being more than twice as long in comparison as

are the corresponding arms in our new species. The most marked difference, however, is
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in the pre-oral pair ; for wliile these are mere rudiments in E. antarcticus, they are

almost equal to the length of the body in E. esculentus.

The other two larvaj, E. coronatus and E. theeli, were described by Mortensen (9).

The first of these is a larva of about the same or a slightly older stage than our

specimens. In it, however, the post-oral and postero-dorsal arms are about one and a

half times as long as the body, while the antcro-laterals and pre-orals are equal to it

in length. Besides this great difference in the arms there is also a difference in the

posterior pair of epaulettes ; for Mortensen describes these as " very broad," while in

E. antarcticwi they are much the smallest of the six.

In E. theeli we are dealing with a larva which is much younger than the others

just mentioned, hut even here we see certain features in the arms 1)\' which to

differentiate the two; for while three pairs of the arms are of alxiut the same

proportionate lengtli as in our specimens of E. (infarcficus, the fourth, the pre-orals,

are long and well-developed, not at all resembling the mere rudiments by which they

are represented in the latter species.

As in the case of the Ophiopluteus, so here nothing can be made out of the

skeleton, the result, probably, of the method of preservation.

On the left side of the larva a well-developed " Echinus-rudiment " can be seen,

but of this no details can be made out'in either of the mounts.

4. CUCUMARIA CROCEA.

Holothuria {Gucumaria) crocea, Lesson, Cent. Zool. (1832), p. 153, pi. lii., fig. 1.

Cucumaria crocea, Lampert, Seewalzen (18.s,5), p. 214.

Our collection contains some two hundred specimens of the young of this

Holothurian, "born after the capture of the mothers," and one adult female, the

parent of some of these young ; all taken at Hut Point, near the Winter Quarters of

the Expedition, on the 13th and 2&th of February, 1904.

The young of this species were first dredged by the ' Challenger ' at the Falklands

in January, 1876. Since that time nothing, so far as we can learn, has been added to

our knowledge of their development, and as the specimens then found were of a

considerably older stage than those brought back by the ' Discovery,' it may be well

to recall certain of the observations made liy Sir Wyville Thomson at that time, which

have a special bearing upon the developmental history.

In his " Voyage of the ' Challenger,' " Sir Wyville says : "In a very large

proportion of the females which I examined, young were closely packed in two

continuous fringes adhering; to the water-vascular feet of the dorsal ambulacrum.

The young were in all the later stages of growth, and of all sizes, from 5 mm. up to

40 mm. in length ; l)ut all the young attached to one female appeared to Ije of the

same age and size. . . . All the young I examined were miniatures of their parents ; the

only marked diii'erence was that in the young the ambulacra of the bivium were cjuite
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rudimentary." They " attached tliemselves by the tentacular feet of the trivial

amlnilacra, which are early and fully developed." He says, however, that they " were

too late at the Falklands (January 23rd) to see the process of attachment of the

young in their nursery .... There can be little doubt that, according to the analogy

of the class, the eggs are impregnated either in the ovarial tube or immediately after

their extrusion, that the first developmental stages are run through rapidly, and the

young are passed back from the ovarial opening, which is at the side of the mouth,

along the dorsal ambulacra, and arranged in their places by the automatic action of

the ambulacral tentacles themselves." (Vol. IL, p. 215 ef. seq.)

Now the young brought l)ack 1)y the ' Discovery,' with two excx'ptions, all

measured from 2i mm. to 3 mm. in lengtli, and had l)een born in the interval

between caj)ture and jjreservation ; it seems, therefore, that we had here a key to the

solution of the manner in which the early developmental stages are passed over, and

that we might thus get a more complete history of the " brood-care " of this species.

A careful examination of the adult female specimen, made with this object in view,

showed two prominent openings, each about 3 mm. in diameter, situated in the dorsal

iuterambulacrum, a short distance behind the peristome (Fig. 4). Looking into these

openings, one could see a number of embryos of about the same size as the new-born

specimens of the collection. At first sight these openings seemed to lead into the body-

cavity, but a careful dissection revealed the fact that they were in reality the openings

of two large brood-pouches situated in the dorsal body-wall (Fig. 5). Owing to the

extreme contraction of the specimen, the extent of these pouches can be made out only

approximately. The right, which is by far the larger of the two, extends from the

mid-dorsal line downwards to the right ventral interambulacrum, and from a point just

behind the peristome backwards for about one-third of the body length. The left sac,

however, is only about half as large. Both pouches are divided up by a number of

pillars representing the podia, which thus seem to traverse the sacs. In reality,

however, the podia are probalily only surrounded by the pouches as they develop.

Some idea of the extent of these spaces may be gained from the figure, which is drawn

of the natural size. No communication was found between the two sacs, nor was any

opening into the body-cavity or genital ducts made out.

In these two pouches 140 embryos were found— 110 in the right and 30 in the

left. These, however, are all of the same size, and of a comparatively late stage of

development, with the exception of two specimens which are much less developed than

the rest.

Through the kindness of Professor F. Jeffrey Bell we have also been able to examine

three other specimens of C. crocea belonging to the British Museum. It was hoped

that they might show some ti'ace of these brood-pouches, but the most careful search

revealed nothing.

If we now try, from the facts before us, to get a connected idea of the " maternal

care " of this species, we shall probably find that its course is somewhat as follows :—
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The eggs, either before or after fertilization, are shed into the water and are attached

to the mother's back, possibly by means of a mucoid secretion. They are soon,

however, surrounded by the brood-pouches, which probably develop by a sinking-in of

the dorsal ectoderm, and here they are retained until they have reached a condition

where the tentacles are able to serve as organs of attachment to the mother. This we

know must be when the little animals are between 3 mm. and 5 mm. in length. They

then pass out of the l)rood-pouches and are arranged along the dorsal ambulacra of the

mother as Thomson has described.

The presence in the sacs, among a large number of older embryos, of two which

arc comparatively young, naturally brings up the question of the number of broods in

this species. Are all of the young brought forth in a single brood, or is there a

succession of broods such as we find in Synapta v'wipara, Clark (3) ? If these two

embryos represented the beginning of a second and younger brood, one would expect

to find the gonad of the mother showing some sign of activity ; but, as this is not the

case, we must conclude that they are members of the same brood as the larger embryos,

and that their development has been, for some reason or other, retarded. What

evidence we have, therefore, seems to be in accord with Thomson's observation that all

the young attached to one mother were of the same age and size.

Coming now to the embryos themselves, it is somewhat disappointing to find that

among the large number brought back only two stages are represented. Turning our

attention to the younger of these, we see that of the two specimens in the collection

one was somewhat distorted through the pressure of the surrounding embryos in the

brood-pouch ; but this does not at all affect the disposition of the internal organs as

seen in sections. The other specimen, apparently quite normal, is oval in form, and

measured before sectioning 1 • 8 by 1-2 mm. No evidence of any external opening

could be made out.

When sections of this stage are examined it is seen to be a typical pentactula, and

the only points which need be specially mentioned are in connection with the water-

vascular system. The ring canal is well developed, and the radial canals coming off

from it can easily be followed as they arch back and run towards the aboral pole. As

yet there is no sign of the development of podia, but the tentacular canals can be seen

to originate one on either side of each radial canal, close to where it comes off from the

ring canal, and to run out into the tentacles which do not reach the surface of the

embryo, but still project into the " atrium." Even at this stage valves may be seen

guarding the entrance to these tentacular canals. The stone-canal is well formed, and

runs out in the dorsal inter-radius to open into a large, clearly-defined axial sinus.

From the latter the pore-canal can be traced outwards for a short distance, but we were

not able to follow it to its external opening in this stage, though in the older embryos

it is very easily followed. No Polian vesicle has yet been developed.

Of the later stage there were a great number of specimens, for it was found that

all the embryos in the brood-pouches (with the exception of the two already mentioned),

S 2
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and a second brood dredged a fortnight later, are of approximately identical

development. These embryo.s all mea.sure Ixom 2*5 to 3 mm. in length, and have

a.ssumed the typical tcn-tentacled form. The tentacles are still simple, unbranclied,

peg-like outgrowths (Fig. G), but there is some slight indication of a differentiation in

size, the two ventral tentacles being just a shade smaller than the rest.

In sections the digestive tract is seen to be well developed, though the cesophagus

is still solid, and the anus has not yet been formed. The stomach walls are thrown

into heavy folds and the intestine shows the characteristic double twist.

The water-vascular system in this stage shows many advances. The pore-canal

can be distinctly seen to open to the outside, and can be traced into the axial sinus,

which runs for a short distance in the body-wall before it communicates with the stone-

canal. The presence in Holothurians of an axial sinus opening, on the one hand, into

the stone-canal, and on the other to the outside liy means of the pore-canal, has been

described in two cases only—once by Bury (2) and once by Ludwig (6). As Bury's

observation, however, has been very generally questioned, and as Ludwig, though

noting the presence of these structures, does not attach any very great weight to them,

the present discovery becomes of extreme interest and importance, as a confirmation

which places the matter beyond doubt. As has l)een noted above, in the younger

embryos the pore-canal cannot be traced throughout its whole length, Ijut this is in all

probability due to bad preservation.

A large Polian vesicle is now seen in the left dorsal interradius, a position which

Ludwig (5) says it occupies in some Cucumarise, though he does not mention C. crocea.

Tube feet have made their appearance, and we now find. four arising from each radial

canal, though they have not as yet reached the surface.

The state of the preservation prevents any very minute study of the nervous

system, but one can readily see the well-developed nerve-ring and the five radial

nerves, as well as the branches to the tentacles.

The epi-ueural ring and canals are also clearly seen, and we find that the ring also

gives off branches which accompany the tentacular nerves.

Of the condition of the mesenteries little can l)e made out. A bunch of cells in

the dorsal mesentery close to the stone-canal may very possibly be the rudimentary

gonad, Ijoit of these points it is impossible to be sure.

In conclusion, it may l)e said that the collection, though small, has yielded many

interesting points. Chief among these may be mentioned the discovery of two

pelagic Echinoderm larvae within the Antarctic Circle, and of the brood-pouch in

Cucumaria crocea. The first are important because they disprove the generally

accepted theory that none ot the Antarctic Echinoderms have free-swimming larvae,

the second because it fills a gap in our knowledge of the life-history of a well-known

form. The well-marked axial sinus and pore-canal in the Cucumaria embryo is also
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a point of importance, since it gives p<isitive evidence of the existence of these

structures umong the Cucumariidfe, a fact which has been asserted, but never

conclusively proven.

Zoological Laboratory, McGill University, April 1st, l'.)()7.
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MYZOSTOMIDAE.
By Dr. Eudolf Ritter v. Stummer-Traunfels (Graz, Austria).

{1 Plate.)

EiNLEITUNO.

Das von der ' Discovery ' heinigebrachte uiid mir von Prof. F. Jeft'rey Bell in

liebenswiirdigster Weise zur Bearbeitung iibergebene J/yc('s^o/Hrt-Material umfasst

nur eine relativ geringe Anzahl von Exemplaren, die sicli auf zwei Species, eine

freilebende und eine encystirte, verteilen. Die erstere ist eine neue Art : M.

antarcticuin, die letztere halte icli fiir identisch mit dem scbon von Prof. Graff

bescbriebenen M. cysticolum.

Wenngleicb also die Ausbeute nur eine geringfiigige Erweiterung unserer

beziiglichen systematiscben Kenntnisse zu bringen vermoclite, so erscheint sie doch

in tiergeograpbiscber Beziebung recbt bemerkenswert : einerseits, weil die beiden

Arten aus dem siidlicbsten bekaunten Gebiete des antarctiscben (Jzeans stammen,

aus welcb' letzterem bisber nocb nie IMyzostomen beinigebracbt worden sind ;

*

und andererseits, weil dadurcb ein neuer Beweis fiir den Kosmopolitismus

des M. cysticolum geliefert wird. Diese Art kennt man nun von drei geograj^biscb

ausserordentlich weit von einander entfernten Fundorten (tropiscber West-Atlantic,

Ostkiiste v. Japan, Ross-^Ieer in der Antarctis), ein Befund, welcber durcb das

hohe geologiscbe Alter der Gruppe sowie durcb die bekanntlich sebr uniformen

Lebensbedingungen des Btillwassers und der Tiefsee seine Erklarung findet.

Da, wie scbon gesagt, das mir zur Bearbeitung iibergebene Material nur eine

geringe systematiscbe Ausbeutuug zuliess, so bescbrUukt sicb die vorliegende Arbeit

hauptsiicblicb auf die anatomiscbe Bescbreibung der beiden Arten. In dieser Hinsicbt

vermocbte ich insbesondere das M. cysticolum genauer zu untersucben, als dies bisber

* Das siidlichste Gebiet, aus welchem man bis jetzt Myzostomen kannte, niimlich die See urn die Prince

Edward- und die Crozets-Inseln, liegt noch in der Subantarctis u. zwar nur wenig siidlich von der Nordgrenze

der treibenden Eisberge und der Siidgrenze des Weltverkehrs. Von hier wurden durch die ' Challenger '-

Expedition folgendc Arten gesammelt :

—

M. compressum Graff . . .3, pag. 42.

M. coronatum Grafl' . . . 3, ,, 60.

StelecJioptis hyocrini Graft' . . 3, ,, 76.

(Die fettgedruckten Zahlen zu Beginn jedes Literaturnachweises beziehen sicli auf die entsprechenden

Nummem des der vorliegenden Arbeit beigegebenen Literaturverzeichnisses.

Die Angaben fremder Autoren erscheinen in folgendem durchwegs mit : pag., abs., taf., fig. ; die Verweisungen

auf Stellen der vorliegenden Abhandluug mit : Pag., Texttig., Fig., citiert, wobei unter der letzteren Bezeichnung

die zu dieser Arbeit gehorenden Tafeliiguren zu verstehen sind.)
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gelaii<^' mil- diulurch audi cincii, allcrdings nocli nicht voU-geschelieii, unci cs gel

kommenen Einblick iu die Sexualvei-lialtuis.se diescr Species zu gewinnen, der aber

immerbiu geeignet scheint, auch die Geschleehtsverbaltuisse der von Grafl' fiir rein

dioeciscli gehaltenen Arten unter den cystenbewohneuden Myzostomen in eine neue

Beleuchtung zu rticken.

Genus MYZOSTOMA. F. S. Leuckart.

1. Myzostoma antarcticum.

(Textfig. ; Plate I, fig. 1.)

" Winter Quarters, 8. iv. 1903, 124 fms."

Vou dieser anseliiiliclieii auf Antedvn adriani Bell (diese Reports, vol. iv.,

Echinoderma, p. 4) freilebeiidcii Form lagen mir 18 zumeist verschiedenalterige

Exemplare vor. Die Liinge des jiiugsten betrug nur 0"7 mm., die des altesteu

dagegeu 6 • mm . Zwischen diesen beiden extremen Gliederu der Reihe war nocli

eine ganze Anzalil von Zwischengrossen vertreten, vou welclien die auf einander

folgenden in Bezug auf ihre Lange zumeist nur durch Bruchteile von mm. differirten.

Die nachstehende Tabelle giebt eine Ubersicht iiber die Dimensionen der einzelnen

Grossenclassen.
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Allgemeine Morphologie des Korpers.

Wie aus den iu der obigen Tabelle angefiihrten Dimeusionen hervorgelit besitzt

derselbe bei den grosseren Exemplaren einen querovalen Umriss. An seiner Ventralseite

fiillt eiue von der Leibesmitte bis zur Eeihe der Parapodien reichende eompacte und

fast scheibenformige centrale Partie auf (" Bauchscheibe," Graff, 2, pag. 41, abs. 3),

welche sich von einer viel zarteren und durehscheinenderen Randzone (Fig. 1, sr)

zicmlich scharf absetzt. Bei einer Lange von 6 mm. und einer Breite von 7 5 mm.
l)etr;igt die Dicke des Korpers in der Mitte circa 2 mm. Sie vermindert sich im

Bereiche der Bauchscheibe bis zur Eeihe der Parapodien hin relativ nur wenig, wird

jedoch beim Ul)ergange von dieser in die Randzone eine weitaus geringere. Die

letztere Uiuft gegeu den Korperrand hin in einen allerdings nur schmalen jedoch

ganz deutlich erkennbaren, schwach gowellten Randsaum aus, welcher in der Medianlinie

sowohl am vorderen als auch am hinteren Korpei'ende eine schwache Einbuchtung

zeigt. Vom Randsaum entspriugen jederseits 10 bilateral-symmetrisch angeordnete,

relativ kurze (circa 0"75 mm. lange) Cirren (Textfig., c), welche mit ihrer Wurzel ein

wenig auf die Dorsalflache der Randzone hinaufgeriickt siud (Fig. 1, c).

Die Riickenriache des Korpers ist sanft gewolbt, die Bauchseite dagegen, dadurch

dass sich die beiden lateralen Korperhiilften ventralwiirts etwas einbiegen, in geringem

Masse concav gestaltet. Dorsalseitig zeigt das Integument eine eigentiimliche, aus

zahlreichen kleinen, dicht neben einander gelegenen Wiirzchen bestehende Sculptur,

(Fig. 1). Diese durch rinnenartige Vertiefungen von einander getrennten Erhabenheiteu

sind auf der Mitte des Riickens am bedeutendsten entwickelt und nehmen an Grosse

von hier aus gegen die Randzone hin allmahlig ab. Im Bereiche der letzteren sind

sie nicht mehr warnehmbar. Die Ventralflache des Korpers ist im Allgemeinen glatt,

bis auf die Bauchscheibe, an welcher der Verlauf der sehr stark entwickelten Museuli

centrales des Hackenapparates durch leistenformige Vorspriinge des Integuments

deutlich ausgepragt erscheint.

Die 10 Parapodien (Textfig., par) sind kraftig dabei aber relativ schlank und

wie ihre sehr entwickelte Musculatur vermuten lasst, recht beweglich. Sie konneu

in eine Art von Scheide zuriickgezogen werden, welche von einer grossen, stark

vorspringenden Ringfalte des ventralen Integuments gebildet wird. An den beiden

mittleren Fussstummeln jeder Seite offnen sich die Ausfiihrungswege des miinnlichen

Geschlechtsapparates durch eine dem Parapodium von aussen her ansitzende konische

Genitalpapille (Textfig.
, p).

Die 8 langlich ovalen, im eingezogenen Zustaude nicht iiber die Ventralliache

vorspringenden Seitenorgane (" Saugniipfe ") liegen bilateral symmetrisch angeordnet

im Gebiete der Randzone auswarts von der Reihe der Parapodien und in den

Intervallen zwischen je 2 der letzteren (Textfig., '^o).

Wie .schon friiher erwahnt ist der Vorderrand des Korpers in der Medianlinie

etwas eingezogen". Diese Einbuchtung schliigt als rinnenformige Vertiefung auf die
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Ventralseite iibei', uin uugefiihr in der ^litte der Randzone in die Mundoffnung zu

fiihren (Textfig., m).

l)ie Kloake oflfnct sich an der Spitze einer medianen tiai^h-konischen Papille

(Textfig., dp), welclie ebenfalls ventralseitig uud in eiuiger Entfernung vom liinteren

Korpcrrande gelegen ist. Auf derselben Papille liegt ausserdem uumittelbar dorsal

iiber der Kloakeuofihung die weibliclic Geschlechtsoffnung (Uterusausmiindung).

Halbschematisohes Ubersiohtsbild der Organisation des M. antarcticuin,

nov. sp. Vergr. : 11-fach. Ansicht von der Ventralseite aus; die

Organe sind in iliren Konturen samtlicli in die Bildebono projicirt.^

bin, Bulbus musculosus ; c, Cirren ; cl, Kloalie ; dp, Kloalialpapille

;

m, Mundoffnung ; m(j, Magen ; n, Nepbridien ; o, Ovarien ; oe, Oeso-

phagus
; p. Penis

;
par, Parapodium ; r, Bectum ; rp, Riisselpapillen ;

rt, Biisseltascho ; so, Soitenorgan ; iM, vorderer Uterusabscbnitt

;

ub, hinterer Uterusabscbnitt ; i, ii, iii, Hauptstiimme der Darm-
verzweigung ; 1, 2, 3, Hauptstiimme der Uterus- (Leibesbiihlen-) Ver-

zweigung.

Ernahrungsapparat.

Die Mundoft'uuug fiilirt in eine, bei eingezogenem Pharyux vorue rohrenartig

gestaltete Piisseltasche (Textfig., rt), in deren glockenformig erweiterte Caudalhalfte

die Spitze des Pharynx hineinragt. Dieser triigt an seinem Vorderende eiuen

Doppelkranz von kleinen Tastpapillen (Textfig., rp), und zeigt im iibrigen, mit

seinem relativ schwachen Bulbus musculosus (Textfig., Inn), keine bemerkenswerte

Ausbildung. Das Pharyngealrohr offnet sich am Hinterende des Bulbus musculosus (bei

eingezogenem Riissel !) in einen dorsoventral compressen, beiderseits aber taschenartig

ausgebuchteten Puxum (Textfig. oc), der nach hinten durch eiue (von Graff, 2, pag. 49

letzter abs., pag. 50 al)s. I, als " Klajipe " bezeichnete) Ringfalte vom Magen
abgegrenzt wird. Es ist selir warsclieinlich, dass dieser Raum bei voUig protrahirtem

Riissel sich rohrenformig streckt, also cinen Oesophagus im Sinne Graff's darstollt.
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Der grosse iind weite Magen (Texttig., mg), ist tounenformig gestaltet unci vom

kurzeu Rectum (Textfig., r) clurch einen Spliiukter abgesetzt.

Ventralwarts entspringen von ihm l)eiderseit.s je drei Hauptstamme der Darmver-

zweigung (Textfig., i, ii, iii), von welcheu sich eiu jeder nacli kurzem Verlaufe in zwei

Hauptaste teilt. Von diesen sechs Hauptasten verlaufen in jeder Korperhalfte zwei

nach vorne, zwei nach der Seite uud zwei nacli hinten uud zwar ungeteilt bis zur

Randzone des Korpers, wo sie sich dichotomisch in zalilreiche kleinere Verzweigungen

aufioseu.

Das sehr kurze und enge Rectum (Textfig., r) geht alsbaki in die relativ

langgestreckte kolbenformige Kloake (Textfig., d) ul)er, in dereu breitere Vorder-

halfte sich von beiden Seiten her die Nephridieu (Textfig., //) mit liingsspaltigen

Nephroporen offnen. Nach hinten verschmalert sich die Kloake allmahlig und

miindet, wie schon gesagt, durch einen an der Spitze der Kloakalpapille gelegenen

Porus nach aussen.

Weiblicher Geschlechtsapparat.

Am sogenannten " Uterus " lassen sich zwei, durch ein euges uud kurzes medianes

Verbindungsrohr communicierende Abteilungen, eine vordere und eine hintere

unterscheideu. Die erstere (Textfig., ua) ist kurz, dagegen bedeutend in die Quere

entfaltet und liegt oberhalb des ersten Magendrittels. Sie teilt sich lateral jederseitig

in drei Caniile, welche als Hauptstamme der Leibeshohle (Textfig., i, 2, 3) dorsal von

den drei Hauptstiimmen der Darmverzweigung verlaufen und nach entsprechender

dichotomischer Teilung auch deren weitere Verastelungen begleiten. Der hintere

Uterusabschnitt (Textfig., uh) ist gegeniiber dem kurzen vorderen bedeutend in die

Lange gestreckt, rostral zwar stark verbreitert, caudal jedoch rohrenartig verschmalert.

Er miindet durch die knapp oberhalb des Kloakalporus noch auf der Kloakalpapille

gelegene weibliche Geschlechtsofiuung aus und stellt das eigentliche Reservoir flir die

reifen Eier dar, welche man im vorderen Uterusabschnitte nur ganz vereinzelt antriff"t.

Es sind jederseits zw^ei Ovarien (Textfig., o) vorhanden, von welchen je eines an

der Wurzel des zweiten und des dritten Hauptstammes der Leibeshohle gelegeu ist.

Diese beiden Ovarien sind einander jedoch sehr genahert, so dass ihre freien in den

vorderen Uterusabschnitt hineinragende Spitzen fast zusammenzufliessen scheinen.

Mannlicher Geschlechtsapparat.

Die Hoden sind nach dem fiir die freilebendeu Arten charakteristischen verzweigten

Typus angeordnet.*

* Bei den verschiedenen Myzostoma-ki-ien kann der miinnliche Genitalapparat in dreierlei Modificationen

auftreten, die anliisslich einer ktinftigen Zerteilung des Genus als Gattungscharaktere Verwendung iinden

konnten :

—

(n) Verzivdgter Hoden (" the typical ramified form "
: Graff, 3, pag. 11, abs. 1)

—

Typen : M. cirrifcriim (Graff, 2, pag. .59-61).

M. asteriae (Stummer, 6, pag. 579-582).

T 2
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EXCRETIONSAPPARAT.

Die beiden Nephridien beginnen mit je eiuera kleinen und engen Nephrostom,

welches an der caudalen Wandseite des vorderen Uterusabschnittes unweit von dem

tiie beiden Uterushiilften verl)indenden Kohre gelegen ist. Von diesen Nepbrostomen

aus verlaufen die anfaugs sebr eugen aber spiiter weiteren Nephridialcaniile (Textfig., n)

zuerst in lateraler Richtung an der Dorsalseite des Magens, um dann an dessen

seitlicher Circuniferenz ziemlich vertikal nach abwiirts zu zieben. Nach Umgreifung

des hintersten Hauptstammes der Darmverzweigung schliingeln sie sich dann langs

der Ventralseite des Magens zur Klouke bin, in welche sie schHessHch von beiden

Seiten her mit je eiiiem spaltformigen Nephroporus ausmiinden.

Verwandtschaktliche Beziehungen zu anderen J/f^ostojim-Arten.

Die Griinde, welche Graff seinerzeit (3, pag. 22, Abs. 2) veranlasst haben, von

einer Untertheilung des provisorischen Sammel-Genus Myzostoma abzusehen, bestehen

auch noch heute, da fiir die Hauptmasse der von ihm beschriebenen Arten noch

immer eingehende anatomische Untersuchungen fehlen, ohne die eine systematische

Die einzelnen Hodenfollikel sind von einander relativ weit entfemt und durch mehr oder minder breite

Bindegewebspartien oder durch andere Organteile getrennt. Die Speriniduote sind im Allgemeinen verliingert

und in einzelne Absclmitte (Vasa efferentia und deferentia, Samenblase, Ductus ejaculatorius), differenziert.

Der rniinnliche Geschlechtsporus ist ventralseitig, zumeist ziemlich weit nach innen vom Korperrande und fast

regehniissig an der Spitze einer kegelformigen von der Basis des mittleren Parapodiums nach aussen hin

vorspringenden Genitalpapille (Penis) gelegen.

(6) Compacter Hoden (" compact roundish glands occupying definite areas in the lateral part of the body "
:

Graff, 3, pag. 11, abs. 1)—

Typus : M. cysticolum (vorliegende Ai-beit, Pag. 13-14).

Die Hodenfollikel sind auf einem deutlich umgrenzten rundlichen Bezirk in den Seitenteilen des Korpers

coneentrirt. Sie liegen enge neben einander und werden nur durch diinnc Bindegewebsbiilkchen oder -lamellen,

nie dmrch andere Organteile getrennt. In der Mitte des Hodens bildet sich dirrch Platzen der dortselbst

gelegenen bLndegewebigen Folliliehvandungen eui centraler Sammelraum, in welchem sich die reifen Geschleclits-

producte anhiiufen. Dieser steht entweder vermittels eines ganz kurzen unbedeutenden Ductus ejaculatorius

oder auch direct mit der miinnlichen Geschlechtsoffnung in Verbindung. Letztere ist am Seitenrande oder in

unmittelbarer Nacbbarschaft desselben gelegen. Eine Genitalpapille scheint nie ausgebildet zu werden.

(c) Den dritten von den zwci vorigen Modificationen principiell verschiedeuen Typus der Hodenanordnung

hat Wheeler (8, pag. 247, 248) bei dem M. belli u. bei dem M. cryptojiodiiim beobachtet.

Bei diesen zwei Arten soil die Gesammtmasse der Hodenfollikel dorsal von den Darmiisten in der mittleren

Korperregion gelegen und durch zwei dorsoventi-ale Septa in drei Lappen (einen medianen u. zwei laterale)

geteilt sein. Die Hodenfollikel springen m den dorsalen TheU der Leibeshiihle (" Uterus ") vor, in welchen

auch die fcrtiggebildeten Spennien entleert werden, die dann offenbar (Wheeler spricht sich dsiriiber nicht aus)

durch die weibliche Geschlechtsiiffiumg (oder Kloakalijffnung?) ihren Weg nach aussen finden.

Bei der Isoliertheit dieser Beobaclitung und bei der Wiclitigkeit, welche dieselbe huisichtlich der Leibes-

hohlcnfrage sowie der Genese der miinnlichen Keimzellen bei den Myzostomen besitzt, erscheint eine

Nachuntersuchung dieser beiden von Wheeler nur oberfliichlicli beschriebenen Arten dringend geboten.

Anhangsweise mochte ich hier noch die sogeuannten subcclodermcdcn Hoden erwiihnen, welche Nansen

(5, pag. 78 u. 79) bei M. gigas, M. gigantcum, M. graffi, u. M. carpenteri beschrieben hat. Diese liegen als

vollkommen von dem normalen verzweigten Hoden getrennte Follikel dicht unterhalb des Integumentes. Sie

scheinen—dies liisst auch ihre eigentiimliche Structur vemiuten (Nansen, 5, pag. 79, zeile 3-5)—abgetrennte

und in Riickbildung begriffene Terminalfollikel des normalen Hodens zu sein.



MYZOSTn:\riDAE. 7

Bearbeitung der Myzostx^miden undurehfiihrbar ist. Dieser Mangel lasst dalier im

Allgemeinen vorderliand nur eine additionelle Einreihung einer neuen Species in

diese Gattung geboten ersclieinen. Im Speciellen wird man sich darauf beschranken

miissen die neubeschriebene Form mit den wenigen Arten zu vergleiclien, deren

Organisation genauer bekannt ist und ilire Beziehungen zu ihnen festzustellen.

Von diesem Standpunkte aus betraclitet steht das M. antarcticum jener Gruppe

von Arten am nachsten, zu welcher das M. cimfe7'um (Graff, 2, div. pag., Nansen,

5, div. pag., Wheeler, 8, pag. 229-236
;
pag. 276, abs. 3), ferner das .1/. giga.s, das

M. f/iganti'um, das 31. graffi und das M. carpenteri gehoren. (Die anatomisclie

Be.sclireibung fyr die vier letztgenannten Arten hat Nansen 5, pag. 69-70 u. ff. pag.,

geliefert.

)

2. Myzostoma cysticolum.

(Plate, fig. 2-10.)

Myzostoma cysticolum, Graff, Chall. Rep. (1884), p. GG.

" Mts. Erebus u. Terror ; 22. i. 1902 ; 500 fms."

Unter dem von der ' Discovery ' heimgebrachten Crinoiden-Material fanden

sich an den Armen eines Exemplares von Antedon adriani Bell zwei Cysten vor,

welche eine Myzostoma-Art beherl^ergten, die ich fiir identisch mit dem 3f. cysticolum

Graflf (3, pag. 66-68) halte.

HiSTORISCHES UND KrITISCHES.

Diese cyst'enbewohnende Species wurde von dem genannten Autor nach einer

Serie von Exemplaren aufgestellt, die aus dem westlichen Gebiete des tropischen

Atlantic's (" Cabo Frio," Brasilien ;
" Insel Grenada," kleine Antillen) stammten. Als

Wirt derselben fungierte durchwegs Actinometra meridionalis var. carinata P.H.C.

Graff hat aus Griinden, welche er in der Einleitung zu seinem ' Challenger '-

Report (3, pag. 22,* abs. 2) auseinandersetzt, bei der Beschreibung der betreffenden

Art fast ausschliesslich nur ihre aiisserlich erkennbaren Merkmale sowie ihre

biologischen Eigentiimlichkeiten beriicksichtigt. Seine Angaben iiber die innere

Organisation dieser Form beschranken sich auf einige die Darmverzweigung sowie den

Genitalapparat betreffende Befunde. Obwohl sich dieselben durchwegs als riehtig

beobachtet erwiesen haben, so hat sich inzwischen doch herausgestellt, dass jene

unter ihnen, welche sich auf die Geschlechtsorgane des sogenannten " Weibchens
"

beziehen, von Graff in Ubereinstimmung mit den damals noch herrschenden

Ansichten iiber die ^lorphologie des weiblichen Sexualapparates missverstandlich

gedeutet worden sind. Dies gilt insbesondere von den angeblichen "Hodenrudimenten,"

welche, wie spater (Pag. 27) dargelegt werden wird, als die functionierenden Ovarien

aufgefasst werden miissen.

Seit dem Erscheinen der ' Challenger '-Publication ist das M. cysticolum, soweit

mir bekannt, nur noch einmal und zwar an der pacifischen Kiiste von Japan in einer
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Arincyste von Anfedva discaidiu P.H.I'. augctroU'eu worden. McClendon, welclier

die l^cidcii in der C'yste vorliandenen ludividucn nntersucht hattc, bcschrieb dieselben

als cine neue Varietat : M. ci/sticolum var. ovientale {^, pag. 120-121), nnd zwar mit

der Begriindung, dass :

(a) die Wirtsformcu der Graft''sehen nnd jene der japanischen Exemplare

eine verschiedene systeraatisclie Stelluug einnahmen
;

[l>^ die l)etreffendeu Fundorte in tiergeographischer Plinsiclit difFerierten, and

(c) die japanischen Exemplare gegeniiber den GrafF'schen Typen einige

unwesentlichc morphologisclie Unterschiede zeigten.

Abgesehen duvon, dass das McCleudon vorgelegene Material (cine einzige

Cyste !) an Zahl weitaus zu gering gewesen ist, um die Aufstellung einer besonderen

Varietat zu reelitfertigen, so halte ich die hierfiir angezogenen Argumente des

genannten Autors nicht fiir eiuwandfrei.

(ad a) Beziiglich des ersten derselben erinnere ich an die durch Graff (3,

pag. 21) bekannt gewordene Tatsache, dass cin und dieselbe Myzostoma-kvt auf

1-4 Crinoidenspecies vorkommen kaun (in einigen Fallen sogar auf Vertretern

zweier Genera). Graff, gewiss der erfahrenste Kenner der Myzostoma-'^jsteiaa.ixk,

hat sich jedoch nicht veraulasst gefiihlt, auf Grund dieses Umstandes verschiedene

Varietaten der betreffenden Species zu unterscheiden.

(ad h) Was die von McClendon hervorgehobene zoogeographische Differenz der

Fundorte anbelangt, so diirfte dieses Argument gerade bei den Myzostomeu nur

mit grosster Vorsicht anzuwenden seiu, da das Verbreitungsgebiet dieser Parasiten

noch sehr wenig bekannt ist, aller Voraussicht nach aber mit jenem ihrer Wirte

zusammeufallt, von welchen weitaus die meisten sich als charakteristische Vertreter

der einen cosmopolitischen Charakter besitzenden " Stillwasserfauna " erwiesen haben

(Doflein, 1, pag. 251 u. pag. 272-273). Im iibrigen kann man der tiergeographischen

Differenz der Fundorte als solcher allein keine Bedeutung fiir -die Aufstellung von

Varietaten beimessen, wenn sich nicht die vergliclienen Localformcn auch in

morphologischer oder in biologischer Hinsicht als solche documentieron. Diese

Bedingung erscheint meines Erachtens nach bei den Exemplaren McClendon's nicht

erfiillt.

(ad c) Die Besouderheiten, durch welche sich die letzteren vor den Graff'schen

Typen auszeichnen soUen, beschranken sich auf die bedeutendere Grosse sowie auf

den etwas differenten Bau der Cyste, ferucr auf die hervorragenderen Dimensionen der

Parasiten selbst, schliesslich auf eine geringfiigige formale Difierenz der sogenannten

" Miinnchen."

Die Grosse der durch das M. cysticolum hervorgerufenen Cyste hiingt in erster

Linie von der Grosse des ihr Lumen fast vollstandig ausfiillendeu " Weibchens " ab.

Da dieses jedenfalls von kleineren Dimensionen zu grosseren heranwachst und auch

soust in dieser Boziehung individuelle Verschiedenheiten zeigen kann, so werden
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demuiich auch verscluedeu grosse Cysten vorkommen.* Da wir nun derzeit iiber die

maximale Grosse, welche das M. cysticolum erreichen kann, noch vollkommen im
UnkLaren sind, so erscheint es vorderliand untunlicli sine iiber die bekaunten Masse
hinausreichende Cystengrosse als Kriterium zur Aufstellung einer neuen Varietat zu

verwenden.

Ebeusoweuig geeignet sind zu diesem Zweeke audi kleinere, den formalen Typus
der Cysto niclit beeintrachtigende Differenzen im Baue dersclben. Den jDhysiologischen

Anlass zur Bildung einer Cyste gibt allerdings das Myzustuma, da cs entweder durcli

seine Bisse oder warscheinlicher durch Absonderuug toxischer Substanzen, wie es z. B.

die ExcretstofFe sein konnen einen localen Reiz auf den Wirtskorper ausiibt, auf

welchen dieser dann durch Wucherung des geschadigten Gewebes reagirt. Da wir aber

den hauptsachlicbsten, das ist den formativen Anteil an der Cystenbilduuo- der

Wirtsform zuschreibeu nuissen, so werden wir kleine, unwesentliche Veranderuuecn

in der Morphologie der Cyste in erster Linie als den Effect einer individuellen

Verschiedenheit des Wirtes zu betrachten haben und erst in zweiter Linie, wenn sicli

eine solche ausschliessen lasst, an eine Veranderung des reizenden Substrates denken.

Voraussetzung fiir diese Erwagung ist natiirlich, dass sicb die Cysten an versehiedenen

Individuen ein und derselben Wirtsspeeies vorfinden.f In weit lioherem Grade

miissen wir jedoch die Wirtsform fiir etwaige Veranderungen im Bau der Cyste

verantwortlich machen, wenn ein und dieselbe Mi/costoma-Art verscliiedeue Wirts-

speeies befallt. Es kommt denn eben die artliche Differenz der letztereu auch im Baue

der auf ihnen entstehenden Cysten zum Ausdrucke. Von diesem Gesichtspunkte aus

muss auch die von McClendon beschriebene Cyste beurteilt werden. Sie fallt

hauptsachlich dadurch auf, dass sie im Gegensatze zu den mit einem einzigen Porus

versehenen Exemplaren Graff's, zwei derartige Offnungeu und zwar eine an jedem ihrer

Schmalenden besitzt.

Als morphologischen Unterschied zwischen den von Graff und den von McClendon

untersuchten Parasiten erwiihnt der letztgenannte Autor vor allem die bedeutendere

Grosse seiner Individuen. Diese kann jedoch ebensogut durch individuelles Wachstum
oder durch besondere Erniihrungsverhaltnisse bedingt sein. Welters hebt derselbe

Autor die Beobachtung hervor, dass bei dem maunlich functionierenden (" small

individual") seiner Exemplare die zwischen der KOrperperipherie und der Reihe der

* Dies ist audi bei den von Graff untersuchten Cysten der Fall geweseu. Vergleioht man die auf die

Cystenliinge beziigliohen Angaben des genannten Autors mit dem von McClendon gegebenem Masse, so ergiebt

sich, dass die Griissendifferenz zwischen dem kleinsten und dem grossten Exemplare Graffs genau dieselbe ist,

wie zwischen dem letzteren und dem Exemplare MoClendon's :

—

/-, iv, 1 rr, f kleinstes Exemplar . . 1 mm. ^ . „,
GrafTscher Typ

:

( ^...^^^^ J _ . 3 mm. < ^'^''-''''
Z

^ ™"-

MoClendon's Exemplar 5 mm. < " " ^ ™™-

t Die Cysten von M. cysticolum, welche Graff untersucht hatte, fanden sich siimmtlich an Actinomcira
mmdionaUs var. cnrinata P.H.C. Obgleich einige von ihnen kleine Vcrschicdenheiten in ihrer Gestalt und
ihrer Ijage am Crinoidenarme aufwiesen, so ist es dem genannten Autor doch nicht beigefallen, die Insassen der-
selben als difi'erente Varietateii der typischcn Form zu beschreiben.
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Parapodien gelegene Raudpartie (" edge of the disc ") sich weiter gegen das Centrum

der Bauchseite hin ausdehnte, als dies bei der von Graft" gelieferten Abbildung (3, taf.

xui. fig. 5) der Fall ware. Diescm Umstande vermag ich durchaus keiue Bedeutung

zuzumessen. Jeder Beobachter, welcliem zalilreiche Exemplare einer iliy^os/oma-Species

zu Gesicht gekommen sind, weiss wie modulationsfahig hinsitditlich seiner centripetalen

Auadehnung gerade dieser Korperabsehnitt ist, dessen Areale durcli starkcrc Con-

tractioneu der " bauchstandigen Muskelmasse " (Graft", 2, pag. 41-42) vergrosscrt, durch

Entspannung derselbeu verkleinert werden kann.

Von den eben dargelegten Erwagungen ausgehend glaul^e ich also dass eiu

'zureiohender Grund zur Aufstellung einer neuen Varietat •fiir die von McClendon

beschriebeneu Exemplare des M. ci/sticolum nicht vorliegt. Ich hott'e durch die

Besehreibung der von der ' Discovery ' heimgebrachten Individuen, fiir welche alle die

von dem obgenannten Autor zu Gunsten seiner Auft'assung ins Treft'en gefiihrten

Ai'gumente in gleicher Weise, ja vielleicht in noch hoherem Ausmasse passen, wie fiir

die von ihm untersuchten Exemplare, einen weiteren Beweis fiir meine Ansicht

erbringen zu konnen.

Von der inneren Anatomie des M. cysticolum beriieksichtigt McClendon im

wesentlichen nur den Geschlechtsapparat. Er berichtigt und erganzt die beziiglichen

Angaben Graft"'s und bestatigt auch fiir die genannte Species das Vorhandensein von

weiblichen Gonaden bei einem jeden der beiden, frliher als " Weibchen " und als

" Zwergmannchen " unterschiedenen Individuen des die Cyste bewohnenden

Parasiten-Parchens.

Beschreibung der ' Discovery '-Exemplare.

Cysten.

Die beiden mir zur Untersuchung iibergebenen Cysten waren als eiformige

Auftreibungen des Wirtsintegumentes ihrer Lange nach dem Crinoidenarme ctwas

seitlich von dessen Ambulacralrinne angeschlossen (Fig. 3).

Sie massen 6 "2 mm. beziiglich 5 mm. in der Lange und 3'2 mm. beziiglich 2*5

in der Breite. Die Wandungsdicke der grosseren Cyste betrug durchschnittlich

0*15 mm., war also verhaltnismassig viel geringer als bei den Cysten, welche Graff"

beschrieben hatte (3, pag. G7, zeile 9-10
; pag. 68, abs. 2 ; taf. xiii., fig. 4).*

An jedem Cystenende zeigte sich in gleicher Weise wie bei den Exemplaren

McClendou's eine ins Innere fiihrende Oftnung, von welchen die von der Muudscheibe

des Wirtes abgewendete in beiden Fallen viel grosser als die andersseitige war und

sich vor dieser ausserdem noch durch eine schwacRe Aufwulstung ihres Randes

* Dies hiingt mit clev ansehnlichen Grosse der antarctischen Afv/aos^oww-Individuen ziisainmen ; denn eine

Cyste, welche ein griisseres Mijaostoma beherbergt, vvird auch eine ausgedehntere, dahei- rclativ diinnei-e Wandung
besitzcn als eine solchc, welche einen Idcineren Parasiten uinschlicsst. Audi uutcr den von Graff beschricbcnen

Cysten besass die kleinste (3, ' Blake '-Exemplar, pag. 68, abs. 2) eine derbere Wandung als die iibrigcn.
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auszeichnete. Die kleinere der Cystenoffnungen wurde erst dann sichtbar, wenn man
die in der Cyste enthalteneu Parasiteu entfernt liatte, so dass Licht durcli den

punktformigen Porus fallen konnte.*

Adssere Morphologie der Parasiten.

Jede Cyste umschloss, wie bei den Exemplaren Graffs u. McClendon's, je ein

grosseres weiblich- und eiu kleineres mannlich-functionierendes Individuum. In

folgendem will ich nach dem Beispiele der friiheren Autoren der bequemeren

Ausdrucksweise lialber das erste als " Weibchen," das letztere als " IMaunchen

"

bezeichnen, trotzdem beide, wie spater nachgewiesen werden soil, als morphologisclie

Hermapbroditen organisiert sind.

A. Das Weibchen ("female": Gratf, 3, pag. 67 ; "large individual" : McClendon,

4, pag. 121), (Fig. 2 u. 4), war der Lange nach in der Cyste gelagert, deren Innenraum

es dabei so voUstandig ausfiijlte, dass sein Hinterende in ihm keinen Platz melir fand

und aus der grosseren der beiden Cystenoffnungen etwas lierauszuragen gezwungen war.

Auch der Breite nacli entsprach das Cystenlumen nicht den Dimensionen des Tieres,

wesbalb dessen laterale Korperpartieu, wie dies schou die beiden vorgenanuten Autoren

gescbildert batten, dorsalwiirts aufgerollt waren, so dass die Seitenrander in der

Medianebene nicht bloss zur Beriihrung sondern auch stellenweise (am Hinterende und

in der Mitte des Korpers) zur Uberlagerung gelangten (Fig. 7 u. 8).

Wie ein Blick auf das in Fig. 4 von der Veutralseite her al)gebildete Weibchen

zeigt, ist der (in der Fig. nach oben gerichtete) Hinterrand desselben medial

ziemlich tief eingezogen. An dieser Stelle springen die benachbarten hintersten

Abschnitte der aufgerollten Seitenrander nach riickwarts vor und legeu sich zugleich,

wie dies aus Fig. 6 zu erkeunen ist, nach Art von zwei einauder iiberdeckenden

Fliigelklappeu von seitwiirts und hiuten her, iiljer den trichterformig erweiterten

After {(lo), sowie iiber die unmittelbar oberhalb von diesem gelegene weibliche

Geschlechtsoffnung (6«). Sie schliessen dadurch eine Art von Kloakalraum ab, der

seinerscits nur vermittels eines sehr kleiuen terminalen Porus nach ausseu miindet.

Zum Zwecke der Defaecation vermogen sich diese " Analklappen " zeitweise durch

Contraction der entsprechenden Hautmuskelbezirke aufzuwulsten und so die im

Rectum angesammelten Faeces ins Freie gelangen zu lassen
;
(dieses Verhalten ist

aus Fig. 4 ersichtlich, wiihrend Fig. 6 eine der geschlossenen Analklappen im

Langsschnitte zeigt). Wcnngleich nun die Analklappen in geschlossenem Zustaude

—

und dies scheint ihr normales Verhalten zu sein—die unmittelbare Verbiuduno;

des weiblichen Geschlechtsporus mit der Aussenwelt aufheben, so beeintrachtigen

sie doch keineswegs die standige Communication desselben mit dem von Graff

als " broodpouch " (3, Erklarung zu taf. xiii., fig. 4) bezeichneten Behalter.

* Dieses Verhalten konnte moglicherweiso die Angabe Graff's erklaren, dass die von ihm untersuohten

Cysten nur erne cinzige OfEnung besessen hiitten (3, pag. 66-67). Bei der Kleinheit des betreffenden Porus ist

derselbc ausserordentlich leicht zu ubersehen !

VOL. IV. U
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Dieser wird ja dadurch gebildet, dass einerseits von recbts und links her die

aufgcroUten lateralcn Kurperabscluiitte, andererseits von unten her die mediale

Kiickenpartie des Mijzostoma eincu dorsal von der letzteren gelegenen, im Dur(;li-

scbnitte dreikantigen Raum umscldiessen (Fig. 6, 7, 8, hr), in weleben die reifen

Eier abgelegt werdeu, und in dcni die ausschlupfenden Embryonen warscheiulich

einen Teil ilucr Entwickelung durclimachen. ]\lir scheiut nun die Eiurichtung der

Analklappcn, abgeseheu davou, dass sic der AfterofFnung einen ausgielngeu Schutz

gewilhrt, auch fiir die Sicherung des Transportes der reifen Eier in die Bruttaschc

cine hervorragende Bedeutung zu besitzen. Denn nur dadurch dass der weiblichc

Genitalporus in der oben geschilderten Weise nach aussen hin abgeschlossen wird,

vermogcn die Eier in den Brutraum iiberzutreteu, im gegenteiligen Falle miissten

sie, da das Ilinterende des Tieres aus der Cyste herausragt, im Momente des

Austrcteus aus deni Uterus notwendiger Weise ins Freie gelangen.

Wie der Hintcrrand des Weibchens so ist auch der Vorderrand desselben

medial ctwas cingebuchtet, jedoch l)ei weitem nicht so stark wie der erstere. ])ic

Mundiittnung liegt frei, fast am vordersten Korperende, erscheint jedoch etwas nach

der Ventralseite geriickt (Fig. G, m).

Auf der Dorsalseite des Tieres, also nocli innerhalb des Brutraumes offnet sich

ferner jederseits ein kleiner Porus (Fig. 7, <?o), welcher uuweit vom Korperrande in

der die mittleren Parapodien verbindenden Transversanebene gelegen ist. Diese

zwei Offnungen sind, wie spater nachgewiesen werden soil (Pag. 17 und 18), den

beiden miinnlichen Geschlechtsoffnungen des Mannchens (Fig. 5, ib) homolog, wenn

sic auch beim Weibchen als solche nicht mehr functionieren.

Schliesslich findet sidi auf der Ventralseite des Korpers, direct unterhalb des

Afters jedoch bereits ausser dem Bereiche der Analklappen, noch ein sehr kleiner

medianer Excretionsporus (Nephroporus), (Fig. 6, vp), der allerdings nur im Wege der

Schnittmethode sichtbar gemacht werden kann.

Seitenorgane (" Saugniipfe") fehlen vollstiiudig.

Die Parapodien treten als ausserst kleine rudimentare, mit freiem Auge nicht

erkeunbare Warzchen an der Ventralseite des Korpers auf (Fig. 2, 4 ; Fig. 7, h). Es

sind ihrer jederseits fiinf in einer genau zwischen dem aufgerollten Seitenrande und

der ventralen Mittellinie verlaufenden Langsreihe gelegen. Sie bergen einen zwar

deutlichen und vollstandigen, jedoch infolge der Riickbildung der Bewegungs-

musculatur kaum functionsfahigen Hackenapparat.

Die Aussentlache (Ventralseite) des aus der Cyste herausgenommenen Weibchens

erscheint makroscopisch im Allgemeinen glatt. Bei dem einen der zwei mir vorge-

legenen Exemplare (Fig. 4) waren Andeutungen von Querfalten zu bemerken, die

jedoch warscheiulich auf Contractionszustande zuriickzufiihren sind, welche durch die

Conservierung hervorgerufen wurdcn. An jedem der beiden Exemplare fand sich

welters aussenseitig dort, wo zwischen ihnen und der Cystenwandung das kleinere

Miiunchen gesessen hattc, eine durch den Gegendruck des letzteren hervorgerufene
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riache Delle (Fig. 2, d; Fig. 4), welche formlich ein Negativ von clessen Dorsalflache

darstellte. Dieser Eiudmck wird sich am lebenden Tiere mit der zweifellos

stattfindeuden temporaren Platzveranderung des Mannchens entspreehend verschieben.

Am conservierten Individuum erscheint er durch die vollzogeue Hartung der

Gewebe fixiert.

B. Das Mcinnchen {" dwarf-male "
: Graff, 3, pag. 67 ;

" small individual "
:

McCJendon, 4, pag. 121), (Fig. 5, 9, 10), sass in der von den beiden Autoren

gescliilderten Weise zwischen Cystenwand und dem Wcibehen, wobei es diesem

ungefiihr in der Mitte von dessen Ventralseite mit der eigenen Riickentlache enge

angepresst war. Ein entspreehend durch die nicht entleerte Cyste gefiihrter

Querschnitt lieferte daher gauz ein ahnliches Bild wie die von Graff auf taf xiii.

seines ' Challenger '-Reportos dargestellte fig. 4.

Beziiglich der ausseren Configuration des Mannchens kann ich mich in der

Hauptsache (Gestalt, Umriss, Consisteuz, Seitenrand, Cirren, Parapodien, Seiten-

organe) auf die von den beiden ol)genannten Autoren gelieferte und auch fiir die mir

vorgelegenen Ubjecte voUkommen passende Beschreibuug beziehen. Derselben waren

nur noch hinsichtlich der Korperoffnungen folgende Erganzungen beizufiigen :

Wie schon McClendon beobachtet hat, erscheint der Vorder- und Hinterrand des

Mannchens in einem schmalen medianeu Bezirke ziemlich weit nach der Korpermitte

hin cingezogen. Diese Einbuchtuugen setzen sich in ebenso schmale rinueuformige

Verticfuugen fort, von welchen die vordere und kurzere ventralseitig, die hintere

etwas liingerc dorsalseitig verlauft. Am Hiuterende der ersteren liegt der Mund
(Fig. 9, m), am Vorderende der letzteren der After (Fig. 9, aij).

Oberhalb von diesem miiudet der dem .sogenannten Uterus des Weibchens

entsprechende mediale Dorsalabschnitt des Coeloms durch eine kleine Ofihung aus, die

wir demgemiiss als ein Homologou der weiblichen Geschlechtsoffnung betrachten

miissen (Fig. 9, 6o). Die beiden mannlichen Genitalporen (Fig. 5, 60), welche in der

die mittlereu Parapodien verbindenden Transversanebene gelegen sind, offnen sich

nicht, wie Graff und McClendon fiir ihre Exemplare angeben, marginal, sondern auf

der Dorsalseite des Tieres, sind indess dem Korperrande sehr nahe geriickt. Von
diesem aus zieht zu einem jeden von ihnen eine kurze rinnenformige Vertiefung des

Integuments, welche moglicherweise von den beiden obgenannteu Autoren als Ductus

ejaculatorius aufgefasst worden ist, woraus sich ihre von meinem Befuude differierende

Angaben erklaren liessen.

Ein Excretionsporus ist auch beim Mannchen nachzuweisen. Er liegt wie beim

Weibchen median auf der Ventralseite dicht vor dem After (Fig. 10, np).*

* Wie aus dem Vorstehenden zu eutnehmen ist, finden sich samtliohe am Korper des Weibchens
autretende Offiimigen auch in gleichcr Lage beim Mannchen vor, ein Verhalten, welches mit dem Hinweis auf die

spiiter zu bespreoliendeu morphologischen uud biologischeu Beziehungen der beiden Geschlechtsformen schon

hier hervorgehoben sei.

u 2



14 Dr. EUDOLF RITTER v. STUMMER-TRAUNFELS.

Innere Organisation.

M ic in (ler Luge Jer Korperiiffhinigen so ])ostebt aucli hiusiclitlich der iiineren

Organisation beim Mannclien inul beim Weibclieu trotz deren aiisserlichen Grossen- uud

FormdifFereuz eine principielle Ubereinstimmung. Diese aussert sich vor allem am
Sexualsysteme, das l)ei jcdcr der zwei Geschlechtsformen durch zwei Apparate, einen

maunliclien und einen weiblichen, vertreten ist, von welchen aber beim Mannclien nur

der ersterc, beim Weibchen nur der letzterc reife Sexualproducte liefert. Die

DifFereuzen zwischeu den Geschlechtsorganen des Manncbens und jenen des Weibchens

sind also bauptsachlich functionelle und dies gilt im Grunde genommen auch fiir alle

iibrigen Organe. Diese erscheinen l)ei den zwei Geschlechtsformen nach detnselben

Plane angelegt und unterscheiden sich nur durch ihren Ausbildungsgrad, der seiner-

seits von ihrer Functionsintensitat abhiiugt. Diese wird wieder durch die physiologische

Sexualitat des betreftenden Individuums bestimmt.*

Aus diesem Grunde halte ich es fiir zweckmiissig: in Nachfolg-endem die eiuzelneu

Organe gemeinsam fiir beide Geschlechtsformen zu beschreiben und zwar in folgender

durch obigeu Gedankengang begriindeten Reihenfolge :

—

(1) WeiblicJiei' GescliUchiHapparat.

(2) Mdnnlicher Geschlechtsaj^parat.

(3) Enuihrungsappai'at.

(4) Excretionsapparat.

Auf eine Schilderung des Nervensystems beabsichtige ich aus dem Grunde nicht

einzugehen, weil sich dasselbe in seiner groberen Morphologie nicht von jenem der

anderen Myzostomen unterscheidet, und weil andererseits eine Untersuchung seines

feineren Aufbaues, der bei dem Mannchen und dem Weibchen modicherweise

interessante Differenzen vergeben hiitte, wegen der quantitativon uud qualitativen

Unzulauglichkeit des Materials aussichtslos schien.

Weiblicher Geschlechtsapparat.

Derselbe wird ].)ei den Myzostomen, wie liekannt, von cinem Telle der Leibes-

hohle (dem Uterus mit seinen Divertikeln), und welters von bestimmt localisirten

Wucheruugen seiner peritonealen Auskleidung (den Ovarien) gebildet
;

(vergl.

diesbeziiglich : Stummer, 6, pag. 574 u. ft'.).

Mdnnchea: Bei diesem erscheint der zu den weiblichen Geschlechtswesen
''S^

umgebildete Leibeshohlenanteil,—im Gegensatze zu den ausschliesslich manulich

Durch die physiologische Unisexualitiit warden abgesehen vom cntsprechenden Geschlechtsapparate
hauptsjichlich die Stofl'wechselorgane (Darin- u. Excretionssystem), in ihrem Ausbildungsgrade beeinflusst, und
zwar in der Weise, dass die Functionsintensitat dieser Organe beim Weibchen gegeniiber jener beim Mannchen
erlicblioli gesteigert erscheitit. Der miitterliche Korper, welchem die Ausbildung der grossen und dotterreichen
Eier obliegt, besitzt eben ein weit griisseres Stoffwechselbcdiirfnis als der viitcrlichc, der durch die Production
der winzigen Spermien diesbeziiglich nicht so sehr beansprucht wird (vergl. Pag. 20 und 21).
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functioniercndeu luilividucu andcrcr Mysosioma-kxtcw, bei welcheu sicfi bisher nur

spiirliclic Andeutungen dieser Coelompartie uachweisen liessen,—wolil entwickelt ; er

ist zwar raumlich nicht so ausgedehnt, wie beim Weibcheu, zeigt aber dieselbe Unter-

gliederung wie bei diesem. Er setzt sich aus einem dorsaleu, zwei seitlichen mid

einem ventralen Abschnitte zusammen.

Der erste entspricht der bei anderen hermaphroditisch functioniereuden Myzostoma-

Arten gemeiniglich als Uterus bezeichneten Leibesholilenpartie. Er stellt ein medianes,

dorsoventral abgeplattetes Rohr dar, welches ungefalir oberbalb der Magemnitte

begiunt uud von liier aus unter allmahliger Verschmiilerung nach riickwarts bis zur

weiblichen Geschlecbtsoffuung verlaiift, durch welche es ausmiindet (Fig. 9, ua + ^(i)

Bald liinter seinem verbreiterten Vorderende erscheint seine Seitenwandung rechts und

links in einen kurzen Zipfel ausgezogen, an dessen Lateralende sich je ein Nephrostom

(Fig. 9, ns) offnet.

Vorne steht der Uterus jeclerseits durch einen kurzen und breiteu Querast mit den

beiden Seitenabschnitten der Leibeshohle in Verbindung. Diese verlaufen zunachst in

dorsoventraler Richtung liings der rechten und linken Seitenwand der vorderen

Mageuhalfte uach abwarts, um sodann beiderseits nach Umfassung der Wurzeln des ll.

und III. Hauptdarmastes in den Ventralabschnitt der Leibeshohle uberzugehen.

Letzterer besteht aus zwei symmetrischen, durch eine schmale suboesophageale

Quer-Commissur verliundene Halften (Fig. 10, li). Eine jede von diesen beginnt als

ein liingiicher, unter und seitwarts von den lateralen Magenpartien gelegeuer

Hauptraum, von dem weiterhin drei Divertikel gegen die Hauptdarmaste ausgehen,

welche die letzteren unter entsprechender Teilung langs ihrer ganzen Verzweigung

ventralseitig begleiten (Fig. 10, i, 2, s).

An der Wurzel des ersten und dritten dieser Divertikel liegt nun je ein aus einer

localeu Wucherung des Peritonealepithels hervorgehender Zellhaufen, welcher von

seitwarts und von unten her in den Hauptraum einspringt. Im Ganzen sind daher

vier derartige Gebilde vorhanden (Fig. 10, o). Ihrer Lage"und ihrem histologischen

Aufbaue nach miisseu wir sie in Ubereinstimmung mit McClendon (4, pag. 121, abs. 3)

mit den von Nansen (5, pag. 78, abs. 4) bei anderen Myzostomen entdeckten

" problematischen Organen" homologisieren, die spiiter von Wheeler (7, pag. 178,

abs. 2) als die echten Ovarien erkannt worden sind. Dass sie beim Miinnchen von

M. cysticolum tatsachlich als solche friiher oder spater functionieren liisst sich jedoch

nicht nachweisen. Sie machen im Gegensatze zu den productiven Ovarien des

Weibchens einen kiimmerlichen Eindruck, so dass man sie entweder als noch

unentwickelte oder als riickgebildete Organe auffassen kann.

Reife Eier oder auch nur solche in der ersten Entwickeluug habe ich innerhalb der

ganzen am Aufbaue des weiblichen Geschlechtsapparates beteiligten Leibeshohle

nicht beobachten kouneu. Dieselbe erscheint,—abgesehen von den die Ovarien

darstellenden Wuchcrungen,—in alien ihren Abschnitten von einem gleichmassigen

Peritonealepithel ausgekleidet.
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Beim Weibcheii zeigt der weibliche Geschlechtsapparat gegenliber jenein des

Miiuuchens eine bedeutende durcb sein Functioniereu Ijedingte Aussrestaltunsf. Voro o o

allem erscheiut die Leibeshohle viel starker entwickelt. Dies gilt insbesondere von

ihren Seitenabschnitten, welche sich lateralvvjirts ausserordentlich verbreitern, ventral-

wiirts mit den Ilauptraumen des Ventralabsehnittes sowie mit den von diesen

ausgehenden Divertikehi verschmelzeu und sich so als miichtige, die reicliverzweigtcn

Darmtiste innhiillende Siicke in den seitlichen Partien des Korpers fast bis ans

Integument bin erstreckcn (Fig. 7, 8).

Infolge dessen bleibt das Korperparenchym, welehes beim Mannchen noch in

relativ grossem Massstabe samtliche Zvvischenraume zwischen den einzebien Organen

ausl'iillt, lieim AVeibchen bauptsachlieb nor ini Bereiche eiues medialen, etwa ein

Fiinftel der Korperbreite eiunehmeuden Leibesabschnittes in Form grosserer zu-

sammenbiingender Bindegewebspartien erhalten. Diese urahuUen den Pharynx, den

Magen, den Enddarra, den Uterus, die Nephridien und das Bauclmiark (Fig. 8).

In den Seitenabschnitten des Korpers hingegen erscheint das Parenchym auf diinne

die primaren und secundaren Septen begleitende Schichten sowie auf ein en rehitiv

schmalen unterhalb des Integuments verlaufendeu Streifen beschrankt der nur dort,

wo die Parapodien zu liegen kommen, zu etwas bedeutenderen Complexen auswiichst.

Von jenem beim Mannchen als Ventralabschnitt der Leibeshoblc bezeichneten

Raum bleibt beim AVeibchen nur die suboesophageale Quercommissur der beiden

Hauptraume gesondert erhalten. Iliuter dieser fiuden sich jedoch noch einige

breitere, zwischen Magen und Bauchmark verlaufende Querdivertikel der lateralen

Leibeshohlensacke, durch welche die letzteren mit einander in unregelmiissiger Weise

verbundeu erscheinen (Fig. (J, 7, vl).

Auch der Uterus (Fig. 6, 7, 8 ua, uh) zeigt im Allgemeinen grossere Dimensionen

wie jener des Miinnchens. Man kann an ihm einen kiirzeren vorderen und einen

langeren hinteren Abschnitt unterscheiden. Der erste (Fig. 6, 7, ua) ist der breitere

und besitzt im Querschnitte die Form eines gleichschenkeligen Dreieckes, welches

mit seiner Grundlinie der dorsalen Magenwand fast uumittelbar aufsitzt. Er liegt

ober den Abzweigungsstellcn der Hauptdarmaste und steht beiderseits fast

seiner ganzen Lange nach in continuirlicher Verbindung mit den lateralen

Leibeshohlensacken. An seinem hiutersten Ende oflnet sich in ihm von jeder

Seite her ein Nephrostom (Fig. 8, ns). An diesen beiden Stellen erscheint

jedoch seine Wandung nicht in derartige trichterformige Zipfel ausgezogen wie

beim Mannchen. Hinter der Einmiindung der Nephrostome geht er in den

schmaleren hinteren Uterusabschnitt iiber. Dieser (Fig. 6, uh) besitzt im Allgemeinen

einen rundlichen Querschnitt mit radialen gegeu seine Liingsaxe einspringenden

Epithellamellen und verlaiift unter allmahliger Verringerung seines Kalibers ziemlich

sestrcckt oberhalb der hinteren Maeenhalfte und oberhalb des Rectums bis zur

weiblichen Geschlechtsoffnung. Ein die letztere abschliessender besonderer Sphinkter

ist nicht ausgebildet.
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Die Ovarien (Fig. 7, <>) licgen beiderseits zu zwei an der ventralen Seite der

Leibeshohlensiicke uuwoit des Magens und zwar an genau denselben Korperstellen,

wie beim Miinnchen, namlich das vordere unter und hinter dem i., das riickwiirtige

hiuter dem ii. Ilauptdarmaste
;

(in der Fig. 7 ist das riickwartige Ovarium der

liuken Seite zu erkennen). Sie sind viel machtiger entwickelt (ungefahr 15-20 mal

so gross) wie jene des Mannchens und bestehen audi aus eiuer viel grosseren

Anzahl von Zellen. Unter diesen kann man liereits selir deutlicli die kiinftigen

Eizellen mit ihren grossen blaschenformigen Kernen von den kleine und dunkle

Kerne besitzenden Nahrzellen ("accessory cells": Wheeler, 7, pag. 178, abs. 2)

unterscheiden.*

Die Innenwandung der Leibesliohlensacke und ihrer Divertikel wird teils von

eiuem Peritoneal-, teils von eiuem Pseudoepithel (Stummer, 6, pag. 578) gelnldet.

Diese Auskleidung zeigt iiberall cinen reichlichen Belag von sich daselljst entwickeluden

Eiern, welche liier in alien Bildungsstadien von der eben vom Ovarium losgelosten

Zelltriade (Wheeler, 8, pag. 233, abs. 2, " triplet-cells ") an bis zum befruchtungs-

fahigcn Ei vertreten sind.

Mannlioher Apparat.

Beim Maniu'lien ist derselbe bereits von Graflf' und McCleudon insoweit genau

beschrieben worden, dass ich hierzu nur folgende unwesentliche Erganzungen zu lieferu

vermag. In jedom der beiden der compacten Form (vergl. Pag. 6, Anmerk. 1, A)

angehoreuden Hoden liegt ein deutlicher centraler Sammelraum, der diret-t mit der

Geschlechtsoffnuug communiciert und sowohl Spermien als audi eine Menge von

sich nicht welter entwickeluden, vielleicht auch degenerierten Spermatocyten

(Stummer, 6, pag. 583) enthalt.

Beim Weihchen fand ich die beiden Hoden genau in derselben Lage und in der

formell gleichen Ausbildung, wie beim Mannchen. Sie liegen jederseits in der Mitte

des aufgerollten Seitenrandes, dicht ucben dem niannlichen Gesclilechtsporus, und

stellen eine deutlich vom iibrigeu Korperparenchym abgegrenzte Masse von reticu-

larem Bindetjewcbe dar, dessen Intercellularraume zu grosseren Blasen ausgjedehut

sind (Fig. 7, t). Die letzteren fliessen in der Mitte dieses Complexes zu einem dicht an

die mannliche Geschlechtsoffnung anschliessendeu eentralen Sammelraum zusammen.

Wahrend aber die Intercellularraume beim Mannchen dicht mit Keimzellen bezie-

hungsweise mit deren Teiluugsproducten erfiillt sind, enthalten sie beim Weibchen

relativ nur wenige Zellen. Von diesen lassen sich zweierlei Formen unterscheiden :

Die einen gleichen auffallend den von Graff (2, pag. 64, Abs. 1) als " Ruudzellen
"

* Bemerkenswert ist, dass schon Graff die Ovarien bei M. cysticoliiin gesehen hat. Nur wiu-den sie von

ibm zufolge der damals noch herrschenden Anschauung, dass die Verzweigungen des Uterus (Leibeshohle und ihre

Divertikel) das Ovarium bei den Myzostomen darstellten, als rudimentiire Hoden gedeutet (Graff, 3, pag. 67,

abs. 2). Nach der Abbildung, welche der genarmte Autor von diesen Gebilden geliefert bat (3, taf. xiii., fig. 4, t),

erscheint es jedoch zweifellos—auch McClendon ist dieser Meinung (4, pag. 121, abs. 3)—dass sie luit den obcn

geschilderten cchten Ovarien idcntificicrt werden miissen. Die Prioritiit, die wahren Myzostonia-Ovuneii zuerst

gesehen zu haben gebiihrt daber Graff, und nicht Nansen, dem sie bisher zugeschrieben worden ist.
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bcschriebenen freien Bindegewebselementen (Stummer, 6, pag. 589, letzt. Abs.). Die

aiidcrcn iiiiichcn jedoch vollstandig deu Eindruck von degenerierten Zellen. Sie

besitzen eiueu rclativ kleineu uuregelmassig gestalteten Keru, der sicli mit Haema-

toxylin iutensiv farbt und dabei neben einem homogeuen Aussehen auch ein

cigentiimliches Lichtbrechungsvermogen entwickelt. Ihr Cytoplasma ist nin- in sehr

cerinsrcr Mena;e vorlianden UTid im giinstigsten Falle als ein kaum tingierbarer,

schraaler, den Kern umliullender Saum y.n erkenneu. Von Spermien fand sich

innerhalb des ganzen Bindegewebscomplexes keine Spur. Der centrale Sammeh'aiuu

dcsselbeu cuthielt dagegen bei jedem der mir vorgelegeuen Exemplare eiue feiukornige

oft fjidig angeordnete und auch aus der Geschleclitsoftnuug dringende Masse, in

welche zahh-eiche der oberwahnten anscheinend degenerirten Zellen eingebettet

waren.

Ich stehe nicht an, die eben gest-hilderten Organe auf Grund ihrer Lage und ihrer

Ausbildung als fuuctionslose Hoden zu betrachten, die jenen des Mannchens vollstandig

homolog sind. Es ist infolge des ungeniigeuden Materials selbstverstandlicli selir

schwer zu.entscheiden, ob sie als Euckbildungeu von mannliehen Gonaden aufzufassen

sind, die in einem friiheren Lebensalter des Individuums functioniert haben, oder ob

.sie auf einem friihen Entwickelungsstadium steliengebliebene, niemals zur sexuellen

Betatigung gelangte Apparate darstellen. Meiner Meinung nacli diirfte die erstere

Annahme die zutrefTende sein, insbesondere deshalb, well sich ahnliche Verhaltnisse

(Pfoterandrie mit spaterer Riickbilduug des Hodens) bei zahlreichen frei lebendeu

und auch bei einigen entopai-asitischen Mi/zostoinci -Avtcn, mit Sicherheit haben nach-

weisen lassen (Wheeler, 8, pag. 288-289). Schliesst man sich dieser Ansicht an, so

konnte man von den oberwahnten, in den Intercellularriiumen vorhandenen Zellen,

die von mir als anscheinend degenerirt liezeichneten Elemente als riickgebildete

Keimzelleu, jene aber, welche den "Rundzellen" Graffs ahneln, als secundar in die

Follikel eingewanderte freie Bindegewebszellen auffassen. Die feinkoruige, im

Sammelraum enthaltene JNlasse wiirde daun auf Reste von abgestorbenen Spermien

oder von zugrundegegangenen Spermatocyten etc. zuriickzufuhren sein.

Derartige fuuctionslose Hoden sind weder von Graff noch von MeClendon bei den

von ihnen untersuchten " Weibchen " beschrieben worden. Ich glaube aber, dassdiesbe-

ziiglich ein Ubersehen von Seiten der genannten Autoren vorliegt, da diese Gebilde bei

dem vollstandigen Fehleu von tatigen Keimzellen und von Spermien nicht sofort als

Hoden zu erkennen sind. Graff durfte ihnen schon deswegen keine weitere Beaehtung

ge.scheukt haben, weil er iiberzeugt war, in deu von ihm beim Weibchen bcschriebenen

"collections of small cells closely resembling the immature testicular follicles . . .
."

(3, pag. 67, abs. 2) Hodenrudimcnte vor sich zu haben. Dass diese seine Autfassung

cine irrtiimliche war, und dass diese Gebilde die Ovarien darstellen, habe ich schon

friiher (Pag. 17) erwiihnt.
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Ernahrungs-Apparat.

Derselbe ist nach dem schon von deu iibrigen Myzostomen her bekannten Typus

gebaut.

Wegen der viel einfaclieren Verhaltnisse, welche er l)eim Miinnchen aufweist, sei

er zuerst an diesem geschildert : Beziiglich von Mund und After verweise ich auf die

schon friihcr {Pag. 13) gelieferten Angaben. Der lange, cylindrische, an seinem

Vordereude nicht mit Tastpapillen ausgeriistete Pharynx (Fig. 9, hm), steht

vermittels eines kurzen " Oesophagus " mit dem Magen in Verbiudung. Dieser

(Fig. 9, »?//), zerflillt diirch eiue seichte, quere Einschniirung in einen vorderen

weiten und einen hinteren engeren Abschnitt. Vom ersteren gehen ventral jederseits

drei Hauptdarmaste (Fig. 9, i, ii, iii) ab, welche sich nach kurzem Verlaufe teilen

und mit ihren wenig zahlreichen, stumpf endigenden Divertikeln bis zur Randzone des

Korpers reichen. Von diesen drei Hauptdarmiisten verzweigen sich jederseits die zwei

ersten in der vor dem Hoden gelegenen, der dritte in der hinter diesem befindlichen

Korperpartie. Der hintere Magenabschnitt ist kleiner als der vordere und geht

vermittels eines nur am contrahirten Tiere (Fig. 5) sichtbaren Absatzes in das

rohrenformige dorsoventral compresse Rectum (Fig. 9, ?) liber. Die AfterofFnung

kann durch einen sich aus dem Hautmuskelschlauche difierenzierenden schv\'aclien

Sphinkter geschlossen werden.

Der gesamte Verdauuugsapparat ist beim Mannchen entsprechend dessen

geringem Ernahrungsbediirfnisse recht einfach gebaut. Seine einzelnen Abschnitte

setzen sich aus einer weit geringeren Anzahl von Zellelementen zusammen wie jene des

Weibchens. Auch seine Muscularis ist nur schwach entwickelt und an manclien

Stellen iiberhaupt nicht nachzuweisen.

Beim Weibchen liiusregen desseu Stofiwechselbedurfuis infoliic der reichlichen

Eierproduction ungemein gesteigert ist, zeigt der Erniihrungsapparat eine" viel

machtigere Ausgestaltung : vor allem ist der Magen (Fig. 6, 7, 8, mij) relativ

bedeutend voluminoser wie beim Mannchen. Er wird seiner ganzen Ausdehnung nach

samt dem Oesophagus (Fig. G, oe) von einem sehr aufFallenden Wimperepithel

ausgekleidet, dessen zahlreiche und dicht stehende Cilien wegen ihrer ungewohnlichen

Lange bemerkenswert sind (Lange der Epithelzellen : 0"0G8 m., jene der Cilien:

0*1 m.). Die Hauptdarmaste sind distalwiirts ausserordeutlich reich verzweigt.

Ihre Divertikel liegen voUkommen in die lateralen Leibeshohlensacke eingebettet

(Fig. 7 u. 8, da), und verbreiten sich in grosser Zahl insbesondere iunerhalb der

aufgerollten Seitenpartien des Korpers, wo sie sich mit ihren Termiualenden bis

knapp unter den Hautmuskelschlauch erstrecken. Das Hintereude des Magens

erscheiut scharf von Rectum (Fig. 6, r) abgesctzt. Das letztere verlauft in ziemlich

gerader Richtung bis zum After. Es wird von einem Wimperepithel ausgekleidet,

das ill radiar in sein Lumen einspringeude Laugsfalteu gelegt ist. Eine

durch aiissere Ring- und innere Liingsfasern hergestellte Muscularis findet sich
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sowohl am IMagen als audi am Rectum. Sic cfsclieint iusbesoiulere am erstercu

kriiftig ausgebildet ; an letzterem ist sic jedoch schwach eutvvickelt, ihre Ijeideii

Schichten werdeu aber hier noch durcli eine periphere dritte Lage vervollstandigt,

die, aus locker vcrfilzteu Fasern besteht. Eiu besonders differenzierter Spliinkter

findet sich weder au dcr Grenze zwischen Magen und Rectum, noch urn die

Afteroftnuug. Fiir die letztere wird die Function eines solchen wohl von den benach-

barten Partien dcs Ilautmuskelschlauches iibcrnorameu. Ausserdem erscheint aber

der After fiir gcwolmlich audi noch durcli die friiher (Pag. 11) l)eschriebenen

Analklappeu versclilossen.

Nephridien.

Dieselben beginnen jederseits mit einem sich in dem vorderen Uterusabschnitt

(iffnenden cylindrischen Nephrostom (Wimpertrichter) (Fig. 8, 9, ns). Dieses setzt

sich in einen engen, beim Miinncheii kiirzeren, beim Weilichen, wegen dessen

bedeutender Dicke, liingereu Nephridialcanal fort, welcher in ziemlich geradem

Verlaufe langs der Seitenwand der hinteren Magenhalfte nach abwarts zieht (Fig. 8),

ura sich etwa in halber Magenhohe plotzlich (diese Stelle ist in Fig. 8 und 10 mit *

bezeichnet) zu einer grossen, vielfache Windungen und Einschniirungen zeigenden

Endblase zu erweitern. Die letztere (Fig. 6, 8, 10, nb) besitzt in ihrem proximalen

an den Nephridialcanal anschliessenden Absehnitt eine bedeutende Ausdehnung,

verschmalert sich aber distalwarts allmiihlig zu einem relativ langen, ziemlich gerade

nach hinteu verlaufenden Canal, welcher mit jenem der anderen Korperseite gegen die

Medianebene convergiert und sich schliesslich mit ihm zu einem kurzen unpaaren

Endstiick (Fig. 6, 10, nu) vereiuigt, das durch den median, knapp unter der

Afteroffnung gelegenen Excretionsporus (Fig. G, 10, np) ausmiindet.

AVahr-end der Nephridialcanal von einem verhaltnismassig niedrigen Wimper-

epithel ausgekleidet ist, findet sich in der Endblase bis zum Excretionsporus hin ein

deutliches Driisenepithel, dessen hohe keulenformig gestaltete Elemente (aus Fig. 8 ist

die Lagerung und die relative Hohe derselben ersichtlich) der Wimpern entl)ehren.

Eine besondere Muscularis liess sich nur an der Endblase nachweisen, aber auch

hier ist sie sehr schwach ausgebildet uud l)estdit lediglich aus einer Ringfaser-

schichte.

So wie der Ernahruugsapparat, zeigen audi die Nephridien des Weibchens

gegen iiber jenen des Mannchens eine viel miichtigere Entfaltung, die sich insbesondere

in der relativen Liiuge des Nephridialcanals sowie in der Grosse der Endblase iiussert.

Sexualverhaltnisse und Dimorphismus der Geschlechtsformen.

Graff (3, pag. 11-12) unterscheidet unter den von ihm beschriebenen cysticolen

Myzostomen zweierlei in Bezug auf ihre Sexualverhaltnisse divergente Formen und

zwar rein dioecische und rein hermaphroditische.
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Zur ersteren Gruppe gehoreu : M. tenuispinum, M. willemoesi, M. inflator und
M. murrayi. Bei diesen Species fiuden sieh in je eiuer Cyste zwei auffalleud dimorphe

Individuen vereinigt, ein kleines, nur maunlich orgauisirtes " Manucheu " und ein

grosses, uur weibliche Charaktere besitzendes " Weibclien." *

Die zweite Gruppe wird durch M. pentacrini und M. deformator repraesentirt.

Die Individuen dieser beiden Arten leben entweder einzeln in je eiuer Cyste, oder

aber sie werdeu, falls sie zu raehreren (zwei bis drei) eine solche bewohnen, in dieser

durch entsprechende Scbeidewande von einander getrennt. Zur innigen Beriihrung

zweier Exemplare, wis dies bei den rein dioecischeu Species die Kegel ist, kommt es

daher bei ihnen nicht. Ebensowenig besteht hier ein Dimorphismus unter den Insassen

einer uud dorselben Cyste. Jedes Individuum zeigt sowohl mannliche als aucli

weibliche Charaktere und functioniert auch dementsprechend als Hermaphrodit.f

Das M. cysticolwii betrachtete Graff als eine in sexueller Beziehung intermediare

Form zwischen den rein dioecischen und den rein hermaphroditischen Species (3,

pag. 67, Abs. 2), da er vermutete, dass bei ihr das " Weibchen " Hodenrudimeute

besasse.

Auf Grund unserer heutigen Kenntnisse iiber die Anatomic dieser Art diirfen wir

jedoch behaupten, dass ihre beiden dimorphen Geschlechtsindividuen morphologisch

als Hermaphroditen organisirt sind, in physiologischer Beziehung jedoch nur

eingesehlechtlich und zwar entweder nur als Mannchen oder nur als Weibchen

functionieren.| Von einem Sexualdimorphismus in der gebrauchlichen Bedeutung

kann daher bei M. cysticolum nicht die Eede sein. Man wird vielmehr die bei

dieser Species herrschenden Geschleehtsverhaltnisse als das Endergebnis einer

physiologischen Sexualdifferenzierung betrachten miissen, die sicli im Laufe der

Ontogenese auf (morphologisch-) hermaphroditischer Grundlage vollzieht und dabei mit

einer Dimorphosierung der sich entwickelnden Geschlechtsindividuen verl)unden ist.

Der typische My:ostoina-l[iix\)\i\Mi und die relativ geringe Grosse des Mannchens,

ferner die verbal tnismassio; sehr einfache Ausbilduno; seiner inneren Ora;ane sowie

der primitive Aufl)au seiner Korpergewebe lassen dasselbe viel urspriinglicher und

unveranderter erscheinen als das Weibchen, weshalb wir annehmen miissen, dass die

Dimorphosierung hauptsachlich an dem letzteren wahrend seiner Entwickelung voll-

zieht. Es wird hier die allmiihlig sich einstellende physiologische Praeponderanz

. der weiblichen Gonaden nicht nur den hoheren Ausbildungsgrad des weiblichen

Sexualapparates (Leibeshohle), sondern auch die functionelle Ausgestaltung jener

• Nur einmal wurde von Graff (3a, pag. 8) iu eiuer (lurch M. willemoesi heiTorgerufenen Cyste bloss ein

einziges und zwar miinnlich functionierendes Individuum vorgefunden.

t In diese Gruppe gehoren nooh : M. heardi und M. platypus (Graff 3a, pag. 13 u. 14 ; fiir M. platypus siehe

auch : Wheeler 8, pag. 214), ferner M. belli, M. cryptopodium und M. eremita (Wheeler 8, pag. 246-251) sowie

warscheinlioh auch das M. clarki (McClendon 4, pag. 121-122), obwohl es dem letztgenanntan Autor nicht

gegliickt ist, bei den von ihm untersuchten Individuen Hoden oder Reste von solohen aufzufinden.

t Ich vermute, dass iihnliche Verhiiltnisse auch bei den tibrigen von Graff als " dioecisch " bezeichneten

Arten herrschen. Eine diesbeziigliche Entscheidimg ist allerdings nm- mit Hilfe der Schnittmethode zu

erbringen, die der genannte Autor, wie aus dem betreffenden Texte und aus den von ihm gelieferten Abbildungen

hervorgeht, bei dieseu Species nich angewandt hat.

X 2
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Organe bedingen, welche fiir die Eicrproduction eine uur iudirecto Bedeutung habeu :

Darm und Excretionsapparat {Stoffwechselorgane). In zweiter Linie wird der

correlative Eiiifluss der auftretenden physiologischen Unisexualitat bei dcm sich zum

Weibchen entwickelnden Individuum audi aiisserlich und zwar an der rclativen

Dimensionierung, der Consistenz und der Form des Korpers, ferner am Bewegungs-

apparate zum Ausdrucke kommen : Die reichliche Anzalil der producierten Eier,

welche iunerhalb der Leibesliohle infolge der Aufnahme von Dotter zu cinem

Viellachen ihrer urspriinglicheu Grosse herauwachsen, bediugt einen verhaltnismiissig.

umfangreichen miitterliclien Korper mit derber dem bedeutenden Innendrucke

wewachsener Wandung. So kommt es denn schlicsslich dazu, dass die Dimensionen

des Weibchens jene des Manuchens weit iibertreffcii. Die Breitenausdehnung des

ersteren wird sogar eine so grosse, dass ihr das Cystenwachstum nicht zu folgen

vermag, weswegeu die Seitenrauder des Tieres gezwungen sind, sich medianwiirts

in der friiher beschriebenen Weise einzurollen (Graff, 3, pag. 12, abs. l). Da ferner fiir

das Weibchen die Bewcgungsmoglichkeit inuerhalb der dem Korper enge anliegenden

Cyste verloren gegangen ist, so werden die Parapodien als fiir die Eiproduction

iiberfliissig gewordene Korperteile eingeschmolzen. Es findet sich von ihnen nur

mphr der Hackenapparat, wahrend die hautigen Teile des Fussstummels fast

vollstandig in die Leibeswand aufgenommen erseheinen. Dementsprechend ist auch

die Stummel- und Hackeumuskulatur rudimentiert.

Bei dem sich zum Mauuchen entwickelnden Individuum braucht sich die

Sexualdifferenzierung fast nur auf die functionelle Ausgestaltung des mannlichen

Apparates zu beschrankeu ; denn der Darm und der Excretionsapparat werden

hier jenen Ausbildungsgrad kaum iiberschreiten, welchen sie ])ereits bei dem der

Geschlechtsform unmittelbar vorangehenden Jugendstadium besassen. Beim

Mtinnchen erfiihrt eben das Stoffwcchselbediirfnis durch die Erzeugung von Sperma

keineswegs eine so wesentliche Steigerung, wie beim AVeibchen durch die

Vcrsorgung der Eier mit Dotter. Die Production der kleinen, wegen ihrer Form in

compendiosester Weise zusammenpackbaren Spermien benotigt nur relativ geringe

Korperraume, wogegen fiir die Absatzmoglichkeit des Samens eine unbehinderte

Bewegungsfahigkeit des Tieres vorteilhaft erscheint. So besitzt denn das

Manncheu einen kleinen, zarten und abgeflachten Korper mit wohlentwickeltem

Parapodialapparate. Es spricht vieles dafiir, dass sich dasselbe auch im Habitus

nicht wesentlich von jener Jugendform unterscheidet, die ihm in der Ontogenese

unmittelbar vorausgegangen ist.

Die Entwickelungsstadien, auf welchen sich die Sexualdifferenzierung bei den zwei

Geschlechtsformen herausbildet, sind uns leider noch vollig uubekanut und daher l)leibt

die Frage noch offen : Gilt auch fiir das M. ct/sticolum die Teorie Wheeler's von den

successtven Sexualphasen (8, pag. 288-289), oder herrschen diesbeziiglich bei dieser Art

andere Verhaltnisse ?

Nach den Beobachtungen des ebengenannten Autors ist die Sexualdifferenzierung
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der Myzostomen eine successive, das lieisst, es tritt iiii Lebeii eines jeden Individuums

uach Ablauf eiues geschlechtlich iudifferenten Jugeudstadiums zuerst eine maiiuliche,

spater hingegen eine weibliche Gesclilechtsperiode auf. Bei den meisten Arten fand

Wheeler, dass diese beiden " Sexualphasen " diircli einen intermediaren functionell

herraaphroditischen Zustand verbunden sind ; er beobachtete jedoch auch Species (z. B.

M. pulvinar, 8, pag. 289), bei welclien diese Zwischenperiode ausfallt, so dass die

mannHcbe und die weibliche Geschlechtsphase direct an einander anschliessen.

Ich halte es nun durchaus nicht fiir unwarscheinlich, dass diese Teorie Wheelers

auch fur das M. cysticolum Geltung besitzt. Das Vorhandensein von Ovarien beim

Mannchen und von Hodenresten beim AVeibchen lassen diese Annahme zu, insbesondere,

wenn man geneigt ist, die Ovarien des Mannchens als sich erst entwickelnde, aber noch

nicht functionsfahige Organe aufzufassen. Wenn wir demgemass das Mannchen als

ein friihes Entwickeluugsstadium des Weibchens betrachteu, so ware aber auch der

auffallende Unistand zu erkliiren, dass in alien bisher beobachteten Fallen (16)* in

jeder Cyste nur die beiden extremdimorphen ludividuen, aber keine ontogenetischen

Zwischen- oder Ubergangsstadien, deren Vorkommen man ja in Consequenz der obigen

Teorie voraussetzen muss, angetrofFen wurden. Wheeler, welcher das Bediirfnis

diesbeziiglich zu eiuer plausiblen Vorstellung zu gelangen wohl gcfiihlt hatte, spricht

sich dariiber folgendermasseu aus :
" v. Graff's supposition that the young Myzostomes

associate in pairs and together take part in forming a gall seems to me hardly

plausible. Judging from my observations on M. glahrum and puhmtar, both of which

show a distinct tendency to occur in pairs, each consisting of a senior and junior

individual, I believe tliat in the case of the cysticolous species the gall must be formed

by a single individual, and that later a young Myzostome, when it abandons its

pelagic trochophore stage, must enter through the aperture of the gall and settle down

to a quiet life with the senior individual. The latter probably dies at the end of its

female stage, and, undergoing decomposition, may perhaps serve as food for its still

vigorous junior partner. This one in turn may' thereupon become the senior partner

of another young Myzostome, and so on. According to this view, all the cysticolous

Myzostomes of a given species would not be cyst-produciny , but only those which,

instead of entering the orifice of a pre-formed gall in their juvenile stage, happen to

settle between the arm-joints or contrive to work their way into the calcareous skeleton

of the Crinoid" (8, pag. 259 und 260, aumerkg. 1). Ich glaube dass es zur Erklarung

des beredeteu Umstandes einer derartigen etwas phantastisch anmutenden Annahme

nicht bedarf. Ohne mich diesbeziiglich auf Beobachtungen stiitzen zu konnen, halte

ich es doch in hoherem Grade fiir warscheinlich, dass das mannliche Individuum eines

encystirten Parchens nach dem Absterben des durch die reichliche Eierproduction

schliesslich erschopften Weibchens die Cyste durchbricht, um dann einige Zeit,

wiihrend welcher es eine functionell hermaphroditische oder vielleicht eine geschlechtlich

* 13 Cysten (12 von der ' Hassler '-Expedition, 1 von der ' Blake '-Exiiedition), beobaclatete Graff

(3, pag. 66 und 68) ; 1 Cyste lag McClendon vor ; 2 Cysten wurden von der ' Discovery ' heimgebracht.
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unproductive tjbergaugsperiocle vom maunliclien zum weiblicheu Zustaud (lurchUiuft,

frei auf den Armen seines Wirtes weiter zu leben. Man kann sich nun leicht

vorstellen, dass bci dieser Gelegenheit eine von den lierumschwarmeudeu Larven

derselben Art in ahnliclier Weise, wie es bei andereu Myzostomen der Fall ist, sich nach

Abstreifung ihres Wimperklcides als kiinftiges Miinncheu auf den Riickcn des

betreffenden jetzt zum functionierenden Weibchen werdenden Individuums anzusiedeln

vermatT. Das letztere bohrt sich dann nach vollstiindiger Riiekbildung seiner mann-

lichen Keimzellen an einer passenden Stelle in das Integument des Wirtsarmes ein,

von dem aus eine neue Cyste gebildet wird, welche das junge nun aus einem

functionierenden Manucheu und Weibchen bestehende Parchen allmiihlig umgiebt.

Wenu wir uns also vorderhand beziiglich der Sexualverhaltnisse des M. cysticolum

der ebeu besprochenen Teorie Wheelers als der bis heute noch die meiste

Warscheinlichkeit besitzenden Erklarung anschliessen, so ist immerhin auch die

Moo-lichkeit nicht von der Hand zu weisen, dass gerade bei der vorliegeuden Species

mit ihrem hochgradig ausgebildeten Sexualdimorphismus sich der ontogenetische

Entwickelungsgang der Geschlechtsdiiferenzierung anders abspielt, als bei den von

dem genannten Autor untersuchten Formen. Es ware ganz gut denkbar, dass von zwei

friihzeitig associirten und urspriiuglich als Hermaphroditen angelegten Individuen sich

das eine unter Sistierung der weiblichen Fortbildung * zum Manuchen, das andere

unter Riiekbildung der miinnlichen Keimzellen zum Weibchen entwickelt, so dass sich

die Sexualphasen nicht successive an einem einzigen Individuum abspielen, sondern

sich ziemlich gleichzeitig auf zwei zu einem Parchen vereinigte und gleichalterige

Exemplare aufteileu wiirden. Der Gegensatz, in welchem das M. cysticolum unter

dieser seinerzeit schon von Graff (3, pag. 11-12) ausgesproehenen Annahme zu den von

Wheeler beobachteten Myzostomen zu stehen kame, hatte nichts Auffiillendes an sich,

da wir ja bei vielen anderen Parasiten die mannigfachsten Anpassungen hinsiehtlich

ihrer Sexualverhaltnisse vorfinden, so zwar, dass die betreffenden Einrichtuugen auch

bei verschiedenen Arten einer und derselljen Gattung ditferieren konuen.

Die Geschlechtsverhiiltnisse der Myzostomen scheinen uberhaupt verwickelter zu

sein als man bisher angenommen hat, und die Teorie Wheelers von den successiven sich

an einem und demselben Individuum abspielenden Sexualphasen wird moglicherweise

nicht fiir alle Arten aufrecht erhalteu werden konnen. Leider ist bisher fast jeder

diesbeziiglichen Eutscheidung der Mangel an ausreichendem insbesondere verschieden-

alterigem Vergleichsmaterial hindernd in dem Wege gestanden. Die histologische

Untersuchuug der Gonaden bloss eiues einzigen oder nur weniger Individuen vermag

eben nur in den seltensten Fallen iiber diese Frage Aufschluss zu geben vor allem aber

dann nicht, wenn—wie dies zumeist zutrifft—der Erhaltungszustand des Untersuchungs-

Materials kein ganz einwandfreier ist.

• Man wird dann die Ovarion des Miinnchens als rudimentiire Organe aufzufassen haben.
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ERKLARUx\G DER ABBILDUNGEN.

FiJR ALLE FIGUREN GILTIGE BUCHSTABENERKL.lRUNG.

(10, After.

hm, Bulbus musculosus.

hr, Bruttasche.

c, Cirrus.

m, Bauchmark.

(/, dellenformiger, durch das Miinnchen reran

lasster Eindruck.

da, Darmast.

h, Hackenapparat.

711, Mund.

mi/, Magen.

ms, Muskel.septum.

II, Nejihridium.

nb, Endblase des Nephridiums.

iij), Xephridialporus.

7is, Nephrostom.

nu, unpaares Endstiick der Nepbridien.

In Fig. 5-10 ist mit roter Farbe angelegt : der

Excretionsapparat.

In Fig. 6-10 ist durch iveisse Farbe gekennzeichnet : der weibliche Geschlechtsapparat.

In Fig. 6 orsuheint ausserdem anch dc?' Briitraum (i/-) in weisfier Farbe gehalten.

0, Ovarium.

oe, Oesophagus.

(J
(i, miinnliche Gcschlecbtsoffnung.

5 o, weibliche Geschlechtsoffnung.

r, Rectum.

rt, Riisseltasche.

sr, Randzone.

t, Hoden.

ua, vorderer Uterusabschnitt.

ub, hinterer Uterusabschnitt.

vl, Veiitralabschnitt der Leibeshohle.

as, aufgerollte Seitenpartie des Korpers.

1, II, III, Hauptstiimme der Darmverzvveiguug.

1, 2, 3, Hauptstiimme der ventralen Leibeshohlen-

verzweigung.

*, Ubergangsstelle zwischen Nephiidialcanal

und Endblase.

Eruiibrungsapparat ; mit grlber Farbe angelegt : der
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FIGURENERKLARUNG (PLATE).

Fig. 1.

—

M. autarditum, n.sp. Von der Dorsulseite her abgeViildeter Korpersector zur Demonstration seiner

Oberfliicliensculptur imd der Randzone. Veri;r. 2(i-fa(;b.

Fig. 2-10.

—

M. eysticolum (iralT.

Fig. 2.—Weibclien (aus Cyste a) ; von der liuken Seite gesehcn. Das in der Abbilduncf obore Endc ist

das Caiulalende des Tieres. Vergr. 0-facb.

Fig. 3.—Cyste (a) an eincm Armstiick voii Antnloti adrinni ; von der linken Seite geselien. Vergr. (i-faeb.

Fig. 1.—Weibehen (aus Oyste h) ; von der Ventralseite geseben. Man erkennt die delienforiuig einge-

bncbtete Stelle, an welcber das Miiiinchen gescssen hatte. Vergr. lo-faeli.

Fig. 5.—Miinucben (aus Cyste a) ; von der Ventralseite her abgebildet. Das Exemplar ist rostro-caudal

etwas contrail iert. Vergr. 27',-facb.

Fig. 6.—Weibelien (aus Cyste a). Mediauer Liingssehnitt. Vergr. 11-facb.

Fig. 7.—Weibehen (au3 Cyste V). Etwas sehief zur Liingsaxe ausgefallencr Querschiiitt in der die mittleren

(dritten) Parapodieu verbindendeu Trausversanebene. Von den beiden Ovarien der linken

Korperseite ist iiur das riickwilrtige, von den beiden ILideu nurder liiike getroffen. Vergr. 32-fach.

Fig. 8.—Weibehen (aus Cyste /;). Hinter dem vorigen, in der Gcgeud der Nephridialcaniile gefiihrter

Quersehuitt. Nur der reehte Nephridialeanal ist in deinselben getroffen. Vergr. 32-fach.

Fig. S) und 10.—Miinncben (aus Cyste h). Aus Flilchenschnitten combiuirte und etwas schematisirte

Teilbilder. In Fig. '.) sind die melir dorsal gelegenen Organe, wie der Erniihrungsapparat, der

manulicbe Geschlechtsajiparal; und der Dorsalabschnitt des weibliehen Gescblechtsapparates, ferner

die Neplirostomata dargestellt. Fig. 10 zeigt den Ventralabschnitt des weibliehen Geschlecbts-

apparates mit den Ovarien, ferner die Endblasen mit dem unpaaren Endabschnitte der Xephridien.

Zwischen den Nephrostoniatis (;;.s in Fig. 0), und den in Fig. 10 mit * bezeichnctcn Dureh-

schnittsstellen durch die Nephridien verlaufeii in dorsoventraler Richtung die kurzen Nepiiridial-

eauiile. Vergr. fiir beide Fig. 79-fach. •
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8IPUNCUL0IDEA.
By W. F. Lanchester, M.A.,

King's College, Cambridge.

Pha.scolosoma Socium.

This collection consists of some thirty specimens, all of small size, which were

mostly taken by means of a net from holes in the ice, while the ' Discovery ' was

in \\'inter Quarters. One specimen, however, was captured with the dredge, the

depth being given as 100 fethoms. That the Indk of them belong to a single

species of Phascolosoma is quite certain, both from their general appearance and

from a study of the relations of the various organs, though it is to be noted that

these relations have l>een found to be far from invariable. Some half-a-dozen,

however, have Itecn the cause of eonsideral)le dithculty in the exact determination of

their specific identity ; yet it has seemed best to include them under the aljove

species. In the first place, they agree in the main details of their structure with

the typical forms; and I have not l)een able to place them without hesitation

under any of the other closely allied species (sub-species or varieties) which centre

round the Arctic Ph. margaritaceum, namely, Pli. antarcticum, capsifoi'iae, fuscum,

;/eor;/ianuin, or lageiise. In rhe second place, I find in some of them no structural

diti'erences from the typical form ; while in others, such ditierences are hardly greater

than those found within the limits of the typical form ; while in regard to the most

obvious distinction that separates them, namely, difference of general appearance,

I have considered that, in so far as colour is concerned, the difference may be due to

methods of preservation (in one case at least corrosive sublimate is given as the

preservative), and that, in so far as the greater thickness and opacity of the body-

wall is concerned, this is quite conceivably due to the greater contraction of the

muscles that limit it interiorly. One has, of course, been influenced in forminsr an

opinion on this matter l)y a variety of other considerations. A certain small

acquaintance with the various types of iSipunculids enables one to estimate, by a

method which is l^eyond description, except in so far as it may be called the method

of past experience or the results of practice, how far one may venture to overlook

those dift'erences of detail which occur as between individual specimens. Again, one

is aide to recall that, while in many Sipunculids certain outstanding features appear,

which enal)le one with little difficulty to place the individual considered, yet in others

these same features are too indefinite or variable to be of much use. And the actual

trulh is that, speaking generally, tlie main features which we rely on as affording

vol., IV. y
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differentiating specific characters in this group are ultimately of a very vague and

unsatisfactory kind ; while they appear clear enough in many cases, yet in

others we at once realise how indefinite they are. AVc are dealing with very contractile

animals, and yet use such points as the relative lengths of the bod\- and the

introvert ; nay, the very limits between these two are generally indefinable, and even

were they not, still, one portion may ])e relatively more contracted than the other.

The length of the segmental organs relative to other structures has its value, yet

I cannot help feeling that a certain amount of extensibility must be conceded to them
;

and the question of their colour surely affords an absolutely valueless criterion.

So with the number of coils of the gut ; extremes of number indicate a

difference undoubtedly, but one is naturally suspicious of such distinctions as

lie between IG, 18, 20, and so on. Tlius the present specimens (out of 'those

that are undoubtedly similar) give us a length of segmental organs varying from

1*5-4 mm., and number of gut-coils varying from 12-25. So that when Dr.

Michaelsen tells us that two of the differences between Ph. antarcticum and Ph.

fuscum are that the latter has " etwa 18" and the former " uugefiihr 20 Doppel-

windungen," and that in the latter the segmental organs are " weit liinger als die von

Ph. antarcticum," we feel that the first distinction is valueless, and that the value of

the second must depend on the amount of the other distinctions, which are as a

matter of fact admitted to be slight as between the two species. I trust I may not

be taken to mean that the characters usuall/ quoted as of specific worth have no value.

]\Iy object is, in the main, to indicate the considerations that have induced me to join

up in a particular instance what others might have been inclined to separate ; though

it is naturally obvious that I tend to consider that certain details that are universally

quoted in specific descriptions of Sipunculids should be subjected to very careful

consideration before they are accepted as having any absolute value. The absence of

longitudinal muscles, and, in most species, of hooks within the genus Phascolosoma is

doubtless one of the reasons why it is more unsatisfactory to deal with than the other

genera of the family.

The present species then presents in the main the chief features of the Ph.

margaritaceum group. From Ph. margaritaceum and Ph. capsiforme it seems to be

distinguished by having the introvert not much shorter than, instead of being only

half, or a little more than half, the length of the body
;
yet here I would like to point

out that I have examined three specimens of Ph. capsiforme which were kindly sent

to me, through Prof. F. J. Bell, by Dr. Michaelsen. Now in one of these, in which the

introvert is fully extended, it appears from careful measurements that the introvert is

"approximately "equal in length to the body. I say " approximately " only, because

of two difficulties: (a) that the introvert is twisted round on itself; and (b) that,

simple as it seems to distinguish the confines of introvert and body when regarding

the object with the ordinary eye, yet the application of a measuring instrument at once

reveals the difficulty of deciding on a real line of demarcation between the two.
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However, it is clear that iu this case, at any rate, the introvert is rehxtively much
longer than in the cases originally described. I turn, however, to a second of the

specimens lent me, which I have cut open, and find that the unextended introvert

which lies inside the body is now markedly less than half the body length. Now it

seems not at all unlikely, on a jiriori grounds (I have no actual observations to offer in

this case), that the introvert, when pushed in amongst the organs of the l)ody, should

contract to a considerable extent, so as to occupy as little room as possible ; and that,

therefore, the normal length (if one can speak of any such thing) in this case may be

considered as being about half the body length. But over and above this, we find

that the number of gut-coils in this specimen is something between 30-40, while

capsiforme is said to have only aljout 20. Since, however, I have been kindly

permitted to examine these specimens pretty closely (I have not been able to open the

other two), I am able to state that I see no reason to doubt the accuracy of their

identification with capsiforme, despite these diflerences. That is to say that I,

assuming a much more careful examination on the part of the original identifier, am
not willing to controvert his decision, and that my own observations tend to support

it. And so I provisionally assume that considerable differences of this nature may be

expected to occur, at any rate within the margaritaceum group.

Ph. papillosum, Ph. capense, and Ph. Jianseni appear to be sufficiently distinct

from the margaritaceum group to render any detailed comparison with this sjjecies

unnecessary. On the whole then, it seems reasonable enough to consider this form as

a type differing from Ph. margaritaceum and Ph. capsiforme ; and for much the same

reasons that we can so separate Ph. antarcticum and Ph. fuscum. But the comparison

with the two latter forms is a much more difficult matter. In the first place, much the

most striking feature in the majority of these specimens, as viewed with the naked eye

or the lens, is (a) the thinness and semi-transparency of the skin, and (b) its extreme

smoothness, the papillae only being barely visible with the aid of the lens (they are all

small specimens) on the hind end, or sometimes also at the base of the introvert.

In these features of their general appearance, in their light, somewhat straw-like

colouration, coupled with the abruptly pointed termination of the l)ody, and the

localisation of the papillae, they recall the general facies of Ph. vulgare more than that

of any other species with which I am familiar. And it is in just these features that

they seem to differ so markedly from Ph. antarcticum and Ph. fuscum, in which the

body-wall is relatively thick, the colour is dark, and a system of cross -striation is

present at the hind and front ends of the body, which appears to be at best but weakly

represented in this form. We may then proceed on the conceivable presumption that

these are a single {i.e. from the specific point of view monovalent) group of points ; in

other words, that we are dealing with one specific point only, and that that point may

be either variable according to size and age, or variable within the species. Passing

on then to other points, we find a clear resemblance to Ph. fuscum in the close

approximation of the openings of the segmental organs to the line of the anus.

Y 2
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Further, on opeuiny up the Ixxly it is iouiul that llic \ciitral retractors arise

horn oiie-tliird to nearly one-half of the distance between the segmental openings

and the end of the body, which again suggcat^ Ph. fuscum ; Imt that the segmental

organs are very short and do not reach as far as tlie origin of the ventral

retractors, whicli accords with the arrangement in P/i. aiitarcticum. The latter

point is complicated liy the fact that in three of the specimens the segmental

organs do over-reach the ventral retractors l)y as far again, yet are not so much

as lialf the leniith of the bodv in Ph. fuscum. And tlu' number of coils of

the gut points to neither the one nor tlie other, as they vary from about fifteen to

about twenty-five (about eighteen in Ph. fuscum, about twenty in Ph. antarcticum).

'J'urning lastly to the papillae, we find that the description of them in the other two

species accords fully with their appearance in this, except that here they are variable in

one ])oint. Dr. Michaelson tells us that in Ph. (intarcticum they aiv '027 mm. wide

and 'OS nun. high [i.e. three times as high as wide) ; in Ph. fuscum, he only says that

they are "bis '07 mm. lang, also nicht ganz so laug wie die entsprechenden von

Ph. anfarcficinn," but the comparison of absolute lengths where the difterence is so

small is valueless, assuming the proportions to be the same ; so that we can only

coni-lude that they are practically identical in the two species of Michaelsen in regard

to this point. Now in our species tlie papillae in some individuals show this ratio of

;l : I, but in others the ratio of the height is less (2"5 : 1, 2*25 : 1, 2 : 1).

In Ph. f/eorgianum the introvert is only half the length of the l)ody, and the

papillae are much longer than in the other species quoted ; and these points, taken

along with other smaller diti'erences, seem to clearly separate our form from it.

From Ph. lagense Fischer, these specimens are very little distinct ; but this form is

itself hardiv to be distinguished from Ph. antarcticum. The thinness and clear

colouration seem to be the main distinction in most of the specimens ; and in all

of them the relative unimportance of the system of striation on the hind end. In

/*//. lar/i'Hsc, moreover, the segmental organs are as long as half the body.

I su})join a list of measurements taken from a few of the specimens ; the

.sign " S.O." is meant to indicate the "opening of the segmental organ," and the

measurements are in millinu'tres and taken as accurately as the conditions would

permit.

The letters A, 15, etc., correspond to dillcrcnt localities, while the figures

1, 2, .", etc., merely indicate difterent specimens. At the same time it mav be

pointed out that the \ anci B s])ecimens are all obviously of one type, viz.,

thin-skinned and sti'aw-coloured, while those marked E and F are those that 1

have already mentioned as diti'ering from the rest in general facies, viz., dai'k in

colour and apparently thicker-skinnc(l.

The most remarkalile dilference is to be found in the specimen marked E 2.

Here the extended introvert is much longer than the body, 26 • 3 mm. and 8 • 5 mm.
On the other hand, in the otic marked El, which presents all the general facies
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COELENTEEA.
IV.-ACTINIyE.

By Joseph A. Clubb, M.Sc.

(3 Plates.)

The Actinian collectiou of the ' Discovery ' Expedition consisted of upwards of fifty

specimens, which have been allocated to eight species, representing six genera and four

families. With two exceptions, all were taken at or near to the Winter Quarters,

McMurdo Bay. The two exceptions * are Port Harris, Falkland Islands, containing

two species, and Euderby Island, Auckland Islands, containing one species, and from

both places a considerable number of specimens, more than half the total, was obtained.

The specimens were for the most part in a fair state of preservation, but I must express

regret that no memoranda were made of the colours of the living animals. In the

preserved condition absolutely no trace of colour remains, and while admitting that

anatomical characters are the onlv sure oruide in Actinolooical studies, the colours of

living Actinians, when known, serve at least as a valuable clue to identification with the

species of the older authorities, who give very little but external characters as their

diagnoses.

The work has been carried on in the lal )oratories of the Liverpool Museums,

and I have again to express my thanks to the IMuseums Committee for permission to

use apparatus, etc., and to Dr. Forbes, the Director of Museums, for other facilities.

Family ACTINIID^, Gosse, 1858.

ACTINIARIA with an adherent base ; column wall smooth or provided with verrucse,

but never with hollow vesicular outgrowths ; sphincter muscle endodermal, generally

diffuse and weak ; tentacles simple ; margin smooth or provided with simple acroragi

;

mesenteries in several cycles, of which usually more than one is perfect : longitudinal

muscles of tentacles usually diffuse ; no acontia.

Genus Parantheopsis, McMurrich.

Actiniidge without acroragi, but with conspicuous verruc;e on the distal portion of

the column ; no collar, l)ut the margin a distinct parapet, within which is a well-marked

fosse ; tentacles of moderate length and rather slender, capable (jf being concealed in

contraction ; sphincter diffuse.

* These forms are so interesting that, after some consideration, I have allowed their entrance into this

report.

—

Ed.
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Parantheopsis cruentata.

Actinia irmntala Coutliouy in Dana, U.S. Exploring Expedition, Zuophytcs * (1><1(;)! V- l^i*^, T^l- ;>,

Figs. 2;^ and 2oA.

Cercvs rnieiiffitKs Milne Edwards, Hist. Nat. Corall. (18;")7j, 1, p. 208.

Biimdes cruentata Gosse, Actinologia Rritannica (18G0), p. 194. Verrill, Trans. Connect. Arad. (IsG'.i),

1, p. 467. Andres, Fauna und Flora des Oolfes von Neapel (1884), p. 21.").

Comlyhictis cruentatu McJIurricli, Seientific Results of Explorations IT.S. Fish Coniniission Steamer

'Albatross' (1893) p. !;")(•. Carlgren, Zoantliarien, Hanih. :Maghal. Saniniel. (18',is), p. lo, Figs. 13

and 14.

rarantheopsis cricentata McMurrich, Zoolog. Jalirl*. Siijipl. \l. (r.t(i.">), p. 233.

I have adopted the course taken by McMuiTii-li (10, p. "iS;?), and place tliLs .species,

picviously known as Condylactis cruentata, under this genus.

Six specimens were taken by the ' Discovery ' at Port Harris, Falkland Islands,

along with a number of specimens of Bunodes octoradiatu.^. In my description of the

latter species (p. 7) I refer to the extreme similaritv in external appearance of these

two species.

The largest specimen measures 2 • 5 cm. in height of column and I • 5 cm. in

diameter. Proximally the body-wall is longitudinally grooved, corresponding to the

insertion of the mesenteries ; distally the corrugations are replaced by distinct rows of

verructe. The papilla3 or pseudoacroragi terminating the rows have wo trace of

nematocysts, and are simply outgrowths of the body-wall, being essentially identical in

structure (PI. 1 , Fig. 3) with it. They vary considerably in size in different individuals,

evidently depending on their state of contraction. In the specimen from which the section

figured (PI. 1, Fig. 1) is taken the pseudoacroragi are much inflated. Considerable

variation exists in the number of tentacles. The largest specimen has 48 tentacles

(() -f G 4- 12 4- 24), the smallest has only 2G, and an intermediate size 32. This

certainly suggests that the adult condition is hexamerous, and that any octamerous

condition is simply a stage in development and transitory, as Carlgren supposes. No
sphincter muscle is developed, there being no indication in transverse sections through

the parapet and adjoining body-wall of any modifications more than the ordinary

muscle bands found generally (PI. 1, Fig. 1). The circular muscles of the body-wall

are moderately developed, and the mesogloeal layer is relatively thick (PI. 1, Fig. 1).

The longitudinal muscles of the tentacles and oral disc are ectodermal, and the

longitudinal and pariet()-l)asilar muscles of the mesenteries are well marked.

Famua I'AUACTIILF, R. Hertwig, 1882.

ACTINIARIA with a mesodermal sphincter muscle ; no acontia ; mesenteries arranged

in several cycles, of which usually more than one is perfect ; longitudinal muscles of

the mesenteries usually diffuse ; colunm wall usually smooth, sometimes with sub-

marginal plication and solid ridges ; no acroragi.

* Dana (.\mer..J. Sci. (2) i. (lH4ti). p. 178) cites his Zoopliv tc wink as of tliis vcai- ; tlio copv in the Zi.oh Hopt.

of the Museum bears date 1848.— En.
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Genus Paractis.

Paractidge with thin and smooth column wall ; tentacles of moderate length and

of uniform thickness throughout ; margin not lobed ; individual mesenteries of each

pair equally developed.

Paractis polaris.

One specimen labelled "Winter Quarters, 24. 8. 03," and taken in 25-30 fathoms

(PI. 1. Fig. 2).

Height of column 2-3 cm.; diameter of foot-disc 35 cm., diameter of oral disc

2 "5 cm. Tentacles of uniform size, about 0"3 cm. long, in four cycles

12 + 12 + 24 + 48 = 90. The l)ase is adhesive and thin, the insertions of the

mesenteries being visible througli it. It is produced all round wider than the column,

wliich narrows considerably. The l)odv-wall is firm, and near the parapet somewhat

thick, where it is slightly puckered by contraction. The mouth opening is visible in

the centre of the tentacles, crowded together by contraction. The oesophagus is

plicated and the two siphonoglyphs are well marked.

The sphincter is fairly strong, mesogloeal, and produced to a fine termination.

A transverse section (PI. 1, Fig. 3) shows that it lies nearer to the endoderm, and is

reticulate in appearance, giving indistinct traces of layering. Greater details of

structure are given in Fig. 4.

The mesenteries are meml)ranous, and the longitudinal muscles are somewhat

diffuse, Ijut w^ell marked (PI. 1, Fig. 5). The mesogloeal layer is thin, except close to.

the body-wall, where the parieto-basilar muscle arises, but the lamell* of the muscles

are conspicuous and branched. Two cycles of the mesenteries are complete, and these

are fertile, including the directives. The specimen is female, ova in various stages of

development being seen in sections.

The radial muscles of the oral disc and the longitudinal muscles of the tentacles

are mesogloeal (PI. 1, Fig. 6). In regard to this character McMurrich (8, p. 161),

in his comments on the genus Paractw, states that of two forms of the 'Albatross,'

collections which, according to the generally accepted definition of the genus, must be

assigned to Paractix, one had these muscles ectodermal and the other mesogloeal,

and while raising the (juestion as to whether this character is worthy of generic

distinction, he places both provisionally under Paractis. Of the ' Discovery ' specimens,

in both the one under consideration and the succeeding one the said muscles are

mesogloeal.

Paractis pa paver.

Actinia papaver Drayton in Dana, p. 14o, PL 4, Fig. 2i), op. cit.

Paractis papaver Milne Edwardes, p. 2411, torn. rit.

A single specimen labelled " McMurdo Bay, Winter Quarters, 20 fathoms," only

slightly contracted, with tentacles, oral disc and oesophageal opening plainly visible,

the last-named being 1 5 cm. in diameter.
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Tlie height of body-wall is 4*5 cm., diameter of column 5 "5 cm., and of oral

disc very slightly less. The body-wall is quite smooth and extremely membranous,

giving the animal quite an inflated appearance. The upper margin is slightly

crenulated by contraction of the sphincter ; the pedal disc is adlierent and a little

firmer and thicker than the body-wall ; the oral disc has slight radiating folds running

outwards, up to and between the tentacles ; the oesophagus is strongly corrugated,

and tlie two siphonoglyphs are visible, but not markedly distinct. The tentacles are

stout, hi four cycles (12-1-12 4-24 + 48 = 96); in the innermost cycle about 1 cm.

long in the contracted condition, and diminishing slightly in length in the outer cycles.

The sphincter is mesogloeal, occupying almost the whole of the mesogloeal layer,

and projecting as a distinct collar, with the ectodermal epithelium, and forming a deep

fosse between it and tlie tentacles. Fig. 7 on PI. 2 shows a radial section through

the sphincter. The muscles of the oral disc (PI. 2, Fig. 7) and tentacles (PI. 2, Fig. 8)

are mesogloeal. The longitudinal luuscles of the mesenteries are in the form of slender

strands, which may be seen running more or less parallel to each other over the extremely

delicate and membranous mesenteries. In transverse section (PI. 2, Fig. 11) it is seen

that the mesogloea is extremely thin throughout, but is slightly thickened and bears

short slightly branched lamellae for the muscle strands. The parieto-basilar muscle

is small and insignificant. Two cycles of mesenteries are complete, and the pairs of

directive mesenteries bear the usual relation to the siphonoglyphs. All the complete

mesenteries are fertile, including the directives, and ova in various stages are seen

(PI. 2, Fig. 9), and a figure is given of a section of the somewhat characteristic

mesenterial filaments (PI. 2, Fig. 10).

I have identified this specimen with Paractis papaver, the Actinia papaver of

Drayton, briefly described and figured by Dana (4, p. 143, PI. 4).

Genus Actinostola, Verrill.

Paractidje usually of large size, with a firm leathery wall, which may be

corrugated or folded, but with no verrucas. Margin tentaculate. Tentacles relatively

thick, and not enlarged at the base. The ^^airs of mesenteries in certain cycles are

unequally developed, having one of each pair smaller and narrower than the othei'.

Actinostola chilensis.

Artinnslola chilensis McMurricli, Zoolog. Jalirb., 8upp. VI. (Fauna Chilensis iii.), (1!)05), p. 247, Pis. 1.5

and 16, Figs. 30-3;!.

Five specimens of large size contained in one bottle labelled " 4.3.04, 254 fathoms,

mud and stones." The locality is not stated on the label, but I am informed that the

position was 67° 21' 4()" S. and 155° 21' 10" E. The specimens vary greatly in form

and size. One specimen measures 5 • 5 cm. in height and 4 cm. in diameter of

column ; another is 4 cm. only in height, but 6 cm. in diameter.

The wall is firm and leathery, smooth to the touch, and no verructe or tubercles
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arc present ; l)ut irregular shallow furrows are formed by contractiou in these preserved

specimens. In all eases the tentacles are exposed, and they agree generally with the

description given by McMurrich, in his account of the species (10, p. 247) from a

specimen from Calbuco, both as regards number and arrangement and relative size.

The oesophagus is generally widely expanded, and in the majority of the

specimens is almost indistinguishable from the portion of the oral disc inside the

tentacles. But in one of the more contracted specimens the lip of the ojsophagus is

easily distinguished, but the corrugations are continued radially over the oral disc,

running between and a short distance up the bases of the tentacles. The siphonoglyphs

are in no case well marked. The foot-disc is well-marked and strongly adherent.

The more minute anatomy agrees generally with McMurrich's description. The

mesogloea of the body-wall is variable in thickness, and in one specimen, just

below the sphincter, is nearly 2 mm. thick, from which in an upward direction it thins

rapidly to less than 1 mm. The mesogloeal sphincter exhibits no trace of layering,

having a simple reticulate structure in transverse section. Transverse sections of the

tentacles exhibit the same appearance of portions of the ectodermal epithelium being

cut off and apparently enclosed in the mesogloea, as descril)ed by McMurrich, due to

contraction and the unusual thickness of the mesogloeal layer.

The mesenteries in num))er and arrangement agree with McMurrich's descrip-

tion, but I cannot confirm the hermaphroditic condition described for the species.

In the specimen selected for histological work no spermatozoa were found, and the

ova were large and well-developed. Otherwise the ' Discovery ' specimens agree

well with McMurrich's description, and I have no hesitation in placing them under

this species.

Family ALICIID.E. Duerden (1895).

AcTiNiARiA with a large, flat, contractile base. Tentacles simple, cylindrical and

entacmseous. Column wall with simple or compound hollow tubeides or vesicles,

covering the greater part of the column, arranged mostly in vertical rows. Sphincter

muscle endodermal and diffuse, variable in amount of development. No cinclides or

acontia, margin with or without acroragi. Mesenteries arranged in several cycles of

which usually more than one is perfect.

Genus Cystiactis, M. Edw.

Aliciidfe having the column covered with simple vesicles. Tentacles of variable

length, in one, two, or three cycles. Numerous perfect mesenteries ; sphincter muscle

moderately well developed.

Cystiactis Antarctica.

A single specimen, bearing the label " McMurdo Bay, Winter Quarters, 28.2.02."

Depth, 20 fathoms.

z 2
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Exterual characters—llciglit of body-wall 5 "75 cm., diaineter of colunm 4 cm.,

diameter of oral disc 3 cm., diameter of pedal disc (coutracted condition) 2 "75 cm.

There is no trace of distinctive coloration in the preserved specimen, and no

record on the collector's lalicl. The single specimen is poorly preserved, and owing to

the thin and delicate body-wall is (juite collapsed. The column is studded with

thin-walled simple vesicles (PI. 2, Fig. 12) communicating with the coelenteron and

arranged in twenty-four vertical and parallel rows, corresponding to the mesenteric

spaces. The attachment of the mesenteries may be seen in places, between the rows

of vesicles. Tlie vesicles of adjacent rows are arranged alternately, and they increase

in size from the proximal to the distal portion of the column (PI. 2, Fig. 12), where

the largest are not much inferior in size to and do not differ much in appearance from

the tentacles in the preserved and contracted specimen.

The tentacles are twenty-four in numlier, arranged in two cycles of equal size,

short and somewliat .cluli-shaped. The largest measures 0*5 cm. in length. The

oral disc is slightly furrowed radialh- and the moutli is large and bears a well-marked

hypostome. The oesophagus is short and strongly plicated, and two deep and

well-marked siphonoglyphs are present, and are continued some distance lielow the

rest of the oesophagus as distinct lappets.

The coelenteron is large, and twelve pairs of mesenteries, all complete, are present.

Two pairs of directive mesenteries bear the usual relation with the siphonoglyphs.

The single specimen taken is poorly preserved and much of the histological detail is

lost. The sphincter is diti'use and endodermal in character, with slightly projecting

mesogloeal lamellje shown in transverse section (PI. 2, Fig. 13). The muscles of the

tentacles arc ectodermal. The muscles of tlie liody-wall (PI. 2, Fig. 14) are feeble,

and sections through the vesicles show a similar structure. The ectoderm and

endoderm layers consist of relatively high columnar cells (PI. 2, Figs. 13 and 14);

but the n'lesogloea is thin. The mesenteries are very thin and delicate, but transverse

sections show a weak but well-marked longitudinal muscle (PI. 2, Fig. 14), the

mesogloea in relation with it being thickened and possessing short branching lamellae.

The parieto-basilar muscle is smnll (PI. 2, Fig. 14).

The specimen is female, and ovaries are found on all mesenteries, including

directives, forming Ijroad bands occupying in their widest portions about a third of

the width of the mesenteries. Ova in all stages of development (PI. 2, Figs. 14

and 15) are present.

Family CRIBRINID^, McMurrich, (1901.)

AcTlNiARiA with a well-developed circumscribed endodermal sphincter ; simple

tentacles ; without cinclides and acontia ; verruc;e usually present ; adherent base ; no

true acroragi, but frecjuently pseudoacroragi present.
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Genus Ckibrina.

Cribrinidaa with strong endodermal sphincter ; frequently with pseudoacroragi
;

ectodermal musculature of discs and tentacles not imbedded in the mesogloea ; column
wall provided with verrucse arranged more or less distinctly in vertical rows

;

tentacles simple.

Cribrina octoradiata.

Bunodes octoradiatus Ciirlgren, Hainhurt;-. ]\[agalhneus. Saiiiiiielreise, Zoantb. (ISOS), p. 20, Figs. 11 aiul 12.

1898.

This species was formed by Carlgreu (1, p. 20) for a number of specimens taken

from the Straits of Magellan and other localities in the South Seas. In one of the

' Discovery ' bottles, labelled " Falkland Islands, Port Harris," were fourteen specimens

of very similar-looking A<;tinians. Upon, dissection and microscopical examination,

however, I find two distinct species

—

Bunodes octoradiatus, Carlgren, and Parautheopsis

cruentata, Couthouy. Both Carlgreu (1, pp. 12 and 21) and McMurrich (10, p. 233)

comment on the similarity of appearance of this Cribrinid and this Actiniid, and it is

interesting to note in this instance that they were apparently found in association in

the same habitat. If this is commonly the case it is not surprising that confusion has

occurred in previous descriptions of the Actiniid. Unfortunately I have no record as

to the colours of the ' Discovery ' specimens, but McMurrich (10, p. 234) describes the

colour of the Actiniid as being very variable ; it is possible that when in association

the two species may also approximate in appearance when living, and if this be so it

at once suggests mimetic resemblance.

In size the ' Discovery ' specimeus of CriJirina octoradiata agree with Carlgren's

.specimens (1, p. 20). The sixteen rows of verruca; on the distal portion of the column

and the sixteen pseudoacroragi are well seen in all the specimeus. Usually gravel

and broken .shell are attached to the verrucse. The number of the tentacles

(8 + 8 + 16 = 32) appears quite constant. The two siphonoglyphs are well marked
and quite regular. The sphincter muscle is strongly circumscribed, and may be

described in McMurrich 's terms (9, p. 20) as of the pedunculate palmate variety

(PI. 3, Fig. IG). The section figured is through the space between the pseudoacroragi,

but sections passing through the latter show the sphincter projecting from the inner

wall, near its base, so that the cavities of the pseudoacroragi project beyond and

above the sphincter. The mesenteries number sixteen pairs (8 + 8 = 16), all

complete and fertile, including the directives (PL 3, fig. 18). The longitudinal

muscles of the tentacles are ectodermal and transverse sections (PL 3, Fig. 17) show

strong mesogloeal lamelltB. The longitudinal muscles of the mesenteries and the

parieto-basilar muscles arc exceedingly large and strong, and in the contracted

.specimens are clo.sely packed into a solid mass, so that the various organs are quite

dovetailed together (PL 3, Fig. 18). The mesogloeal lamelhe of the muscles are long

and branched. The circular muscles of the body-wall too are very strong. The

strength of the musculature generally is quite a feature of tlie species.
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But iIr' most interesting character of these specimens from tlie Falkhiud Islands

is the presence of " brood pouches." Immediately below the pseudoacroragi is a well-

marked constriction of the body-wall, also present, it is interesting to note, in Paran-

theopsis cruentatii. In this constriction, in the species under consideration, specimens

were found possessing sixteen pores, one pore to each line of verruca3, leading into

distinct invaginations of the body-wall, forming characteristic "brood pouches" in the

coelenteron. These " brood pouches " agree in all essential points with the arrangement

shown to be present in the 'Southern Cross' specimens (3, p. 299). The drawing

(PI. 3, Fig. IG) shows a section of the body-wall, passing through one of these pores,

and the "brood chamber" into wliich it opens. The three layers of the body-wall may
be distinctly traced as shown, each of them much thinner—the mesogloea markedly so.

Usually each " brood chaml)er " contains two embryos only, and in the section figured

they are well advanced, showing several of the mesenteries complete and others well

developed. Dissections were made so that, looked at from below, the sixteen " brood

pouches" were seen like so many miniature grapes, lying quite regularly in the body

cavity, between the mesenteries. In diameter they average about 3 mm.
In the short description of the species by Carlgreu (1, p. 20) no mention of

them is made. It is somewhat remarkable if none of Carlgren's specimens possess

these "brood pouches," and possibly re-examination may show their presence in some. -

Cribrina hermaphroditica.

Bunodes hermapliroditkus Carlgren, Hamburg. Magalhaens. Sammulreii^e, Zoauth. (18'.)s), p. 23, Fig. 18,

1898.

About forty specimens from " Enderby Island, Auckland Islands, 19. 3. 04" of

sizes ranging from • 3 cm. to 2 cm. in height of column. In some cases the oral disc

and tentacles are fully exposed, in others the animals are contracted so that the

tentacles are entirely hidden, and there are many intermediate stages of contraction.

The foot-disc is well marked and strongly adherent. The rows of principal

verrucse, usually twenty-four in numbei', are well seen, especially on the distal portion

of the column, where also secondary alternating series are visible. The pseudo-

acroragi, terminating each principal row of verrucse, are distinct, emphasizing greatly

the parapet. The tentacles are in four (6 -f 6 -I- 12 -f- 24 = 48), or five (6 4-6-1-12

+ 24 -f 48 = 96) cycles.

The sphincter is endodermal and circumscribed. The oesophagus is longitudinally

folded, and two well-marked siphonoglyphs are present. The mesenteries in the

specimens examined are all hexamerously arranged, and in the larger specimens in four

cycles, of which three are complete. The longitudinal and parieto-basilar muscles

(PI. 3, Fig. 19) are well developed. Two pairs of directive mesenteries bear the usual

relation with the siphonoglyphs. The longitudinal muscles of the oral disc and

tentacles (PI. 3, Fig. 21) are ectodermal. Zoanthellse occur throughout the endoderm,

being especially abundant in the tentacles (PI. 3, Fig. 21). Reproductive elements
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are present iu relation with the mesenteries of the first cycle in small specimens, including

directives, and in large specimens, with the mesenteries of two cycles ; but I was not

altle to determine to my satisfaction if present in relation with the third complete cycle.

Both ova and spermatozoa are- present, often associated together in relation with the

same mesentery (PI. 3, Fig. 19). Occasionally fertile mesenteries are found showing-

ova or spermatozoa alone, but iu all the specimens examined microscopically the

hermaphroditic condition is constant. Embryos in various stages of development are

present in the body-cavities of many.

(ienus Rhodactinia, Agassiz.

Cribi-inida} (Tealiidae, Bunodidfe, Bunodactidse), with well- developed foot disc

;

distinct verruca; present on body-wall ; radial muscles of oral disc and longi-

tudinal muscles of the tentacles meso-ectodermal to mesogloeal ; tentacles simple

;

strongly circumscribed endodermal sphincter.

Rhodactinia crassicornis.

Actinia cras.'ikoniis Miiller, Prod. Zool. Uau. (1770), p. 231.

Actinia elegantissima Brandt, I'rod. descriptionis animalium ab H. Merteusio observatorum (1835), p. 13.

Rhodactinia darisii Agassiz, L., Couiptes Rendus, XXV. (1847), p. (i77.

Rhodactinia davisii Verrill, A. E., Mem. Soc. Nat. Hist. Boston (18(11), p. 18.

Urticina crassicornis Verrill, A. E., Proc. Essex Instit. VI. (1869), p. 169.

Lciotealia spitzhcr/jensis Kwiotniewski, Zoul. Jabrb. (Syst.) (1898), p. 1, p. 121.

Carlgren in 1902, in his report on "Die Actiniarien der Olga Expedition"

(2, p. 39), thought it necessary to revive the old genus of Agassiz, Rhodactinia,

and has taken for its type the well-known and widely distributed Actinia crassicornis,

Miiller. The principal distinguishing character given for the genus is that the radial

muscles of the disc and the longitudinal muscles of the tentacles may be meso-

ectodermal to mesogloeal. and under 11. crassicornis Carlgren places a number of

synonyms, including Actinia elegantissima, Brandt, and Leiotealia spitzbergensis,

Kwietniew.ski. I have previously been struck with the variation in the degree in

which the muscles of the tentacles are imbedded in the mesogloea, in specimens of

crassicornis examined by me, from a well-known local habitat, Ililbre Island, at the

mouth of the Dee. The text-figures (2, p. 41) given by Carlgren are most

instructive, and from Hilbre Island specimens I can produce examples in which the

longitudinal muscles are quite as much meso-ectodermal as Cai-lgren's figure 4, if not

as much as his Fig. 3. In my examination of the ' Southern Cross ' Antarctic

Actinians (3, p. 294), 1 was convinced of the many close resemblances to the type

species crassicornis, seen in the 'specimens then under observation ; and notwithstanding

tliat the longitudinal muscles of the tentacles were not imbedded in the mesogloea,

I decided to include these species under the genus Urticina. I feel therefore some-
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what ju^^tiHc(l in this course, although T agree that it will be better to adopt

Carlgren's proposal, and include such forms under the genus lihodactinia, and reserving

the genus Urticum or Tealia for species where the radial muscles of the oral disc

and the longitudinal muscles of the tentacles are always ccmipletely imbedded in the

mesogloea.

In the ' Discovery ' collection are six specimens, all taken at the Winter

Quarters, McMurdo Bay, in from 10 to 20 fathoms, and bearing the following dates :

20. 2. 02; 17. 1. 03 and 17. 2. 04. They are all of large size, the largest being

6 • 5 cm. in height of column and G cm. in diameter of oral disc. The external

appearance of these specimens varies considerably, according to the degree of con-

traction of the oral disc or Itody-wall. I have had under oljservation for some time a

number of specimens of crassicornis from Hilbre Island, living in one of the tanks of

the a(}uarium of tlie Liverpool ]\Iuseum ; they are all in a flourishing condition and

feed voraciousl}'. I have been surprised to note their extreme mobility. Tentacles,

oral disc and body-wall exhibit remarkable degrees of inflation, sometimes all together,

sometimes singly, and sometimes only sections of each of them. In extreme dilation

of the body-wall all trace of verrucse, as such, is lost, and as Teale (U) observes, it

" renders the corium perfectly smooth, so that the small opaque spot alone indicates

their former situation." Correspondingly, in extreme dilation of the oral disc, the

tentacles may be so reduced as to be little more than papilhe. On PI. 3, Fig. 22 is

a reproduction from a photograph of the oral disc of a living animal, which well

illustrates this extreme contraction of the tentacles. On the other hand, I have

recorded specimens where the tentacles have measured 4 • 5 cm. in length and • 6 cm.

in diameter near the base. There is always general expansion, cspeciall}' of the

tentacles after feeding. McMurrich (9, p. 28) discusses this great variation in external

appearance brought aliout by this great mobility, and the internal anatomy, sphincter,

muscles of the tentacles, mesenteries, and body-wall and other internal structures

must correspondingly vary, according to the degree of contraction or expansion.

In all the 'Discovery' specimens under consideration the radial muscles of the

oral disc and the longitudinal muscles of the tentacles are meso-cctodermal, and in

contraction are identical in appearance with the figure given by Carlgren for his

Yaviety fipitzhergtmsis (2, Fig. 3, p. 41). The sphincter is endodermal, and strongly

circumscribed, and may be seen in all cases by the naked eye when the parapet is cut.

Transverse sections show a little difference in detail in the arranoement of the

mesogloeal processes, whereas in some the more typical bipinuate arrangement is seen,

in others the plan is similar to the figure given by Kwietniewski (7, p. 14, Fig. 8),

for his Leiotealia spitzhergensin, which Carlgren (2, p. 40) now regards as a synonym

of R. crassicornis. I give a figure of this form of sphincter drawn from a section of a

' Discovery ' specimen (PI. III., Fig. 23).

As regards the verrucsB, tentacles, (esophagus, siphonoglyphs, directives and

other mesenteries, and in other anatomical features, the specimens under consideration
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agree generally with the typical cmssicornis, so I have concluded to place " them all

under Ehodactinia cvassicornis, probably more nearly approximating to the variety

spitzhergensis.
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EXPLANATION OF PLATES.

b.c. brood chambers,

c. coelenteron.

(1. directive mesenteries,

ec. ectoderm,

em. embryos,

en. endoderm.

in. ec. invagiiuited ectoderm,

in. en. invaginated endoderm.

in. mg. invaginated mesogloea.

in. 0. opening to brood chamber.

1. m. longitudinal muscle.

1. m. m. longitudinal muscle of mesentery.

1. m. t. longitudinal muscles of tentacle,

mes. mesenteries.

2 A
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m. f. mesenterial filaments,

iiiir. mesogloea.

m. 1. muscle lamelhv.

or. (raopliagus.

(le. ill. o-'sophageal invaginatiou ol' ciubrvi

ov. ova.

p. pseiuloacroragns.

ji. 1). in. parieto-basilar muscle,

s. siplioiioglyiilie.

spli. sphincter.

t. tentacle,

tes. testis.

V. verruca;.

X. zooanthelliu.

PLATE I.

Fir;. 1. Farantheopsis cruentafa (Coutliouy).—Radial section of the upper part of the Ijoily-wall, passing

through a pseudoacroragus.

Fui. 2. Faractis polaria, sp. n.—Drawing of the specimen (natural size).

Fig. 3. F. polaris.—Radial section of upper part of body-wall and sphincter muscle.

Fjg. 4. F. polaris.— Portion of sphincter muscle more highly magnified.

Fig. .">. F.jwlaris.—Horizontal section through the body-wall and mesenteries in conucctiuu with

oesophagus.

Fig. G. F. polaris.—Transverse section of the wall of a teutacle.

PLATE IL

Fig. 7. Faractis papaver (Drayton).— Radial section through the upper part of the body-wall and sphincter

muscle.

Fig. 8. F. papaver.—Transverse section of wall uf a teutacle.

Fig. 9. F. papaver.— Section through ovary.

Fig. 10. F. papaver.—Section of mesenterial filament.

Fig. 11. F. papaver.—Section through portion of a mesentery.

Fig. 12. Cystiactis anfardica, sp. n.—Drawing of specimen (natural size).

Fig. 13. C. antarctica.—Section of upper part of body-wall, passing through sphincter muscle.

Fig. 14. C. antarctica.— Horizontal section through body-wall and mesentery, with ovary.

Fig. 15. C. antarctica.—Section of ovary more highly magnified.

PLATE in.

Fig. IC). Cribrina oclonuUata (Carlgren).—Radial section through upper part of body-wall, sphincter and

opening to ' brood ' chamber.

I'lO. 17. U. odoradiata.—Section through wail of a tentacle.

Fig. 18. C. odoradiata.—Horizontal section through body-wall and mesenteries, including the directive

mesenteries.

Fig. li). U. hermapbroditica (Carlgren).—Horizontal section through body-wall and fertile mesenteries.

Fig. 2(t. G. hermaphroditica.—Section, more highly magnified, of genital gland.

Fig. 21. C. hermaphroditica.—Section through wall of tentacle.

Fig. 22. Rhodadinia crassicornis (0. F. Miiller).—Reproduction from a photograph of a living specimen,

illustrating an extreme reduction of the size of the tentacles.

Fig. 23. li. crassicornis.—Radial section through the sphincter of a ' Discovery ' speciuuu.
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POEIFERA (SPONGES).
II. TETEAXONIDA, DENDY (6. p. 63).

By R. Kirkpatrick.

(Plates yill.-XXVI.)

I. Grade TETRACTINEIXIDA, Marshall.

In the collection made by the ' Discovery ' there are fifty-nine specimens of

Tetractinellida, belonging to four species of Tetillidae, all of which have been

described before ; and, further, there are new varieties of two of the species.'

The bulk of the material consists of numerous and large specimens of CinacJiyra

harbata Sollas, a species which was originally obtained from Kerguelen by the

' Challenger.'

The following is a list of species :

—

Crahiella sagitta (Lendenfeld) var. microsigma var. n.

CranieUa sagitta var. pachyrrhabdiis v.ir. ii.

C 'ranklla leptodrniui (Sollas).

Ginachyra harbata Sollas.

Cinachyra vertex Lendenfeld.

Cinarliyra vertex var. montkularis var. n.

Sub-Order Sigmatophora, Sollas.

Family Tetillidae, Sollas.

Craniella, Sollas.

Tetillidae without porocalyces, and with a cortical skeleton of oxeas arranged more

or less radially and vertically to the surface.

Craniella sagitta var. microsigma.

(Plate VIIL, figs. 1-13, and Plate IX., figs. 15, IG.)

1907. Telliya sagitta Lendenfeld (11a. p. 300).

Sponge large, pyriform or cocoanut-shaped, narrowed and truncate at lower end,

with finely pilose surface and with root-tuft. With a few small circular oscules about

0*75 mm. in diameter in the contracted state. The body divided into three zones, an

inferior root-tuft zone, a broad median or equatorial poral zone, and a superior oscular

zone. Surface, where the pile has been denuded, showing obscurely-marked longitu-

dinal anastomosing ridges, much more evident in the poral region. Pores in sieve-like

2 a 2
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groups in grooves betwecu the ridges. Flagellated chambers eurypylous. Cortical

skeleton formed of palisade-like rows of oxeas and fan-like bundles of tricliodal

protriaenes, occurring only in the root-tuft zone and poral zone.

Spicules. Megascleres. 1. Somal Oxeas (Vlll. 10)* from 5 to 13 mm. in

length and • OG to • 08 mm. in thickness, straight, fusiform, tapering gradually to

very sharp ends.

2. Choanosomal oxeas lying scattered between the radial filires, 1-3 mm. long and

• 04 to • 06 mm. thick.

3. Cortical oxeas (VIII. 13) almost straight or slightly curved, 1 12 x 0"04 mm.

4. Anatriaenes of two kinds, each varying in length and tapering to a filiform

extremity. 4a. (VIII. 5, 5a, G) with pointed conical cladome, with slender sharp-

pointed cladi each 225 ju, long, chorda 187 /x long; rhabdome about 12 mm. long, and

averaging al)0ut 20 ju. broad, thick below cladal origin, then with a slender neck followed

by long thicker portion tapering finally to filiform extremity.

Anatriaenes, 4b (VIII. 7, 7a) common in root-tuft, with thick rounded conical

cladome, with short thick cladi 118 /x long, chorda 118 /jl long; rhabdome of nearly

uniform diameter till it tapers off to filiform extremity, length varying from 10 to

40 mm.

5. Protriaenes. Cladome commonly with one cladus 0*135 mm., longer than the

other two, though there may be two equal long ones, or they may all be equal

;

rhabdome fusiform, tapering to a filiform extremity, on an average about 9 x 0'054

mm. in length and thickness.

6. Trichodal protriaenes 218 /x long, with one cladus 28 //, in length, longer than

the other two ; cladal end of rhabdome slightly swollen.

Microscleres. Sigmata 12 "3 /li-13/x long, 7"04 /x broad (when seen in C-like

aspect), and 1-5 jj. thick, surface micro-punctate.'

There are five specimens of this sponge, four large and one very small. The

largest (VIII. *1) is a fine example with a root-tuft; this appendage not being present

in the other large specimens owing to having been torn away when the sponges were

uprooted from the sea-bottom.

The body of the largest specimen is 10*5 cm. long and 11-5 cm. in broadest

diameter, and of the smallest 10x8 mm. in length and breadth. The mass of root-

tuft in the type specimen is about 4 cm. in thickness.

The surface pile of spicules varies considerably in its degree of development ; in

two examples the surface is almost bare ; in two others the pile is soft, and about 3 to

4 nnn. in height, with oscular fringes about 4'5 mm. in height. The pile is formed

mainly of the projecting triaenes of the radiating fibres of the skeleton, each fibre

spreading out fan-like in an oblique or vertical plane. In the specimens bare of the

pile, the boundary between the poral and oscular zones (VIII. 2) is a fairly well marked

circular line of demarcation situated at the junction of the upper fourth and lower

* Roman numerals followed by Arabic refer respectively to the Plate and figures; thus (VIII. 10) means

Plate VIII., fig. 10.
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tliice-fourtli.s of the body. The surlace of the oseiihu- ;coue is smooth and irlistenino-

.and with faintly marked longitudinal ridges ; whereas that of the poral zone has more

prominent ridges, and a punctate appearance due to the pores in the grooves between the

ridges ;
this appearance is l)rought into relief by drying the sponge, for then the poral

.sieves contract and the points of the palisades of cortical oxeas prick up the dermal

membrane ; these palisades ai'e not present in the oscular area, which, in tact, is devoid

of a cortical skeleton of spicules, though it possesses a fibrous cortex.

The OSCUles are small circular orifices about 0"75 mm. in diameter, five or six in

iiuniber, arranged in an irregular circle on the broad upper end of the sponge. In the

complete state they each have an (^uter fringe of protriaenes about 4 • 5 mm. liigh, and

an inner fringe of trichodal protriaenes, a little below which is a sphincter.

The dermal pores occur as sieve-like groups in the more or less longitudinal

grooves (VI 11. i!, :i) l)etween the palisades of corneal oxeas, the meshes of the sieves

being supported by fan-like tufts of trichodal protriaenes.

The EctOSOme. The sponge cuts easily, and a vertical section shows the skeletal

fibres radiating from a central nucleus. No well-defined boundary is visible to the

naked eye between ectosome and choanosome. In the poral zone (VIII. 3 and IX. 15)

the pores lead into sub-dermal spaces bounded by vertical rows of cortical oxeas ; the

rows of cortical oxeas are likewise present at the base of the sponge in the root-tuft

zone. In the oscular zone (IX. 16) there is an ill-defined layer, about 1*5 mm. thick,

composed of loose bundles of fibrous tissue crossing in various directions with rounded

collencytes scattered about ; also there may be a few scattered oxeas.

The Canal System. The sulidermal spaces beneath the sieve-groups of pores

open into canals descending into the choanosome. The pyriform flagellated chambers,

47 X 42 /x. (VIII. 4), are eurypylous ; the figure shows several chambers opening

direct into a terminal exhalant canal.

The chamber system of Cramella simillima Bk. and of other species of Craniella,

described by Sollas in his ' Challenger ' Report, is aphodal (21. p. 30, PI. II., fig. 19).

The Skeleton. A tangential surface section in the poral region shows best the

cortical oxeas, which are mostly arranged in double rows, each row bending outwards

slightly towards a row of another doul)le series, so as to form an incomplete arch over

a sub-dermal space or channel.

A small " silica pearl " was found in one section.

Numerous large ova occur, with oval body and thick pseudopodia-like extensions,

the liody being 130 X "GS/i, and the total diameter over 300 yu. In some instances,

the ova are more rounded and compact, with the cytoplasm more drawn together.

I had described the specimens as representatives of a new species, Ijut I now find

that they l)elong to Craniella mgitla (Lendenfeld).

Dr. V. Lendenfeld very kindly sent me the revised proofs of his Report

" Tetraxonia der deutschen Siidpolar-Expedition, 1901-1903," thus enabling me to

make the necessary alterations beff)re it was too late.
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The ' Gauss ' Expedition obtained six specimens, wliieh are all young and small,

beins from 2-10 mm. in diameter.

The difference in the size of the megasclercs of the ' Discovery ' and ' Gauss

'

specimens may be attributed to differences in the age and size of the specimens
;

but the difference in the size of the sigmata of the two sets of specimens is more

notable—those of the ' Gauss ' being 14-20m, and of the ' Discovery ' being only 12 • 3/x

to 13)u. in length as viewed in the C aspect. In my opinion difference in size of

sigmata has not the importance that is sometimes attached to it.

All the specimens were dredged in the neighbourhood of Winter Quarters in depths

of 10-130 fms. Also 'Gauss' Expedition, near its Winter Quarters, 350-385 m.

Graniella sagitta var. pachyrrhabdus.

(1*1. VIIL, figs. 14, 15 ; PI. IX., figs. 17, 18, 19.)

11)07. Tethija sagitia Lendenfdd (Ua. p. 30(i).

This variety is represented by several oblong pieces about G cm. in length, deeply

blackened by osmic acid, and forming part of a large sponge, which had been cut up

for preservation in that reagent.

The fragments are sufficient to show that the surface of the sponge, was covered

with a spicular pile about 4 mm. in height.

Mr. Hodgson informs me that ,tlie bulk of the specimen was lost. He was under

the impression that this sponge, which was obtained from the same locality as the

var. microsigma, and which resembled the latter iu general appearance, was identical

with it iu all its characters. An examination of a section, however, shows that the

radiating fibres of the skeleton contain numerous large thick strongyles and styles,

about 7 X 0"116 mm. in dimensions (VIII. figs. 14, 15); the sigmata are 18-20 /a

long, and slightly thicker and rougher than in the var. microsic)ma.

Plate IX. figs. 18, 19 show collar cells, stained in gentian violet. The cells are

here seen to be separate, and the collars apparently not coalescent ; but the tissues are

not very well preserved ; and, though much care was taken in the drawing, a renewed

inspection of the preparation from which the illustrations were drawn has shown that

the figures of the collars are not satisfactory. The fiagellated chambers usually contain

only a few collar cells in the normal position (IX. 17), the rest forming detached

masses in the centre of the chambers. The fiawellum originates from the end of the

large oval nucleus, which is situated a little below the surface of the body of the cell.

Locality. Winter Quarters, Hut Point, 25 fms.

Craniella leptoderma.

(Plate XI., figs. 4-14.)

1888. Telilla leptoderma Sollas (21. p. 3).

Sponge, club-shaped or pyriforni ; with verruculate surface ; with one large oscule

near the summit ; with root-tuft. Surface pile of spicules absent in the adult state,

and only slightly developed in early stages, large protriaenes being very raie or absent.
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Spicules. Megascleres. 1. Laige oxeas, 9 • 7 x 0* 081 mm.
1*. Smaller oxeas, scattered in the choanosome, 540 to 1350 fi in length.

3. Cortical oxeas (XI. 8), 770 x 30 /x, straight, fusiform.

4. Anatriaenes of three kinds: a. (XL 9) Cladi 170 /x long x 20 /x thick at

base, slender, sharp-pointed, chorda 110/x; rhabdome, about 12 mm. long, thick at

junction with cladome, then tapering, again thickening, and finally terminating in a

filiform extremity.

h. (XL 11) Cladome with thick conical cladi, 140 X 35 /u,, chorda 60 /u, ; rhaljdome

with a thick neck, and then nearly uniform till it tapers to a filiform extremity.

c. (XL 10) Cladome with very long, straight, .slender cladi, 150 x 10 /x, nearly

parallel with, or making an angle of, about 10° with the rhabdome, chorda only 31 /x
;

rhabdome slender (of uncertain length).

5. Protriaenes. Rare, usually with three slender equal cladi, 90 /a long ; rhaltdonK'

of nearly uniform diameter ; but slightly diminishing near the clad(jme.

G. Trichodal protriaenes, usually (especially in the case of those forming the inner

oscular fringe) with one ray greatly prolonged to 140 /x or more, the other two having

almost disappeared ; rhabdome slightly thickened at cladal origin.

7. Sigmata, 14*25 to 15 /x long, 0"75/x thick, and 12"3/x broad in the c aspect,

with slightly and finely granulated surface.

There are three specimens of this sponge, the largest (XL 4) being 12 cm.

in total length and 5'2 cm. in breadth, with a root-tuft 3' 5 cm. in length;

the second specimen (XL 5) is oval, 2"9 cm. long and 1'7 cm. broad, and the smallest

is 13 X 12 mm.

The colour of the first two is dirty gray, and that of the last pale buff.

The scale-like, occasionally over-lapping, verrucae, attain a height of 2 mm., and

a breadth at the base of 4 mm.

The oscule is oval-shaped, edged with a l^arely visible fringe of trichodal

protriaenes ; it measures, in the large specimen, 7*5x5 mm.

The skeleton. The radiating fibres only very rarely project beyond the surface
;

near the oscule are a few tufts of oxeas. Over the rest of the surface of the sponge,

the dermal membrane covers over the summits of the verrucae, the distal points of

oxeas and the cladomes of anatriaenes showing through ; medium-sized in large

protriaenes, so abundant in Craidella sagifAa, are almost absent from the two large

specimens of the present species, though in the smallest specimen there is one to each

conule. Tufts of trichodal protriaenes are present in abundance.

The ectOSOme. On section, the ectosome is scarcely differentiated from the

choanosome, excepting that sub-dermal spaces are visible just beneath the dermal

membrane.

The cortical oxeas are more densely packed than in the preceding species.

A tangential section shows the pores in longitudinal areas between the densely

serried rows of cortical oxeas, and fan-like tufts of trichodal protriaenes supporting the
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sieve-like pore-areas ; the pore-areas are distributed over the surface up to the

neighbourhood of the oscule.

Canal System. The pores lead into sub-dermal channels whence canals descend

into the choanosome. The flagellated chambers are eurypylous.

Small ova, 60 x 30 fi, with pseadopodic-like processes, occur in the largest

specimen.

A young specimen is pear-shaped with a granular surface, and without a

root-tuft. Each '" granule " is a sharp-pointed conule, with a protriaene projecting

from it.

The young specimen of Craniella saffitfa has a very ditierent appearance, being

quite flufty on the surface owing to the numerous tufts of protriaenes.

Specimens were obtained from : (1) West of Balleney Island in 254 fms.. Type

specimen (XL 4) ; (2) W.Q., Flagon Point, 10-20 fms.
; (3) W.Q., Hut Point, 25 fms.

The ' Challenger ' dredged specimens off" Rio de la Plata, GOO fms.

CiNACHYRA BARBATA.

(Plate IX., tigs. 1-14.)

1888. Gmuchijra Imrhatn Sollas (21. p. 23. Pis. III., XXXIX.).
1906. Cinachijra harhala Kirkpatrick (10. p. GG2. PI. XIV.).

Twenty-seven specimens of this sponge, varying in diameter from a few

millimetres up to 14 centimetres, were obtained. In addition to those, the collection

includes a massive root-tuft no less than 32 cm. across and 12 cm. in thickness,

belonging to what must have been a very large specimen, for the concavity into which

the latter fitted occupies nearly the whole area of the upper surface of the root-tuft.

The largest specimen obtained by the 'Challenger'—from Kerguelen—was 10 cm. in

its longest diameter.

As in the case of the ' Challenger ' specimens there is a considerable variation in

the shape, which is usually spheroidal ; some specimens are spherical, the nucleus of

the radiating bundles of the skeleton being exactly central, others again resemble an

inverted cone, and very young specimens are oval.

An interesting feature shown in adult specimens is the division of the sponge into

three zones, viz., (1) a basal root-tuft zone; (2) an equatorial zone of porocalyces

;

and (3) a polar zone of oscules.

These zones are clearly perceptible in the fine series of well-preserved Antarctic

specimens, but are not so well marked in those obtained by the ' Challenger.' The

surface pile of spicules in the porocalycal zone is longer and looser than in the oscular

zone, and directed obliquely downwards ; but the pile in the oscular area is shorter,

and more vertical and stubble-like.

The root-tuft. A remarkable feature about tlic root-tuft is its great size in

some specimens, in whicli it may be much more bulky than the sponge body

;
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generally, however, it is of smaller size than the body, especially in large and
old specimens.

The porocalyces. In adult specimens the porocalyces form a broad belt round

the sides of the body. A few, in large specimens, were nearly 2 '5 cm. (one inch) in

depth. As I have already stated (10. p. 662) the porocalyces are, in all species of

Cinachjra, inhalant areas perforated by true dermal pores, and are never exhalant or

oscular.

The OSCules. In Cinachyra harbata these structures are arranged in an obscurely

spiral manner on the upper or " polar " surface of the sponge in adult .specimens. In

almost every instance, the oscules are tightly contracted, the spicular fringe being

closed over them in form of a conical stack. It is this strong contractibility that has

led to their being overlooked in most of the species of this genus, the porocalyces

having been regarded as partly inhalant and partly exhalant.

The oscules are very rarely found open. Where this happens, the oscular orifice

is at the summit of a .slight crater-like elevation. Within the circle of long protriaenes

forming the oscular fringe is a circle of fine protriaenes on the edge itself and also

on the gentle slope leading inwards. At a .short distance from the edge, the slope

leads to a vertical barrel-shaped tube ending in a well-marked sphinctrate ring, which

is about on a level with the innermost plane of the cortex ; the oscular tube slightly

expands below the sphincter into a sub-cortical cavity in the lateral walls of which are

the orifices of exhalant canals proceeding from just beneath the cortex. At its lower

end the sub-cortical space is continued on into a large main vertical canal, which passes

up radially from the central region, receiving in its turn many affluents. The wall of

the oscular tul)e is mainly composed of a thick sheath of concentrically arranged

myocytes.

The vertical section of the oscular tube, when contracted, shows the almost closed

lumen of the tube surrounded by a dark zone of sigmata, and with spiral bands of

myocytes passing upwards around the lumen.

Two of the eight known Cinachyra species, viz., C. voeltzkowi Lendenfeld (11. p.

101) and C. vialaccensis I. J. B. Sollas (19. p. 219), are described as having .scattered

pores in addition to the pores of the porocalyces. Some of these " pores " will certainly

be found to be oscules situated, in young specimens, more or less antipodally to the

porocalyces, others possilily belonging to developing porocalyces ; for as W. J. Sollas

observes (21. p. 29), " in their inception, the porocalyces are simply poriferous areas of

the cortex."

Young specimens. Very young .specimens (IX. 3) are oval, broader at the

superior end, and without a root-tuft, though the surface spicules are longer at the

narrow end of the sponge. At this stage the sponge lies with its long axis oblique or

horizontal. Tlie smallest specimen in this collection is ,3x4 mm. in diameter. It

has one porocalyx situated in the centre of one side, and one oscule a little to one side

of the centre of the summit of the broad end. This nearly bilateral symmetry calls lo

VOL. IV. 2 13
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mind the species of Fam/ophiltna Schmidt, viz. F. mhmersa 0. Sch. (17. p- 73), and

F. gilchristl Kirkp. (10. p. 607), in which the ovoidid body of the sponge has one

hirge porocalyx and one large oscule situated on the upper aspect. As the sponge

grows, the porocalyces increase in number and extend on each side of the original one

till they form a complete equatorial belt ; in the meantime, the main axis of the sponge

gradually rotates from horizontal to vertical, so that the crown of oscules comes in

many specimens to lie in a horizontal plane at right angles to the vertical axis.

The cortex. In young specimens the cortical oxeas are arranged tangentially

in a single layer. In the largest examples, the cortex reaches a thickness of 3 '25 mm.,

the densely packed oxeas being arranged vertically and obliquely to the surface.

The skeleton. The only additional observations to be made here are on certain

bodies which SoUas (21. p. 24) refers to as " Globules ; accessory or accidental forms,

0'0535 mm. in diameter." These bodies, which Schulze terms "silica pearls," are now

known to be not uncommon in sponges (Schulze, 18. p. 6, and Weltner, 33. p. 190).

Spheres may be normal spicules of the sponge, as in Caminus sphaeroconia Sollas. In

many instances, however, spheres or gkbules result from malformation or incomplete

development, as in cases where a tylote spicule is reduced to a knob, or a sphere may

result from the reduction of an oxea, as in Fpallax calloci/atJms Sollas. In some of

the specimens of C. barbata there are a considerable number of pearls and some of them

are double (IX. G, 7). One example 114 x 94 /x is oval, with two nuclei and with

concentric layers of deposition round each, up to the point where the spheres come in

contact ; later there is a single oval layer common to the two centres, but an annular

depression or kink is always visible in the plane midway between the nuclei of the two

original spheres. Sollas (21. p. 214, PI. XXVIL, figs. 8-9) figures composite spheres

occurring in Camiims sphaeroconia, but here the composite sphere does not possess

separate central points round which are deposited concentric laminae, but (apparently)

one centre and an axial line or rod round the end of which the layers are deposited.

Whether these spheres or silica pearls are always spicules or the result of incom-

plete development of spicules, or whether they are sometimes due to deposition of

layers of silex round some foreign organic or inorganic body, has not been determined.

The nucleus is generally a refringent point, but is sometimes irregularly shaped and

of a faint yellow colour ; attempts to investigate it under high powers generally result

in the pearl l)eing crushed.

Several of the smallest pearls, only G or 7 /x in diameter, are associated with fan-

shaped crystalline bodies (IX. 8-12) ; these latter proved to l)e simply crystals

deposited from the sea-water. Sometimes the pearl is in the centime of a spheroidal

mass of crystals. Under polarised light, the crystals arc doubly refracting and arc

brilliantly defined on the dark field, while the pearls are isotropic, though usually very

faintly visible ; accordingly a spherical mass of crystals surrounding a pearl has a dark

central space.

In a vertical section of the sponge stained in borax-carmine the spheroidal
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conglomerations of crystals, 30-45
fj.

in diameter, are clearly defined owing to their being

much more deeply stained than the surrounding tissues. The appearance of capsules

in PI. IX. figs. 13, 14, is due to an optical effect. The deep staining and the well-

defined spheroidal shape might cause these bodies to be mistaken for organic structures
;

they are barely visible when unstained, and it is not easy to separate them from the

dehydrated tissues in which they lie, in order to test the action of reagents ; when

separated they are found to be soluble in water.

Localities. The specimens come from six different localities in the ueighljour-

hood of Winter Quarters, from depths ranging from 10 to 25 fms. Also Kerguelen

Island, 25-60 fathoms, ' Voy. Challenger.'

CiNACHYRA VERTEX.

.(Plate X., figs. 1-14.)

1907. Ginachym vertex Lendenfeld (11a. p. .310).

Sponge, generally oval, ovoidal, or conical, with long diameter horizontal. Surface

with conules, usually oblique and more or less appressed to the surface, arranged in

spiral rows, and terminating in tufts of spicules, the couules and tufts wrapping round

the body. With well-developed root-tuft.

Porocalyces, varying greatly in size and appearance, being hemispherical pits with

circular orifice, or obliquely directed pockets with slit-like opening ; surface hispidated

with trichodal protriaenes.

With several oscules situated in a more or less circumscribed area on the side

opposite the area of greatest development of porocalyces, or at or near the summit of

conico-ovatc specimens. The oscules were open only in one instance ; they were

3 '25 X 2 mm. in diameter, with a marginal fringe, and a platform-like spicule below

the rim.

Ectosome, an outer layer of collenclymse, and an inner of fibrous tissue, with

cortical spicules.

Flagellated chambers eurypylous.

Spicules. Megascleres. (1) Somal oxeas, 5"5 x '057 mm., fusiform, tapering

gradually to sharp points.

(2) Choanosomal oxeas 520 x 18 /x, slightly curved.

(3) Anatriaenes ; cladome, more or less hemispherical, often with apical umbo, cladi

at first at right angles, then making a sharp bend ; length 210 /x, thickness at base 70 /x,

chorda 300 /j, sagetta 200 /x: rhabdome 6'5/x broad at junction with cladome, then

narrowing slightly, again thickening slightly, and terminating gradually in a fine

sharp point.

(4) Protriaenes, cladome usually with one long cladus 170 /x twice the length of

the other two; rhabdome 7' 5 x •019 mm. nearly uniform in thickness in distal

half, tapering at proximal end to fine sharp termination.

2 B 2
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(5) Triehudal protnaenes with ihabdomc 550 /x in length, and with longest

cladus 50 /x.

Microscleres. (6) Sigmata, 18";3G/i in length, 1 • 8 /x in thickness, and 10'5/xiu

breadth in the C-aspect ; surface finely granular.

There are twenty-five specimens of this sponge, the largest being 10*5 X 8 cm.

and the smallest 8 x fi mm. The salient external features of the larger specimens

are the spiral series of conules and tufts wrapping round the sponge, and the porocalyces

obliquely displaced by the spiral growth of the sponge. The root-tuft is often much

more bulky than the sponge body. The conules which form a fleshy basal sheath to

tlie spicular tufts attain a height of 5 mm., and the tufts of an additional 10 mm.

The porocalyces have an average diameter of about 4 nun., the oscules being al)out

•5mm. in the contracted state; the latter have a fiiio marginal fringe of small

protriaenes.

On section, the Hcsh is reddish in colour ; the cortex indiscernible and can be

peeled off in the form of a thin skin, its thickness l)eing about 30 mm. ; the outer

third is formed of large rounded collencytes, 18^ in diameter, full of granules,

which stain deeply. Covering the outer surface of the sponge is a well-defined

layer of sigmaspires ; a layer of the same spicules also lines the surface of

the canals.

Canal System. Currents pass through the pores in the porocalyces to large

sub-dermal spaces leading to one large inhalant canal.

The flagellated chambers are eurypylous. PI. X. fig. 5 shows numerous apopyles

opening into a commencing exhalant canal.

The collar-cells (X. 6) here have their collars concrescent.

Numerous ova are present in some of the specimens, and in various stages—but

not in the same specimen—some having pseudopodia-like processes, others being

spheroidal and devoid of processes. In one unstained section in balsam the large

spherical ova are 330 /x in diameter, with nucleus 50 /x, and nucleolus 9 • 75 /x in diameter
;

here the ova can be seen with the naked eye as deep yellow spots, and with a hand

lens the clear nucleus can be distinctly made out.

Young specimens. In early stages there is no root-tuft, but in a series of small

specimens, the conule tufts can be seen to lengthen at the narrow end of the specimen

till they form a root-tuft. At first there is only one porocalyx situated on one side,

and a single oscule, surrounded by a fringe of protriaenes, a little below and behind

the broad end of the egg-shaped specimen. One small specimen (No. 264, 13, ii. 04)

differs from the others in having long tufts each with a long fleshy base, the tufts

all pointing downwards from the flat upper end ; a few small contracted porocalyces

are concealed in the axils of the fleshy conules.

Localities. Winter Quarters. Twenty-five .specimens were obtained from ten

localities, and from depths varying from 10-30 fathoms.
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CiNACHYRA VERTEX var. moiiticularis.

(Plate X., figs. 15, 16. Plate XL, figs. 1-3.)

1907. Ginachyra vertex Lendenfeld (11a. p. 310).

Two small specimens of this species, obtained from deep water (130 fms.),

show a remarkable variation in the porocalyces and oscules. The porocalyces instead

of being situated below the general surface are elevated above it in the form of

rounded warts or monticules about 1 mm. in height ; the oscules likewise form

small cylindrical chimneys about 2 mm. in height.

The larger of the two specimens is 3" 5 x 2*5 cm. in its diameters, not including

the root-tuft, which is about 2 cm. in thickness. A large part of the surface is covered

with tlie little porocalycal monticules, and at one end are several oscular chimneys.

Situated at a varying height on each monticule is a semilunar slit which opens into

a ca3cal fold or pocket that has been formed by the upward growth and protrusion

of the monticule ; when the lip is near the summit of the monticule, it surrounds the

latter like a kind of prsepuce. The pore-perforated floor of the porocalyx itself is,

in every instance, closely folded with longitudinal pleats which, however, can be unfolded.

The summit of the monticule is formed by the tops of these folds, and liundles of tlie

hispidating trichodal protriaenes can occasionally be seen projecting from the summit.

The long slender l)undles of protriaenes divide into two layers at the inferior proximal

edge of the semilunar fold, one set being in the fold itself and extending to the edge

of the same and sometimes a little beyond, the other set passing up in to the floor and

walls of the porocalyx itself. The edge of the semilunar lip is provided with a Imnd

of myocytes. This curious variation appears to have taken place as an adaptation

necessitated by the spiral mode of growth of the sponge ; if such growth became

excessive the porocalyces would be in danger of becoming closed altogether from one

lip of the orifice overlaying the other.

Locality. Winter Quarters. No. 10 Hole, 130 fms.

II.—Grade MONAXONELLIDA, Dendy.

There are, in all, forty-three species belonging to this group. Of these, eight

belong to the Astromonaxinellida, and thirty-five to the Sigmatomonaxinellida.

Twenty-two species are new, and there are, in addition, seven new varieties of species

already described. There are four new genera, of which one l)elongs to the Axinellidae,

two to the Mycnlinae, and a fourth, Pyloderma (Eeuierinae), has been established to

receive Halichondria latrunculioides Ridley and Dendy.

New and Interesting forms of spicules.—The new Mycaline genus Cercidochda is

characterised by the possession of remarkable modified isochelae, which I have termed

canonchelae {i.e., shuttle-shaped chelae). In them the single central teeth from each

end have fused, so that a complete shuttle-shaped spicule results, recalling the melon-
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like spicules of Melonnnchora , in wlijch. however, tliree opposite pairs of teeth have

become united.

Hoplakithara dendyi is remarkable for its exotyles with very large spined heads
;

this species also has fimbriated placocheles.

The spathulate Inpocilla occurring in two new species of lophon are worthy of

mention. A bipocillum of this kind occurs, also, outside the genus loplion, viz., in a

new species of Myxilla.

Gi'ograplncal distribution.—As might have been anticipated, a large proportion of

the known forms have already been recorded from the Southern Hemisphere.

Of the twenty known species, fourteen have been recorded from the South Atlantic

or Indian Ocean, or from the southern portion of the east and west coasts of South

America. Only two species have been previously recorded from the Antarctic region,

viz., lophon radiatus Topsent and Geliius riidift Topsent, both olitainod by the

' Belgica ' expedition from the opposite quadrant of the Antarctic circle.

Of four species which have been recorded from the Arctic region, one, viz.,

Sphaerotylus capitatus (Vosmaer), has never been obtained from any intermediate station.

Artemisina apollinis (R. &D.), which was obtained by the ' Challenger' from Kerguelen

Island, has been recorded liy Luudbeck from off Greenland. Stylocordyla horealis

(Loven), recorded from the North Sea, and occurring also in the Antarctic, has l)een

obtained from several intermediate localities. Of consideraljle interest is the occurrence

of Esperiopsis villosa Carter, a form frequently recorded from high northern latitudes,

but only from one intermediate station, viz., in deep water off the Azores.

Classification.—The classification of the main groups adopted here is that of Dendy

(6. p. 60, 134). Dendy divides the Order Tetraxouida into two grades, Tetractinellida

and Monaxonellida, and the latter grade into two sub-orders, Astromouaxonellida and

Sigmatomonaxonellida. The use of the last two names implies the theory of the

relationship of these sub-orders with the astrophorus and sigmatophorous Tetracti-

nellida respectively.

The divisions Clavulida and Aciculida (Topsent) of^ the Astromonaxonellida

(Hadromerina pars Topsent) are adopted ; so likewise is Lundl)eck's division of the

Desmacidonidae (Poeciloscleridae Topsent) into two sub-families, Mycalinne and

Ectyoninae, and of the 3fycalinae into two groups, Mycalme and Myxilleae.

A preliminary report giving descriptions of new genera and species has been

published in the Ann. Mag. Nat. Hist. (7), vol. xx., pp. 271 et seq., Sept. 1907.

Below is a list of species of Monaxonellida :

—

(iRADE MONAXONELLIDA Dendy.

I. Sub-order Asteomonaxonelliua Dendy.

I. Tribe Clavulida Vosmaer.

i. Family Spirastrellidae Ridley and Dendy.

Latrunmlia apiralis Ridley and Dendy var. hiformis var. n.

Latrimculia apkalis Ridley and Dendy var. basalis var. n.
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ii. Family Polymastidae Vosmaer.

PohjmaMia iiwaginata Kirkp.

Sphaerolijhm antarrticiis Kirkp.

Spliacrotiilux rapitutiis (Vosmaer).

iii. Family Suheritidm Sclimidt.

Si(beritt's mkrostomus Ridley and Deiidy var. sMlatas var. n.

Suherites caminatus Ridley and Dendy var. impiUatus var. a.

Fseudosuberites hyalinus (Ridley and Dendy).

II. Tribe Aciculiua.

i. Family 'Styloconlijlidui'.

Stylocordyht horealis (Loven) var. ariuifa var. n.

II. Sub-order Sigmatomonaxonellida Dendy.

ii. Family Axineltidae Ridley and Dendy.

Axinella supratumescms Topsent.

Siymaxinyssa phalcellioides Kirkp.

iii. Family Desmacidonidae Ridley and Dendy.

I. Sub-family Ectyuiiinue Ridley and Dendy.

Hymedesmia areolata Thiele.

Hymedesmia exigua Kirkp.

Hymerrhaphia riifa Kirkp.

Ophlitaspongia nidiflcatu Kirkp.

Lissomyxilla hanitscld Kirkp.

II. Sub-family llycalinan Thiele.

I. Group .Uy.filleae Luudbeck.

lophon radiatus Topsent.

lophon upatidatus Kirkp.

lophon Jiahello-diyitaiiis Kirkp.

Lissodendoryx spongiosa (Ridley and Dendy).

MyxiUa docppta, Kirkp.

Tnlmiui variolosa Kirkp.

I'edania coulmani Kirkp.

II. (iroup Mycalcae Lundbeck.

Artemidna apollinis (Ridley and Deudy).

Esperinpsis villosa (Carter).

Mycale magdlanka (Ridley).

Mycah aco.rata Kirkp.

Mycah sp.

Desmacidon Icergucleiicnsis Ridley and Dendy var. nntarcUra var. n.

Desniacidon hergueleneiisis var. cactoides var. u.

Desmacidon spinigera Kirkp.

Desmaciilon macnndrina Kirkp.

Joycuxia belli Kirkp.

Cercidochela lanlcesteri Kirkp.

Hoplakithara dendyi Kirkp.

III. Family Haploscleridae Topsent.

I. Sub-family Gelliinae Ridley and Dendy.

Oellius rudis Topsent.

GeUim/imbriaii/.i Kirkp.
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GeUim pllosxs Kirkp.

Gellius cururbitiformis Kirkp.

Gellhcs gJacialis var. nivca Ridley and Dendy.

Oceanapia tantuJa Kirkp.

II. Sub-family Renierinae Ridley and Dendy.

Pi/loderma Infrnnnilinidcs (Ridley and Dendy).

Pctrosiafi^lidata Kirkp.

Reniera scotti Kirkp.

Reniera dancoi Topsent.

Sub-Order Astromonaxonellida, Dendy.

Tribe Clavulida, Topscut.

Family Spirastrellidae, Ridley and Dendy.

Latrunculia apic'ALIS v<u: biformis.

(Plate XV., figs. 1-7.)

Latrunmlia aplcalis Ridley and Dendy (15. p. 231).

There are three specimens of the new variety. The one selected as the type is

massive and conical, 9 cm. high and 7 "5 cm. broad at the base. The surface is covered

with the little disk-like poral papillae, but in place of many conical oscules, such as are

found in the typical form described by Ridley and Dendy, there is one large oscule

(16 mm. in diameter and much contracted) at the summit of the specimen. The chief

variation from the type is in the character of the discasters, of which there are two

kinds, one with an apical spike resembling that found in the typical form, but stouter

and shorter, and the other kind without the apical spike. Mr. Highley's figures show

the characters of these two forms ; the first kind is 362 fx long and 200 )u. in greatest

breadth ; the second kind is 190 x 150 /x. All the specimens have what appear to be

reduced discasters, i.e., spined styles in which the toothed disks of the discaster have

become reduced to spines. The smooth styles are nearly straight, 325 x 12*5 /x, and

with toniote pointed ends.

Two of the specimens arc chocolate brown in colour, l)ut a third is paler and has

more of the reduced discasters. One specimen is labelled " The green Sponge." The

alcohol in which they have been preserved is dichroic, being amber-coloured by

transmitted, and olive green by reflected, light.

The specimens were all dredged near Winter Quarters in 10-15 fms.

Latrunculia apicalis, v(ir. basalis.

Lalruiifulia apicalis Ridley and Dendy (15. p. 2;i4:.).

There is one small, thin cake-shaped specimen 30 x 20 mm. in area and G mm.

thick, of a light-brown mud colour.

There are several of the discoidal raised pore-areas, and one conical o.scular })apilla.

The flagellated chambers are ai)li(i(lal, 49 x 19 yu, the apliddus lieing 32";") /u, long. The
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(iiscasters vary somewhat, the apparently typical ibrm being 64 /u, long and 39 ju,

broad, with a small spike at the base, and a still smaller one at the apex ; sometimes
neither the basal nor apical spines are present, and the spicule resembles more nearly

the discaster of Latrumulia hrevis Ridley and Dendy. There are two small l^asal

wliorls of spines ; above them is a plano-convex whorl with denticulate edaes and
deeply cleft along 3-5 radii ; then follow two smaller whorls pointing upwards.

The smooth styles are fusiform, with tornote point, 557 /a long, 6-5 /x in diameter

at the head, and 10 "5 in diameter at the centre.

The specimen was dredged West of Balleney Island in 254 fms.

Family Polymastidae, Vosmaer.

Polymastia invaginata.

(Plate XIL, fig. IB, and Plate XIV., figs. 5-1 5a.)

Polymastia invaginata Kirkpatrick (10a. p. 271).

Sponge hemispherical, free or attached, covered with a thick pile of pointed

spicules. With one large oscular papilla usually completely invaginated, so that the

summit of the oscule is on a level with, or below the general surface. Under surface

with a fieshy basal pad.

Pores in longitudinal meridional groups in the cortex.

Colour^ in spirit pale yellow above, and often gray and semi-transparent on the

under surface in free specimens.

Consistence dense and firm.

Flagellated chambers spherical, 30*5 /x in diameter, diplodal (XIV. 7).

Skeleton. Choanosomal, formed of fibres curving upwards from the base to the

periphery, penetrating the cortex and forming the thick surface pile ; with stellate

clusters of small tyles between the fibres.

'Cortical skeleton formed of a dense layer of vertical tyles of various lengths

embedded in a tough, fibrous layer from "5 to 1"25 mm. thick.

Basal skeleton consisting of spicules transversely arranged, and crossing each other

in an irregular manner.

Spicules. Large, smooth, slightly curved styles, or occasionally strongyles,

2240 X 40/x.

Cortical tyles, with small spheroidal head, short neck, fusiform straight shaft,

varying in length from 140 to 350 /x, and in thickness from 12 to 19 /x. A few very

slender styles scattered in the choanosome, 70 x 6 /x, with head and neck making an

angle with the shaft. Some medium-sized cortical tyles in the oscular papilla with long,

oval heads. Tyles of the stellate clusters, slender, with the head making an angle

with the shaft, 200 x 15 /x.

There are fourteen large specimens and five very small ones of this species. The

largest is 8 cm. in diameter and 4 • 5 cm. high ; and the smallest, which is triangular,

VOL. IV. 2 C
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is 8 mm. high, 8 mm. in length at the base, and 4 mm. in tliickncss. In some the

pile has been rubbed off', exposing the smooth, lieshy cortex. Some of the specimens

are growing on large stones ; others are free, but with numerous embedded pebbles in

the fleshy basal pad.

In many specimens the oscule is invisible, being entirely retracted within a cavity

])Au\\ the summit, and with the opening of that cavity, contracted to a point and

concealed by the surface pile of spicules ; a vertical section reveals the oscular papilla

in its cavity. One specimen has two oscular papillae. The general structure of the

skeleton recalls Trichostemma, which likewise has a basal pad, with fibres j'adiating from

base to periphery, and with a cortex of tyles. T. sar.ni also has the stellate groups of

tyles between the fibres of the choanosomo. The basal pad is composed of stellate-

celled coUenchyraa, the coUencytes with their Ijranched anastomosing processes being

embedded in a clear, gelatinous matrix.

Most of the specimens were dredged in the neighbourhood of Winter Quarters in

depths of 10-30 fms. ; one came from near Mounts Erebus and Terror, 500 fms.

Sphaerotylus, Topsent (26. p. 244).

Polymastidae, massive
;
provided with tylostyles, and with exotyles in the form

of spherotyles or spherostyles.

This genus was established by Topsent to contain Polymastia capitata, Yosmaer

(32. p. 16). I have slightly extended the original definition by the addition of the

word " spherostyles," because one of the two species of Sphacrotylufi in the present

collection has exotyles in the form of spherostyles, i.e., exotyles with the proximal

inner end simply rounded and not enlarged into a knob, a spherostyle being a style

with the distal or outer end enlarged. The difference between a spherostyle and a

spherotyle is hardly of generic importance, consequently Sphaerotylus must include

forms with spherostyles.

Hitherto only three Astromonaxonellid sponges with exotyles have been described,

viz., Tylexocladus jouhlnii Topsent, Proteleia sollasii Ridley and Deudy, and

Sphaerotylus capitatus (Vosmaer). The ' Discovery ' collection contains two species

of Sphaerotylus, a new one S. antarcticus, and one which appears to me to difter in no

important respect from the Arctic species S. capitatus (Vosmaer).

Sphaerotylus antarcticus.

(Plate XII., figs. lA-16 and Plate XIII., figs. 1-7.)

Siihaerotylus antarcticus Kirkpatrick (10a. p. 27i).

Sponge, dome-shaped or spheroidal, attached or free. Surface beset with a

covering of long spherostyles, and witli a dense short pile of cortical microtyles.

With several usually elongated papillaj with or without a large terminal orifice.

Dermal pores distributed over the cortex, each pore opening into a single tubular
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canal iu the cortex ; the mouth or pore of the pore canal guarded by a ring of

radiating cortical tyles (XIII. 3). Flagellated chambers diplodal (XIII. 7).

Skeleton formed mainly of radiating fibres composed of styles, with diverging

l)rushes of spherostyles near the surface. Cortex with a surface layer of densely

packed tufts of small vertical tyles, and a sub-cortical layer of tangential styles

and tyles.

Spicules. Spherostyles (XII. 8-12) 8 mm. in length by 30 fx in diameter iu

the middle, and 14 /x in the region below the distal knob ; distal knob 28 fi in diameter,

hemispherical, with granular surface and with a few square teeth or serrations on

the edge.

Styles straight, fusiform, blunt-pointed, 2-8 mm. in length, il fx in diameter in

the middle, 23 /x in diameter at the rounded end.

Cortical tyles (XII. 15, 15a), curved, 146 /x long, head, 3 '25 /x in diameter; slender

neck, 2 • 75 /x thick with broad oar-blade-like shaft, circular in section, 7 /n thick.

Styles of lower cortical tangential layer (XII. 7), also in ehoanosome, 900 x 20 /x.

Tyles of the same layer, nearly straight, 270 m long ; with head 7 /x in diameter,

and relatively thick neck 6*8 jix in diameter (XII. 1G-16a).

Slender curved tyles, 460 x 10 /x, scattered in ehoanosome (XII. 13).

Young specimens are oval with one long closed papilla ; the bundles of divergent

exotyles are more or less separate and distinct, and the distal knobs retained and not

broken off ; the radial bundles of fibres radiate out from a point below the centre of

the specimen.

There are five large specimens, of which three encrust rocks and two are free, and

six very small ones, all of which are free. One of the large free ones (XII. 5) is a

globular flufly ball 6 cm. in diameter, with a few stumpy, much contracted papillas

;

another free specimen is dome-shaped, with a flat, fleshy base like a thin pad. The

typical shape is that of a dome, with the .skeletal fibres radiating upwards and

outwards from the base to the surface. The spheroidal form results from the growing

round of the edges till they meet ; accordingly a section shows a central core with

cortical microtyles still present, but displaced, and with main fi1)res radiating out all

round the core.

The largest encrusting specimen (XII. 1), which is growing on a boulder of black

volcanic rock, is 10 cm. in diameter and about 3 cm. in height, the papillaj, alwut

twenty in number, rising to an additional height of 3-4 cm. The papillaj are coated

with the thick pile of microtyles, but there are no exotyles. A few of the papillae

have large terminal orifices with apparently cicatrised edges, as if the breach had arisen

from a bursting away of the summit from pressure from within the papilla ; these

papillae, at any rate, are oscular ; but so also, probably, are some of the closed papillae,

which have irregular cribriform patches around the summit or along one side of the

papilla. The same difficulty of deciding on the function of these organs occurs also in

the case of species of Polyvuistia.

2 c 2



18 R. KIRKPATRICK.

The radial bundles of styles proceed from base to periphery, and usually do not

penetrate the surface ; the exotyles form pyramidal tufts which originate just below

the cortex, this arrangement being well seen in young specimens.

Specimens were obtained from Winter Quarters, Flagon Point, 10-20 fms. ; from

No. 12 hole, 25-30 fms. ; and from McMurdo Bay up to 20 fms.

Sphakrotylus capitatus.

(Plate XII., fig. ic, Plate XIII., figs. 8-13, and Plate XIV., figs. 1-4.)

1882. RacUella schoeinis Sollas (20. p. 163), Xoinun nuduin.

1885. Poli/maslia capitata Yoaimier (32. y. Ki)-

1898. Sphaerotylus capitatus Topsent (26. p. i\\).

The .single specimen (XII. Ic) is attached to a block oi volcanic rock on which

specimens of S. antarcticus and Polymastia invaginata are growing. The sponge is in

the form of a flattened dome 1'5 cm. in diameter and 5 mm. in height, wdth a small

papilla 5 mm. in length, rising from near the centre of the upper surface. From one

side of the specimen slender bud-bearing stalks arise to a height of 2-4 mm.
;

sometimes the buds are in linear series (XIV. 2), sometimes zigzag (XIV. 4).

The axes of the stalks are the prolongations of radial fibres, and consist of tyles.

The buds, which vary from "5 mm. to 1'25 mm. in diameter, bristle with the sharp

points of small and medium-sized tyles.

The largest bud (XIV^ 3) has exotyles, and shows all the stages of their develop-

ment. Firstly, there is a thickening of the distal end of an ordinary sharp-pointed

tylostyle, which becomes cylindrical ; then the end becomes roughened, and finally

clavate.

Merejkowsky (14. p. 4, PI. I., figs. 8, 12, and PI. III., figs. 1-3) figures buds

forming on stalks at the summits of the papillae of Polymastia mammillaris [Rinalda

arctica) from the White Sea. The stalks and buds strikingly resemble those of

Sphaerotylus capitatus, excepting that the latter grow direct from the general surface

of the body and not from the summits of the papillae.

Merejkowsky gives an interesting account of the development of these buds, which

drop off" from their stalks, and become flattened and disk-like as they rest on the

bottom. The surface becomes covered with debris which the spines help to retain. He
supposed that the decaying organic debris served as nutriment, which was directly

absorbed by the surface of the young sponge.

The flagellated chambers are diplodal. The colour of the specimen in

spirit is pale yellow. The body presents a surface uniform to the naked eye, but

under a strong lens the summits of the club-shaped exotyles are visible. These

spicules arise in bundles of the Shape of inverted cones, the apices of which are a short

distiince below the cortex.

The cortical skeleton is formed of slender tyles. There is no sub-cortical layer of

tangential spicules.
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The choanosomal skeleton is formed of fibres radiating upwards from the base to

the periphery, and spreading out in the upper third of their course ; they do not pene-

trate the cortex.

Spicules. Choanosomal tyles of the radiating fibres, 1120 x 20//,, straight,

fusiform, attenuating gradually to a sharp point; head long, oval, 20 /x long, 17 ju,

broad.

Tyles scattered between the radial fibres, varying in length from .370 to 600 fi,

slightly curved.

Exotyles in form of spherotyles, 760 /a long and 40 [x in diameter at the broad

distal end, which is elavate, and with a granulated surface ; the heads at the proximal

end (in the interior of the sponge) are 15 /a in diameter.

The cortical tyles (XIII. 11), 218 x 12-5 yn, are slender, tapering, curved, and

with small oval heads and a thin neck ; there is a shorter, straighter variety of cortical

tyle (XIII. 12, 12a) with a relatively thicker neck, and abruptly pointed.

Although there is some uncertainty as to the actual size of the spicules in the

specimen described by Vosmaer, yet the relative proportions and characters of these

spicules are very similar in the Arctic and Antarctic specimens. The Arctic specimen

was globular and 2 cm. in diameter.

Topsent mentions Radiella schoenus Sollas, as a synonym of Vosmaer's species.

Sollas gives the only names without generic or specific definition.

The specimen was obtained from Winter Quarters, oft' Flagon Point, 10-20 fms.

It has also been found at Lat. 72° 14' 8" N., Long. 22° 30' 9" E., 165 fms., Vosmaer,

Willem Barents Expedition.

Family Suberitidae, Schmidt.

SuBERiTES MICROSTOMUS vav. stellatus.

(Plate XV., figs. 8-13.)

Suberites microstomus Ridley aud Dendy (15. p. 199).

There are four small specimens in the form of smooth, pale-coloured, whitish

rounded masses, smooth to the eye but slightly rough to the touch, encrusting the

stems of branching Polyzoa ; the largest is about 4"5 cm. long and 2"5 cm. broad, aud

forms a nodulated mass on the branch of the Polyzoon.

There are two or three minute conical pointed oscular papillae about 1 mm. high.

The pores occur in stellate areas among the cortical tyles which occupy the rest of

the surface. The skeleton is composed of radiating fibres and of a dense cortical layer

of vertical or oblique tyles.

Spicules. Megascleres. Large straight fusiform tyles with an oval head,

gradually attenuating to a sharp point, 1130 x 24 /a. The head (XV. 9a) is usually

sub-tylote or even stylote, and has a sub-terminal oval swelling 13/x in diameter. The

cortical tyles vary considerably, the figures showing three kinds. The largest 500 x 30 /i



20 i;. KlKKl'ATiarK.

(XV. 10) with a snijill spherical head 20 m in diameter, with a slender neck, and a thick

fusiform shaft, blade-like in optical section, and with tornote end ; a few of these

spicules are scattered in the choanusome between the radiating fibres. A second kind

(XV. 12) 220 X 20 /A is straight, with a short, thick neck and cylindrical shaft with blunt

point. A third kind (XV. 11) 220 x 7 /x is slender, slightly curved, and sharp-pointed.

The new variety differs from the typical form in liaving stouter cortical and

choanosomal spicules. This is at once obvious on looking at the vertical sections of the

two forms, the cortical .spicules especially being much thicker and denser in the new

variety. Again, the poral areas on the surface of the type arc small and circular

(XV. 14), whereas those of the new variety are stellate (XV. 13).

The specimens were dredged near Winter Quarters, at No. 10 hole, 130 fms.

The typical form was obtained from between Kerguelen and Heard Island from

150 fms. (Voy. 'Challenger').

SUBERITES CAMINATUS VdV. papillatus.

(Plate XV., fig. 16, and Plate XVI., figs. 11-14.)

Sitberites caminatus Ridley and Dendy (15. p. 198).

There are two specimens, each firmly attached to a piece of rock ; one has two

oscular chimneys, the other only one. The body of the larger specimen is 2 • 5 cm. in

diameter and 1
" 5 cm. in height, the oscules being 7 mm. in height.

The upper half or more of the surface is covered with small flattened papillae, each

about 1 to 1'25 mm. in diameter, and about '7 mm. high. These structures carry the

pores in stellate grooves (XV. Hi). At the base of the sponge is a chitinous lamella

with tangential tyles scattered irregularly and intercrossing. At the base of the larger

specimen the basal lamella is produced into a fringe of little processes formed of

flattened bundles of tyles, the distal ends of which have become rounded. The skeleton

is formed of radiating choanosomal fibres and of a dense cortical layer of dressed

tyles.

Spicules. Straight fusiform tyles (XVI. 14), 1530 x 20^, with small oval head

15 X 10 /i. Cortical tyles mostly of two kinds ; one (XVI. 12) with small

.spherical head, with relatively slender neck and thick cylindrical shaft, blade-like

in optical section, with tornote pointed end ; the other (XVI. 13) shorter and

stouter and with thi(;ker neck. A fourth kind of spicule, rather rare (not figured), is a

sub-tylote, 1,530 x 20 /x long, with a very slender curved distal end projecting beyond

the surface, resembling the distal end of the heteroxea of Stylocordyla.

The chief variation from the type lies in the poral papillse. In the typical form

the pores are in stellate grooves. The papillae of the new variety called to mind the

same stru(;tures in Trichostemma iircguhtris R. & D. On examination, the papilla; in

this species also proved to be poral, with tlie pores in radiating grooves.

Tlie two specimens were dredged from a depth of 254 fms., due west of Balleney
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Island. The typical form came from oti' the Rio de la Plata, 600 fms. ( Voy. ' Challeno'er ').

Topsent records it from near Fayal, 130 metres, and 55 miles N.N.W, of Fayal, 1900

mfetres.

PSKUDOSUBERITES HYALINUS.

(Plate XXVI., figs. 7a-b.)

1887. Hymeniacidon ? /iyaZma Ridley and Dendy (15. p. 1G8).

1898. Pseudosuhi^rites hyaJinus Topsent (27. p. 103).

1900. Pseudusiiberites hyalinus Topsent (28. p. 170).

The single specimen is of a compressed cylindrical shape, 6 cm. long and 8 mm. in

diameter. The colour is white. There does not appear to be any area of attachment,

both ends being complete and rounded. Two thin walled oscules, each about 2 mm. in

diameter occur along one edge of the specimen, the exhalant canals proceeding towards

them being clearly visible. On one side of one of the oscules is a wall of .spicules

formed by a continuation and flattening out of some of the lateral or secondary skeletal

bundles.

A longitudinal section shows clearly a central loose core of longitudinal fibres each

about 100 /i thick, anastomosing .slightly and giving off at right angles bundles of

spicules which support the dermal membrane ; in the thinner parts of the specimen

these bundles are one spicule in length, but at the thickest part they may be two or

three .spicules in length and traversed by longitudinal bundles. The original

specimens obtained from Kerguelen by the ' Challenger' are " massive and amorphous,"

and the skeleton is more of the " halichondrioid type," but here also the longitudinal

bundles and those sujjporting the dermal memlirane can be distinctly made out. In

the Antarctic specimen the cylindrical shape has brought about the more regular

arrangement. The Mediterranean .sponge, identified by Topsent (27. p. 103) as

P. hyalinus, is massive, amorphous, and encloses foreign bodies. The surface is

mammillated and a little hispid, this condition resulting from the prolongation of the

lateral bundles or fibres of the skeleton. The tyles of the Antarctic form are about

1000 X 19 fi, those of the Kerguelen form 1100 x 25 jjl, and those of the Mediterranean

form from 300 x 10 /x to 1200 x 26 /x.

An interesting feature is that all the spicules point in a direction upwards or

upwards and outwards.

Two other species of Pseudosuherites are P. sulphnreus (Bowerbank), from the

seas of N.W. Europe, and P. aiidrewsi, Kirkp. (9. p. 135), from Christmas Island ; this

last species forms a cake-like crust, and its spicules are much smaller than those of

P. hyalinus, being only 350 x 6 /x.

The specimen was dredged from W.Q. No. 10 hole, 130 fms.

The species has been found off S.W. Patagonia, Voy. 'Challenger,' St. 311, 175 fms.,

and off the Mediterranean coast of France in 500 to 600 metres, Topsent.
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Tribe Aciuulida, Topseufc.

Family Stylocokdylid/E, Topsent.

Stylocordyla borealis vnr. acuata.

(Plate XVI., figs. 6-10.)

18G8. Hynlonema loreah IjOvcii (Ofvors. Vetensk Akad. Forluind., Ari;. xxv, No. 2, p. 10.'), jil. ii.).

1873. Styloconhjla horeaUs Wyville Thomson (' The Depths of the Sea,' p. 113, tiij. 13).

The small spccimeu representing this variety has a slender stalk 6 • 2 cm. long with

an oval head 7x5 mm. A second broken stem arises from the common base which

has a few grains of gravel and a fragment of the horny tul)e of a Hydroid attached

to it.

The following spicular elements occur :

—

1. Large oxeas with a central swelling (XVI. 10), in the axis of the stem,

1450 X GO/x.

2. Smaller oxeas without central swelling (XVI. 8), in the radiating fibres of the

head, 900 x 20 /x.

3. Heteroxeas (XVI. 9) 1000 x 10 /x iu the radiating fibres of the head.

4. Microstyles (XVI. 7, 7a) 110 x 4 /x vertically dressed at the surface of the

stem, and not found iu the head. Iu the typical form there are microxeas, which

may be centrotylote. The variety is named " acuata " from the presence of the

microstyles.

Topsent (25. p. 286) considered that Stylocordyla stipitata Carter, differs from

S. borealis in not having microxeas, which the latter possesses ; and he based his

opinion on the absence of these spicules from certain preparations of S. stipitata

lent to liim by Canon Norman ; but I have found the microxeas in abundance in

Carter's type specimen. Accordingly there is probably only one known species of

Stylocordyla, viz., the typical S. borealis, and two varieties, var. globosn R. & D., and

var. acuata nov.

The figures of Loven and Sars do not show any indication of the microxeas being

centro-tylote, but this condition is found in specimens from the Bay of Biscay.

The Antarctic variety has no dermal tangential microscleres in the head, but

microxeas occur in this position in the typical forms from the North Atlantic.

The ' Discovery ' dredged the specimen from off" Erebus and Terror iu 500 fms.

The species has been obtained from the following localities :

—

North Sea (Loven) ; between Scotland and Faroe (Carter, Schulze) ; Grenada

(Schmidt); South of Nova Scotia, 85 fms. (Voy. 'Challenger'); Bay of Bi.scay, 1710

mfetres (Topsent) ; Bahia 7-20 fms. (Voy. ' Challenger ') ; var. globosa—Southern Ocean

145 fms. (Voy. ' Challenger') ; off" Kerguelen 10-100 fms., Voy. ' Challenger.'
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Sub-Order Halichondrina, Vosmaer.

Family Axinellid.e, Ridley and Dendy.

AxiNELLA SUPRATUMESCENS.

(Plate XXII., fig. 8, aud Plate XXVI., figs. Ga-b.)

1907. Axinella supratumescens Topsent (31. p. (i).

The specimen, which is a small conico-cylindrical fragment 3'5 cm. long and 9 mm.

in diameter, is the hroken-off end of a branch. The surface is finely hispid, aud the

broken cud shows the dense but flexible central axis.

The straight or slightly curved styles are mainly of two sizes, the larger (XXVI.

6a) being 594 x 12 '5 ju, and the smaller (XXVI. 6b), which forms the surface tufts,

306 X 6-25/i.

The specimen was dredged near Winter Quarters in 10 fms.

The ' Fran^ais ' Antarctic Expedition obtained numerous specimens from Booth-

Wandel Island and Wiencke Island, from low water up to 30 metres (Topsent, 31. p. 74).

SiGMAXiNYSSA Kirkpatrick.

1907. Sigmaxinyssa K\rk^s.ix\dk. (10a. p. 272).

Cup-shaped Axinellidse with longitudinal skeletal fibres joined l)y transverse ones

on the inner aspect, and with tufts given off at right angles to these on the outer

aspect. Megascleres, oxeas ; microscleres, sigmata and toxa.

SiGMAXiNYSSA PHAKELLIOIDES.

(Plate XVII., fig. 6, and Plate XXIV., figs. 4a-c.)

]907. Sigmaxinyssa phakellioides Kirkpatrick (10a. p. 272).

Sponge sessile, cornucopia- or cup-shaped. Inner surface smooth, outer surface

coarsely pilose. Consistence rather hard, but flexible. Colour in spirit, grayish drab.

Inner surface with numerous small oscules, each about 1 mm. in diameter ;
outer

surface pilose, with dermal membrane perforated by round pores 95 /x in diameter.

Skeleton. On inner surface formed of close set longitudinal lines joined by

cross bars, and giving off tufts of fil)res, which proceed outwards at right angles to the

outer surface, pushing up the dermal membrane, but barely projecting beyond it.

Spicules. Oxeas, 835*5 x 42-25 fi, curved at centre, sharp-pointed. Sigmata,

81-25/x long, 35-75 fi l)road, aud 3-25;u thick, often with an angular bend at centre

of shaft. Toxa, 130 /x long, and 3 • 25 /x thick at centre, with smooth surface.

This species bears in its outward aspect a very close resemblance to cup-shaped

species oiPhakellla; also the skeletal arrangement is like that of Phakellia ; the oxeas,

sigmata and toxa are those of a typical Gellius. The Axinellid genus Sigmaxinella

Dendy, which has microscleres in the form of sigmata, has styles for megascleres.

The only specimen was dredged off Coulman Island iu 100 fms.

VOL. IV. ^ P
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Family Desmacidonid.-e, Ridley and Dendy.

I. Sub-Family Ectyonin-k, Ridley and Dendy.

Hymedesmia arkolata.

(Plate XXII., fig. 3-3c.)

1905. Hymedesmia areolata Tliiele (23. p. 452).

There are two specimens, one a fine large one, the other a small nodule ; hotli have

a broken surface, and on the lahel is the legend " Broken ofi" a stone."

The larger .specimen is an oval mass 12*5 cm. long, G'5 cm. high, and 5 "5 cm.

thick.

The species is easily recognised from the areolated appearance of the surface.

There are numerous oval or circular poral pits, 1-5 mm. across, with over-hanging

edges ; the concave floor is perforated with pores.

The densely packed ectosomal oxeas ai-e arranged radially round the pore pits.

The oscules are small inconspicuous cones contracted to a point.

The flagellated chambers are aphodal, 36 x 23 /a in diameter.

Thiele's specimens were in the form of incrustations on chitinous tubes.

The 'Discovery ' specimens were dredged near Winter Quarters in 12| fms.

The species has also been recorded from Calbuco, Chile, 40 metres (Thiele).

Hymedesmia exigua.

(Plate XXII., fig. 4, and Plate XXVL, figs. 2a-f.)

l',)07. Hymedesmia cxiyua Kirkpatrick (10a. p. il'X).

Description. The sponge forms a thin translucent grayish-white crust, about

5 mm. in diameter, on a stone. The surface is smooth, and the substance of a fleshy

consistence.

The skeleton. The choanosome contains scattered short acanthostyles, and the

dermal memljrane tangential tylotes isolated or in bundles of a few.

Spicules. Megasclcres. Acanthostyles, 94 x 19 /a, short, thick, with spines

pointing Itackwards slightly. Ectosomal tyles, 157 X 3*5 jn, straight, smooth, with

oval heads, 5 /a long, and 4 • 5 /a broad.

Microscleres. Pluridentate isancorae spatuliferae ; with five foliate teeth, 5
fj.

in

length, at each end, sometimes with three or four; shaft deeply curved, 2"5 /a thick,

sometimes with central alate expansions.

Sigmata 9 • 6 /a long, 5 • 6 broad, • 5 /a thick, scattered separately in the choanosome.

Tlie new species resembles in several respects //. zetlamlica Bowerbank, but the

anconic of the latter have only three teeth, the sigmata are much longer (51 fj.)
and

in .sheaves; also the ectosomal tyles are much larger, viz., 328 x 3 "25 /a, and

the spines of the acanthostyles more vcrticillate. Jfi/medesmia irritans Thiele, from
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Juan Fernandez, has nearly the same sjaiciihir elements, but of different dimensions, and

has the labis among its microscleres.

The specimen was dredged from 254 fms. due west of Balleuey Island.

Hymerrhaphia rufa.*

(Plate XXII., fig. 5, and Plate XXVI., fig. 3a-e.)

Hijinerrliaphia rufa Kirkpatrick (10a. p. 274).

Description. The sponge forms a thin mud-coloured brown crust on a branched

Polyzoon. The surface is smooth, and no pores or oscules are visilile. The consistence

is rather tough. The skeleton of the choanosome is formed of longer and shorter

acanthostyles dressed vertically, that of the ectosome being formed of tangentially

arranged anisotornotes, either isolated or in bundles.

Spicules. ]\Iegasclere.s. Larger acanthostyles, 312 x 25 //, swollen at the head,

spined all over, with larger curved spines at the head. Smaller acanthostyles,

131 X 18-75 M- Anisotornotes of ectosome, 344 x 12 ^, straight, fusiform, attenuat-

ing gradually at one end but abruptly at the other. Microscleres.—Isancorae, 28 • 5 m

long, with three or four teeth at each end ; rarely, the teeth are not developed, the ends

being in the form of hemispherical cups (XXVI. 3e).

Dredged near Winter Quarters, No. 10 hole, 130 fms.

OpHLITASPONGIA NIDIFIt'ATA.

(Plate XXII., fig.s. 6, 6a, and Plate XXVI., fig. 5a-d.)

OpliUtaspongia nkUfieata Kirkpatrick (10a. p. 274).

Sponge massive, of an inverted pyramidal shape, sessile, narrow and contracted at

its point of attachment. Surface uniformly coarsely spinous. Circular oscules ( • 7 mm.
in diameter) on the upper surface, at the l)ases of the spines. Sub-dermal cavities flat

and shallow. Flagellated chambers diplodal. Colour in spirit, dirty gray, the tips of

the spines l)eing yellowish. Consistence hard and tough.

Skeleton consisting of dense branching axes of styles cemented with spongin and

echinated by smooth styles passing at right angles from the axis to the surface.

Ectosomal spicules in form of slender straight styles. (Considerable tracts of dermal

membrane were devoid of these spicules.)

Spicules. Megascleres, large, straight, smooth styles, on an average about

1000 X 50 M- Also smooth curved kind 625 fx long. Ectosomal styles, straight,

smooth, tapering gradually to a point, 406 x 9 /u. Microscleres, toxa smooth, 638 ix

long, 6*25 /U thick at the centre. These spicules occur in nests or groups of 5-10.

The specimen is attached to a stone by a narrow base about 2 cm. in diameter.

The height is 6'5 cm., and the greatest breadth on the upper surface 7*5 cm. The

upper surface is triangular, each angle being slightly produced and jarovided with an

oscule, there being also an oscule in the centre.

The .spines, which are simply the ends of skeletal fibres, are al)out 1 cm. in height.

* Inadvertently the specific name has been badly chosen, the colour—in alcohol—being that of pale brown mud.

2 D 2
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At the base of the spines is the tliiii (hn'innl menil)iiine, generally torn away, thus

exposing the circular openings of inhalant clianncls.

The new species comes well within the genus Oj^/dUaspoiu/ut Bk., as amended l)y

Deudy (5. p. 3G). 0. seriata Bk., 0. mhhispida Carter, and 0. membranacea

Thiele, all have toxa, but the first and third species are encrusting, and the second has

long slender branches. The chief characters of the new species are the strongly spined

surfoce, and the great development of the spicular core, the spongin not being so

abundant as in other species, and not forming distinct fibres.

The single specimen was dredged ofl" Coulman Islaiul in 100 fms.

LissoMYXiLLA Hanitsch.

This genus was established by Hanitsch (8. p. 194), to include Ectyoninc Sponges

with fibres having a core of smooth styles echinated by acanthostyles and with special

ectosomal megascleres ; with or without microscleres. Unfortunately the species he

selected as type of the genus ( Tethea spmosa, Bowerbank) in no way fell in with the

definition, since, as Topsent points out (28. p. 265), this species has neither echinating

spicules nor special ectosomal spicules, and Topsent refers Lissoniyxilla to the limbo of

useless names. Among the ' Discovery ' sponges, however, is a specimen which fits in

witli Ilanitsch's definition of Lissomyxilla, which runs, " Skeleton filjres of the

choanosome, formed of smooth monactinals echinated l)y spined styles. Megascleres of

the ectosome smooth diactinals or monactinals. Microscleres (isochelae, &c.) may be

present." Accordingly, I propose to revive the name.

Lissomyxilla hanitschl

(Plate XXII., fig. 7, and Plate XXVI., fig. 4a-c\)

1907. Lissomyxilla lianitschi Kirkpatrick (10a. p. 275).

Description. There are two much-worn pieces of this sponge of a dark, dirty-gray

colour, and a third young small specimen, whitish in colour, growing on a specimen of

Hormra. The largest specimen is 4 cm. high and 5 cm. in diameter at the l)ase
; the

dermal membrane is worn away, exposing several openings of exhalant canals, 4 nun. in

diameter. The dermal membrane of the smallest specimen is transparent, smooth,

and raised up at one place into a small conical oscule, with radial tangential spicules in

its walls.

The skeleton of the choanosome is formed of branching fibres on an average

about 150 ju thick, echinated by spined styles in an obscurely verticillate manner, the

whole skeleton, as seen in sections, having a somewhat confused appearance. The

ectosomal spicules partly proceed obliquely from the main fibres to the dermal

memlirane, and partly lie tangeutially in that membrane.

Spicules. Megascleres. Smooth styles, 500 x 11) /i, smooth, curved near the

head, sharp-pointed.
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Echinating acantliostyles, 219 X 18*75^ (without iucludiug spiues), larger spines

situated ou the head 9 fx long.

Ectosomal ampliityles, 35G x 1 1 /^ straight, very slightly fusiform, sulitylote, and

with a small mucro at each end.

Microscleres, none.

Myxilla victoriana Dendy {Halichondria piistidosa Carter), (5. p. 30), would come

under this genus, although, at the same time, it is in possession of isochelae, and the

heads of the styli of the main fibres occasionally have a slight indication of spination

Two fragments (No. 123) were dredged off Coulman Island in 100 fms. A third

specimen (No. 38) on Hornera was obtained from east end of Barrier, 100 fms., bottom

mud, stones, and rocks.

II. SUB-FAMILY MYCALINAE, Thiele.

I. GROUP Myxilleae, Lundbeck.

Myxilla decepta.

(Plate XXII., figs. l-2a, and Plate XXV., fig. 3a-f

)

1907. Myxilla decepta Kirkpatrick (10a. p. 27>^.)

Description. There are two very small specimens of this species. One is in the

form of an extremely thin incrustation on a piece of rock ; the surface is pilose owing

to the projection of vertically dressed acanthostyles, each surrounded by tufts of

ectosomal spicules. Tlie other, which incrusts the branch of a Polyzoon, is thicker, and

the surface here is partly smooth, partly provided with minute sharp-pointed couules

supported by acanthostyles. The colour of both specimens is reddish brown.

The skeleton in the very thin incrustation, at first sight, resembles that of a

Uymerrltaijliia ; each vertical acanthostyle is isolated, and with its head on the base

and its pointed end projecting. In the thicker specimen it is possible to make out

primary and secondary lines of skeletal fibres.

The ectosomal spicules are partly arranged in paniculate tufts, partly lying

tangentially in the dermal membrane.

Spicules. Megascleres. Choanosomal acanthostyles, 4G8 x 23"5/x, curved,

spined at the head only, with sub-tornote points. Ectosomal strongyles 238 x 4"6/x,

straight, smooth, cylindrical, usually with a pointed mucro at one end.

Microscleres. Arcuate isochelae, 1 9 • 5 /x long, 5 • 6 /x broad, palmate tooth 8 /x long

ovoid, witli rounded distal edge ; with thick curved shaft ; with tongue-shaped alee

about 8 /I long.

Isaucorse unguiferae, 15" 3^ long, with slender, curved, sometimes wavy shaft,

with three sharp claw-like teeth at each end.

Chelate bipocilla 8/x long, with deeply curved shaft with spathulate ends each

with three triangular denticles ; these spicules are fairly common and not accidental.
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There are also several isoclieLu arciiat;i,' in wliirh the alse and (Icnticle are replaced

at one eud by a spoon-like lamella.

The presence in Mya-iUa of chelate bijjocilla similar in many respects to those

found in the new species loplion spatulatus and /. Jliibdlo-dtgltatus is exceptional ; some-

what similar structures occur, however, in Alyxilln iophonoidef^ Svartzevsky (Mem. Soc.

Nat. Kicff, Tome XX., p. 340, PI. XV., fig. 27g-l) from the White Sea, but there are no

isochelse arcuataj. In other respects the spiculation of the new species is that of

a typical Myxilla. The isochelse arcuatae, though only half the length, resemble in

shape those of Myxilla nobilis R. and D., from ntf the Rio de la Plata, and M. diij'itdtK

R. and D., from the Cape of Good Hope.

The specimen incrusting the rock was dredged from 254 fathoms, due west of

Balleney Island ; and the specimen incrusting the Polyzoon from AVinter Quarters,

No. () hole, 125 fathoms.

LiSSODENDORYX Sl'ONCJIOSA.

1887. MyxiUa spongiosa It. & 1). (15. p. l;!J, PI. XXVII., fig.s. ;3-;5f).

1901. LissoclemJoryx sponyiosa, Topsent (29. p. 18).

One small specimen and three minute fragments were obtained from three localities

in the neighbourhood of Winter Quarters. The complete specimen is cylindrical, 2 cm.

long, and • 5 cm. in diameter, and is attached by part of its length to the branch of a

I'olyzoon. The specimen is well preserved. The colour is white, an opaque white axis

showing through the transparent dermal layer.

The spicular elements are similar to those of the Challenger type, and sigmata

occur in all, though in varying proportion. Topsent describes a variety of this

species from the ' Belgica ' collection, viz., L. spongiosn, var. as/(/inata, which is

wholly without sigmata.

The specimens were dredged near Winter Quarters, (l) from near the ship, 20 fms.
;

(2) No. 12 hole, 25-30 fms.
; (3) McMurdo Bay, 4-10 fms. The species has been

found also off Rio de la Plata, GOO fms., Voy. 'Challenger.' The ' Belgica' collected

the var. asiymata in Lat. 71° 14' S., Long. 89° 14' A^^ in 450 metres.

lOPHOX RADIATUS.

(Plate XXI., figs. 3, 4, 4a-c, and Plate XXV., fig. 4 a-c\)

1902. luplion rudiatus, Topsent (29. p. 21, PI. 111., fig. 18).

Specimens and fragments come from five dift'crent localities. They are mostly in

the form of small cylinders about 4 mm. in diameter and varying in length up to 5 cm.

The longest (XXI. 4) is 5 cm. long and 4 mm. broad, tapering to a point at one end.

The colour is dark brown, a dark axial core of choanosome showing throuo-h the semi-

transparent dermal meml)rane. One specimen, the largest (XXL, fig. 3), has broadened

out into an oblong loose rather flabby mass, torn at each end, 4 cm. in length and

2*5 cm. in breadth, and with a branch given ofi" on each side near one of the ends.
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Several oscules about 'J mm. iu diameter occur along the margin ; they are slightly

raised and with a thin plain rim with special spicular armature. The pores occupy

irregular oval areas about 2 mm. in diameter. The spicules resemble those of

specimen No. 421 described by Topsent, the dimensions being as follows :—The amphi-

tyles 266 X 10 ;u,; acanthostyles spined at the head and near the point, 447 x 16 /x
;

larger anisocheles 36 /x long, a smaller kind 20 ^t long; bipocilla 9' 75 ,« long, usually

with one end pocillate and the other flattened and with three to five minute denticles.

An interesting feature is the presence of embryos "25 mm. in diameter with a

solid cylindrical core of peculiar spined amphityles 105 x 5 ^c reaching from surface to

centre, and with anisocheles with a spine at the small end, 15*9 m long and arranged

in rosettes, the latter being distributed around the summ^it of the spicular plug or

(•ylinder.

Specimens were obtained from (l) Winter (Quarters No. 12 hole, 25-30 fms.
;

(2) East end of Barrier, 100 fms.
; (3) No. 5, Seal Hole, 178 fms.

; (4) From near the

ship, February 28, 1902 ; (5) Off Coulman Inland, 100 fms.

The 'Belgica' collected specimens from Lat. 71° 14' S., Long. 89° 14' W.,

450 metres, and from Lat. 71° 19' S., Long. 87° 37' S., 450 metres.

lOPHON SPATULATrS.

. (Plate XXL, figs. 5, 5a-c, and Plate XXV., fig. 5a-d.)

r,)()7. lophon spatulattes Kirkpatrick (10a. p. 27(;).

Sponge slender, cylindrical, branched. Colour, pale brown in spirit. Oscules

oval, about 1 x • 6 mm. in diameter, slightly raised ; surrounded by a radiating zone of

tyles. Pores in sieve-like areas 2-3 mm. in length and about 2 mm. in breadth, on

a level with the general surface.

Flagellated chambers 26 x 2S fx.

Skeleton. Dermal ; a closely packed layer of dermal amphityles.

Choanosomal, a loose network of 3-6 spicules thick, forming the core of the

cylinder ; multispicular fibres, giving off strands at right angles ; the longitudinal

fibres are joined oljliquely or transversely by fibres one or two spicules thick, which

support the dermal membrane.

Spicules. IMegascleres, smooth styles, 462 x 25 fi, with a mucro at the basal end.

Ectosomal sub-amphityles 225 x 12-5/x,, fusiform with the swelled ends smooth

laterally, and with the extremities only slightly convex, in fact almost truncate, and

covered with spines.

Microscleres. Palmate anisochelse 18 • 7 /a long, G • 2 /a broad (front view).

Bipocilla, rare, 13'6/u, long, 1-15/x thick, shaft deeply curved, slightly twisted,

and with ends almost similar, spatulate, with crenulated edges ;
occasionally with five

relatively large denticles in place of the finer crenulation. A second kind of

bipocilla have a longer, less curved shaft with scoop-like rather than spathulate
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ends, each scoop haviiio- four or five denticles. One example has three sharp prongs

at one cud and the spathulatc prolongation at the other.

The species is represented hy numerous small, for the most part fragmentary,

slender cylindrical pieces. Many of the fragments came from the same locality as the

specimens of /. radiatas and were mixed up with i\wm. Generally it was easy to

separate the two by the colour, that of /. radlatus usually being of a mucli darker

brown ; but in one or two instances the specimens of the new species were also dark

coloured. Several of the fragments are l)ranchcd. The specimen figured (XXI. 5) is

4 cm. long and 5 mm. in diameter. The oscules are provided with a ring of radiating

amphityles, whereas /. radiatus is devoid of such structure. A glance at the spicules

at once enables one to distinguish the two species. The ectosomal amphityles of

/ radiatus have well-marked knobs spined all over, and not merely at the ends. The

choanosomal spicules of /. spatulatus are apparently modified acantliostyles, smooth

along the shaft, but with the spines at the rounded end gathered into one large

spine situated (;u the summit, thus giving it a tornote aspect. In one instance, the

single spine is represented by a little tuft of the spines. The axial canal terminates

some distance below the base of the spine.

Several spherical embryos 2G8 m in diameter were present in one fragment, but

there were no special spicules in them.

Since writing the above description, accounts of two new species of lophoa from

the Antarctic have been published by Topsent (31. pp. 4-6), viz. /. unicornis and

/. pluricornis. The two new species described in the present Eeport and Topsent's

two species all possess the curious modified acanthostyles. / uniamiis Topsent, has no

bipocilla, and 7. pluricornis has bipoeilla apparently with pocillate ends ; the ' Dis-

covery ' species have spathulate bipocilla with crenulated ends ; and further, there are

differences, viz., in the shape of the body, the arrangement of the skeleton, and the

character of the ectosomal spicules, which lead me to regard the ' Discovery ' specimens

as ])elonging to distinct species. A differential diagnosis of the four Antarctic

species with modified acanthostyles is given at the end of the description of the

next species.

Fragments were dredged at No. 11 hole, 28 fms.; at No. 12 hole, 25-30 fms., and

ofl' Coulman Island, 100 fms.

lOPHON FLABELLO-DIGITATUS.

(Plate XXL, figs. G, Ga-c, Plate XXV., fig. Ga-f, and Plate XXVL, fig. la-c^)

1907. lophon jlnheUo-iH[iUatus Kirkputrick (10a. p. 277).

Sponge forming a large palmato-digitate or digitate growth in one plane ; branches

compressed, usually with oscules along one edge. Surfixce finely verruculatc ; with

elongated pore areas supported by fan-like wisps of ectosomal spicules.

Colour dark brown ; consistence soft, the sponge being readily broken,
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Skeleton typically formed of a network of spiculo-fibre, the primary lines of which

proceed upwards and outwards from the inner surface of oscular tubes to the outer

surface of the sponge, where their ends form the verrucae ; the secondary fibres join

the primary at right angles forming rectangular meshes about 1'25 mm. square. The

thickness of the primary fibres is about '7 mm., that of the secondary about '5 mm.
The ectosomal skeleton consists of fan-like bundles and wisps of spicules, isolated

or proceeding upwards and spreading out from the terminal main fibres.

Spicules. Megascleres. Smooth styles, 590 x 25 yu, curved, with a mucro at

the head end.

Ectosomal spicules, 344 x 12"5 m, sub-amphitylote, fusiform, with a marginal

ring of vertical spines at both ends and a terminal central spike at one extremity.

Microsderes. Palmate anisochelae of two sizes, a large kind 35 ij. long and 107 m

broad, with thick shaft ; with triangular palmate tooth, 17'5 /^ long, at the large end,

not quite as long nor as broad as the alae ; lower margin of alae convex. Lower

central tooth with a curved upper edge produced into a spine.

A small kind 17'5 /u long, 6"2 m broad ; upper palmate tooth triangular, rounded

above, as broad and as long as the alae ; lower border of alae concave ; lower tooth

with simple rounded upper edge.

Bipocilla varying in lengtli from 5 '5 to 11 m, according to the convexity of the

shaft which is usually deeply curved ; both ends spathulate, nearly similar, and with

crenulate edges, or with 5-7 teeth.

The fine specimen (No. 184) which constitutes the type of the new species, is

24 cm. wide and 25 "6 cm. high. Unfortunately, owing to the very soft nature of the

tissues, the sponge has been broken into many fragments. A short stem expands

into a palmate portion, from the edge of which arise several compressed digitate

branches, usually with round sj^hinctrate oscules along one edge ; the oscules lead into

a pseudogastral cavity extending nearly to the opposite edge of the branch. The

bipocilla of the new species somewhat resemble those of /. spatulatus, but the difierence

in the body form, skeletal arrangement and spiculation are too many to necessitate

detailed enumeration.

A second specimen (No. 202) has two compressed branches rising from a flattened

contracted base, the under surface of which is coated with pebbles. The oscules face

each other along the edges of the entering angle. The branches are each about 10 cm.

in length, the greatest breadth being 4 '5 cm.

A third specimen (No. 287) of this species, which might, indeed, be regarded as

a variety, forms a discoid crust on a small Ophiurid. There are embryos, 340 m in

diameter, present, and some, but not all, of these have a plug of peculiar tylote

spicules in them, with a ring of anisocheles round the outer end of the bundle.

The tylote spicules of the embryo, 161 x 7 '8 /u, have a smooth rounded end

surrounded l)y spines, the other end being cylindrical with marginal spines, and a

single central spine.
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The anisoclicles of the embryos nearly rcsenilile tlic smaller kind of these spicules

found in the choauosome of the type specimen.

The type specimen (No. 184) was dredged near Winter Quarters, No. 11 hole,

28 fms. ; specimens 202, 287, and 289 were dredged from No. 10 hole, 1:50 fms.

Differential Diagnosis of the Four Si'ecies of Ioi'kon with Modified Acanthoktyles.
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tbey pass upwards; the separate fibres of the main bundles about 80 m tliicli. The

main bundles joined at right-angles by secondary fil:)res, 1-3 spicules thick. Spongin

not perceptible. Ectosomal skeleton formed of circles of strongyles, the spicules isolated

or in fan-like wisps, arranged partly vertically, partly tangeutially round the pore areas
;

the vertical spicules usually isolated, and the tangential ones in wisps. On drying the

sponge, the edges of the pore areas stand up sharply, the areas themselves sinking in,

giving a pock-marked aspect to the surface.

Spicules. Megascleres. Choanosomal styles, 402 x 1 3 /u, curved at about one-

fourth of the length from the round end, smooth, but occasionally with a few spines

about the head.

Ectosomal strongyles, 2G1 x G • 5 /«, smooth, occasionally slightly swollen at each

end.

Microscleres. None.

The single sj^ecimen is in the form of a squarish mass of thick Heshy flabello-

palmate or digitate lobes ; the height is 18 cm., and the breadth 13 cm. The Habellate

fronds are obviously formed of fused tubular digitations, as can be seen from the

oscules along the upper edge and from the faintly indicated longitudinal grooves down

the sides. The walls of the oscular canals are smooth and lined with numerous

orifices of exhalant canals, about -3 mm. in diameter. The arrangement of the pores

in circular areas each surrounded by a zone of ectosomal spicules is not common in

Tedania ; it occurs in the second new species descriljed below, and something of the

kind is found in Tedania tenuicapitata Ridley (15a. p. 124), from the Straits of

Magellan. In the present species this feature is so well marked as to give the surface

a pock-marked appearance.

The rhaphides, usually so characteristic of Tedania, have entirely disappeared

;

but the loss of microscleres is of such frequent occurrence that it has not seemed

necessary to create a new genus or subgenus to include such forms ; though, perhaps,

the more or less definite arrangement of the ectosomal spicules might, in the present

instance, necessitate such a course.

The specimen was dredged near Winter Quarters, 10 fms.

Tedania coulmani.

(Plate XXL, fig. 2. Plate XXV., fig. 2a-V.)

r.)(i7. Tedania coulmani Kirkpatrick (10a. p. 2S0).

Description. The single specimen is in the form of a finger-like fragment

5 "5 cm. long and 17 cm. in its greatest thickness. The colour is dirfy gray, and the

consistence soft. The surface shows the same circular pore-sieve areas as in T. variolosa.

Along one side of the sjjonge the surfiice has been torn away, exposing an exhalant

canal running along the length of the specimen, but the terminal oscule has apparently

been torn away.

2 E 2
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Skeleton. Rings of spicules partly vcrtic;il, partly tangential, isolated or in

tufts, surround the pore areas.

The choanosomal skeleton is formed of primary longitudinal tihres about 120 /x

thick, joined by secondary fibres one spicule in length and 2-3 in thickness, joining the

former at right angles.

Spicules. Megascleres. The choanosomal acanthostyles, 475 x 18 /x, curved,

smooth, or with sparse spines, usually on the upper and lower thirds of the

length.

Dermal ectosomal tornotcs, 319 x 12-5
n, smooth, straight, fusiform, larger at

one end than the other. Under a high power each end shows a rounded shoulder

prolonged into a mucronate spine. Microsclercs absent.

The present species resembles T. variolom in having the circular pore areas,

and in the absence of rhaphidcs, l»ut differs widely in the character of the dermal

tornotes. Both species diff"er from all other species of Tedania in having no

microscleres. The nearest species to the present one are Tedania tenuicapitata Ridley,

from the Straits of Magellan, and Trachytedania spinata Ridley, from the same locality

;

both of these have rhaphides, and neither have the circular pore areas, though in

T. tenuicapitata there is a tendency to a radial arrangement of bundles of dermal

spicules. The spination of the acanthostyles recalls a similar character in Trachyte-

dania spinata.

The specimen was dredged off' Coulmau Island in 100 fms.

11. GROUP Mycaleae, Lundbeck.

Artemisina apollinis.

(Plate XX., figs. 4, 4a-c.)

1887. Amphihctus apollinis Ridley ami Dcnily (15. p- 124).

is;)4. Arlemisina apollinis Topsent (24. p. 13).

1905. Artemisina apollinis Lundbeck (13. p. 111).

1907. Arlemisina apollinis Topsent (31. p. 70).

The single example is a massive cake-shaped specimen 8x8 cm. in area, and

4 • 5 cm. in its greatest thickness. The colour is dirty white in alcohol. One of the

surfaces is smooth and opaque, and probably the sponge lay free on the bottom on this

side. There is a large oval oscule (l'5x "5 cm.) on one of the edges, and several

much smaller osculcs on the upper surface. The sizes, in jjl, of the spicules are:

—

curved styles GOO x 16 ; straight styles 400 x 6; chelae 13; toxa 300 (or less) x 3.

The flagellated chambers, 29 x 23 m in diameter, are eurypylous. An interesting

feature, not occurring in the type specimen from Kerguelen Island, is the presence of

small fusiform villous processes (XX. 4a) on the surface, especially round the margins

of the oscules ; similar villi, but larger, are found in the nearly related sponge

named Effperiop>>sis edivardii, var. americana. R. and D. The finding of this sponge

in the Antarctic adds another to the list of bipolar species.
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Topsent (31. p. 70) records a new species, Artemimia diaiKie, from Booth-Waudcl

Island, Antarctic, apparently very closely related to A. apollinis. The ' Discovery

'

specimen rescmliles A. dianae in having curved styles of the same length, but they

are narrower ; and the spined toxa are much smaller in the first species.

The specimen was dredged near Winter Quarters, off Hut Point, 25-30 fms.

The 'Challenger' obtained specimens from Kerguelen Island, 20-GO fms.; and

the Danish Ingolf Exp. from East Greenland, depth ? , Luudljeck.

ESPERIOPSIS VILLOSA.

(Plate XX., figs. 3, 3a-c, and Plate XXIV., figs. 9a-lr.)

1874. Espcriopsis villosa Carter (1. p. 213).

1887. Esperiopsis villosa Fristcdt (7. p. 4.51).

1004. Esperiopsis villosa Topsent (30. p. 211).

11)05. Esperiopsis villosa Lundbeck (13. p. 9).

The single specimen, which has been broken off from its attachment, is massive

below, l)ut divides above into two cylindrical lobes. The colour is pale brown in spirit.

A few small oscules, evidently much contracted, occur at the summits of the lobes.

The surface is finely villous, from the presence of the projecting points of fandike

lines of oxeas.

Here and there the flesh has become macerated away, leaving fluffy lines of fine

skeleton fibres.

The only difference worthy of mention that I can find between the Northern and

Antarctic specimens is the absence of the placocheles or isochelae palmatae with broad

shafts. I can only discover two kinds of isochelae palmatae. The sigmata occur

in many sizes. Some have bifurcated terminations, as figured by Fristedt, and

Lundbork.

Spicules. Megascleres. Styles 671 x f 8 /x, fusiform, straight, occasionally with

head slightly bent.

The styles in Carter's type from Faroe are almost identical in character.

Microscleres. Larger palmate isochelae, 43 m long, 9" 75 m broad, length of

teeth, 16 m.

Smaller palmate isochelae, 18 m long, -Im l>road. Sigmata, numerous, varying from

small up to very large sizes.

The distribution of this species is very interesting, occurring as it does in Arctic

and sub-Arctic waters ; then, as an intermediate link between Arctic and Antarctic, in

deep water off the Azores.

The specimen was dredged near AVinter Quarters, in McMurdo Bay, 20 fms.

This species has been found (1) Between Scotland and Faroe, 440 fms.,

Carter; E. Coast of Greenland, 254m. (140 fms.), Fristedt; off Iceland, Denmark

Strait and Davis Strait, 44-553 fms., Lundbeck; Azores 2,252 m. (1,196 fms.),

Topsent.
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Mycale magellanica.

(Plate XX., fig. 2.)

1881. Esperia mageUanka Ridley (15a. p- 117).

1887. Esperella mwieUanira Ridley and Dcndy (15. p. Ii7).

1905. Mijcale mngdianira Thiele (23. p. 442).

The ' Discovery ' collection contains one large piece, much damaged. The figure

(XX. 2) sliows the smooth surface in contrast to tlie hispid surface of the new species

M. acerata described below.

The specimen was dredged near Winter Quarters, from No. 10 hole, 130 fms.

The .species is also rec-orded from Sandy Point, 7-10 fms. ; from Otter Island,

Patagonia ; and from east of Cape Virgins.

Mycale acerata.

(Plate XX., figs. 1, la-b, and Plate XXIV., figs. lOa-e^.)

1907. MyxiUa acerata Kirkpatrick (10a. p. 280).

Sponge large, massive, with numerous small rounded mammillae ; surface finely

reticulate and finely hispid. Colour, creamy-white in spirit. Consistence, soft, the

tissues beincf easily torn. The fiesh reddish (but soon decolorised), and showing the

glistening white strands of the skeleton.

Oscules in form of wide thin-walled cylindrical chimneys with rather jagged upper

edges, about 1 cm. in height, and 1-2 cm. in diameter.

Skeleton. Ectosomal :—A network of triangular meshes formed by bundles of

oxeas, the strands being from 'So mm. thick and the meshes about '5 mm. across.

Main skeleton formed of long thick anastomosing fibres which attenuate gradually

from 1 • 5 mm. in thickness and break up a little below the surface into panicles of

much finer fibres which support the dermal njembrane and penetrate the strands and

nodes of the dermal reticulum, giving rise' to a fiue^ly hispid condition of the surface.

Parallel groups of oxeas scattered in the chpanosome.

Spicules. Megascleres. Oxeas 850 x IG' 25 m, slightly curved, rather abruptly

pointed at one end, and more tapering at the other. These oxeas form the fibres, and

also are gathered into bundles, one spicule in length, of parallel oxeas, scattered in

the choanosome.

Microscleres. Large anisochelae palmatae, 105 x 50 m, separate or in rosettes,

usually with an angular bend in the shaft ; with a triangular upper tooth 60 m long,

about the same length as the upper alae, which latter are very wide. With the

lower tooth oblong, 12-8 m high, with a slightly convex edge; in one of the

specimens this edge is produced into a long denticle (XXIV. 10 c).

A smaller kind of anisochelae palmatae (fig. lOd, d'), 47 m long and 17 m broad, at

the upper end, with a long oval tooth 20 n long, extending below the alae.

Trichodragmata, 62 X 12 /u, tlie tricliites being very fine, sharply-pointed oxeas.

There are three fine specimens of this species, the largest forming a thick
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massive flabellate body 17 cm. high, 11 cm. broad, and 7 cm. thick; a second

specimen is massive and spheroidal, being about 15 cm. in diameter. The white

mammillated surface covers a reddish flesh in which the glistening fibres of the

skeleton are visible. The mammillae are on an average about '75 cm. in height,

and 1 cm. iu diameter at the base. The new species bears a veiy close resemblance

to Mycale magellanica Eidley, which likewise has a mammillated, finely reticulate

surface and glistening skeletal fibres, but in the latter the surface is smooth and not

liispid (XX. 2), and the megascleres are styles, or sub-tyles, such as are normally found

iu the genus Mycale. The microscleres also are different in the two species.

A second species of Mycale with oxeate megascleres is Mycale intermedia (0. Sch.),

from East Greenland (16. p. 433) and Thiele (22. p. 381, fig. 12). The specimen

consisted only of a fragment ; the spicules, which are all considerably smaller

than in the Antarctic species, have the following dimensions:—Oxeas, 450/* hjug,

10-12 M thick; large anisocheles, 50-60 m long; small anisocheles, 18 m long.

Specimen.^ were dredged from three separate localities near Winter Quarters,

viz.: (1) No. 6 hole, 125 fms.
; (2) No. 12 hole, 25-30 fms. ; No. 5 hole, seal

hole, 178 fms.

Mycale, sp.

Several pieces of glistening white skeletal framework were dredged from No. 12

hole. The largest is cylindrical, 7 cm. long and about 3 cm. in diameter. A very

small c[uautity of the body substance still remains iu some of the angles of the

meshwork.

The spicules are:—Styles, fusiform, straight, abruptly pointed, 562 x 17*5 m;

large palmate anisoehelae, separate or in rosettes, 100 m long and 35 m broad, with

the larger tooth 47 m long, nearly the same length as the alae, triangular, with

straight lower border ; with the central tooth at the smaller end squarish,

with straight upper edge; small .anisoehelae, 14 x 48 m, with oval tooth 28 m long,

extending further than the alae; sigmata 224m long, 104m broad, and 6*5 m thick.

This species resembles in many respects a form described by Thiele (23. p. 443;

fig. 61, a-d) as Mycale sp., from Punta Arenas, Straits of Magellan ; but the sigmata

are much smaller in the South American form, being only 15 m, find the small

anisoehelae are smaller and with a narrower and shorter upper central tooth. No

specific name is given, owing to the incompleteness of the specimens.

Dredged near Winter Quarters, No. 12 hole, 25-30 fms.

Desmacidon kerguelenensis var. antarctica.

(Plate XIX., figs. 1, lA, and Plate XXIII., figs. la-d\)

Desmacidon herguelenensis Ridley and Deudy (15. p. 110).

Sponge ovoid or cylindrical, with hispid or finely conulated surface, the conules

surmounted by fine tufts of spicules, conules and tufts rising to a height of 1 to 2 mm.

Consistence, soft ; colour in spirit, dirty white.
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A single round oscule at the summit. Pores nnind or oval, scattered, 20 m

in diameter. Dermal layer not detachable; sub-dermal spaces 190 m in depth.

Flagellated cluimbers about 30 /* in diameter.

Skeleton composed of rather thick main fibres about 1 spicules broad viewed

en face, ahout 190 m or more in thickness, witli a few loose spicules between the

main fibres, scattered, Init with a tendency to l)e parallel to the surface, and

forming distinct horizontal bundles just below the surface. Spongin is present, but

not easy to detect.

Spicules. IMegasclercs. Oxeas G7G x 2G m, slightly curved at centre, terminating

gradually in fine points.

Microscleres. Isocheles 19-5 |U long, 6-5 m broad in lateral view, with slender

convex shaft without perceptible alae ; with broad saddle-shaped teeth with their distal

edges not far from each other, but not touching or overlapping.

Four small specimens of this sponge were obtained. The largest is 4 cm. long

and 1 • 4 cm. in diameter. The surface has a finely hispid aspect in two specimens, but

is finely conulated in the third, and smooth and worn down in the fourth. The variety

differs from the type (15. p. 110) in having much larger megascleres, th(jse of the type

being only 350 x 18 /x. The isocheles of the type, again, are longer, viz., 28 m- After

a careful examination of the isocheles of the Kerguelen specimen in a good light and

with the spicules slowly rotating in balsam, I found that the median sub-dental

continuation of the shaft did not bend backwards from the tooth as in Desmaculon

{Ilumoeodlctya) palmata ; the appearance of bending back (sec 15. PI. xxiii., fig. 36) being

due to the lateral bend of the palmate tooth ; accordingly, even if Homoeodictya be a

true genus or sub-genus, D. kerguelenensis would not belong to it.

Three specimens were dredged near Winter Quarters, from No. 12 Hole, 25-30

fms. ; off Hut Point, 100 fms. ; and off Coulnian Island, 100 fms.

Desmacidon kerguelenensis mr. cactoides.

(Plate XIX., fig. 2, and Plate XXHL, fig. 2a-bM

Sponge pyi-iform, laterally compressed ; surface prickly, with an Acanthella-like

aspect. Consistence rather firm. Colour in spirit, pale yellow.

Skeleton formed of rather stout main fibres proceeding to the surface, where they

con.spicuously push up the dermal membrane, with scattered spicules in between the

main fibres.

Spicules. Megascleres. Slightly curved strongyles, but sometimes with rather

blunt pointed ends (/.''. oxeas), 7G8 x 31 "25 /a.

Microscleres. Isochelae palmatae 17 m long and G*25m broad with the wide

saddle-shaped palmate teeth almost in contact or even overlapping.

The single specimen is attached to a worm tube by a contracted stalk-like base
;

the length is 5*5 cm., and the greatest breadth 3' 5 cm. It was a matter of doubt

whether to regard this form as a distinct spe(;ies ; but it will be obvious from the
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figures of the spicules that the diftereuces between the var. antarctica and var. cactoides

are merely those of degree ; the teeth of the isochelae, for instance, are more

approximated in the latter than in the former ; further, the rounding of the ends of

the oxeas is not an important distinction ; and lastly, the cactus-like surface would

result from a branching of the ends of the skeletal fibres just below the surface, so

that the dermal layer would stretch over the points of bifurcation.

If the new variety were devoid of cheles it would be placed under Batzella, thus

justifying Thiele's observation (23. p. 438) that the latter genus might be regarded as

a Desmacidon which had lost its chelae.

One specimen was dredged from Winter Quarters, No. 12 hole, 25-30 fms.

Desmacidon spiotgera.

(Plate XIX., figs. 3, 3a, an<l Plate XXIIL, figs. 3a-c'.)

1907. Desmacidon spinigera Kirkpatrick (10a. p. 28;>).

Sponge digitiform, or knob-like ; surface coarsely spinous. Consistence rather

hard. Colour pale red. Several small oscules about 2 mm. in diameter.

Dermal membrane spread like a delicate net between the spines, and at some

distance from the floors of the sub-dermal spaces. 'Flagellated chambers oval,

4G X 32 /x.

Skeleton formed of coarse, longitudinal, main strands, about 180 /a thick, radiating

out to the surface, with loose scattered spicules between, united in horizontal bundles

only beneath the surface.

Spicules. Megascleres. Oxeas 731 X 26 /a, curved at centre, mostly sub-toruote,

though some attenuate gradually, with sharp pointed ends.

Microscleres, of one kind, viz., isochelae palmatae, 24"64 /x. long, and 5*28 /u, broad

on side view
;
pointed at each end ; with straight axis ; with palmate teeth 8 • 8 ju, long,

and with narrow alae 8 ' 8 yu, long.

Four specimens were obtained. The type specimen (XIX. 3) from 10 hole,

130 fms., is digitate, 7'5 cm. in length and 2 cm. in diameter. The spines are

• 2- • 5 cm. long, those at the lower end pointing obliquely upwards, but above becoming

vertical to the long axis. Another specimen forms a spheroidal knob encrusting the

stem of a zoophyte.

A third specimen is in the form of cylindrical fragments.

A fourth specimen, much macerated, is massive and bifurcated, and about

12-5 cm. long ; further there is a considerable amount of .spongin present, sometimes

appearing as distinct fibres, where the spicules have become lost or dissolved away.

The spicules are in all respects identical with those of the foregoing forms.

This species bears much resemblance to Desmacidon setifer, Topsent, obtained

by the ' Belgica ' from the Antarctic. The isocheles are of much the same character,

but those of D. setifer are very much larger, viz., 75-100 m by 18-20 m- Further,

VOL. IV. 2 F
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the consistence of D. setifer is soft, the colour yellowisli in spirit, and the surface

hispidation much finer.

Tlie four specimens were dredged : (l) No. 48, from 10 hole, i;50fms.
; (2) No. 124,

nciir Winter Quarters, 20 fni.s. ; (;]) No. 124b, off" Coulman Island, lOOfnis.
; (4) No. 12Ga,

from 12 hole, 25-30 fms.

Desmacidon maeandrina.

(Plate XIX., fig.s. 4, 4a, and Plate XXIIL, figs. 4a-bl)

1907. Desmackioii maeandrina Kirkpiitrick (lOa. p. 2S2).

Description.—The material consists of three sulj-c}'liudrical fragments tapering at

the distal end.

The consistence is hard and dense. The coIolu' in spirit is dirty iMowuish-gray.

The surface is fairly uniformly level, and presents Hattened papillae or moandrine

ridges, slightly roughened at the top by projecting oxcas (best seen on side view with

a lens).

The dermal membrane roofs over the grooves and spaces between the papillae

and ridges. The pores are mostly circular and about 95 /x in diameter.

The small circular oscules, numerous and scattered, are about 1 mm. in diameter.

The skeleton is formed of a" thick, main axis, consisting of rather loose, longitudinal

strands ; from this are given off at right angles cylindrical or lamellar bundles of loose

strands, which proceed to the surface and form the papillae and ridges.

Spicules. Megascleres. Oxeas, 579 x 39 m, curved (usually) or bent at the

centre, with sharp, pointed ends. Microscleres. Isancorae unguiferae, 26 n long, and

15 • 8 /u broad, shaft strongly curved and 3 * 52 m thick. AVith usually five teeth or claws,

about 5 '28 m long, at each end, viz., a central, single, and two lateral bifurcated teeth.

The largest of the three pieces of this sponge is 6*2 cm. long and 16 mm. in

diameter. The fragments appear to be broken off from some branched specimen, and

I shall refer to them as branches. They are sub-cylindrical, being slightly compressed

in one plane. The chamber system is aphodal, the flagellated chambers (44 x 29 jj.)

being pyriform. There is a considerable amount of variation in the teeth of the

isancorae, the number varying from three to six, the most usual number being five.

In some respects the new species resembles Desmacidon{l:) ramosa (R and D.)

(15. p. 107), obtained by the ' Challenger' from the Cape of Good Hope and Marion

Island. In both species there is a central axis of longitudinal fibres, whence fibres

proceed to the surface at right angles, but here the resemblance ends. In the

' Challenger ' species the radiate bundles branch in a fan-like manner, finally forming

an almost uniform surface layer of vertical oxeas. The microscleres in D. (?) ramosa

are isochelae arcuatae. As in the case of D. (?) ramosa, it is doubtful whether the new

species, with its Haspailia-likc skeleton of axial and radial fibres, should be placed

under Desmacidon or under a new irenus.

The specimens were dredged off Coulman Island, 100 fms.
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JOYEUXIA BELLI.*

(Plate XVI., Figs. l-5a.)

1007. Joyeuxia Mli Kirkpatrick (10a. p. 283).

Sponge attached, ovoid, with a thick firm rind enclosing a soft pulj). With short

conical oscular, and long trumpet-shaped poral papillae. Surface finely pilose. Colour

of surface yellow, of the rind whitish, and of the pith deep yellow.

Flagellated chambers 2.3 x 20 /x ; diplodal.

Skeleton. Cortical skeleton formed of layers of strongyles crossino' each other

at right angles. The walls of the oscular and poral papillae supported by a layer

of longitudinal strongyles. The surface of the sponge hirsute with a fine pile of

strongyles standing out at right angles or obliquely. Choanosome without spicules.

Spicules. Slightly flexuous smooth strongyles 850 /a long, 10 /a in diameter at

the ends, and 13 /a in diameter at the centre.

There is one adult specimen 5 cm. long, 3 • 5 cm. broad and 3 cm. thick, with

a deep groove on the under aspect, by which it was probably attached to a worm tulie

or stem of a Hydroid. There is also a small conical specimen 6 mm. high, attached to

a piece of rock.

I was at first disposed to regard this remarkable species as a member of a new genus,

partly on account of its very thick rind, which is in places over a millimetre in thickness,

and partly because of the highly specialised poral papillae ; but apart from these characters,

the new form evidently shows the closest affinities to Joyeuxia. The three hitherto

described species all have a rind enclosing a soft pulp, the latter being without or almost

without a skeleton ; then too the pulp is highly coloured. Joyeuxia tubulosa Topseut

and /. ascidioides (Fristedt) have fistulae, which, however, appear to be oscular. Two
of the species, /. viridis and /. tubidosa have strongyles ; J. ascidioides has tyles and

also cheles. Accordingly Topsent places the genus near Desmacidon.

The poral papillae attain a height of 1 to 1 '2 cm. ; they are expanded at the end,

the margin being sharp, usually a little jagged, and showing the ends of strongyles.

The mouth is closed by a sieve-like funnel-shaped membranous pore-area, which is

supported on its under surface by strands of tissue passing from the wall of the tube to

the poral membrane.

The tube passes through the thick cortex into the choanosome, where it expands

before branching into four or five inhalant canals.

Between certain parts of the inner surface of the cortex and the choanosome is

what appears to be a space (see XVI. 2) ; but in other parts the choanosome abuts on

to the cortex; probably these peripheral spaces do not result from contraction of the

tissues, but form part of the exhalant canal system.

* Named in honour of Emeritus Professor F. .T. Bell, of the Zoological Department of the Natural History
Museum, and editor of the " Iveports on the Natural History Collections " brought home by the ' Discovery '

from tlie Antarctic.
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The inconspicuous oscular papillae are only about 4 mm. high, and are tightly

contracted.

The tissue of the cortex is crowded with branched collencytes immersed in a

gelatinous matrix.

I am indebted to Professor Deudy for pointing out to me certain resemblances

between the poral and oscular papillae of LntruncuUn and the present species ; in the

case of both genera, too, the tissues are rich in pigment. Possibly we may have here

a clue to the true position of Lafrunculin, the discasters of wliidi appear to be spiued

oxeas, or styles, the spines of which have become verticillate.

The specimens were dredged near Winter Quarters, Flagon L'oiiit, 10-20 fms.

Joyeuxia virklis Topsent was obtained from the Azores, 454-845 metres

;

,/. tuhulosa Topsent, also from the Azores, from 200 metres ; and J. a.'^cidioides

(Fristedt) from Baffin Bay, 1G9 fms. (7. p. 445).

Cercidochela Kirkpatrick.*

1007. Cercidochela Kirkpatrick (10a. p. 2S4).

Mycalinae with peculiar shuttle-shaped chelae or canonochelae,f with the single

central teeth from each end of the shaft joined together, and with a semi-circular

vertical lamella extending inwards from the shaft and from the dental bridge, so as

nearly to meet.

Cercidochela lankesteri.|

(Plate XIX., figs. 5, 5a, and Plate XXIIL, fig. 5a-l.)

1007. Cercidochela lankesteri Kirkpatrick (10a. p. 284).

Sponge elongated, slender, fusiform. Colour white ; consistence soft. Surface

smooth to the naked eye, but finely hispid under a lens. With several small scattered

oscules about I mm. in diameter, level with the surface. Flagellated chaml^ers

aphodal, oval, 31 X 21 m-

Skeleton formed of long longitudinal lines of spicule fibres about 100,u thick, not

forming a definite central axis, radiating out in plumose manner to the surface ; with

a few isolated spicules arranged in a scalariform manner at right angles to main fibres.

Spongin not pcrceptil)le.

Spicules. Megaseleres. Oxeas 452 x 1'J'5m, curved at centre, attenuating

gradually to shai'p points slightly planed away on inner aspect. Microscleres.

Canonochelae, somewhat shuttle-shaped,§ 45*5 m long by 22 •75 m broad, with the two

teeth fused to form a l)ridge, and with a semi-circular lamella passing upwards from

* K€/)Kit, (Soc, a shuttlo.

t Kiivoiv, fii/iis. n. shuttlo.

X Namcil in honour of Professor Sir E. Ray Lankestcr, K.O.R., F.R.S.

§ Tlic canonochelae arc, in this species, sliapcd like an o\-al basin with a truncated bottom, but they look

shuttle-like as commonly seen in balsam slides, viz., lying on one side with the lamellae uppermost (see XIX. 5f).
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the shaft and downwards from the dental bridge, both lamellae Ijeing nearly on the

same plane and nearly meeting, the lamellae sometimes with basal tubercles.

Developmental forms in shape of thin oval linear bodies, the oval at first not being

complete.

The unique specimen representing the new genus and species is 12' 5 cm. long and

1 cm. in breadth at the centre. The body attenuates to fine ends, and apparently

has not been attached to anything.

The remarkable canonochelae recall to mind the sphcrancorae of Meloiiaaclwra,

but the latter spicules have three pairs of fused teeth.

The canonochelae are scattered about in the choanosome in considerable numbers.

The shape may be compared with an oval basin with the l)ottom cut out, and with two

semi-ck'cular lids or lamellae passing horizontally from the upper edge of the basin,

so as to nearly meet ; further it is necessary to imagine such a basin turned up on

its side.

The earliest developmental forms have an elongated C shape ; then the open Q
becomes a closed oval ; by this time the falx at each end is perceptible, and the

beginnings of the lamellae appear. A further change leads to a marked asymmetry,

the thin oval ring becoming a broad band by widening in a direction away from the

edges whence the lamellae arise. If the widening of the band were to continue the

growing edges would meet and a sort of lateral dome would result, but growth does

not go so far as this.

It is often difficult to make out the real form of a transparent body, with its lines,

curves, lamellae, &c., crossing each other in various directions and altering their

appearance with the slightest shifting of position. In the present instance the figures

will show the remarkable variations in form corresponding to change in position,

and it was only after a very prolonged examination that the real shape became

apparent, a result finally due to IMr. Highley's ingenuity in devising a medium of

suitable consistency in which the spicules could be made to slowly rotate on their

long and short axes. Fig. 5 f is the position in which, in spicule preparations, the

spicules commonly lie, viz., on the detruncated bottom of the basin and with the

lamellar edges uppermost. Fig. 5 h, which resembles the Diatom Amphora, shows

the aspect when the shaft portion or the dental portion of the band is uppermost and

vie'yed in its breadth ; the axial canal which traverses the shaft and part of the dental

bridge is best seen in this aspect. When a spicule in this position continues to rotate

a little more we see either the lamellae along one side or the free growing edges of the

band on the other. Fig. 5 g shows the growing edge of the dental bridge nearly

meeting the edge of the shaft. Fig. 5 k shows half of a spicule broken across, with

the axial canal (which forms nearly a complete circuit) exposed at each lower corner of

the figure. Lastly an end view is seen in fig. 5 1.

The specimen was dredged near Winter Quarters at No. iO hole, 130 fnis.
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HoPLAKlTHAHA Kiikpatrick.*

1907. ffopMi/hara Kirkpatrick (10a. p. 285).

Mycaliuae possessing exotylcs with large spherical spined heads, and with fim-

briated pLicocheles.

HOPLAKITHARA DENDYI.

(Plate XIX., figs. 6, 6a, Gl), and Plate XXIII., fig. 6a-c-.)

1907. Hoplahitluira dendiji Kirkpatrick (10a, p. 28G).

Sponge ill form of a .small (iushion, attached by a narrow base. Surface smooth

to the naked eye. Colour, pale l)rowii in spirit. Consistence, liard externally, soft

within. Flagellated chambers 32*5m in diameter, .spheroidal, eurypylous.

Skeleton with protective armour formed l)y gigantic spheroidal heads of exotyles,

the exotyles being arranged as radiating bundles in form of inverted cones, with the

apices a little below the cortex ; with scattered strongyle.s.

Spicules. Megascleres. Exotyles f with the heads a little inclined to the

long axis of the spicule, the proximal end (in tlie interior of the sponge) rounded, the

distal end swollen into large spherical heads, with short cylindrical .spines covering the

distal three-fourths of the head. Total length 358 /«, the shaft enlarging in diameter

from 6" 5 m at the proximal end to 16/u just below the head. Head, 55 m in diameter;

cylindrical denticles, 1 • 76 to .3 52 m in height, with finely denticulate edge, and with

cup-like depression at the summit.

Strongyles straight, fusiform, smooth, 467'5m long, 9 75m in diameter at centre,

6 5 M in diameter at ends.

Micro.scleres. Placocheles, fimbriated, 84^5 m long, 29 25 m broad; length of

tooth, 37 • 75 M.

Sigmata very small, slender, C-shaped, 8 • 8 m long, 5 '28 m broad, • 9 m thick.

The minute .spheroidal or cushion-shaped specimen was 2'2 mm. in height and

3 mm. in horizontal diameter ; it was growing on the side of an Alcyonarian, creeping

over a l)ranc]ied CclU'pora. No pores or oscules were discernible. The under surface,

which was narrowed to the point of attachment, was paler in colour than the upper.

The new genus is closely related to the Mycaline genera Rliaplddotlieca and

Guitarra, to the former by its exotyles, and to the latter by its fimbriated placocheles.

The distal knolts of the exotyles of B. mais/iall-halUi Kent, 49 m in diameter, are

smooth and spherical, and those of i?. rhopalophora Schmidt {R. qffinis Carter, 6Y^e Thiele

22. p. 383) are 104 m long and 30 m broad and club-.shapcd. Lundbeck (13. p. 32)

regards these two .species as probably identical, and certainly the difterences are slight.

In the centre of the heads of the exotylcs of J/, deitdyi is an oval granular zone,

whicli at first suggests a cavity filled with protoplasm, but that there is no cavity is

* oTrXn ([)1. of oTrXof), ariiiour ; kiBujui, a giiitar.

t Professor Dontly, to whom I showed these veiiiarkable exotyles with tlieii- large sjiincd heads, regarded them
as possible examples of spicules whieh miglit fonii a surface layer of pseudasters by reduction of the shafts.
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evident from the fact that the axial canal can be seen traversing the oranular zone

Some of the exotyles have one or more swellings in the length of the shaft.

The single example was dredged near Winter Quarters, at No. 6 hole, in 1.30 fms.

Family HAPLOSCLERIDAE Topsent.

Sub-Family GELLIINAE Ridley and Dendy.

Gellius rudis.

(Plate XVII., figs. 1, 1a, and Plato XXIV., fig. 1 a-h.)

1002. GelUii:< rwlis, Topsent (29. p. U, PI. I., fig. 0, and PI. III., fig. 4).

The type of this species, described by Topsent, was a small gloliular specimen

"27 mm. in diameter. The present collection contains six pieces of this sponge, some of

them of large size ; accordingly I am enabled to slightly supplement the original

description. The largest fragment, 18 x 5 x 2"5 cm. in dimensions, is massively

lobate and closely resembles Petrosia similis var. mas.m R. and D. (15. plate III., fig. 6).*

The other specimens are in the form of thick sub-cylindrical unbranched or branched

fragments, the largest (PI. XVII., fig. 1) being 14 cm. in length and 2-5 cm. in

diameter. Several of the pieces have oscules about 7 mm. in diameter with circular

raised rims.

The surhice, where the dermal membrane is intact, is to the naked eye quite

smooth ; though, where the dermis is rubbed oft", the surface appears very finely hispid

as Topsent describes, and feels rough to the touch.

A vertical section of a branch in the plane of the axis shows main longitudinal

lines of fibres curving outwards from the axis to the surface as they pass upwards, and

dividing in a more or less paniculate fashion near the surface ; the secondary fibres, one

or two spicules thick in the centre of the specimen, become much thicker a little below

the dermal membrane.

The oxeas (XXIV. la), 403 x 20 m, are sub-tornote. The C-shaped sigmata have

a uniform curve almost in one plane ; they are 37 /j- long, 19 "4 m broad, and '8 m thick,

* In this variety the skeletal an'angement is very similar to that found in Gellius rudis; the terminal

branchlets of the main fibres are spread out beneath the dermal layer, and anastomose with branchlets from
neighbouring main fibres ; this sub-dermal reticulum, then, is due solely to the spreading out of the periphery of

the paniculate ends of tlic main fibres (as in O. rudis), and is not as one might at first suppose a special dermal
skeleton ; the central tufts of the main fibres proceed vertically up to the surface ; also, not a few scattered oxeas

pass obliquely or vertically upwards from the subdermal network of spicule fibres ; accordingly the dermal
membrane is to a great extent supported on tlie tips of vertical oxeas. Though Ridley and Dendy clearly saw that

tlie dermal reticulation was only the uppermost layer of the main skeleton (15. p. 11), it was not quite correct to

state tliat tlie dermal membrane was not supported on tufts of spicules; a vertical section shows that it is sup-

ported in this manner, viz., by the central tufts of all the main fibres, as well as by oxeas from tlie subdermal
reticulum. The spicules of P. similis var. massa resemble those of G. rudis in shape, but are smaller (viz. 239 x
9 '75

fj.).
Accordingly P. similis var. massa is closely similar to O. rudis in form, in skeletal arrangement, and

in spiculation ; in fact it very probably represents an example of a Gellius which has lost its sigmata. I have
gone into this matter in some detail because it is always interesting to trace the probable line of descent of a

Renierine sponge from some form witli microscleres. Further, an instance of this kind furnishes some support to

part of Dendy's recent scheme of classification, viz., that of making the Gelliiuae the starting-point of the

Halicliondrina.
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aud frequently li<ave a small central knolt. (Figures are given for convenient comparison

with the nearly related new species, G. Jhnhriatus, described below.)

The pores, abundant over the areas roofing over the spaces between the main

fibres, are circular or oval aud vary from 30-70 m in diameter ; the subdermal spaces

are about a millimetre in depth ; there are also smaller and shallower subdermal spaces

between the more central terminal branches of the main fibres. The flagellated

chambers, which are unusually small, viz., about 23m in diameter, are spheroidal and

eurypylous ; as seen in section they line lal)yrinthine folds and spaces.

The cellules spheruleuses attain the large size of 35 n- m diameter, the .spherules

also beine of considerable size, viz., 8 m-

Sections of the branches show nests ((mtaining 30-50 enil)ryos, forming (conspicuous

red patches in the sections in balsam ; eactli embryo is about 235// in diameter, and of

ycUowish colour, though red in masses. Some contain rliaphide-like -oxeas. On the

surface of the figured specimen are several little hemispherical pits from 2-5 mm. in

diameter ; these are probably the exposed surfaces of the embryo-containing cavities,

and not due to parasites.

The specimens were dredged in McMurdo Bay, in depths up to 20 fms. The

'Belgica' obtained a specimen from Lat. 70° 23', Long. 82° 47' W., from 500 metres.

Gellius fimbriatus.

(Plate XVII., figs. 2, 2a, and Plate XXIV., fig. 2a-b.)

1907. Gellius Jlmhriatus Kirkpatrick (10a. p. 286).

Sponge in form of a thick triangular cake, or conico-cylindrical. Texture soft,

easily broken. Colour in spirit, pale buff.

Surface level, or almost imperceptibly hispid ; showing through the dermal

membrane a somewhat areolated pattern, each areola being formed by the end of a

main fibre giving off fimbriated twigs which roof over the subdermal spaces between

the main fibres. A few circular oscules about 5 mm. in diameter aud with slightly

raised rims occur.

Skeleton formed of longitudinal lines of flat, loose, band-like main fibres, wdth

an irregular and obscure reticulation of single spicules between. The main fibres

.spread out in a i)aniculate manner a little below the dermal membrane.

Spicules. Megascleres. Oxeas, 537 x IG-25/a, slightly bent or curved at

centre, attenuating gradually to sharp points.

Sigmata varying in size, the largest being 40 /a long, 1 7 " G /a, broad, and l'7G)u,

thick, with one or more angular bends in the curve, usually one end of tlie shaft with

an angular bend, the other end curved.

The .specimen selected as the type of this species has a flattened angular pad-like

body, 10 cm. long. 4 "5 cm. broad, and 2*5 cm. thick; it apparently lay free on the

bottom.
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The upper surface alone shows the areolated appearance below the dermal mem-
brane, the under surface being nearly opaque.

A second specimen is conico-cylindrical *in shape, 11 cm. long and 3 cm. in

diameter, the lower end being broken off. This specimen also apparently lay on the

bottom along part of its length, as the pore surface extends all round only at the

upper end of the specimen.

A third .specimen from Coulman Island is fan-shaped, 7 cm. high, 3*5 cm. thick,

7 cm. broad at the upper edge, and 3 cm. broad at the l)ase, where it is attached to two

small stones. The surface is quite worn away, and the body of the sponge full of deln-is.

An "areola" with its central node (the end of the main fibre) and lateral

branchlets occupies on an average an area of G x 4 mm.

The ends of the main fibres are arranged in linear series.

The dermal membrane is separated about 3 mm. from the fioors of. the large

sub-dermal spaces, and the band-like supporting pillars are aljout 2 mm. broad. A
vertical section gives the appearance of a miniature "hall of a thousand columns."

The dermal membrane on the under surface of the sponge contains scattered oxeas

arranged tangentially.

The pores vary a good deal in size and .shape, being oval or round, and 45-120 ju,

in diameter. The flagellated chambers are spheroidal, eurypylous, and about 25 [x in

diameter. The triangular cushion-like shape of the type recalls to mind Gellius

Jiagellifer (R. and D.), but there are no flagellate sigmata in the new species.

G. rudis (Topsent) has a much firmer and denser structure ; the oxeas are shorter,

thicker, and with tornote ends, and the sigmata are more slender and with uniform curve.

Dredged near Winter Quarters, off Hut Point in 12-20 fms. ; also off Coulman

Island in 100 fms.

Gellius pilosus.

(Plate XVII. , fig.s. 3, 3a, and Plate XXIV., fig. 3a-c.)

1907. Gellius pilosus Kirkpatrick (10a. p. 287).

Sponge in form of an erect flattened triangular or elongate lamella divided or

digitate at the upper edge.

Consistence soft, fleshy, compressible.

Colour in spirit, dirty white or very pale yellow.

Surface finely conulose and pilose owing to the projection of the ends of the main

skeleton fibres about 1 mm., the conules being about '6 mm. apart from each other.

A few oscules about 1 mm. in diameter, on a level with the surface.

Skeleton formed of slender main axial fibres on an average about 2-5 spicules

thick, curving out to the surface where they form the pile, and of secondary fibres,

usually one, but sometimes two or three spicules thick, at right angles to the main

ones, with which they form oblong scalariform meshes. Spongin well developed at the

nodes of the network.

VOL. IV, ^ 6
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Spicules. Megascleres. Oxeas, 537 x 22 -75)01, sharp pointed, sub-tornote, a

few being distinctly toruote.

IMicroseleres. Sigmata, very abundant both in choanosome and ectosome, C-shaped,

39 X 16 • 25 /i, in length and breadth, and 1 • 5 /a thick.

There are two specimens. One of them is in tlie form of a triangular lamella

dividing into two sub-terete branches, the total length being 10 "5 cm., the breadth

3" 5 cm., and the thickness 1 cm. The second specimen is 11 cm. long and 3 cm. broad,

with little more than a notch at the upper edge, indicating a division into branches.

The Hcshy matter is nearly all macerated out, leaving a flexible skeletal framework.

In the first specimen the surface shows the little conules penetrated by spikes 2-3

spicules thick, with scjuarish concave depressions about "5 mm. l)ctwcen any four

conules. The dermal pores are imperceptible. There is a thin collenchymatous

ectosome about 'IS mm. thick, excavated by shallow sub-dermal cavities; the

eurypylous flagellated chaml)crs are ovoid, 26 x 23 /x. The new species bears some

resem))lance to Gellius JlageUifer (R. and D.), but differs from it in the absence of

the peculiar flagellate sigmata. Further, G. flafiellifer has an even surface, and

a dermal skeleton network of spiculo-fibre ; l)ut iu the new species the secondary

fibres, usually not more than one spicule thick, are often not present at or just

below the surface.

Dredged near Winter Quarters, off Hut Point, 25-30 fms. ; and at No. 12 hole,

25-30 fms.

Gellius cucurbitiformis.

(Plate XVII., figs. 5, 5a-c, Plate XXIV., fig.s. 5a-b.)

19(i7. Gdliuft cunirUliformis Kirkpatrick (10a. p. 288).

Sponge small, free, bulbous with fistular prolongations. Surface smooth, showing

under a lens a fine white reticulum. Colour in spirit, pale l)rown. Consistence,

rather soft.

Skeleton. With a distinct dermal layer of irregularly arranged tangential oxeas.

Choanosonial skeleton a rcti(;uluni (with s(|uai-c or triangular meshes) of spiculo-fibre,

the strands 2-3 spicules tliick, with a faint indication of main fil)res i-adiating to

the surfa(-c.

Spicules. IMegascleres. Oxeas, 342 x '.)*75/i, slightly curved, sub-tornote.

JNlicroscleres. Sigmata varying in size, the smallest being about 20 /u, long,

C-shaped and with uniform curve, and the largest 39 ju, long, 19"8ju. broad and

\--2li thick.

There are two small specimens, both of which were found in a tangled mass of

dehrifi surrounding a worm-tul)e. The larger, the type specimen, consists of a Ijasal

bulbous portion, 13 mm. long, 7 mm. broad, and 8 mm. high, from one side of which

arises a rather thick-walled fistula 13 mm. liigh and 5*5 mm. in diameter; at the

opposite side is a l)roken circular area, from which, in all probaliility, a second fistula
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arose ; lastly, between these two, is a small raised kuob with a rounded orifice on one

side of it. The narrow oscular canal is not central, but along one side of the thick

walled complete fistula.

The second specimen is tubular, with a slightly enlarged solid base, whence arises

a fistula; the total length is 2'2 cm., and diameter "6 cm. No pores are discernible;

the subdermal spaces are about • 2 mm. in depth.

The eurypylous flagellated chambers are 2.3 ju, in diameter. Cellules spheruleuses,

8-9
fji in diameter, are common.

There is no bast-like subdermal layer as in Occanapia iiioUis Deudy (4. p. 248),

and the spicules of the latter are smaller, the oxeas being 200 x 8 /i, and the sigmata

only IC) jx. Lundbeck (12. 2>p. 04, 66) describes two species of Gidlius with fistulae,

and with a well-developed dermal l)ark, viz. : G. luridus and G. vilcrotoxa, but both

these species have toxa in addition to sigmata.

The two specimens were dredged off Hut Point (Winter Quarters) in 25-30 fms.

Gellius glacialis, var. uivea.

(Plate XVII. , fig. 4.)

1887. Gellius f/lacialis var. fiivea Eidley and Dendy (15. p. 42, PI. VIII., fig. 8, etc.).

The one example is in the form of a small spherical knob attached to a branched

Polyzoon, resembling in these respects the 'Challenger' specimen from Prince Edward

Island. The sponge, which is 17 mm. in diameter, is brittle, and has a well-marked

ectosomal skeleton formed of tangential oxeas. The megascleres and sigmata are

smaller than those of the 'Challenger' specimen, but are in other respects of

the same character ; accordingly I have not regarded the Antarctic specimen as a

new variety.

The larger sigmata are often united in bundles of sigmadragmata.

The following table gives the dimensions in m of the spicules of G. glacialis, and

of the ' Challenger ' and Antarctic specimens of var. nivea.
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OCEANAPIA TANTULA

*

(Plate XVIIL, figs. 5, 5u, 5b, and Plate XXIV., fig. 8a-e^)

11)0". Oeeanapia tantula Kiik])ati'ick (10a. p. 289).

Description.—The .sponge consists of five small IVagments of tulics, the longest of

which is 8 nun. in length, l)y 4 mm. in diameter ; three of the pieces arc hollow, thin-

walled and tubular; the other two are solid. One of the solid pieces seems to belong

to the top of a fistula.

The colour is transparent white.

Skeleton. The dermal layer is composed of a chitinous-looking membrane witli

strongyle.s lying tangentiall}', u.sually in one layer and densely packed, but sometimes

more or less scattered.

The white strands of the loose subdermal reticulum ai"e visible through the surface.

They are longitudinal, and (jnly anastomose occasionally. The strands are less than

• 1 mm. in diameter. They vary in composition ; in some parts being composed of

strongyles smaller than those of the dermal layer, in other parts of smooth tricho-

dragmata, or again of strongyles, amphityles and trichodragmata. The pale transparent

choanosomal tissues are crowded with small spined rhaphides.

Spicules. Megascleres. Strongyles, 437 x 19 )u,, slightly fusiform, curved once

or sometimes twice. Occasionally one end is pointed, the spicule becoming

a style.

Amphityles, 395 x 7*25 /x, slightly fusiform, heads 13ju, long, 9*75 mm.
broad.

. Microscleres. Long, smooth x'aphides, separate or in bundles forming part of the

subdermal reticulum, 650 x 2 • 5 /x.

Short scattered spined raphides, usually stylote, 1G2 ju, long, and about 2 • 5 m broad.

11. V. Wilson describes (34. p. 128) a species of Oeeanapia, viz. 0. hacillifera

with strongyles, but it has the usual sigmata.

Oeeanapia (^Phloeodictyon) singaporensis (Carter) has strongyles in the dermal

layer, but oxeas as well as strongyles in the skeleton fibres, and there are no micro-

scleres.

The species of the Gelliine genus Mhaphisia have oxeas, trichodragmata, and, in

one species, toxa ; l)ut there are no fistulae, and there is no subdermal reticulum of

spicular fibres.

It is regrettable that there is so small an amount of material on which to base a

new species, but the marked characters of that which is available seem to render

such a proceeding justifiable.

Dredged near Winter Quarters, from No. 10 hole, 130 fms.

* Tantulus, ever so little.
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Sub-Family RENIERINAE, Ridley akd Dendy.

Pyloderma.

Halicliondria (pars) Ridley and Duudy (15. p. G).

Renieritme with a parchment-like, easily-separated, dermal membrane in which

are situated closely-packed tangential oxeas, and with distinct round or oval pore areas.

Pyloderma latrunculioides.

1887. Halicliondria latniiiculioidea, Ridley and Dendy (15. p. 0, PI. I., fig. fi, &c.).

There is one flabellate specimen attached to a small stone. The height is 6 cm.,

the width at the upper rim 5*5 cm., and the thickness 1*8 cm. The oscules, generally

contracted info little white (Zonules, are scattered about among the pore areas, and not

collected on the edges as in the ' Challenger ' examples. Each oscular opening leads

into a smooth funnel-like cavity with a sharp-edged circular sphincter-like opening at

the l)asc.

The strongly marked characters of this peculiar species seem to me to necessitate

its removal from Halicliondria and its inclusion under a new genus. In the ' Challenger

'

Report Ridley and Dendy state that they were at first doubtful whether the arrange-

ment of the pores in definite areas would prove to be a character of generic importance,

and finally decided that this feature was only one of adaptation. Prof Dendy has

since told me that he now thinks that this species should be placed in a distinct genus,

and in this opinion I concur. There are no microscleres to help in tracing its afiinities

and the body skeleton is Renierine in character ; accordingly it is for the present placed

among the Renierinae.

Dredged off" Coulman Island in 100 fms. The ' Challenger ' obtained specimens

from a depth of 600 fms. off" the mouth of the Rio de la Plata.

Petrosia fistulata.

(Plate XVIII. , figs. 4, 4a-b, and Plate XXIV., fig. 7.)

1907. Petrosia fistnlila Kirkpatrick (10a. p. 21)(().

Sponge tubular. Surfixce smooth, showing the round openings of the inhalant

canals about • 4 mm. in diameter and close together.

Inner surface of the tube of the sponge finely or rarely coarsely pilose, and

showing the round openings of the exhalant canals about 1 mm. in diameter. Colour

in spirit, pale yellow. Texture firm, but slightly compressible. Euiypylous

fiagcllatcd cliambers spheroidal, 24 '5 m in diameter.

Skeleton formed of main fibres proceeding from the inner to the outer surface,

joined by secondary fibres one spicule thick, so as to form obscurely quadrangular or

hexagonal tubes about • 5 mm. in diameter ; ends of spicules cemented with spongin.

Spicules. Oxeas, 492 x 24*4 /a, bent usually, or curved at centre, sub-tornote.



52 11. TvIRKPATRICK.

There arc four specimens, tlie two larojcr l»eing uniformly cylindrical and the

smaller ventricose. The largest is 6 cm. long, the diameter being 2 • 1 cm. and the

thickness of the wall 5 mm.

The dermal membrane roofing over the inhalant orifices is usually supported there

by two or three single spicules radiating to the centre. The pores are "95 m in

diameter.

Small embryos aliout "76 mm. in diameter occur. The new species comes nearest

to the species from Kerguelen, which Carter (3. p. 287) identified as Tkalijmis

subtriangidarls Duch. and Mich., but which Ridley and Dendy (15. p. 'J) regarded

as synonymous with Petrosia slmilis* (Ridley and Dendy).

The spicules of the Antarctic species are very much larger than those of Carter's,

and partly in consequence of this the skeletal network of the lattei- is much denser

from a closer approximation of the fibres.

The dimensions of the oxeas of four nearly related species of Petrosia are

as follows :

—

Petrosia similis (R. and D.), 225 x IG/a.

Thalysias suhtriangularis (D. and M.), Carter, 190 x 12 /x.

Petrosia (Sehmidtia) aulopora, 0. Sch., 175 x 7 /a.

Petrosia Jistulata, 493 x 24'4/u,.

Dredged near Winter Quarters, No. 12 hole, 25-30 fms. ; McMurdo Bay,

96-120 fms.

EeNIERA SCOTTI.f

(Plate XVIII., figs. 1-2, and Plate XXIV., fig. 6.)

1907. Reniera sfo//*' Kirkpatrick (10a. p. 291).

Sponge consisting of one or more fistulae. Texture very soft and easily lacerated.

Colour in spirit, varying from yellow- to pale reddish. Outer surface varying from

being finely hispid to having large conules and meandrine ridges. Inner surface of

fistulae very finely hispid in the spaces between the numerous orifices of exhalant

canals. Flagellated chambers large hemispherical, 60 X 40 /a.

Skeleton formed of parallel longitudinal lines of main fibres, about 2-6 spicules

thick, curving outwards from the inner to the outer surface, where they pass into the

conules and ridges ; secondary fibres at right angles to the main ones, one or two

spicules thick. The spicules are not closely united, and spongin is only present in very

small amounts.

Spicules. Uxeas 343 X 14-6 /a, curved or bent at centre, sub-toruote.

* The specimen from Kerguelen Island which Carter identifies as Thalysias suhtriangularis Duch. & Mich.

is, I believe, specifically distinct from Petrosia similis R. & D. The fine spioular network of the former, with its

slender main fibres, and still more slender unispicular secondary fibres, contrasts strongly with the thick cable-

like longitudinal and transverse strands ot tlie latter. Carter's specimen appears to me to belong to a new

species.

t This fine species is named in lionour of Captain E. F. Scott, 11.N., C.V.O., the leader of the Expedition.
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There are six specimens and fragments. The outward appearance varies greatly

according to age and size. In one small specimen the surface is finely hispid, in larger

ones conulose, and in very large ones conulated and with high meandrine ridges. The

largest specimen No. 118 (PI. XVIII. , fig. 1) is in the form of a wide thick-walled tube,

12 cm. high and G cm. in diameter, and with walls 1 "5 cm. thick, Ijut attenuating towards

the rim of the tube. This specimen is incomplete below. The orifice is circular, and

witliin the rim is a diaphragm contracted to a white line.

The surface is covered with large conules and meandrine ridges rising to a height

of nearly 1 cm.

The dermal membrane, iu the spaces between the conules and ridges, shows as a

fine lace-like reticulum, with circular pores 133 /x iu diameter, and Ijcneath it the

orifices (1-1 '5 mm. iu diameter) of the inhalant canals are visible. The exhalant

orifices on the inner wall of the tube are much larger than the inhalant ; they vary

from 1 to 6 or 7 mm., their edges are smooth and rounded. In the second largest

specimen, these orifices are arranged in longitudinal rows, and are oval with the long

diameter vertical. This arrangement results from the way in which the contraction

of the tubular sponge body is restricted by the main longitudinal skeletal fibres

running beneath the inner surface.

In a third specimen (No. 132), the outer surface of the wall is almost smooth to

the naked eye, though under a lens it is seen to be finely hispid, with the top of oxeas

projecting from minute conules.

In another specimen the basal part of the sponge divides into two tubes, one

of which is nearly smooth, and the other with ridged surface.

The species closely resembles R. spinosella, Thiele (23. p. 459), from Punta

Arenas. In Thiele's species the body is tubular, with conulated surface, and the texture

is very soft ; but the skeletal framework is irregular, and the oxeas, though similar in

form, are much shorter, smaller and more slender, being only 150-170 ju. long and

7-8 /A thick.

Another species showing certain resemblances to R. scottl, viz. R. aquaeductus

Schmidt, var. infundibular is (R. and D.), has a unispicular skeletal network.

Specimens were dredged near Winter (Quarters, in No. 12 hole, 25-30 fms. ; S.E.

of Cape Armitagc, 100 fms.; off Flagon Point, 5-25 fms. ; off E. end of Ice Barrier,

100 fms., mud and stones.

Reniera dancoi.

(Plate XVIII. , fig. 3.)

I'.lOl. Reniera dancoi, Topsent (29. p. 12, PL II., fig. 1, and PI. III., tig. o.)

There are two specimens. One is of a compressed digitate form, 10 cm. long,

2' 5 cm. wide, and 1 cm. thick. Aljout the middle of one side is a projecting shoulder

with an oscule. Near, but not (juitc at the summit, on the opposite edge, is

a second oscule. The specimen is (jontracted at tlie centre; the alternate oscules
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and contracted waist give the impression of a >)udding of the upper lialf of the specimen

from the lower.

The colour is pale brown in spirit, and is due apparently to the abundance of

masses of cellules spheruleuses ; the specimens descrilied by Topsent are grayish or

whitish.

The ' Discovery ' specimens have, in parts, a hispid rather than a conulose surface,

the spicules standing above the level dci-mal )ii('nil)rane like sticks out of water ; l)ut

in other places the surface is finely conulose. The oxcas arc (;42 X 18 m, those of the

'Bclo-ica' ])ciii<T'(530 x 18-20 /i.. By deep staining of a portion of macerated skeletal

network a small amount of spongiu becomes disceniible at the nodes. The flagellated

chambers, 55 x iO jx, though rather large, are smaller than those of Topsent's specimens,

in which they are of unusual size, vi;^. 70 x 50 /x. The second specimen is merely a

shapeless fragment.

Dredged near Winter Quarters, off Hut Point, 25 fms. ; Ncj. 12 hole, 25-30 fms.

The ' Beloica " Expedition obtained several small specimens from 450 metres, in

Lat. 71° 19' S., Long. 87° 37' W.
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PLATE Till.

Fig. ].

—

Craniella smjitta (Lendenfeld) var. luirroniiiHia, ii. var., \ uat. size, p. 1.

Fig. 2.—Surface at junction of poral and nou-jioi'al or oscular zones (x 2).

Fig. 8.—Section showing poral areas and sub-dennaJ spaces ( x 6).

Fig. 4.—Eurypylous flagellated cliambers opening into terminal exhalant canal ( x 12o).

Fig. .').—Anathaene (x 50). Sa, Cladome of same (x 100).

Fig. fi.—Cladome of anatriaene with straighter cladi than 5a (x 1(10).

Fig. 7.—Anatriaene with short, thick cladi (x 50). Cladome of same (x 1C<|).

Fig. 8.—Protriaene (x 50), 8a, cladome of same (x 160).

Fig. 9.—Cladome of protriaene with equal cladi ( x 1 (50).

Fig. 10.—Large oxea ( x 50).

Fig. ] 1 .^Trichodal protriaene (x 160).

Fig. 12.—Sigmata ( X 700); 12a, the same (x IKXi).

Fig. 13.—Cortical oxea (x 50).

Fig. \i.—Craniella sagitia vnv. pachyrrhabdus, n. vnr. Style (x 50).

Fig. 15. —Strongylc ( x 50).



J (»

-^.

i

%

i







PLATE IX.

Fio. 1.

—

Cmifhyra barhatn Solhi*;, 1 nat. size, ji. i;.

Fir.. 2.—Vertical section throiijrh an oscule ( X i")).

FiCt. 3.—Young sijecimcn with onu poiviciilyx in front and one oscule at tlie ujiper end ( x 8).

Fig. 4.—Cortiail oxea from a larse specimen (x l(iO).

Figs. 5-7.— Single and double "silica pearls" (x 700).

Figs. 8-12.—"Silica pearls" around whicli crystals of sea-salts have become deposited (x 42.">).

Figs. 13, 14.- Spheroidal masses of sea-salt crystals (in uptical section), which stain deeply in carniin(

(X 42:.).

Fii;. 1.5.

—

Ciunidla smjitta var. micromgnui, vertical section of cortex in poral region, showing radial cortical

oxeas arching over sub-dermal sj)aces ( x 12).

Fk;. 1(i.—Crnniella xn/jitift var. mkrofiu/ma, vertical section of corti'X in oscular region showing absence of

radial cortical oxeas (x 12).

Fig. 17.

—

Graniella saffitta \ax. pachyrrliabdu>i, flagellated chambers (x 200).

Figs, is, ]'.).—Collar cells of the same (x 1000).

Note.—The flagellated chambers as seen in fig. 17 are nearly denuded of collar cells, which

have probably become separated owing to the action of the osmic acid used in the case of this

specimen ; consequently the collar cells with their collars, as seen in the figures, have probably not

become fixed in their normal position. See remarks on ]>. I.
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PLATE X.

Fig. 1.

—

Cinachi/ra rertc.r Leiulcnfcld, nat. size, p. '.).

Fig. 2.—Vertical section of a porocalyx (x 10).

Fig. 3.—Vertical section of an oscule (x 10).

Fig. 4.—Vertical section of cortex ( X 25).

Fig. 6.— Flagellated chambers, apopyles opening into beginning exhalant canal (x ICO).

Fig. 6.—Collar cells ( x 1 (500).—The section shows the cut edges of the concrescent collars of the collar

cells ; the diffused coloration beneath these cut edges apparently represents Sollas's membrane torn

down in the course of section cutting. The material from which the section was cut was deep black

from the effects of osmic acid, and was not good from a histological point of view.

Fig. 7.—Large somal oxca (x 100).

Fig. K.- -Clioanosomal oxea (x 100).

Fig. 9.—Anatriaene with bend in cladi (x 100).

Fig. 10.—Anatriaene with uniformly curved cladi (x loO).

Figs. 11, 12.—Protriaenes.

Fig. 13.—Trichodal protriaene (x lOo).

Fig. 14.—Sigmata ( X 700); 1 4a, the same ( x 1400).

Fig. 15.

—

Cinarhi/ra vertfx var. monticuhiris, n. var., nat. size, p. 1 1

.

Fig. 1G.—Oscular chimney of the same (x 10).
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PLATE XI.

Fig. 1.

—

Cinachyra vertex var. montkularix, two porocalycal monticules ( x In).

Fig. 2.—One, ditto clarified and lishtly stained (x 2(i).

Fig. 3.—Vertical section of a monticule (x i(»)-

Fig. i.—CranieVa leptoderma (SoUas), iiat. size, p. 4.

Fig. o.—A smaller specimen of the same, nat. size.

Fig. G.—Tangential section of surface (x 100).

Fig. 7.—Vertical section (x 15).

Fig. S.—Cortical oxea (x ino).

Fig. 9.— -Vnatriaene (x 100).

Fig. 10. - Another kind of anatriaenc (x 100).

Fig. IJ.—a third kind of anatriaene (x lOO).

Fig. 12.—Distal end of pmtriaene from root-tnft (x Khi).

Fig. l;l—Trichodal proDriaene ( x loo).

Fig. 1-1.—Sigmata (x TOO) ; 14a, the same (x 1400).
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PLATE XI J.

Fk;. 1.—a. 8phaerotyU(i< anfmrticm Kirkp. Nat. size : p. 10. B. Polymastia invaginata Kirkp. ; p. 15.

(Note. The surface pile is, in tlie natural condition, more uprii^lit than in this specimen, where it

has been crushed down.) C. The larger of the two small specimens above is Sphaerotylus capitatus

Vosmaer, nat. size ; p. 18 ; the smaller is S. antarcHcus.

Figs. 2, a.

—

Sp/iaerolylm antarc/kus, young specimens. Nat. size.

Fig. 4.—Portion of another young specimen ( x 25).

Fig. 5.

—

Sphmrotyluit antarrticu'i. A spheroidal specimen. Nat. size.

Fig. (;.—Style from radiating main fibre (x lot*)-

Fig. 7.—Style from inner cortical tangential layer (x loO).

Fig. .s.—Spherostyle ( X lOO) ; Sa head of same ( X 125).

Figs. 9-12.—Heads of various spherostyles (x 425).

Fig. 13.— Slender curved choauosomal tyle (x 100).

Fig. 14.—Beaded tyle from radial fibres (x 425).

Fig. 15.—Curved cortical tyles of outermost layer of cortex (x 100) ; 15a, the same (x 160).

Fig. 10.- -Straight tangential tyle of lower cortical layer (x 100) ; 10a, the same (x 425).
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PLATE XIII.

Fig. 1.

—

Sp/ifierofi/lus antarcticus. Section of young specimen (X 3).

Fig. 2.—Section of same (x 20).

Fig. 3.—Dermul pores ( x 100).

Fig. 4.^Inner surface of cortex showing terminations of pore canals ( x 1 00).

Fig. 5.—Horizontal section of papilla (x 15).

Fig. (;.—Vertical longitudinal section of papilla (x 15).

Fig. 7.—Diplodal flagellated chambers ( x 400).

Fig. 8.

—

Sphcterotylus capitatus (Vosmaer) choanosonial tjle (x 100) ; 8a, head of the same (x 100).

Figs. 9, lo.—Smaller tyle and sub-tyle from spread out ends of radiiiting fibres of skeleton (x IGO).

Fig. 11.—Cortical tyle, also found in choanosome between the main fibres (x 100).

Fig. 12.—Smallest kind of cortical tyle (x 100) ; 12a, the same (x 100).

Fig. l:;.—Exotyle (x 100) ; l:ia, clavate head of same (425).
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PLATE XIV.

Fig. 1.

—

SphamilijluK rapitatiin, vcitiwU suction (X 2;')).

Fios. 2-4.—Buds of the Siime ( X 1;')).

Fig. 5.

—

PoUjmaxiia invafjiiata, specimen cm in half ; uat. size, p. 15.

Fig. G.—A'eriical section (_x 2o).

Fig. 7.—Flagellated chambers (diplodal) (x HtiO-

Fig. X.—Stellate group of tyles iu choanosoine (x 100) ; «a, separate tyles of stellate groujw (x 100)

Fig. '.).—Straight style (x 10(i).

Fig. 1(1.—Curved style (x 100); 1 oa, nari'ower head of another spicule ( X 100).

Fig. 1 1 .—Slrongyle (x 100).

Fig. li.—Long slender tyle (x lOO).

Figs. 13, 1 L -Cortical tyles ( x 100).

Fig. 15.—Choanosornal tyles (x loo) ; 1,'ni, the same (x IGO).
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PLATE XV.

Fig. 1.

—

LalruncnUa apiralis ]i. & D. var. hiformis var. ii., f iiat. size, p. 14.

Fig. 2.—Style of snme ( X 100).

Fir;, ."i.—Discaster with apical spine ( X 700).

Fig. 4.— Discaster without apical spine ( x 100) ; 4a ( x 700).

Fig. 5.—Reduced discaster ( x 100).

Figs. G, 7.—Reduc(id discastei-s from anotlier specimen (x IGO).

Fig. 8.

—

Suberites microstoimis R. & D. var. stellatus, var. n., nat. size, p. I'J.

Fig. !).—Sub-tyle of same ( X loO) ; 9a (x 400).

Figs. 10, 11, 12.—Cortical tyles (x 100).

Fig. 18.—Surface of S. microslomus var. steUatm, showing stellate poral areas (x 25).

Fig. 14. Surface of typical S. microstomus. showinsr circular poral areas (x 25).

Fig. 15.—Surface of typical S. caminatm R. & 1)., showing stellate poral areas (x 25).

Fig. 16.—Sm-face of S. caminattts R. ^t 1). var. papillatus, var. u., showing papillated stellate poral

areas ( x 25), p. 20.
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PLATE XVI.

Fifi. ]. Joi/euxia belli KivkTp., mit. she,
Y).

il.

Fig. 2. Section of simie tlironijh a por.il tube, oortex ;uk1 choaunsome (x 10).

Fig. 3. End of a larger poral tube, showing poi'al sieve ( x 10).

Fig. 4. Style (rare) (x 100).

Fig. 5. Strougyle(x 100); .5a, further enlarged

.

Fig. ('t.--Sf.yloiordylii. boiealix Loven var. umuita var. u., nat. size, p. '22.

Fig. 7. Ectosomal micro-styles ( x 100); 7ii(x 500).

Fig. 8.—Smaller oxea of the head of the sponge (x 100).

Fig. !t. Heteroxea (x 100).

Fig. 10.—Large oxea of stem, with central swelling (x 100).

Figs. 11, 11a.

—

Suleritex mmiiiatus 11. & D. \-av. papilldttm u. var., nat. size, p. 20.

Fig. 1 2.—Cortical tyle ( X 100).

Fig. 13.- Ditto (x 100).

Fig. 11. -Tyle from radiating skeletal fibre (x 100).
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PLATE XVn.

Fig. \.— Gillillf rw/is Tojisi-nt. p. 15.

Fig. la.— Set'tion of auiiie ( x .'').

Fig. 2.

—

Gelliiif fimbriatiis Kirkp., nut. sizi', )>. 4ti.

Fig. 2a.—Section of same ( x •">).

Fig. 3.

—

GpIIi'iix piloxuft Kirkp.. nat. sizi, p. 17.

Fig. ;^a. -Section (X ."i).

Fig. t.

—

Gplli.m glaciidi)' var. niriM Ridley au'l l>'-uiiy. nat. size, ]>. I '.I.

Fig. h.— GelliiiK cimirhitifonnix Kirkp., nat. !-iz'\ p. t'^.

Fig. aa.—Another specimen of .same. nat. size.

Fig. Sb.—Surface ( x 60).

Fig. Tic^Sectiou ( x i;.i).

Fig. Vi.— -Sigmaxitiy!<sa phdhi'llidiilf^ Kirkp., nat. ni>;':, p. I'o.
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PLATE XVIII.

Fig. 1.

—

Reniera scotti Kirkp., iiat. size, p. 52.

Fig. l<a.—Surface, showing pores ( x 2).

Fig. lb.-—Vertical longitudinal section ( x x).

Fig. 2.

—

Reniera scotti, another specimen.

Fig. ?>.—Reniera dnncoi Topseut, nat. size, p. •'">:!.

Fig. 4.^

—

Petrodafistulata Kirkp., nat. size, p. Ul.

Fig. 4a.— Surface of same ( X 4).

Fir. 4b.— Section (x 8).

Fig. .">.— Oceanapia laniula Kirkp., fragments of fistulae, p.

Fig. .5a. -Closed end of one of the fistulae ( x 4).

Fig. ijb.—Section (x H).
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I'LATl-; .\fX.

Fig. ]. -Dfifimacidon kergvehnciaix R. .t 1). vnr. anUiftkc var. n. Nat. sizr. ]'.
:!"

Fifj. 111. —Section of same (x 5).

Fio. 2.

—

Desmaiidoii h'njiiplfniiish \i. & I), var. tadnlilrx v. r. n. Nat. size, ]i. ;>h.

Fig. 3.

—

Desinaridon spinii/pni Kivkp. Xat. size, p. :i'.).

Fir. 3a.- Section of same ( X i>).

Fig. 4.— Df'xniacidon manniilri/ifi Kivkp. Xat. size. |i. 4ii.

Fig. 4a.—Section ( x :.').

Fig. 5.— Uenidnchela Idnh'xti'ri Kiri<]). \u . size, \\. I:'.

Fig. i»a.- -Section of same (x l"i).

Fig. 0.

—

Hoplakithara. demlyi Kivkp. Xat. size, p. 44.

Fig. fia. The same (x s).

Fig. Gb. -Obliiiue section across tlie upper liaif of tlie specimen (x 'J.h).
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PLATE XX.

\u..
.

Jj,,:ale aceratn Kirkj.
JJ

„.t. .izc, p. 3C ; a, surface ( x 5) ; ^ vertical section, „at. size.Hg. > 3rycale ,nageMan,m (RKlley). Dermal reticulum showing the uniformly level surface p 3(iFio. :.. E.penops,x villom (Carter). Nat. size. p. 35 ; a, h, villous and pOose surface ( x ]()) . vertical
section ( X 5).

' ^ j^ i •viuiv-a.

K'...
4.

^

^;^,./.^«« ,,p„,iM, (R. & o.). g nat. size, p. 34 ; a, villous process on the surface of the sponge(X :0 :
I), surface (X 5) ; c, vertical section (X 5).
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PLATE XXI.

Fk;. \. -TMlania variolosa Kirkp-.s].. ii. \ nat. size, p. Vl.

Vm. \a. -Port) areas of same (x H>).

Fk;. 2.

—

Tedania coulmani Kirkp., p. 33.

Figs. 3, 4, in.—lophon radiatus Topsent. Nat. size, p. 'ix. '^a, closed osciile, X 1'.

Pk;. 4/^—Open osculo of same (x 10).

Fig. U.—Pore area of .same ( x ID).

Figs, n, ha.—lophon spatnlatus Kirkp., uat. size, p. i'9.

Fig. i)b.—Osculi' of same fully contracted, side view ( x I it).

Fig. 5J'.— Oscule of same, front view (x 10)-

Fig. 5':.—Pore area of same (x 10).

Fig. ((.

—

lophon HahMo-iluiitat lis Kirkp. \ nat. size, p. 30.

Fig. Oa.—P)rancli of same, i nat. size.

Fig. {Mk—Oscule of same, nat. size.

Fig. Cic.—Pore area of same f x li).
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PLATE XXI 1.

i''iii. 1.

—

Mt/xiUti ileceptii Kirkp. on Ijranch ol' l'olyy,(jon, nat. size, p. 27.

Fi(i. >.—The s;iine encrusting a stone, nat. size.

Fk;. ia. Surface of Fig. 2, enlarged.

Kk;. ;i. HymediKmki areulata Thiele, % nat. size, p. 24.

Fi(3. :!«.—Oscule of same (x 2) ; Fig. :\b, pore area (x •">)
; 'A<\ vertical section (x ri).

Fk;. I. Hymexksmia ctigva Kirkp., nat. size, p. 24.

Fic. ). Hymnrhapliia rtifn Kirkp., nat. size, p. 25.

Fk;. (>.— OjMitasponyia nldijicata Kirkp., nat. size, p, 25.

Fig. 6ff. -Section of half of ecliiuated fibre ( X 20).

Fki. 1 . Li^somyj-illa kanitschi Kirkp., nat. size, p. 26.

Fk:. la. Vertical .section of same (X 20).

Fio. X.- Axinflla siipratamescens Topsent, nat. size, p. 2;i.

Vii\. 8a.- Longitudinal vertical section of same (x 20).
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PLATE XXIII.

l-'Ki. 1.— Desmacidon kerguelmenniii R. & D. var. antaretim var. u. ; «, oxea (x 160); b, side view;

h\ front view of isocliela ( x 17fiO) ; c, a variety with smaller palmate tooth (x 17(iO) ; d, (1>, side

and front views of isochela from type of D. kenjuehnensix, R. & 1). ( x 1700) ; p. 37.

Fig. 2.

—

Desmacidvn kerguflcaennis var. cactoides var. n. ; a, strongylate oxea ( x 160) ; h, i\ front and

side views of isochela ( x 1760) ; p. 38.

Fi(i. 3.

—

Desmacidon xpinigera Kii'kp. ; a, h. oxeas (x 160) ; c, c', side and front views of palmate isochela

(X 176(1), p. 39.

Fig. 4.

—

Desnturidon macandrina Kirkp. ; a, oxea (x 160) ; b-b^, ancorae unguiferae (x 700) ; p. 40.

Fiii. .').

—

Cercklochela lankederi Kirkp.; «, oxea (x 160); i, c, d, e, canonochelae, developmental forms

( X 700) ; /, lateral view showing lamellae ( x 700) ; g, lateral view of side opposite to lamellae

(x 700); h, buck view, i.e., of the shaft, showing straight line of axial canal within the right

edge ( x 700) ; k, half of a spicule broken across ( x 7u0) ; /, end view ( x 700), p. 42.

Fig. 6.

—

Hoplakilhara dendyi Kirkp.; a, oxea (y. 160); b, spherostyles (x 160); i', spines on head

of i ( X 700) ; b", end view of a spine ; c, c', c-, side, front, and bank views of a fimbriated

placochele, p. 44.
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I'LATE XXIV.

Fig. 1.

—

GflHus rw/is Topsent ; a, oxea (x l(ii>) ; //, sigma (x 7(i0), p. 4f».

Fig. '>.— Geniusfimbriutus Kirkp. ; a, oxea (x UiO) ; /;, sigma (x TOO), p. 46.

Fig. :;.

—

Gcllma pilosux Tvirkp. ; a, oxea ( x 1 DO) ; h, c, sigmata ( X 700), p. 17.

Fig. L—Skimaxinyttsa phnkelliokki^ Kirkp. ; n, oxea (x 100) ; h, sigma (x 700) : r, toxon (x IGO), p. 23.

Fig. .5.

—

Gcllim ciiciirhitiformis Kirkji. ; a, oxea (x ICO) ; /), sigma (x 700), p. 48.

Fig. 6.

—

Rmiera scotti Kirkp. ; oxea (x 160), p. .52.

Fig. 7. Peirosia /istnlata Kirkp. ; oxea (x 160), p. .51.

Fig. i<.—Ommapia tantula Kirkp., sp. u. ; a, strongyle (x 160) ; h, style (x 160) ; c, amphityle (x 160)

;

(I, long smooth rhaphide (x 160) ; p, shorter spined rhaphide (x 160) ; p^, the same (x 7oo),p. .50.

Fig. 9.

—

Eqm-iopsia villosa (Carter) ; a, palmate isocliele, larger kind ( x 700) ; h, smaller kind, side view

( X 700) ; /;', front view ( x 70o) ;
//-'. front view ( x 2900), p. 35.

Fig. 10.

—

Mycalc flm-c/to Kirkp. ; «, oxea (x 160), p. 36 ; /;, palmate anisochele, side view (x 700) ; //',thu

same, front view ( x 700) ; r, a variety with a spike on the maVgin of the central tooth of the

smaller end ( x 700) ; d, smaller anisochele, side view ( x 700) ; d\ front view of same ( x 700)

;

p, trichodragmata (x 160); r-i, a rhaphide ( X 700).
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PLATE XXV.

Fia. 1. -Tedania imriolos/i Jvirkp. ; a, smooth style (x IGO) ; I), ectosomal strongyle (x !()")> P- •^-

Fig. 2.- -Tei/ania mulmani Kirkp. ; «. slightly spined style ( x 1 (>0) : //, (.'utosomal tornoU' ( x 160) ; /('. t-nds

of same ( x 700), p. ;!:>.

Fig. 8.

—

Mi/jilki (letepta Kirkp. : a, iicanthostyle (x 1(>0) ; b, ectosomal strongyk- ; c, front view ; c', side

view of arcuate isochcle ( x 17()0) ; (/, the same, with one end spoon-shaped {x 17(iO) ; e, isancora

unguifei-a (x 17i;o) ;
/', chelate bipocillum (x 17(lo), p. 27.

Fig. X.-Tirp/ion radiafus Topsent ; a, part of embryo (x l('>o) ; li, amphitylc (x 380); r, the same

(x I7(>0) ; c, front view ; <', side view of palmate anisochele (x 17(10). p. ii^.

Fio. b. -lophon qyatulatus Jvirkp. ; «, smooth, modified acanthostyle (x lOO) ; />, amphityle (x liiO) ; ii\

end of the same (x 1700); c, front view; c\ side view of palmate anisochele (x 1700);

d, spathulate bipocilla (x 1700), p. 29.

Fig. G.—lophoH f/ahpllo-dup'tatitx Kirkp. ; a, smooth, modified acanthostyle (x l(iO) ; /', sub-amphityle

(X 100); /)', ends of s;mie (x 1700); (•,<•', front and side views of smaller palmate anisochele ;

(/, (/'. ditto of larger anisochele (x 1700); ^, spathulate liipucilla(x 1700):/. (?) chelate bipo-

cillum (X 1700), ji. 30.
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PLATE XXVI.

Fifi. 1.

—

lophon tfabpllo-digitdtits Kirkp. (specimen iucrustiug an Ophiurid) : n. embryo with bundle of

aniphityles ami rinir of anisocheles (x 100) ; //, tyle of embryo (x :^S0) : /;', the same (y 17(')0) ;

f. '', iinisoeheli' of embryo, front and side view (x 17(10), p. ;5(».

Fig. 2. ~ Hi/medesmia exiffiw Kirkp. ; ri, tylote (x 1(10) : a\ the same (x :^80) ; /;, acauthostyle (x 160) ;

c, pluridentate isancora spatulifera (x 1700) : /'. the same from above : d. r. the same, with central

alae on shaft (x 17(10) , ./', si.ijma (x 17(iO), p. 24.

Fig. a.—Hijmerrhnplda riifa Kirkp. : a, larger acanthostyle (x KiO) ; /;, smaller • acauthostyle ( X 1(50) :

c, cctosomal anisotornote ( x 1 (!0) ; d, isancora spatulifera ( x 1 700) ; e, a variety of the same with

cup-like ends ( X 700), p. 1'5.

Fig. 4.

—

LissomyxiUa kanitschi Kirkp.: a, smooth style (x 1(!0) ; h, echinating acanthostyle ( x l(iO):

', cctosomal amphityle (x 1(10) ; r\ end of same (x 1760), p. 26.

Fig. ;"). -Ophlitaspimgia mUficata Kirkp. ; a, smooth style (x 160) ; h, a smaller curved style (x 160) ;

r, a still smaller straiglit (? cctosomal) style (x 160) ; (/, toxon (x 160), p. 25.

Fig. 6.

—

Axinella .supratamfiscens Topsent : «, large style (x 160) ; l>, small cctosomal style (x 160), p. 2H.

Fig. 7.

—

Pseiidosuberifps hyaUnus (Ridley and Dendy) ; a, specimen, natural size ; h, vertical longitudinal

section (x 10), p. 21.
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PORIFEEA.
III.-CALCAEEA.

By C. F. Jenkin, B.A.

(12 Plates.)

PART I.

Introduction and Classification.

INTRODUCTION.

The preparation of the Report ou the ' Discovery ' collection of calcareous sponges

was, in the first instance, entrusted to Professor E. A. Mincliiu. He had partially

examined the Homocoela and made some drawings of them, when he was unfortunately

obliged to abandon the undertaking, owing to the pressure of other duties. The

collection was then entrusted to the author, who has had the advantage of usinfj

Professor Minchiu's notes on the Homocoela and his lifelike drawings (Figs. 12 and 14),

showing the habit of growth of the two new species of Leucosolenia.

The author desires to record his indebtedness to Professor Minchin for much

valual)le advice, to Professor Dendy for valuable suggestions as to the classification of

the new genera, and for specimens of Grantiopsis cylindrica, to Mr. R. Kirkpatrick

for constant help and particularly for permission to examine tlie British Museum

collection of calcareous sponges, to Professor R. von Leudenfeld for specimens of

Sycon tenellum, and to Professor Jeffrey Bell, to whose kindness he owes the privilege

of undertaking this most interesting investigation.

The collection consists of 109 specimens. Of these, 39 belong to the grade

Homocoela, and are divided among five species, of which two are new to science. The

remaining 70 belong to the grade Heterocoela, and are divided among 18 species

and one variety of an existing species, all of which are new to science.*

Of the five species Ijelongiug to the grade Homocoela, two belong to the genus

Clath?'ina and three to the genus Leucosolenia.

Of the 18 new species of Heterocoela, five belong to the genus Leucandra and the

remaining 13 are distributed among six new genera.

CLASSIFICATION.

The classification here used, which is shown in the following table, is that

proposed by Polejacfi" (4) for the llomocoehi. and Ijy Dendy (2) for the Heterocoela

* With the possible exception of three of the species, which can only be considered as provisionally settled.

2 H 2



C. F. JENKIN.

aud adopted with sli.oht inodificatioiis liy Miiichiii (1); it lias l)eeii consideral)!}^

extended to include the new species. The last colunin in the tal>le gives the

nuiidn'r of species in each genus foiuid in the ' Discovery ' collection.

Families.

1. Clatliriuithe

:*. Ijeiicosdli'tiiidu'

1 . Svf('tti(l:v

1'. rir;iiitii(l;o

:;. llrtcnipiihi'

I. Auipliuriscidie

.''). C/ii/ih(iriil(V-

Vi Slcnrorrhuphidw

Genera.

GRADE A. -ITOMOCOELA.

fClathrina

. '< Ascandra.

[(.Dendya.

(Ascyssa.

i^Leucosolenia

GRADE B.—HETEROCOELA.

(Sycetta.

< Sycou.*

ATentlirenudea

/Graiitia.t

Ute.

Sub-ncnuis Synutu.

Utelia.

Aiiamaxilla.

Sycissa.

Leucandra .

Lelapia.

Leucyssa.

^Dermatrelnn

Grantessa.

Heteropia.

Vosmajropsis.

[Heteropegma.

JAinphoriscus.

jSyculmis.

iLeucilla.

(Streptoconus

\nijpfldiclyoii

{Arlmiinorplia

Sub-gfuu.s (irantiopsis

MIegapoijoii .

Number of Species

iu ' Discovery

'

Collection.

.'') species.

5 and 1 variety.

2

18 species and
1 variety.

In the aUove table the names of the new families and genera are printed in italics.

* The genus Si/cantha, is omitted for reasons stated on p. 4.

t Grantiopsis is transferred to the family Staurorrhaphida-.



calcahea.

This classification is based primarily ou the arrangement of the spicules, as is

shown iu the following diagram, where the families are arranged in four columns to_

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

correspond more or less in their canal systems.

No Sdbdermal Spicules. Spbdermal Trirawates. SCBDERMAL QUADRIEADIATES, Chiactines.

Family. Genus. Family. Genus. Family. Genus.

iSycetta .

Sycon.
Tenthrenodes

'Grantia.

Ute.
Synute.
Utella.

.\namaxilla.

Sycissa.

Loucandra .

Lelapia.

Leucyssa.
Dermatreton.

2. Grautiida? 3. Heteropidas

^Grantessa.
Heteropia.

j Voaraaji'opsis

4. Araphoriscidiie

/ Heteropegma
Amphoriseus.
Syculmis.

I Leucilla

iStreptoconus.

Hypodictyon.

/Achramorpha.
Grantiopsis.

Megapogou.

New Families.—The two new families, Chiphoridee * and Staurorr}iapliidse,\ are

introduced to contain the 9 new species and 2 old ones which have chiaetine spicules.

The name chiaetine X is introduced to denote a sjiecial type of quadriradiate spic-ule

which diS"ers from the ordinary quadriradiates both in shape and in position in the

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

radially outwards (centrifugally) and its apical ray, which is lient at its base so as

to lie almost in line with the basal ray, directed radially inwards (centripetally)

and projecting into the gastral cavity. § This type of spicule has hitherto been

found in only 2 species of sponge, each represented by a single specimen, viz.,

Leuconia crucifera, Pole'jaefl' (4) and Grant iojjsis cylindrica, Dendy (7). The

former is now included in the new genus Megapogon. The latter is transferred

to the new family Stanrori'haphtdse, the generic name being retained. In order to

make the present report a complete record of all S2:)ecies in the two new families,

l)rief descriptions of Megapogon crucifera and Grojitiopsis cglindrica, with drawing."

of the spicules, are included.

In some of the new species this type of spicule occurs in conjunction with the

ordinary types, but in several it forms the whole gastral and body-wall skeleton, to

the exclusion of the ordinary quadiiradiates and triradiates ; its importance, therefore,

can hardly be over-rated, and fully justifies the formation of the new families. All

the species containing chiactines might have been included iu one family instead

of two, liut as they fall into two groups, which difier from each other in the same

way that the Sgcetfiilse do from the Grantiidse, it seemed better to divide them

under two corresponding new families.

*
X'-'

"' cross ; tpo^xiv, to bear.

X \i, a cross ; (iktiV, a ray.

t o-Touptis, a ci-oss
;

/ja(^i's-, a needle or spicule.

§ For a detailed description of the chiactines see Part III.
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New Genera.—The ucw gouera, Ilypodictyon* Dermatreton,\ and Tenthrenodes,^

are introduced to contain the five new species which have " linked " flagelhxted

chambers. The term "linked" is here used to descrilic the peculiar arrangement

of the Hacrellated chanihcrs in an open network or honeycomb pattern, so that a

large numlier surround eacli oi' the very largo incurrent canals (intercaiials). In

Sycon and Grantia the incurrent canal.s are usually smaller than the Hagellated

chambers, and are each surrounded by only three or four flagellated cliamjjers.

Three of the new species have freely projecting distal cones ; two of these are

included in the new genus Tenthrenodes, in the family Sycettidse, and the third,

which contains chiactines, is in the corresponding genus Jlypodictyon, in the family

Chiphoridse. Tlie two remaining species have distinct dermal cortices, and are,

therefore, included in the new genus Dcrinafreton, in the family Grantiidse. The

dermal cortex is not continuous, l)ut takes the form of a network covering the top

of the Hagellated chaml)ers, and is pierced by large holes corresponding to the spaces

(incurrent canals) between those chambers.

The "linked" arrangement of th(> flagellated chaml)ers appeared to rescm])le

closely the " grouped " arrangement described by von Lendenfeld (6) as occurring in

Sycantha tenella. As doubts existed concerning the accuracy of some of the details

of this description, it seemed advisable to re-examine the specimens. The author was

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

who sent him all the remaining material he possessed. This niateiial is

(ionsiderably macerated (as is stated by voii Lendenfeld in his original description),

but is in quite good enough condition to allow the general structure to be ascertained

with certainty. The results of tlie author's examination show that all von Lendenfeld';

figures represent the structure correctly except Figs. 5:3, 54 and 5G, which, though

no doubt accurately drawn, are quite misleading. The interpretation placed on the

figures by him appears, however, to 1)0 erroneous, and would .seem to be due to the

unfortunate cross-section shown in Fig. 5(J. The true structure is best shown in

Fig. 57, representing a tangential section near the gastral cortex. This figure shows the

regular rectangular network formed l)y the chamber walls. The rectangles are alternately

flagellated chambers and canals, arranged like a chess board, exactly in the manner

shown in Haeckel's " Kalkschwamme," Fig. 13, Plate GO, as typical of his sub-genus

SycocuhuH (sub-genus 3 of Sycandra). Haeckel's figure shows (correctly) the arrange-

ment of the flagellated chamljers and inter-canals of Sycon sclunidti ; this arrangement

only differs from that of Sycantha tenella in the shape of the flagellated chambers,

which in Sycon schmidti are approximately square (in tangential section), whereas

in Sycantha tenella, though still rectangular, they are much longer in one direction

(parallel to the axis of the sponge) than in the other (circumferentially). Sycantha

tenella is, therefore, a typical Sycon, remarkable for the size and regular arrangement

* vni), under ; bUrvitv, a not. f Rtpfia, skin ; T/j/jrcij, holed,

t TftidpfvaSr/i, honeycombed.

s
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of the flagellated chambers. The flagellated chambers touch each other oidy at the

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

each flagellated chamber opens independently into the gastral cavity. (See

Plate XXXVIII, Fig. 137.) This may also be inferred by comparing the distances

between the openings into the gastral cavity, shown in von Lendenfeld's Figs. 56 and

58, and the distances between the flagellated chambers shown in Fig. 57 (rememberino-

that the rectangles are alternately flagellated chambers and canals). The cross-sections

made by the author correspond exactly with the structure above described. It

is, therefore, evident that there is no similarity 1)etvveen Sycoii, teneUuin, as it

should now be called, and the new genera with " liidied " chambers.

The new genus Streptoconus* in the family Staurorrhaphidse, corresponds with

Sycon in the Sycettidse.

The new genera Achramorpha] and MegapogonX in the family Sfuurorrhaphidfe

correspond with Grantia and Leiicandra in the Grantiidse.

Dendy's sub-genus Grantiopsis is transferred from the Grantiidse to the Staurorrha-

phidse, because the only species {Grantiopsis cylindrica) contains chiactines.

Terminology.—The following terms are used to describe the different pores

and passages by which the water passes through the sponge :

—

Ostia.—The pores in the dermal membrane through which the water first enters the sponge.

Prosopyles.—The openings in the flagellated chambers by which the water enters them.

A2)opyIes.—The openings in the flageUated chambers by which the water loaves them.

Ports.—This is a new term used to describe the openings in the gastral membrane by which the

water passes from the excurrent chambers into the gastral cavity.

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

Iiuurrent rhamhers.—The large spaces sometimes found under the dermal cortex. The water

enters them by the ostia and leaves them by the iucurrent canals.

Incurrmt canals.—The passages by which the water reaches the outside of the flagellated

chambers. They communicate with the outside water either through the ostia or directly.

Excurrent canals.—The passages by which the water, leaving the flagellated chambers through

the apopyles, reaches the gastral cavity or oscule.

Excurrent chambers.—The spaces sometimes fonud outside the gastral membrane into which

several excurrent canals or several apopyles open. The water flows out of tlu^m through ports into

the gastral cavity.

Oscule.—The opening by which the water finally leaves the sponge. It may be at the end of one

or more excurrent canals, or at the top of the gastral cavity.

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

to the oscule.

The most interestins features of the collection are :

—

"to

(a) The large number of species (0) containing chiactine spicules.

(h) The five new species with " linked " flagellated chambers.

(c) A remarkable sponge, Megapogon villosiis, with larger spicules than any hitherto recorded for

a calcareous sponge. The oxea are upwards of 1.5 mm. long.

* (TTpfTTTus, twisted ; kmvos, a cone. t "XP"^' ^ P'^"''' > l'"l'4''''h
form.

J /n«y«f, great ; irwyuiv, a beard.
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{(I) The development of tlic gelatinous mesoderm in Lemnndra r/filn/inosa.

(e) The duplic;ite ovum, apparently a new type of egg cell, in Jfcf/a/ioi/on rarlpilvs.

JjOoaUt}!.—All the specimens were taken, at variou.s dates, in Winter Quarters

and most of them from shallow waters.

PART II.

•

Description of the Specimens with Definitions of the New Genera and

Species.

Grade HOMOCOELA Pol.

Family CLATHRINIDAE Minchin.

Clathrina primordialis.

AscMa primonlMis Haeckel (3), Vol. II., p. It).

There is one small ])rokeu specimen f)f this species in the collection. In colour

it is yellow as preserved in spirits. The spicules agree exat-tly with Haeckel's

description.

Gl.^thrina coriacea.

Ascella roriacpn ILieckcl (3), Vol. II., p. I't.

There are two small broken specimens of this species in the collection. In colour

they are yellow, as preserved in spirits. The spicules agree exactly with Haeckel's

description.

Family LEUCOSOLENIID^ Minchin.

Leucosolenia complicata.

Leucosolenia complicata Minchin (8), p. M60.

There are five pieces of sponges of this species in the collection. The spiculation

agrees closely with the revised description given by Minchin.

Leucosolenia discoveryi.

(Plate XXVIIL, Figs. 12-13.)

There arc about twenty-five specimens of this nmv species in the collection.

Its appearance and habit of growth are admirably .shown in Fig. 12, drawn by Professor

Minchin. Its colour is white as preserved in spirits. The oscular tubes in some

specimens attain a length of 9 mm. and a diameter (fiatteued) of 1 mm.
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Spicules (Fig. la).

The following description is clue to Professor Minchiu :

—

Oxen.—The monaxon spicules of this species are very constant and characteristic.

They are divisible at the outset into {a) ordinary and {h) refringeut monaxons :

—

{it) The ordinary mouaxons are curved and vary greatly in dimensions, from

al)out 100 /x to 450^ or more in length, and from 3 /a to 16 m in thickness.

Every possible gradation is to be found between the greatest extremes in

size, so that it is not possible to divide these spicules into different classes.

The shaft is thickest near the proximal end, which is also nearly straight

for rather more than half the length ; from this point the shaft curves

evenly, and tapers slightly, towards the distinct lance-head, which usually

shows very plainly the form of a double bend, especially in the smaller

examples of this type of spicule. Amoug the ordinary monaxons there are

always a very few T type monaxons : these are very rare, and only one or

two are usually found in a whole spicule slide.

{!>) Tlie refringeut monaxons are much scarcer than the ordinary type, but they

are easily found, as their optical peculiarity makes it easy to distinguish

them from the others, especially under a low power of the microscope.

Like the ordinary monaxons, they show a wide range of variation in size,

from small to very large. Their form is similar to that of the ordinary

monaxons in a general way, l)ut shows certain constant peculiarities ; the

shaft is very slightly curved, sometimes nearly perfectly straight ; the

proximal swelling of the shaft contrasts more sharply with the distal

extremity, which is often very slender and tapers down rapidly about half-

way from the proximal end ; and the lance-head tends to be rudimentary

or even quite absent. By these special features the spicules can easily be

recognised as a distinct class, apart from their characteristic appearance

under the microscope.

l^riradiates.

((') The ordinary triradiates are of fairly large size, in form very similar to

those of Leucosolenia complicata, with the unpaired rays markedly longer

than the paired rays. The unpaired ray is straight and slender, varying in

length from about 110//. to as much as 1 85 /a. The paired rays are generally

slightly thicker than the unjmired, sometimes distinctly so ; they curve

symmetrically, first in a backward direction for the proximal two-thirds of

their length, then forwards .for the distal third ; in length they vary from

100/1 to 145 m, the average length being about mid-way between these two

extremes. The anterior angle is an open one, but the lateral angles are

always greater than right angles, the spicules never being T-shaped as in

VOL. IV. 2 I
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botnjoidts. lu }uung specimens tlie trinuUutes arc geuerally .smaller and

more slender than in the larger colonics.

QuadriradiatL's.

(d) These spicules are generall}' much scarcer than the simple triradiates, l)ut

can always be found. Their facial rays are similar to the triradiates, with

perhaps slightly less tendency to elongation of the unpaired rays. The

gastral ray is short or of moderate length, laterally compressed, and set

well back on the unpaired facial ray ; its proximal end runs straight

upwards for about two-thirds of its length, then the shaft curves forwards,

the distal extremity, however, being again nearly straight.

SpiciUathin of the Oscidar Rim.

The skeletal spicules of the oscular rim appear to be quadriradiates alone.

They are of relatively small size and slender dimensions ; the lateral angles

are very nearly or even quite right angles, so that the spicule is more or

less T-shaped ; the unpaired rays are always distinctly longer than the paired,

the latter being strongly curved, and the gastral rays are relatively long.

The monaxons of the oscular rim are, with rare exceptions, of the smallest size.

Both ordinary and refringent monaxons are found ; the former differ from

those in other parts in the slenderness of the shaft, the proximal end of

which is scarcely or not at all swollen. The refringent monaxons in this

region are also very slender and sharp.

Leucosolenia minchini.

(Plate XXVIII., Figs. 14-15.)

There are about eleven specimens of this new species in the collection, most of

them being oscular tul)es only, with very little root tube. Their appearance and habit

of growth are well shown in Fig. 14, drawn by Professor Minchin. The oscular

tubes, which are 3 mm. to 4 mm. long, are usually largest towards the middle of their

length. Diameter, flattened, about 5 mm. The bulk of the skeleton spicules are

triradiates, regularly arranged and often in rather open oi'der, so that the walls have

a transparent appearance. The oxea, which are small, usually about 90 m long and

never exceeding 160/x, are usually scarce, and in some specimens almost, if not entirely,

wanting. In the specimens with plentiful oxea there is a fringe round the oscule,

see Fig. 15, but in the specimens with few oxea there is little or no fringe.

Spicules (Fig. 15).

Oxea.—There are two sorts of oxea, ordinary and refringent :

—

(«) Ordinary oxea, straight or slightly curved, with a lance head which is

usually bent slightly to one side, GOm to KJOm long X :i m to C) fx thick.
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The commonest size is 90// long x 4 m to 5 m thick. In some specimens

the maximum size is 90 m long.

Among the ordinary oxea there are a very few T type oxea. It is uncertain

whether these are always present. It seems probal)le that in those

specimens in wliich the oxea are very scarce there may be none of T type.

(Ij) Refringent oxea, similar to the smaller and thinner sizes of (a) and usually

nearly straight.

The Triradiates are of one sort :

—

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

straight, tapering, fairly sharply pointed, 90m to 140m long x 5m to 10m
thick. Paired i-ays equal, bent very slightly downwards, tapering slightly

for about two-thirds of their length, then fairly sharply pointed, 50 m to

90 m long X 5 m to 7 m thick ; oral angle 130° to 140°.

The Quadriradiates are of one sort :

—

(d) Alate quadriradiates, facial rays the same as the triradiates (c). Apical

ray sharply pointed.

Oscidar spicules

:

—
{e) Oxea from the fringe, like (a) but shorter, with bluntly pointed lance heads,

55 M to 65 M long X 5 m to 6 m thick.

(/) Quadriradiates from the oscular edge like (d), but of the smallest size, the

paired rays rather more bent. Oral angle 160°.

Grade HETEROCOELA Pol.

Family SYCETTIDAE Dendy.

Tenthrenodes.

A Sycettid in which the radial chambers, with freely projecting distal cones, are

" linked " so as to form a reticulated pattern round the large inter-canals.

This genus contains two species. In both these species the sponge is in the form

i)f a tube, usually more or less bent, the cross-section being probably circular when

alive, though it is considerably flattened in some of the preserved specimens. The

diameter of the tube is greatest near the middle of its length. It tapers to the base,

which is rounded off, and also to the top, which terminates in the oscule. The interior

of the tube forms the gastral cavity. The inner or gastral layer is supported by a

special skeleton of tri- and Cjuadriradiates, the apical rays projecting into the gastral

cavity. Outside the gastral layer stand the flagellated chaml)ers, pointing more or

2 I 2
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less radially, and " linked " into a meshwork pattern. They rommnnicate with tlie

fastral eavitv cither in groups tlirough cxcurrent chambers {T. scotti) or

independentl}' (7'. aiitarcticm).

Tenthrenodes scotti.*

(riate XXML, Fig. 9; and Plates XXVIII. and XXIX., Figs. 16-27.)

There are two specimens of this new species in the collection, the larger one perfect,

the smaller one a broken fragment. Both were fixed in osmic acid and preserved in

alcohol. The larger and perfect specimen is referred to in the following description.

The spono-e as preserved is flattened so that the opposite walls are in contact. Its

shape in this flattened condition is shown in Fig. l(i. The length is 115 mm. and

the diameter (flattened) 32 mm. The colour is brown, owing to the osmic- acid, and

was probably white in life.

The whole surface is covered with a iMinspicuous honeycoiiili pattern due to the

linking of the flagellated chambers. When slightly magnified the jiattern is seen t

consist of a principal network of larger and deeper meshes divided by a finer network

of shallower meshes (see Fig. 9). To the naked eye the meshes appear to be smooth.

The pattern extends up to the oscular edge, the size of the meshes diminishing

gradually from the middle of the sponge to the oscule.

Ca.nal System. —The flagellated chambers communicate through contractile

apop\les with excurrent chambers, which open through irregular ports into the gastral

cavity. The canal system is extremely difficult to make out in this species, owing to

the very irregular shapes of the flagellated chambers near their bases and the erratic

way in which they are crowded together. The presence of the excurrent chambers can

be ascertained most easily by examining the gastral surface under a low power. The

ports in the gastral wall are large enough to allow the interiors of the excurrent

chambers to be inspected and two or three of the apopyles to be seen in each.

Sections cut either perpendicular or parallel to the axis of the sponge are almost

useless for demonstrating the structure, but serial tangential sections enable the

actual connections to be followed satisfactorily and bring out the peculiar " linked
"

arrangement of the chambers admirably. Figs. 17-20 represent corresponding parts

of four tangential sections chosen for illustration from a complete series ; Fig. 17 shows

the ports in the gastral layer ; Fig. 1 8 the grouping of the chambers in the sub-gastral

layer; Fig. 19 the grouping higher up, where both large and small meshes occur;

Fig. 20 the grouping on the surface, where only large meshes occur, the smaller

ones not reaching so high ; the section includes the tops of most of the chambers,

but a few project further and therefore appear cut through. Several groups of cells

are numbered, and may be followed from one section to another.

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

* This species, represented by the finest specimen in the collection, is named after the distinguished leader

of the Expedition,
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munieating with the largest excurrent chamber in Fig. 18 is shown in Figs. 21-24 on a

larger scale. Fig. 21 represents the subgastral structure, and shows the cells grouped

round and partly over the excurrent chamber : the section includes the bottom

diaphragms and apopyles of five of the flagellated chambers. The excurrent chamber

extends below these apopyles, but exactly how far cannot ])e seen. The position of the

port in the gastral layer, which is much smaller than the full extent of the excurrent

chamber, is sho'WTi by the dotted line. Fig. 22 represents the next section higher, and

includes the top of the excurrent chamber with one apopyle ; the second apopyle

belonging to flagellated chaml)er K cannot be clearly made out and has not been

shown, though it must be present. Fig. 23 shows the same group of chambers higher

up and Fig. 24 higher still.

Skeleton.—The gastral skeleton is a dense felt of large quadriradiates, with the

basal rays pointing in all directions, though the maj(jrity point more or less towards

the base of the sponge. The apical rays, which are very sharp, project into the gastral

cavity. The arrangement of the spicules is shown in Fig. 2G, which represents the

same port that is shown in Fig. 21 ; in this drawing only a certain number of the

spicules actually present are drawn. The large number of the distorted t spicules is

rather remarkable. The articulated tubar skeleton is formed of triradiates which are

lient over the distal end of the chamber, forming a thick rounded end and not a cone.

The tops of contiguous flagellated chambers are joined together by the fusion of their

skeletons, which thus foi'm a sort of dermal cortex, ef. Fig. 20, similar to that in genus

Dermafretail. In the present species, however, the flagellated chambers are of different

lengths, and consequently the dermal cortex is very irregular and not clearly defined,

so that it seems advisal)lc to include it in Tenthrenodes rather than Dermatreton.

Round the distal ends of the chambers there are rings of oxea which project slightly.

The oscular skeleton difi'ers very little from the normal gastral and dermal

skeletons. The quadriradiates are rather smaller than the ordinary gastral

quadriradiates. There is a thick fringe of hair oxea. The meshwork of flagellated

chambers extends right up to the oscular edge, terminating in a scolloped edge.

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

mesh reaches the edge.

Spicules (Fig. 27).

The Oxea are of one sort :

{(i) Projecting oxea, 160 )u, to 240 m long X lOyu, to 15 /x thick, slightly and

iiTcgularly bent, thickest towards the outer end, which is bluntly pointed
;

the inner end is rather more sharply pointed.

The Triradiates are of one sort

:

{h) Alate triradiates from the body-wall and dermal cortex. Basal rays

straight, tapering to. a sharp point, 90 ju. to 330 m long x 9 m thick. Paired

rays, unequal (appearing the more so owing to folding), bent slightly
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upwards, 80 /a to 150 m long x 8 to 10/u tliick. Oral angle 110^ to 125''.

Uccasioually a t shaped variety is found.

The Quadriradiates arc of one sort

:

(c) Large alate (juadriradiates from the gastral layer. Basal ray straight,

tapering uniformly to a very sharp point, 420m to G80m long x lO/x

thick. Paired rays 0(jual, bent slightly downwards near the centre, then

straight, 330m to 380m long x IO/a to 11m thick. Oral angle 140° to

150°. The T shaped variety is fairly common. Apical ray slightly bent

orally, sharply pointed, 50 m long x 8 /a to 12 m thick. Occasionally the

apical ray appears to be wanting.

Oscidar spicules.

(d) The oscular fringe consists of hair spicules over 400 m long.

The triradiates are the same as (b) ; the quadriradiates are similar to {c), only

much smaller. The projecting oxea are the same as the smaller sizes of (a).

Tenthrenodes antarcticus.

(Plate XXIX., Figs. 28-32.)

There are three specimens of this new species in the collection ; they are easily

distinguished by the naked eye from T. scotti, owing to their having bare basal tubes

and bare oscular collars, so that the sponge presents the appearance of an oval ball

pierced by a tube. The dimensions of the three specimens are :

—

II mm. long x 3 mm. diameter.

4 mm. ,, X I '2 mm. ,,

10 mm. ,, X I '6 mm. ,,

In colour they are white as preserved in spirits.

The flagellated chambers are branched near their proximal ends, and each opens

directly into the gastral cavity through a contractile apopyle. They have articulated

skeletons which terminate at the distal end in freely projecting cones of triradiates,

amongst which arc a few small oxea (see Fig. 28).

The gastral skeleton (see Fig. 29), consisting of large tri- and c[uadriradiates,

extends the whole length of the tube.

The oscular edge has a very regular skeleton of small quadriradiates closely

packed together, with a fringe of hair oxea (see Fig. 30). Unfortunately the

specimens are not in a sufHciently good state of preservation to allow the exact

structure of the basal tube to be made out. There are indications of a lining of

flagellated cells in the basal tube, continuous with the lining of the lowest radial

flagellated chambers. These chambers appear to arise as bulgings of the gastral layer.
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It is imfortunate that this interesting structure cannot be made out with certainty.

The origin of the flagellated chandlers near the oscule can be seen clearly ; an isolated

group of flagellated cells forms outside the gastral layer, and over this a few triradiates

and oxea grow (see Fig. 31«). As the flagellated chamber grows it tips up the

triradiates and oxea, whicli thus begin to point outwards while they continue to grow

(see Fig. 31b). At the oscular end of the sponge therefore the flagellated chambers

do not grow as diverticula of the gastral layer, nor is there any lining of flagellated

cells in this part of the gastral cavity.

Spicules (Fig. 32).

The Oxea are of one sort

:

(a) Small projecting oxea, slightly irregularly bent, faintly hastate at the

thinner end, bluntly pointed at the thicker end. 70m to 210 yu long x 6^
to 10 /J. thick.

Triradiates. The triradiates are of two sorts :

—

(c) Alate triradiates from the gastral layer. Basal ray straight, tapering

slightly, then pointed ; maximum size 480 m long and 12 ^i thick. Paired

rays unequal, slightly irregularly bent, maximum size 160 m long x 12yu

thick. Oral angle 130° to 135".

((/) Alate triradiates from the tubar skeleton. Basal ray straight, tapering

slightly, then pointed, 100 m to 140 m long X G m to 7 m thick. Paired

rays nearly equal, straight, 70 m long x G m to 8 m thick. Oral angle 120°

to 130°.

The Quadriradiates are of one sort :

—

((') Alate quadriradiates from the gastral layer. Basal ray straight, tapering

slightly, then bluntly pointed, 320 m to 480 m long x 10 m to 12 m thick.

Paired rays unequal, nearly straight, 140 m to 240 m long x 10 m to 12 m

thick. Oral angle 130° to 140°. Apical ray bluntly pointed, slightly bent

orally, 130 m to 180 m long, oval in section, 8 m to 12 m thick x 12 m to

IGMdeep. In side view the apical rays sometimes appear swollen

near the point, the depth being greater than at the junction with the

facial rays.

Oscular spicules :

—

(/) Quadriradiates from the oscular edge, hasal ray straight or slightly bent

backwards, 110m to 140m long x 8m thick. Paired rays about equal,

bending downwards, bluntly pointed, 80 m to 110 m long x 10 m thick.

Oral angle 145° to 155°. Apical rays short and sharply pointed.
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The triradiatcs in the oscular colhir arc simihir to ('"), luit have longer

jtaired ra}'.s.

The fringe consists of :

—

((/) Minute oxea, 120 m long x 1 m to 2 m thick.

Family GRANTIIDAE Dendy.

Leucandra Dendy.

The collection contains five new species and one new variety ])elonging to

tliis genus.

The genus Leucandra, as defined by Dendy, is too comprehensive and needs

subdivision. The minute structure of the species Ijelonging to the genus has not been

sufficiently examined ; the wide variations in the development of the mesoderm, and

also the arrangement of tlic incurrent and excurrent canals, require investigation.

Some notes on these points are contained in Part III.

Want of accurate knowledge al)out the structure makes the classification of the

species in this geims ditticult and uncertain. The species Leucandra frigida, Leucandra

brwnalis, and Leucandra gelatinosa can only be considered as provisional ; Leucandra

cirrata and Leucawh'a hiherna are more definitely difi"erentiated.

Leucandra primigenia, H. rar. Icpfora/dns.

(Plate XXIX., Figs. 33-34.)

Lemetta primifjenia Haeckel (3), Vol. II., p. lis.

Tliere are two specimens of this new variety in the collection. The larger consists

of an irregular mass of anastomosing branches (Fig. 33), dirty white in colour as

preserved in spirits. The surface is mostly smooth, but in places is more open or

spongy in structure. The branches have a very small gastral' cavity running down

them, ending in inconspicuous closed oseules. It agrees with Haeckel's description of

Leucetta primigenia {var. isoraphis), except that the spicules are very much slenderer.

Haeckel gives the ratio of length of arm to thickness as 10 to 12. Polejaeff, for the

' Challenger ' specimens of Leucetta primigenia, which he calls Leucetta fruticosa, gives

the ratio 12 to 15. The new variety has the ratio 25 to 40. The spicules are

shown in Fig. 34, with one of the ' Challenger ' specimens of Leucetta primigenia for

comparison beside tlicm. Haeckel does not describe the alatc oscular spicules, which,

in the new variety, dili'cr widely from the normal spicules, as will be seen from the

figure. These spicules lie with the basal rays circumferentially round the oscule, and

not, as might have been expected, symmetrically.

Polejaelf's species, L^eucetM dura, cannot now remain, since it is only based on the

existence of an oscule which was supposed not to be always present in Leucetta

microraphis. _
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Spicules (Fig. 34).

The Body spicules are of one sort :

—

(rt) Kegular triradiate.s. Rays straight, very slender, parallel, bluntly pointed,

140 y« to 200/* long X 4m to 7m thick. Ratio of length to thickness,

25 to 40.

The Oscular spicules are of one sort :

—

{!)) Alate triradiates, strongly folded. Basal ray straight, Jiearly parallel,

bluntly pointed, 55 /a to 90 m long x 7 m to 8 m thick. Paired rays nearly

straight in facial view, and twice bent when viewed parallel to the basal

ray. Tapering, moderately sharply pointed, 90 m to 140 m long x 8 m to

10 m thick. Oral angle 105° to 115°. Angle of foM 110°,

Leucandra frigida.

(Plate XXVIL, Fig. G, and Plates XXIX. and XXX., Figs. 35-40.)

There are eleven specimens of this new species in the collection. They are all fig-

shaped, with the oscule at the thick end (see Fig. 6). The surface is smooth, pure white

and rather chalky in appearance. They vary in size from 10 mm. x 3 mm. to

30 mm. X 10 mm. (see Fig. 35). They are all solid to the touch, though they vary

very much in texture wlien cut ojien. All Ijut one of the specimens have the oscule

completely closed, and its presence is only indicated externally by a slight

protuberance. One specimen, 21 mm. long x 7 mm. diameter, has the oscule open ; it

is 2 mm. in diameter, and is surrounded by a short spiculated memliranous collar (see

Fig. 39).

The canal system varies considerably in the different specimens ; in some there is

a wide gastral cavity with large branching canals opening into it, while in others there

is no gastral cavity, the excurrent canals all converging to the oscule. In cross-section

the specimens difler less than might be expected, for the gastral cavity appears to l)e

divided by delicate septa, which give the whole section a meshwork appearance even

wlien longitudinal sections show a large cavity.

The excurrent canals are usually surrounded with a fairly distinct skeleton of

triradiates, among which are a few quadriradiates.

The incurrent canal system is made up of a series of very irregular spaces leading

from the surface into the rather more regular longitudinal canals ; these run parallel

to the excurrent canals, from which they may be distinguished l)y their less

pronounced skeleton, which never contains quadriradiates.

The l)ulk of the skeleton consists of regular triradiates ; the quadriradiates round

the gastral cavities and excurrent canals are very constant in size. In some specimens

they are so rare that they can only be found with great difficulty. The apical rays,

which are slender and crooked, project into the canals.

VOL. IV. 2 K
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Spicules (Fig. 40).

The Trimdiates are of one sort :

—

{ii) Approximately regular triradiates. Rays straight, tapering, rather IJuntly

pointed, l?.0/u to :510m long x 10m to 20m thick. One of the rays is

occasionally rather longer than the other two, the maximum ratio observed

Iteing 5/4. Very rarely one of the rays is shorter than the other two, the

maximum ratio observed being 3/2. The angles in all cases are almost

exactly equal ; r forms are occasionally found.

The rare Qiuidriradiates arc of two sorts :

—

(h) Approximately regular quadriradiates from tlic lining of the ex(;urrent

canals and gustral cavities. Facial rays straight, slender, slightly

tapering, bluntly pointed, IGOm to 200m long X 9m to 12 m thick. Angles

equal, 120°. Apical rays slender, wavy, sharply pointed, 280m long x 8m

to 9 M thick.

(c) Abnormal quadriradiates apparently due to the growth of a very .short

apical ray on one of type (n) triradiates.

Leucandra brumalis.

(Plate XXX., Figs. 41-4.3.)

There are five specimens of this new species in the collection. They have no very

definite shape (see Figs. 41 and 42), but all are considerably longer than they are

broad, and each has a single small gastral cavity, surrounded at the upper end by a

small membranous collar about 2-5 mm. long. They arc smooth and white as

preserved in alcohol. The consistency of the sponge is fairly solid.

Canal System.—There are small incurrent chambers under the dermis,

communicating with irregular, more or less radial, incurrent canals. The excurrent

canals are also more or less radial, opening into the gastral cavity.

The Skeleton consists of slender regular triradiates with a few regular

quadriradiates round tlic gastral cavity. The apical ra\s, which project into the

gastral cavity, are very slender and crooked, the point being usually bent rather

sharply.

This species resembles Leucaltis j^iimda, var. Bleekii (II), but the triradiates are

much smaller and slenderer, while the quadriradiates are regular instead of irregular.

Spicules (Fig. 43).

The Triradiates are of one sort :

—

((«) Regular triradiates, rays straight, tapering uniformly to a fairly sliarp point,

170/x to 180/X long y. i\ jjL to lO/x thick.



CALCAREA. 17

Tlie Qnadriradiatcs are of one sort :

—

{!>) Regular qnadriradiates of varying size from the lining of the excurrent

canals. Facial rays almost straight, tapering to a point 60 m to 180 m
long X 4 M to 8 m thick. Apical ray very slightly wavy, sharply jjoiuted.

The point usually bent a little to one side, 50m to 120m long x 3m to

4 M thick.

LeUCANDRA (iELATINOSA.

(Plate XXX., Figs. 44-53.)

There are two specimens of this new S2:)ecies in the collection ; one fixed in osmic

acid, which is therefore brown, and the other in spirits, which is quite white. The

consistency is firm and the surface smooth. The general shape of the larger specimen

shown in Fig. 44 is irregular and contorted, suggesting a tuberous root ; the oscule,

which is entirely closed, is at the top of the dome-shaped end. The diameter of this

part of the specimen is 1 1 mm. ; the smaller specimen is in the form of a rod 24 mm.

long, nearly straight, rounded off at the oscular end, which is 4 mm. diameter, and

tapering gradually to the lower end, which is 2 mm. diameter.

The mass of the sponge is formed of the solid gelatinous mesoderm, which is

remarkably developed in this species, and the incurrent and excurrent canals are reduced

to definite pipes lined with epithelium in this jelly. There is no gastral cavity, the

numerous excurrent canals converge to the oscule in the top of the domed end. These

canals are regular circular pipes of small section lined with an extremely elastic

epithelium, which has contracted to such an extent as to almost close the lumens of the

canals (see Figs. 45 and 46).

The flagellated chambers are scattered throughout the body of the sponge and

communicate with the excurrent canals by means of narrow outlet pipes. The outlet

pipes from several flagellated chambers usually join together before they open into the

main excurrent canals. These small outlet pipes are lined with elastic epithelium,

which is continuous with the lining of the main excurrent canals, so that when the

main canals close the small pipes are stretched out lengthwise in order to maintain their

connection with the central lumen of the main canal (see Fig. 46).

There are a large number of small ostia (see Fig. 48), close together all over

the dermal surface (see Fig. 47), which communicate through narrow passages (see

Fig. 49) with irregular branching chambers under the dermal cortex ; these in

turn lead into the incurrent canals which run as irregular pipes radially inwards, and

communicate with more regular circular canals running parallel to the axis of the

sponge. These canals have not contracted. The flagellated chambers are often situated

close against the incurrent canals, so that the communication is direct, presumal)ly

through a pore cell which, in the contracted condition of the sponge, is closed. When

there is no incurrent canal near the chamber a narrow branch leads from the incurrent

canal to the flagellated chamber (see Figs. 51, 52 and 53).

2 K 2
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eThe Skeleton is l)uilt up ulmost entirely oi rcguliir tiirudiiitcs, liut amuiig lli

trinuliiites liuinu' the excurrent canals there arc a very few regular quadriradiates with

slender, wavy, apical rays projecting inwards.

The oscule is closed l)y the folding in of a thin oscular collar which, when open,

prol)ahly stands erect as a short tube. The collar has a thin skeleton of triradiates.

Spicules (Fig. 50).

The Triradiates are of one sort :

—

(a) Regular triradiates of widely differing sizes. Rays almost perfectly straight,

but not quite, tapering moderately to near their ends, then sharply pointed,

140 m to ;520m long X 10 m to 20 m thick.

The rare Quadriradiates are of one sort :

—

(b) Regular quadriradiates from the lining of the excurrent canals. Facial rays

equal, straight, tapering moderately to near their ends, then sharply pointed,

110 M long X 8 M thick. Apical rays wavy, sharply pointed, 80 m to 100 m

long X 3 m to 8 m thick.

«

Leucandra cikkata.

(Plate XXXI., Figs. 54-5G.)

There are two specimens of this new species in the collection, one complete, the

other much distorted, and possibly only a portion of a complete sponge. The foUow-

m<f description applies to the complete specimen. The sponge is ovoid in shape,

8*5 mm. x 3 mm., and is white as preserved in spirits. It is completely covered by

long, angularly bent projecting oxea, which to the naked eye give the surface the

appearance of being covered with curling hair.

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

Fig. 54. The gastral skeleton consists of triradiates and quadriradiates lying

tangentially with their basal ray downwards ; the body skeleton consists of sub-

gastral triradiates and the inner ends of the projecting oxea ; the clermal skeleton is

strong, consisting of about eight layers of triradiates, irregularly placed. The oxea

and sub-gastral triradiates arc arranged in groups up which the body substance

(riagellated chambers) creeps to the dermis, forming as it were columns sujjporting the

cortex. Between these columns under the cortex is a large space forming an incurrent

chaml)cr which is continuous over the whole sponge.

There are only two or three layers of the Hagellated chambers, which are roughly

spherical, between the gastral and clermal membranes. The excurrent canals are short

and simple.

The oscule has a fringe of stumpy oxea (Fig. 50) ; (here is no diaphragm.
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Spicules (Figs. 55 and 56).

The Oxea are of one wort :

—

{(i) Very large bent projecting oxea, of all sizes from 400 /x to 1,830 m long, x

20 m to 33 m thick, pointed at both ends, usually straight for about two-

thirds of their length, then bent at two or three points angularly, the end

being often bent through a total angle of 125° from the axis of the

straighter portion of the spicule. The points where the angular bends

occur are often marked on the convex side by flattened areas, as if the

spicule had been deflected Ijy contact with a plane surface.

The Triradiates are of one sort :

—

(A) Alatc triradiates of very variable shape. There is no distinction between

the gastral, body wall and dermal triradiates. Basal ray straight, tapering,

sharply pointed, 190 m to 360 m long x 10 m to 14 m thick. Paired rays

straight or bent slightly up or down, IGOm to 220 m long x 10 m to 14 m

thick. Tapering slightly and rather Ijluntly pointed. Oral angle 110° to

145°.

Qaadrlrnd'tates.—There is one sort of (|uadiiradiate :

—

((') Alate quadriradiates from the gastral cortex, basal ray straight, tapering to

a sharp point, 280 m long x 12 m thick. Paired rays equal, slightly bent

upwards, 140 to 220 m long x 10 to 12 m thick. Oral angle about 130°

folded backwards, i.e. away from the face bearing the apical ray. Angle of

fold about 170°. Apical ray 40 m hmg x 8 to 10 m thic-k, sharply pointed,

bent orally.

Osculnr spicnlc'ft.

(/') The oscular fringe consists of short club-shaped oxea tapering to a point at

the inner end and lient near the outer end, whicli is rounded, 150m to

230m long X 12 m to 45 m thick. The thicker spicules are the commonest.

The triradiates at the edge have an oral angle of nearly 180°.

Leucandra hiberna.*

(Plate XXXI., Figs. 57-58.)

There are two specimens of this new species in the collection, one straight, vase-

shaped, 7 mm. X 1| mm., the other bent through at right angle, 6 mm. x 1 mm. In

colour they are dull yellow as preserved in spirits, and appear minutely hispid to the

naked eye.

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

* Most of the specimens were collootcd at the ' Discovery's ' Winter Quarters.
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Fi<T. 57. Tlio <4!i.stnil .skolcloii cuiisisl.s of (]ua(lrii;uliiitcs willi llic Imsal ray poiiiliiig

downwanls : the b<icl\' skeleton consists of sub-gastral triradiates and the inner

ends of the projectintT oxca. Among the sub-gastral triradiates there are a very few

(|uadriradiates exactly like tlic triradiates, except for the development of tlie ajiical ray,

which is rouo-hly perpendicular to the plane of the other ra}'s, and does not project into

the gastral cavity.

The dermal skeleton consists of a thin layer of trii'adiatcs with the basal ray

pointing downwards.

The space between gastral and dermal membranes is tilled up with three or

four layers of spherical flagellated chambers between whic^h are small incurrcnt

and excurrent canals. There are no large incurrent chambers as in Leiicandra

cirrata.

The oscular skeleton consists of quadriradiatcs with an oral angle of nearly 1 80° and

oxea. The dermal triradiates do not reach quite up to the edge. The thin oxea which

form the frinae are straight, with hastate ends. Just below the oscule there are a few

very short stout projecting oxea, similar in form to the longer ones lower down.

Spicules (Fig. 58).

The 0.re(( are of one sort :

—

((/) Large projecting oxea, bluntly pointed at the inner end, hastate and

sharply pointed at the outer end, nearly straight for about three-quarters

of their length, then bent at the outer end, 260 m to 670 m long x 12 m to

24 m thick at the thickest point. The thickness varies irregidarly along

the length.

Triradiates.—There are two sorts of triradiates :

—

(/>) Sub-gastral alatc triradiates. Basal ray straight, tapering uniformly to a

sharp point, 160m to 200m long x 6m thick. Paired rays equal, more or

less bent downwards, 80 m long x 6 m to 8 m thick, nearly uniform in

thickness all along, then bluntly pointed. Oral angle 135° to 150°.

(c) Dermal alate triradiates. Basal ray straight, occasionally shorter than the

paired rays, 60 m to 200 m long x 8 m to 11m thick, tapering slightly, then

liluutly pointed. Paired rays usually differing slightly in shape and size
;

bent upwards in a wide sweep at the centre and then usually slightly

downwards near the points. 100 m to 140 m long x 9 m to 12/t thick.

Oral angle 105° to 115°.

The Quadriradiates are of one sort :

—

('/) Gastral alatc quadriradiates. Basal ray straight, tapering uniforml)- to a

sharp point. 100 /x to 300 /x long x 8 /i. to \'l fx. thick. Paired rays equal,

bending upwards in a wide sweep at the centre, outer lialf straight, 80 /a to
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180 /A long X 9//, to irtju, thick. Oral angle |-J0° Apical ray curved

slightly orally, sharply pointed, 80 /x long x H jx thick.

Oscuhir spicules.

{(•) Fringe oxca, slender, hastate, straight except for a slight bend at the

junction of the spear-head. 160 /u. to 240 /u. k)ng x 7 /^ to 9 /x thick. The

maximum thickness is just below the spear-head.

(/) Stumpy, stout, hastate oxea, from just Ijelow the edge, similar to (a) 140 ju.

to 160 /x long X 14/A to 16ju, thick.

(//) Small (|uadriradiates from the oscular edge. Basal ray 180 jU, or less x 8 /a

to \Q fi. Paired rays e(pal, sharply pointed, bending slightly downwards,

70 /A to 100 /A long X 8 /A to 10 /u, thick. Oral angle 155° to 160°. Apical

ray short, sharply pointed, bent slightly orally.

Dermatreton.

Grantiids in which the radial chambers are "linked" so as to form a reticulated

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

cortex.

The definition of this new genus in the family Grantildae corresponds to that of

Tenthrenodes in the family Sycettidae.

The remarkable reticulated cortices of the two species in this genus are shown

in Figs. 61 and 71. The importance of the " linking " of the Hagellated chambers

as a generic characteristic is emphasised by the fact that it produces a corresponding

type of cortex. The cortical spicules have developed from the distal spicules of

the tul>ar skeleton. In Grantia the inter-canals are small, and the skeleton bridges

over them. In Dermatreton the inter-canals are too large to be bridged over, and

a reticulated cortex results.

In lioth the species in this genus the sponge is in the form of a tube more or less

bent, of circular cross-section, the maximum diameter being near the middle. The

tube tapers gradually to the base, which is very small, and also to the upper end,

which terminates in the oscule. The interior of the tube forms the gastral cavity.

The inner or gastral layer is supported by a special skeleton of large quadriradiates

regularly arranged, with the basal ray pointing downwards and the apical ray

projecting into the gastral cavity. Outside the gastral layer stand the flagellated

chambers, pointing radially outwards and linked into a meshwork pattern. They

communicate with the gastral cavity either independently {D. cJiartaceum) or in

groups through excurrent chambers [D. hodgsont). The distal ends of the flagellated

chambers are covered by a reticulated cortex, which follows the " linked " pattern of

the chambers. Many of the dermal triradiates lie in inclined positions, more or less

embracing the rounded tops of the flagellated chambers. It thus happens not
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infrequently that spicules may be found with one of the paired rays pointing almost

radially inwards, and at first sight suggesting that sub-dermal triradiates are present

{cf. Fig. 59). The peculiar shape of the dermal triradiates, however, makes it ea.sy

to prove that it is always a paired ray, and not the basal ray, which is centripctally

directed.

Dermatreton chartaceum.

(Plate XXVII., Fig. 5, and Plates XXXI. and XXXII., Figs. 59-04.)

There is only one specimen of this new .species in the collection. It was found at

a depth of 180 fathoms. it is nearly straight, 2o mm. long x 3 mm. maxinuun

diameter, (juite white as preserved in alcohol, and has the appearance of a delicate paper

tul)e (.see Fig. 5). The walls are only 0";32 nun. thick at their thickest point. The

reticulated pattern on the surface is too small to be readily seen with the naked eye.

The structure of the body wall is sliown in Fig. 59. The flagellated

chambers open directly into the gastral cavity through contractile apopyles (see

Fig. GO). The skeleton of the Hagellated chambers consists normally of a single

row of sub-gastral triradiates, l)ut there is occasionally a smaller triradiate half-way

between the gastral and dermal layers. There are also fine hair oxea, not shown in

the figure, surrounding the flagellated chambers. The distal ends of the flagellated

chamber skeletons are strengthened by oxea, which project a short distance beyond the

dermis. The distal ends of the chambers are covered by a reticulated cortex with a

skeleton formed of curved triradiates (see Fig. 63).

The gastral skeleton (Fig. 62) is formed of large quadriradiates, among whicli

there are a very few which appear to have no apical ray.

The o.scular skeleton is shown in Fio;. 61. The edge, which is .sliohtlv

everted, is formed of small quadriradiates. There is a very short fringe of hair oxea,

amongst which are a few stout oxea smiilar to those in the body wall. The dermal

triradiates extend up to tlie edge.

Spicules (Fig. 64).

Oxea.—There are two sorts of oxea :

—

(a) Projecting oxea, sbghtly crooked, slightly hastate, 130 m to 270// long

X 11 // to IG/u thick.

(A) Hair oxea about 1 m thick.

Irimdiates.—The triradiates are of two sorts :

—

(c) Mate sub-gastral triradiates forming the tubar skeleton. Basal ray straight,

tapering to a moderately sharp point, 320 /a to 700m long x 9m to 10m
thick. Paired rays nearly equal, slightly crooked, 100 m to 160 m long

X 9m to 12m thick, Iduntly pointed. Oral angle variable from 170° to

120°; strongly folded ; angle of fold 120° to 130°.
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(d) Alate triradiates from the dermal cortex. Basal ray nearly straight, bluntly

pointed, 80 fi to 140 m long x fx to 10 m thick. Paired rays unequal,

slightly curved upwards, often longer than the basal ray, 65/t to 150 m
long X 8 M to 10 /u thick. Oral angle 100° to 110°.

The Quadriradiates are of one sort :

—

('') Alate quadriradiates from the gastral layer. Basal ray straight, tapering

uniformly to a sharp point, 500 m to 700 m long x 10 m thick. Paired rays

usually equal, slightly bent in either direction, 100m to 230m long x 8m
to 11m thick. Oral angle 130°. Apical ray nearly straight, sharply

pointed, 70 m to 100m long x Gm thick.

Oscular spicules.—The fringe is formed of oxea of types (a) and (A).

The oscular edge is formed of small quadriradiates similar to (f), but smaller.

Basal ray 100 m long x 8 /x thick. Paired rays about 100 /x long.

Dermatreton hodgsoni.*

• (Plate XXVII., Fig. l, and Plate XXXII., Figs. G5-74).

There is only one specimen of this new species in the collection. It is bent and

irregularly swollen (see Fig. 1), the length being 60 mm. and the maximum diameter

14 mm., tapering at both ends to about 3 mm. It is quite white as preserved in

alcohol. To the naked eye the surface appears to Ije smooth and minutely reticulated

The walls are delicate, only 1 mm. thick at their thickest point.

The structure of the body wall is partly shown in Fig. 73. The flagellated

chambers open through contractile apopyles into excurrent chaml)ers, three or fom- into

each, and these in turn ccnnmunicate with the gastral cavity through large irregular

ports. The excurrent chambers have no proper skeleton, but are merely spaces left

between the proximal ends of the chamliers and the gastral layer. Four of the

flagellated chambers opening into an excurrent chamber are shown in Fig. GG.

The .skeletons are drawn and the interior linings indicated by dotted lines. A cross

section of the same excurrent chamber is shown diagrammatically in Fig. 67. The

form of the excurrent chambers varies widely, they are often much deeper than the

one illustrated. The flagellated chambers have ordinary articulated skeletons of many

joints, strengthened at the distal ends by oxea, which project a short distance beyond

the dermis, and also l)y long hair oxea, which project with the thicker oxea and extend

inwards nearly to the gastral layer. The " linked " arrangement of the flagellated

chamljers is shown in Figs. 68, 69 and 70. Fig. 68 shows the ports in the gastral layer,

Fig. 69 the flagellated chaml)ers just above the gastral layer, and Fig. 70 the same

chambers higher up, arranged in a "linked" pattern. All three figures are drawn

* The author ventures to n.ame this species after Mr. T. V. Hodgson, the biologist of the Expedition, to

whose untiring industry and ingenuity the magnitude of the collection is due.

VOL. IV. 2 L



24 C. F. JENKIN.

from corresponding portions of a series of tangential sections. Several tjf the chunihers

are numljered, and may be traced from one section to another. The distal ends of the

flagellated chambers are covered by a reticulated cortex with a skeleton formed of

curved triradiates (see Fig. 71).

The gastral skeleton, formed of large quadriradiates, is shown in Ing. 72.

The oscular skeleton is shown in Fig. 65. The quadriradiates at the edge

are smaller than the gastral quadriradiates. There are a few stout oxea and hair oxea

projecting. The dermal spicules extend to the edge.

Spicules (Fig. 74).

Oxea.—There are two sorts of oxea :

—

(a) Projecting hastate oxea, slightly crooked, 150 /a to 240 /x' long x 12 ju, to

16 jx thick, bluntly pointed at each end.

(b) Ilair oxea of considerable length.

Triradiates.—The triradiates are of two sorts :

—

(c) Alate triradiates from the tubar skeleton, of very variable size. The largest

are in the proximal joint of the skeleton, and they diminish towards the

distal end, where they change into type (</). Basal ray straight, sharply

pointed, 330 /x. long x 9 /x thick. Paired rays equal, straight, 120)Lt long

X 10/tt thick. Ural angle of sub-gastral spicules 160°. Oral angle of

spicules from the middle of the tubar skeleton 125°.

((/) Alate triradiates from dermal cortex. Basal ray straight, bluntly pointed,

70
fj.

to 130/0, long X 10/x thick, often shorter than the paired rays.

Paired rays equal, straight or slightly curved upwards, bluntly pointed,

forming a .short curve in the centre where they join the basal ray, 130 /a

to 140 /A long X 10 /A thick. Oral angle 105° to 110°, strongly folded;

angle of fold 110° to 130°.

The Quadriradiates are of one sort :

—

(/') Alate quadriradiates from the gastral layer. Basal ray straight, tapering

uniformly to a sharp point, 500/0, to 850 /a long x 10 /a to 11 /a thick.

Paired rays sometimes very une(|ual in length, straight, or slightly curved

downwards, 150 /a to 400 /a long x 9 m to 12 /a thick, bluntly pointed.

Oral angle, 135° to 145°. Apical ray sharply pointed, nearly perpendicular

to the facial rays, slightly bent orally near the point, 7 /a or 8 /a thick.

Family CHIPHORID^E. nov.

Definition.—Flagellated chambers elongated, arranged radially around a central

gastral cavity, their ends projecting more or less on the dermal surface and not
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covered over by a continuous dermal cortex. The tubar skeleton is articulate, the first

joint being formed of chiactines.

The above only differs from Dendy's definition of Sycettidse by the addition of the

words in italics.

Streptoconus.

Chiphorids in which the radial chambers are usually more or less united at places

where they come in contact with one another, and are always crowned at the distal

extremity with tufts of oxeote spicules. The tulmr skeleton is articulate, the first

joint being formed of chiactines.

The definition of this new genus in the Chip/ioridae corresponds to that of S>/co7i

in the Sycettidse.

Streptoconus australis.

(Plate XXVII., Fig. 3, and Plates XXXII. and XXXIIL, Figs. 75-80.)

There are three specimens of this new species in the collection ; all are small,

shaped like a Florence flask and covered with long projecting oxea, see Fig. 3. They

are white as preserved in spirits.

Their dimensions are between 7 ram. x 3 mm. and 10 mm. x 4 mm.
Tlic gastral cavity terminates in a long oscular collar 2 mm. to 3 mm. long,

with slightly everted edge crowned with a fringe of slender hastate oxea.

The l)ody wall is made up of the radial flagellated chambers (see Fig. 75 ), which

touch each other for most of their length and have large projecting distal cones

crowned by tufts of long slightly l)ent hastate oxea ; these oxea converge in cones over

the chambers, and then, crossing spirally, spread out and interlace. Each chamber

opens separately into the gastral cavity. In tangential section the chambers appear

more or less renularlv arranjred as hexagons with triansfular intercanals.

The Skeleton.—The whole gastral cavity and oscular tube is lined with a sparse

layer of large (juadriradiates (see Figs. 77 and 79), regulai'ly arranged with the basal

ray pointing downwards and the apical ray projecting into the gastral cavity ; the apical

ray is slightly bent orally. A few of these large radiates appear to lack the apical ray.

The radial cliambers have articulated skeletons (see Fig. 75), the proximal joint

consisting of chiactines, all of which have their apical rays turned towards the

flagellated chamber, so that when looking at the gastral surface the apical rays appear

to form a protection to the apopyle (see Fig. 79). The upper joints of the articulated

skeleton of the flagellated chamber consist of triradiates of ordinary form. The

unpaired rays of the outermost triradiates project, with the oxea, forming the bases

of the large distal tufts.

The oscular collar has a very fragile skelett)n consisting of large quadriradiates

widely spaced (see Fig. 77). On the outside it is thinly covered with long

oxea which project downwards and outwards at an angle of about 45° from the axis.

2 L 2



26 C. F. JENKIN.

The rim of the tube is formed by a ring of small quadriratliates regularly aud closely

packed, with the unpaired ray downwards and apical ray inwards. The rim is

crowned by a fringe of long nearly straight hastate oxca. (See Fig. 78.) The sharply

defined line of the small quadriradiates forming the rim of the collar, standing

above the widely spaced quadriradiates which form the lower part of the skeleton,

produces the effect of a vacant space with -no spicules between the two. The space

is however no wider than between other rows of the collar skeleton, aud occasionally

one of the big quadriradiates is found in the rim itself. No diaphragm can be seen.

Fic^. 80 represents a longitudinal section through the junction between the

oscular collar and body. The gastral skeleton is continuous and the flagellated

chambers grow outside it. The first is very minute, with no skeleton ; the sc(;ond is

larger, with a primitive skeleton. The length of the chambers continues to increase

down to the base of the sponge.

Spicules (Fig. 7G).

O.vra. There are three sorts of oxea :

—

{(() Stout projecting hastate oxea, usually straight, but occasionally bent

sharply through an angle of about 120°, varying irregularly in thickness
;

300 /u to 1,250 ju, long x 9m to 15 m.

(h) Thin projecting oxea, quite straight, faintly hastate, maximum size

1,020 /a X 6 m.

(() Small hastate oxea 140 m X 8 m.

Triradiates. There are two sorts of triradiates :

—

((/) Large alate triradiates from the gastral layer. Basal rays straight,

tapering uniformly to a sharp point from 190m to 300 m long x 6 m to 8 m

thick. The paired rays are nearly equal, nearly straight, from 80/* to 150m
long X G M to 8 M thi.'k. Oral angle 130° to 140°.

(/) Small alate triradiates from the tubar skeleton. Basal ray straight,

100 m X Gm, tapering to a sharp point. Paired rays irregularly bent,

70m X Gm. Oral angle 120° to 135°. Considerably folded.

Quadriradiates. There are two sorts of quadriradiates :

—

(//) Large alate quadriradiates from the gastral layer. Basal ray straight,

tapering uniformly to a sharp point, 230 m to 430m long x Gm to 12m
thick ; the larger sizes occur in the oscular collar. Paired rays bracket-

.shaped, nearly equal in length, 140 m to 215 m long x 8 m to 10 m thick.

Apical ray thin and sharply pointed, bent orally. Apparent size seen

facially, 32 m x 4 m. Oral angle varying from 110 m in body to 150° in

oscular collar.

(//) Small chiactines from the tubar skeleton. Basal ray, 140 m to 220 m
long X 4 M to 6 m thick, tapering uniformly to a sharp point, appearing
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straight iu facial view, but qfteu slightly bent in side view at a point a

short distance from the junction with the paired rays. This bend is

connected with the close manner in which pairs of these spicules lie

together. Paired rays bent slightly downwards, nearly equal in length,

sharply pointed, 70 m to 110 /x long y. S jjl to 5 fi thick. Oral angle 140°

to 150°. Folding considerable, angle of fold 115° to 125°. Apical ray

thin, 50 jLi to 65 /a x 3 /a, cousideralily set over out of line with the basal

ray. Angle between apical and basal ray about 170°.

Oscular spicules. The fringe consists of :—
(i) Hastate oxea, nearly straight, 240 jx to 700 jx long x 5 ju. to 8 /a thick.

The edge consists of :

—

(k) Small quadriradiates. Basal ray straight, uniformly tapering to a sharp

point, 110 ju, to 170ju. long X 5 ju, to 8 (jl thick. Paired rays equal,

considerably curved downwards, sharply pointed, 60 fi to 100 fi long x 8 /u

thick. Oral anorle about 160°.&

Hypodictyon.

Chiphorids in which the radial chambers with freely projecting distal cones are

linked so as to form a reticulated pattern round the large intercanals. The tubar

skeleton is articulate, the first joint being wholly or partially formed of chiactines.

This new genus in the family Chiphoridse corresponds to the genus Tenthrenodes in

the fanaily Sycdtidse.

There is only one species in this genus.

Hypodictyon longstaffi.

(Plate XXVIL, Fig. 10, and Plates XXXIII. and XXXIV., Figs. 81-97.)

There are four specimens of this new species in the collection. All are in the form

of longish tubes more or less bent, stouter in the middle and tapering towards each

end ; the upper ends terminate in short, smooth, oscular collars, and the lower ends

are rounded oft'. The whole sponge, except the oscular collar, is covered by a

meshwork of projecting spicules which give the surface a bristly honeycombed

appearance (see Figs. 10 and 81).

The dimensions of the four specimens are as follows :

—

Length. Maximum diameter.

60 mm. . . . . 15 mm.
37 mm. . . : . 7 mm.
50 mm. .... 5 mm.
37 mm. .... 9 mm.

AU the specimens are white in colour as preserved in spii'its.
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The ])ody walls are formed of the long branching Hagellated chambers

(see Fio'. 89), which are roughly oval at their proximal ends and are packed

closely together on the gastral cortex ; each chamber opens directly into the gastral

cavity through an irregular apopyle. Following tlie flagellated chambers outwards

by means of serial tangential sections (Figs. 83 to 87 and 92-97), it will be seen that

the chambers usually divide into two branches close above the gastral layer, and that

these branches often divide a second time near their distal ends. At the same time it

will be seen that the irregular arrangement of the flagellated chambers on the gastral

layer gradually changes till at the outer surface it assumes the regular linked pattern

which is typical of the genus.

The Skeleton.—The gastral skeleton consists almost entirely of large tri- and

quadriradiates irregularly arranged, with the basal ray pointing more or less down-

wards (see Fig. 91). In addition to these there are the paired rays of the chiactines

which occur occasionally rouud the apopyles.

The gastral skeleton continues into the oscular collar and is modified near the
o

oscular rim, as shown in Fig. 88. The junction of the oscular collar and

body wall is shown in Fig. 82, in which the gradual growth of the flagellated

chambers may be seen. Near the rim the triradiates almost or entirely disappear,

and the (quadriradiates are much smaller. There is a fringe of hair oxea (these are

absent in one specimen) amongst which are a few stout oxea, apparently of the same

sort as those on the distal ends of the flagellated chambers. There arc a few thin

bent oxea scattered irregularly near the edge.

The skeleton of the flagellated chambers is of the ordinary articulated type,

consisting of small triradiates, which converge at the top of the chamber to form a

point which is strengthened by a bundle of oxea of two types which project freely.

Every here and there in the proximal joint a chiactine may be found replacing one

of the ordinary triradiates ; its apical ray projects diagonally into the gastral cavity

and across the apopyle. It is the presence of these chiactines which has made it

necessary to form the genus Ilypodictyon for this species instead of putting it in the

genus Tenthrenodes.&

Spicules (Fig. 90).

Oxea.—There are two sorts of oxea .

—

(a) Projecting oxea from the distal cones, slightly irregularly bent, some

slightly hastate, from 100 m long x 12 m thick to 900 m long x 2Gm thick.

(b) Hair oxea projecting with (a).

Triradiates.—There are two forms of triradiates :

—

(c) Large alate triradiates from the gastral layer. Basal ray straight, tapering

uniformly to a sharp point, maximum size, 800 m x 10 m- Paired rays,

nearly straight, of uniform thickness all along, bluntly pointed, usually
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of unequal lengths, 180 ju. to iSO im long x 10^ to IG^ thick. Oral angle

about 135°.

(d) Smaller alate triradiates from the tubar skeleton. Basal ray straight,

tapering to a sharp point, 140 m to 2G0m long x 8 yx to 10 /x thick.

Paired rays nearly equal and straight, 80 /a to 150 /a long x 8 yu. to lOju.

thick, slightly folded. Oral angle 130°.

Quadru-aJi(th'.'<.—There are two sorts of quadriradiates :

—

((') Large quadriradiates from the gastral layer. Basal ray straight, tapering

uniformly to a sharp point, maximum length 1,000 /x x 9 ix to 12/x.

Paired rays of unequal length, often slightly crooked, of irregular thick-

ness, l)luutly pointed, 220 fi to 420 /u, long x 11^ to 13 /a thick. Apical

ray sharply pointed, bent orally, about 80 /x x 12 jx. Oral angle 128°

to 138°.

(/) Chiactiiies. Similar to (d) with the addition of an apical ray 90 /a long x

G fi thick, sharply pointed. These are not shown in the drawing of

spicules.

Oscular spiculi's

:

—

((/) Fine straight oxea from the fringe, 3 /x to 4 /a thick. All are broken off, so

their length is uncertain. Among them are a few stout oxea of the same

sort as (a).

{h) Thin zigzag oxea lying tangentially near the oscule. 170^1 to 300 /x long x

3 /A to 4 /x thick, sharply pointed at both ends.

{i) The edge is formed of small quadriradiates. Basal ray straight, tapering

to a sharp point, 130 /a to 200 /i. long x 9 /x to 12/x thick. Paired rays

nearly equal, considerably bent downwards, 90 ja to 150 ju, long X 9 /x to 12 /x

thick. Oral angle 150° to 1G0°. Apical ray short and sharp, about

40 /x long.

Family STAURORRHAPHIDiE.

Definition.—There is a distinct and continuous dermal cortex, completely covering

over the chamber layer and pierced by inhalent pores. There are no subdermal sagittal

triradiates nor conspicuous subdermal quatbiradiates. The flagellated chamljers vary

from elongated and radially arranged to spherical and irregularly scattered ones, while

the skeleton of the chamber layer varies from regularly articulate to irregularly

scattered, but there are always regularly disposed subgastral chiactines.

The above only differs from Dendy's definition of Grantiidse by the addition of

the words in italics.
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AciIRAMORPHA.

Staurorrhaphids in which the elongated flagellated chambers are arranged radially

round the central gastral cavity ; they are covered over by a dermal cortex, composed

principally of triradiate spicules, and without longitudinally disposed oxea. The

tu])ar skeleton is articulate, the ifirst (and sometimes only) joint being formed of

chiactines.

The definition of this new genus in the family Sitnurflvrhapliklse corresponds to

that of Grantia in the Gmntiidse, but omits the limitation introduced by Dendy, which

transfers all Grantise with tufts of spicules, including Grantia compressa, to the

family Sycettidse. This limitation appears to be artificial and unsatisfactory.

The genus contains three species, Ackramorpha nivalis* Achramorpha glacialis*

and Achramorpha grandinis*

In all the species the flagellated chamber skeleton consists of the basal rays of the

chiactines. There is no gastral skeleton proper ; the gastral layer is supported l>y the

paired rays of the chiactines, except in the oscular tube, where there are quadriradiates

lying taugentially in the ordinary position, ire., in the gastral layer, with the basal ray

pointing downwards. At the junction between the oscular tube and the l)ody, the

quadriradiates lie at all angles intermediate between the centrifugal position and the

tangential position. This remarkable change in position of the quadriradiates

in passing from the oscular tube to the body, which is conspicuous in this

genus, is discussed in Part III.

The skeleton of the dermal cortex consists of triradiates lying taugentially with

the basal ray, pointing more or less downwards ; there are also large projecting oxea.

In one .species there are also projectiflg hair oxea, and in the other two there are

minute prickly hastate oxea projecting round the ostia.

In two of the species the skeleton of the oscular edge is well differentiated. It

consists of a few rows of special quadriradiates closely and regularly packed, and

partially hidden in the dense fringe of oxea. In the top row these quadriradiates have

remarkal)ly snulj apical rays, which usually hardly penetrate through the fringe.

From these apical rays springs the diaphragm which closes the oscule (Figs. 100 & 102).

This diaphragm can l)c made out in some specimens, 1)ut not in others, probably owing

to defective preservation.

In the third species, A. grandinis, the oscular skeleton is hardly difl'eren tinted

from the body skeleton and there is no fringe.

Ill all the species the flagellated chambers open one or more together into small

shallow excurreiit chainlicrs, wliicih open into the gastral cavity through ports in the

gastral memlirane.

* I(jniH, yraiido, itix, ghiciis xpiritus proccUantm qiiii faciunt verhiiiii ijiis.
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ACHRAMORPHA GLACIALIS.

(Plate XXXIV., Figs. 98-1 0-J.)

There are six specimens of this new species in the collection. All are small,

slender, vase-shaped Sponges, which when examined with the naked eye might easily

lie mistaken for Ascons. In colour they are white tinged with orange, as preserved in

alcohol. The dimensions of the four perfect specimens are as follows : 9 mm. x 2 mm.
;

4 mm. X "75 mm. ; 8 mm. X 1*5 mm. (flattened) ; 9 mm. x 1^ mm.
The structure of the body wall is shown in Fig. 101. The flagellated chambers

often taper considerably at their distal ends, thus leaving rather large inhalent

chambers under the dermal cortex. The hair oxea lie in the very thin mesoderm
between the chambers and project beyond the dermal cortex. Neither they nor the

large projecting oxea are arranged iu regular tufts or cones, but appear to be

irregularly scattered.

The structure of the oscule is shown in Figs. 100 and 102. The section shows

the transition from normal to centrifugal position of the quadriradiates. It also

shows the diaphragm.

Fig. 98 represents a view of the gastral layer. The section includes some of

the gastral ports and some of the apopyles which lie immediately above the ports.

There are a very few minute oxea lying radially in the gastral layer. One of these is

shown in Fig. 102. In some specimens these minute oxea are scattered throughout

the body wall. Several of the specimens contain ova of the usual form.

Spicules (Fig. 99).

Oxea.—The Oxea are of three sorts :

—

(rt) Stout projecting oxea, irregularly bent, sharply pointed at the inner end,

and bluntly pointed at the outer end, 280 /* to 440 /x. long x 12 yu. to 24 /x

thick.

[h) Minute, hastate, slightly bent oxea, some smooth, some spined, from the

dermal layer, 35 /* to 40 ;it long x 2 /* to 3 ^ thick.

(c) Hair oxea, 400/* or more long.

The Triradiates are of one sort :

—

((/) Alate triradiates from the dermal cortex. Basal rays straight, tapering and

sharply pointed, 200 yu. to 380 /x. long x 12 /a thick. Paired rays equal,

nearly straight, 130 /a to 180 /a long x 10 ju, to 14 /i thick. Oral angle

varying widely, 110° to 160°. Folding very variable.

((') Chiactincs. Basal ray straight, tapering, sharply pointed, 340 /a to 400 /x

long X 15/x, thick. Paired rays equal, 130 /Lt to 180 /a long x 16/* thick,

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

VOL. IV, 2 M
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to IGO". Apical rays sharply pnintcd, sliglitly irregularly beut, 70 /x to

100/x long X 12/x thick; set-off sliglit ; augle between apical ray and

basal ray 165°.

Oscular Spicules.—The fringe consists of hair spicules, and stout oxea of types

(c) and (a) :

—

(/) Small quadriradiates from the oscular edge. Basal ray straight, tapering,

and rather bluntly pointed, 100/x, to 120ju. long /x x 9/a to 10/x thick.

Paired rays about equal, bent downwards, 50 /u, to 100 /a long x 7 /x to

8/x thick. Ural angle about 150°.

(7) The quadriradiates from the oscular collar are similar to (/), but much

larger. Basal rays 220 /j. or more long
;
paired rays up to 200 /x long

;

apical rays up to 120 /x long.

ACHRAMORPHA GRANDINIS.

(Plate XXVII., Fig. 4, and Plates XXXIV. and XXXV., Figs. 103-104.)

There is only one broken specimen of this new species in the collection ; it consists

of the upper part and oscular collar of a sponge which probably was of considerable

size, judging by the size of the oscule (see Fig. 4). The specimen is straight, 18 mm.

long, and circular in section, tapering from 4^ to 3 mm. in diameter at the oscular

end. The lower part is covered by long oxea, which lie along the surface pointing

downwards ; the upper part is smooth and transparent. There is no fringe.

The structure of the body wall is the same as in the other species of this genus.

There are no hair oxea, l)ut there are a few small prickly hastate oxea in the dermis.

The oscule (see Fig. 104) differs consideralily from the other two species. There

is no fringe of hair oxea and no special ring of quadriradiates at the edge, the skeleton

being made up of both tri- and quadriradiates lying tangentially. The transition from

tangential quadriradiates to chiactines occurs in the same way as in the other species.

The basal rays of the chiactines project a long way outside the dermis.

Spicules (Fig. 103).

Oxea. There are two sorts of Oxea :

—

(rt) Very large straight projecting oxea, size of longest fragments 3
" 5 mm. x

23 ju,. Very sharply pointed at the inner end.

(I)) Small hastate oxen, from the dermis. Slightly irregularly bent, some

spined, some smooth, 65 /x to 120 ju. long, 3 ju. to 6 ju, thick.

The Triradiates are of one sort :

—

(c) Large, alate triradiates from the dermal cortex. Basal rays straight,

tapering uniformly to a sharp point, 420 /a to 500 /* long x 12/x to 15 /x

thick. Paired rays usually equal, straight or bent slightly downwards,
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bluntly pointed, 220 /x to 2G0/A long, x 12/x to li ^ thick. Oral angle

130° to 1G0°.

((/) Chiactines. Basal rays straight, tapering to a more or less sharp point,

450 /A to 550 /A long X 12 yn to 16 ju. thick. Paired rays equal, straight,

240 /x to 270 /A long x 12jli to 14 /a thick. Oral angle, 155° to 160°.

Apical ray sharply pointed, maximum length IfiO/i, long x 14ju, to 16ju.

thick. Angle between apical ray and basal ray, 165° to 180°.

Of<cidar spicules,

(e) Quadriradiates from the oscular tube. Basal rays straight, tapering

uniformly to a sharp point, G50/x long x 12/x thick. Paired rays often

unequal, maximum size 560 /x long x 14/i, thick, nearly parallel, bluntly

pointed. Oral angle about 160°. Apical ray sharply pointed, curved

orally, 120 ju, long x 9 jU, thick.

AcHRAMORPHA NIVALIS.

(Plate XXVII., Figs. 7 and 8. Plates XXXV. and XXXVL, Figs. 105-112.)

There are fourteen specimens of this new species in the collection. They vary

considerably in shape, but are mostly more or less pear-sliaped, with the oscule at the

narrow end (see Figs. 7 and 8). In some specimens the neck of the pear is considerably

extended, but the actual oscular collar (without flagellated chambers) is always quite

short. There is a dense fringe of long shining silver-white hair spicules round the

oscule, which sometimes attain a length of 2 • 5 mm. The whole sponge is covered

with long projecting oxea which lie in all directions, giving it a very untidy appear-

ance. The base of the sponge is rounded.

The dimensions of the perfect specimens are as follows :—12 mm. x 3 mm.

17 mm. X 3 mm. ; 18 mm. x 9 mm. ; 20 mm. x 8 mm. ; 12 mm. x 4 mm. ; 8 mm.
X 4 mm. ; 11 mm. X 5 mm. ; 17 mm. X 8 mm. ; 8 mm. X 2| mm. ; 26 mm. x

12 mm. ; 29 mm. x 10 mm.

The structure of the body-wall is shown in Fig. 106, where the subdermal

cavities and exhalent chambers may be seen. The .small projecting oxea are mostly

arranged round and over the ostia. This may be seen in Figs. 107 and 108 repre-

senting the dermal cortex in plan and section. The very large projecting oxea are

scattered quite irregularly, and often project through the body-wall into the gastral

cavity. The large oxea are all broken ; the longest fragment found is 2*7 mm. long.

They lie at all angles. Fig. 109 represents the gastral membrane as seen from inside.

Figs. Ill and 112 represent the oscular structure. The highest flagellated

chambers are shown in Fig. 112, and the short oscular collar projecting about

1*3 mm. beyond them. Fig. 112 shows the junction of the oscular tube and

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

radiates and oxea only ; the triradiates forming the dermal skeleton do not extend

2 M 2
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beyond the last tlagellated chamlter. At the juuctiou there are specially large quadri-

radiates lying diagoually, apparently strengtheniug the junetiou between the dermal

and gastral skeletons. The basjil rays of the chiactines are much longer than the

thickness of the body in the upper part of the sponge and project, often half their

length, outside the cortex. The regular arrangement of the oscular quadriradiates at

the oscular edse is shown in Fig. 111. Side views of these spicules are drawn,

showing the diminution in the length of the apical ray. These spicules lie in the

middle of the frino^e, so that thev are almost hidden fi-om both inside and outside. In

the same figure is shown one of the large quadiiradiates from the junction between

tube and bodv.

There are numerous ova in gome of the specimens.

Spicules (Fig. 105).

O.rea. There are three sorts of Oxea :

—

(a) Large projecting oxea, straight, and pointed at both ends. Largest fragment

found, 2 "7 mm. long X 14)u. thick.

(/() ^linute, .-opined, .slightly crooked, hastate oxea from the dermal layer, 75 yx

to 85 /n long X 5 /t to 6 yx thick,

(e) Rather longer, small, straight hastate oxea, 120 yx to 140 /a long x 4 /x thick.

The Triradiates are of one sort :
—

(f/) Alate triradiates from the dermal kyer (these are probably the same as

those occasionally found in the body-wall). Ba.sal ray straight, tapering to

a point, 200 /A to 380 /x long x 8 /x to 10/x thick. Paired rays nearly equal

in length, curving slightly upwards, forming a rounded bend at the centre

140 /x to 210 /i long X 8/x thick. Oral angle 102° to 106°. There are

a very few triradiates with an oral angle of 160°. It is doubtful where

these come from.

{e) Chiactines. Ba.sal ray straight in facial view, but bent slightly in side view,

tapering to a sharp point, 400 /t to 600 /x long x '8/x to 10 /a thick. Paired

rays about equal, sharply pointed, nearly straight, 160 /x to 200 /x long x 8 /x

to 12/x thick. Ural angle 160°. One of the paired rays is sometimes

deflected from its usual position into line with the opposite paired ray.

(t type of triradiate system.) Apical ray straight, or slightly bent,

tapering uniformly to a sharp point, 110/x to 130 /x x 8 fi to 12/x thick.

Set-over about equal to the thickness of the ray. Angle between basal

ray and apical ray 150° to 155°.

Osculai' spicules.

{/) Long, straight slender oxea forming the fringe, 2 • 5 mm. long x 6 /x or less

thick, minutely hastate at the outer end.
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(//) Large alate quaclriradiates, lining the oscular tube. These are largest at

the junction with the Ijody-wall. Basal ray straight, tapering uniformly

to a very sharp point. Maximum dimensions 850 /x long x 12/a thick.

Paired rays bracket-shaped, equal in length, 450 /x long, oval in section,

16
fj.

deep x 6/x thick. Oral angle, 155°; folded angle, 150°. Apical

ray curved orally, 100 /x long x 10/x thick.

These get smaller up to the oscular edge, where their dimensions are as follows :

basal ray, 150 /i. long. Paired rays, which are bent downwards, 120 /u, long

X 10/i. thick. Apical ray reduced to a blunt cone, 20 fi long x IG/i thick.

Subgenus GRANTIOPSIS Dendv.

The sponge has the form of a greatly elongated hollow tube whose wall is

composed of two distinct layers of about equal thickness. The outer (cortical) layer

is provided with a very strongly developed skeleton of triradiate spicules, and is

penetrated by narrow ramifying incurrent canals. The inner layer is formed by

elongated radial chambers arranged very regularly side by side. The skeleton of the

inner layer is very feebly developed. The tuljar skeleton is articulate and composed

of very abnormal sagittal triradiates, whose paired rays are greatly reduced ; the inner

joint (if the tuJiar skeleton consists of cldactines.

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

The sub-genus contains only one species.

Grantiopsis cylixdrica Dendy.

(Plate XXXVI., Fig. 113.)

Grantiopsis cijlin'drka Dendy (7), p. 00.

A single specimen of this species found in Australia was described by Dendy

(7, p- 90), who called special attention to the chiactines in its skeleton. The structure

of this species dift'ers considerably from that of the other species in the genus

Achramorpha, so that it seems advisalile to retain the sub-genus, Grantiopsis, only

transferring it from the Grantiidse into the Siaurorrhapkidse.

The spicules, which have not hitherto been illustrated, are showTi in Fig. 113;

thev diff"er widely from any found in the new species. The sponge is fully described

in (7) and figured in (2).

Megapogox.

Staurorrhaphids in which the flagellated chambers are spherical or sac-shaped,

never arranged radially around the central gastral cavity, with which (or with the

main excurrent canals derived therefrom) they communicate by a more or less

complicated excurrent canal sy.stem. The skeleton of the chamber layer is largely
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composed of irregularly scattered radiate spicules, hut if nhraijs hafi rognJurhi plar.ed

suhyastral cliiactines.

The above only differs from Dendy's definition of Leucaridra liy an alteration in

the last sentence.

This genus contains five species, four new, and Polejaeff''s " Leuconia crucifera
"

[Megapogoii cruciferus), which is now transferred to it.

All the species have well-marked gastral cavities, but no gastral skeleton

proper. The spiculatiou in all the species is very similar. The size and shape

of the flagellated chambers is A'ery variable ; they are sometimes so long as to

resemble the radial chambers typical of Grantia or Achramorpha, and at other times

they are spherical.

The close similarity between Mcgapogon cruciferus found at the Azores and the

new species from the Antarctic is remarkable. It is noteworthy that Mcgapogon

cruciferus was dredged from a great depth, 450 fathoms. The temperature of the sea

was not measured at the station where it was found, but judging from the

temperatures measured at neighbouring stations it must have been about 47° F. at

the bottom. It is possible that successive larvse of this sponge may have travelled in

cool water at great depths all the way from the Antarctic to the Azores.

Megapogon cruciferus Pol.

(Plate XXXVI. , Fig. 114.)

Leuconia crucifera Polejaeff (4), p. HO.

The following description is abstracted from Pole'jaeffs (4). Only a fragment

of the inferior part of the sponge was found. The outer surface is bristly, the inner

slightly roughened by the apical rays of the gastric quadriradiate spicules [chiactines].

These are all more or less cruciform, all the rays lying in the same or almost the same

plane. By this characteristic the species can be very easily distinguished from all

other Leucoiiidse. Leuconia crucifera and Leuconia hlanca are of peculiar interest, as

forms inhabiting the greatest depth (450 fathoms) from which Calcarea have been

hitherto olitained.

Skeleton.—The .skeleton consists of gastral quadriradiates [chiactines], of

parenchymal triradiates [of minute spined oxea *], of dermal triradiates and of stout

acerate spicules, piercing the parenchyma obliquely and projecting with their free end

from the outer surface, and of slender acerate spicules scattered here and there on the

outer surface in small bundles. The spicules (omitting the hair spicules) are shown in

Fig. 114 drawn from spicule preparations made by the author. For description and

dimensions see (4).

* These spicules were overlooked by rol(5jaeff. They are included in the new drawing of the spicules.
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Megapogon villosus.

(Plate XXXVL, Figs. 115-119.)

There are four specimens of this new speeies in the collection, Init only one is

perfect, the other three being broken pieces only. All are white as preserved in

alcohol, and are covered with a dense mat of very long oxea. The following

description applies to the perfect specimen (see Fig. 117).

The sponge is in the form of a nearly straight circular tube, a good deal distorted

at the l)ase, where it has its maximum diameter. It tapers gradually to the short

oscular collar which terminates the large gastral cavity.

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

towards the oscule.

Canal System.—The dermis is pierced 1»y numerous ostia which lead into

large incurrent canals which extend radially inwards nearly through the body-wall.

The excurrent system consists of large radial chambers or canals which do

not appear to be branched, each opening through a large port into the gastral

cavity.

The flagellated chambers are very variable in size and shape ; they are mostly

more or less thimble-shaped, opening by apopyles directly into the excurrent chambers

round which they are grouped. Some of the flagellated chambers are nearly spherical,

some are so long that they reach almost across the whole thickness of the wall ; these

long chambers are often branched.

Skeleton.—The skeleton of the body-wall is made up of the chiactines

which reach completely through it and often project, and a few scattered triradiates

whose basal rays also often project. It is pierced at variable angles by the very long

projecting oxea. All these oxea are broken in the specimens ; the longest fragment

measurc'I is 15 mm. long. Chiactines occasionally occur at the top of the excurrent

chambers, and may thus appear to be in the middle of the thickness of the wall. There

is no gastral skeleton proper ; the only supports to the gastral wall (see Fig. 118) are

the paired rays of the chiactines, amongst which are a few minute oxea, some smooth

and some spined. The dermal skeleton is formed of a thick layer of triradiates

(Fig. 116) lying in all directions, with a few minute oxea standing semi-erect

round the ostia.

Oscule.—The oscule is at the end of an oscular collar about 1 mm. long which

has the appearance of a thin, almost transparent extension of the body. The skeleton

of the oscular collar consists of quadriradiates lying tangentially on the inside, with

the basal ray downwards and the apical ray projecting into the gastral cavity. Outside

are triradiates, also regularly arranged, with the basal ray downwards. The edge is

made up of both types of spicule, with a few special oxea which lie horizontally, but

do not project beyond the edge, which has no fringe. The junction between the

oscular collar and the body-wall is very similar to that shown in Fig. 110.
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Spicules ( I'i.-. I 1 ')).

O.vea.—Thoic arc two sorts of Oxca :

—

(a) Enormous straight projecting oxca more than 1 ,5 mm. long x 36 /a to 43 /a

thick. The inner end tapers gradually to a very sharp point, the outer

end is hastate.

{!>) iMinute irregularly bent hastate oxca, some spincd, some smooth, from the

gastral and dermal layers, 80/^ to 160)u, long x Gju- thick.

The Triradiates are of t)ue sort :

—

(f) Alate triradiates from the Itody-wall and dermal layer. Basal rays straight,

tapering uniformly to a sliarp point, 220 /u. to 700 /a long x 10/Atol6yx

thick. Paired rays equal, nearly straight, 170 /a to 300 /a long x 12//- to

14 ja thick. Oral angle 135° to 155°.

{(l) Chiactines.—Basal j'ay straight, tapering uniformly to a sharp point from

600 /A to 1120 ju. long x 10 /a to 16 ju, thick. Paired rays equal, straight,

tapering to a sharp point, 240 /a long x IS/a thick. Oral angle 155° to

160°. Slightly folded, angle of fold 175° to 150°. Apical ray straight,

slender, sharply pointed, 140 /x to 220 /a long x 8/a to IGju, thick, set-off

small ; angle between apical ray and basal ray 170° to 180°.

Megapogon raripilus.

(Plate XXXVI. , Figs. 120-124.)

There are three specimens of this new species in the collection. The natural shape

appears to be that of a straight tube, enclosing the gastral cavity, slightly thicker in

the middle and circular in section. The lower end is closed very squarely, and the

upper terminates in an oscule without a collar. The largest specimen, which is much

distorted, is 30 mm. x 11 mm. ; the next, which has the shape described al)ove, is

19 null. X 4 mm., and the smallest specimen 2\ mm. x 1 mm. They are white as

preserved in alcohol, their surface is hispid.

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

Canal System.—The stout dermal cortex (Fig. 124) is pierced l)y small

ostia leading into small incurrent chambers, from these run incurrent canals branching

and getting smaller as they approach the gastral cavity. The excurrent canals are

connected in groups of three or four to excurrent chambers which open into the gastral

cavity through large ports.

Skeleton.—The body skeleton consists of the chiactines, amongst which are a few

large subgastral triradiates and a few scattered small triradiates; the basal rays of the

latter often project beyond the dermis. There are also dense tufts of hair spicules with

a few stout bent oxea among them, which project and make the surface hispid. There

are minute spined hastate oxea .scattered all through the body. There is no gastral
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skeletou proper ; the gastral cortex is supported by the paired rays of the chiactines

aud subgastral triradiatcs (see Fig. 120). The dermal cortex is formed of a thick layer

of irregularly scattered triradiatcs (Fig. 124).

The oscule is shown in Fig. 121. There is a ring of small quadriradiates lying

tangentially round the inner edge, with short pointed apical rays from which springs

the diaphragm. There is a thick fringe of hair oxea, outside which there is an open

fringe of large oxea. The oscule is thick and the flagellated chambers reach almost to

the edge. Near the oscule they are only in a single layer, l)ut in the middle of the

sponge they are ten or twelve layers thick.

Spicules (Fig. 123).

Oxea.—There arc four sorts of Oxea :

—

[ii) Large projecting oxea, pointed sharply at the inner end, and very bluntly at

the outer end, which is thicker. Curved all along, more sharply near the

thicker projecting end. Length fairly constant about 700 /x, thickness 30./x

to 35 ju..

(A) Hair oxea, projecting in dense tufts, quite straight, length over 500 /x,

thickness about 1 /x.

(c) Minute spined hastate oxea, scattered all tlirough the Ijody-wall. Slightly

bent, with the largest spines in a ring round the " set-over " of the spear-

head. Usual length GO /x, occasionally 150 /a, thickness 4 /x to 5^.

((/) Small irregular oxea from the body-wall al)0ut 350 /x X 20 /x, often set-over

in the middle of their length.

Triradintes.—There are two sorts of Triradiatcs :—

((') Large alate subgastral triradiatcs. Basal ray straight, tapering uniformly

to a sharp point, about 700 /x long x IGju. thick. Paired rays equal, nearly

straight, 200 /n, to 320 /x long X 20 /x thick; oral angle 1G0°.

(/") Smaller alate triradiatcs from the dermal cortex (prol)ably the same as the

rare ones in the body-wall). These vary widely in size. Basal ray

straight, tapering uniformly to a sharp point, 170 /x to 700 /x long x 10/x

to 18 /x thick. Paired rays equal, forming a rounded bend at the centre,

but straight for the rest of their length, 120 /x to 270 /x long x 10/x to IG/x

thick. Oral angle very constant, 108° to 112°.

(//) Chiactines. Basal ray straight, sharply pointed, GOOyix to 750 /x long x 14/x

thick. Paired rays bent more or less forwards, 200 /x to 280 /x long x 16 /x to

20 /x thick. Oral angle varial)lc, 135° to 160°. Apical ray about 80 /x X 12 /x.

Oscular spicules.

{h) Large oxea like (a), but shorter ; 380 /x to 480 /x long X 18 /m thick. These

form an external fringe. The inner fringe is formed of hair oxea of

unknown length.

N
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(/) Small alatc liUiuliiradiatcs forming the I'dge. Basal ray 14()/j. X >s /x,

straio-ht, tapering uniformly to a .sharp point. Paired rays bent slightly

downwards, about 70 ^ X 10 ju. Apieal ray short and eonical, -JO /a long x

8 fi thick at base, perpendicular to facial plane. Oral angle nearly 180°.

M EOAPOnON POLLKJARLS.*

(Plates XXXVil. and XXXVTll.. Figs. 125-1:?0.)

There are two .specimens of this new .s2)ecies in the collcrtion : the larger one is fi.xed

in osmic acid and is cou.sequently brown ; the smaller one, which is fixed in alcohol, is

white ; both are hispid. The larger specimen is in the form of a flattened tube 15 mm.

long. The diameter at the widest part near the middle is 3 mm. The smaller

specimen is ovoid, 2l mm. x U mm. Thei'e is a large gastral cavity which terminates

in the oscule, which in both specimens is bent to one side. The larger specimen has an

oscular collar about I nun. long.

The structure of the body-wall is shown in Fig. 120. The space between

gastral and dermal layers is tilled up with three or four layers of flagellated chambers.

Each flagellated chamber is surrounded by a slender skeleton of minute prickly hastate

o.xea (.see Fig.s. 129 and 127) ; these oxea often lie together in small bunches of

three or four, and as they may lie parti}' on one and partly on another chamber, they

build up serpentine lines of minute spicules Ihreading about between the chand>ers.

Some of the.se minute oxea also lie in the gastral and dermal hiyei's, and .ilso in the

columns supporting the dermis.

Canal System.—There is an incurrcnt chamber under the dermal layer which is

prt)babl\- continuous round the whole body of the sponge. The dermal layer is

supported over this chandicr by columns of spicules consisting partly of the basal rays

of the chiactines and [)artly of oxe.-i which project outside the dermis. The incuirent

canals lead inwards from the incuiicnt chambers. The excurrent canals are connected

in groups to excurrent chambers which open into the gastral cavity through large

ports ; these are more or less surrounded by the apical rays of the chiactines (sec

Fig. 12.-)).

The Skeleton.—The dermal skeleton is formed by a dense layer, Ave or .six

spicules thick, of triradiates, pierced at intervals by the projecting bunches of oxea.

The l)ody skeleton cou.sists of chiactines and a very few scattered triradiates. The

basal ravs of the chiactines are bunched more or less together at their distal ends and

occasionally project through the dermal la>'cr ; with each bunch are grouj^ed a number

of the oxea, which project with their thicker bent ends about ouc-third of their length

beyond the dermis. There is no special gastral skeleton ; the gastral cortex (see Fig.

loO) is supported by the paired rays of the chiactines, and a few minute oxea

irregularly scattered.

* Pollicaris = '• lilio ;i tluuub," iianiocl from the sluipc of the oxea.
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The oscular collar is thick and densely packed witli spicnles. On th(> inside arc

quadriradiates lying tangentially with the basal rays downwards, and outside are

triradiates. The rim, which has no fringe, is formed of tri- and quadriradiates, with

oral angles of nearly 180°. There is a diaphragm in one specimen.

Spicules (Fig. 128).

Oxea.—There are three sorts of Oxea :

—

[a) Large projecting oxea, straight for ahout two-thirds of their length, then

bending smoothly to one side. The inner (straight) end tapers gradually

to a point. The outer end is Itlunt, shaped like the end of a tliunib.

Most of the oxea are about the same size, 460 yu, long X 24 /x thick.

Maximum size, G40 /j. x 25 /x. There are a few smaller, imperfectly formed,

possibly young, oxea.

The minute spined oxea scattered throughout the liody and forming the tlagellated

chamber skeletons are of two forms :

—

(A) Straight, rcfj'ingent, tliin, slightly spined, ,'")0|U, X 2 /x.

(c) Curved, liastate, thicker and well spined, SO/x to CiO /u. X 2 •
.'l /x to ;> •

1 /x.

The junction of the spear-head is maikcd by a ring oi' four or more large

spines.

The Triradiates ai-e of one sort :

—

{(I) Alate triradiati>s tVom the dermal cortex and body-wall. These vary very

much in size and proportions. IMost have the paired rays only sHghtl)'

shorter than the basal ray, l)ut occasionally there is great disparity. Basal

ray straight, tapering unif(U'mly to a shar]) point, 130 /ix to 330 /x long x

8 /x to lo/u, thick. Paired rays ecjual, nearly straight, but slightly

irregular, 90 /x to 320 /x longx 8 /x to 14 /x thick. Oral angle 108° to 11,')°.

{(') Chiactines.—Basal ray straight, tapering uniformly to a sharji point, 4(!0/x

to 580 /x long X 14/x to 18/x thick. Paired rays straight, bluntly pointed,

IGO/x to 280 jix long x U/x to 1 fi ja thick. Oral angle TOO''. Angle of fold

155° to ir)5°. Apical ray nearly straight, pointed, 100/x long x 12/x

thick. Set-over small. Angle between apical ray and basal ray 175°.

Megapogon orispatus.*

(Plate XXVIL, Fig. 2, an.l Plate XXXVlll., Figs. 131-13G.)

Thei'e are four specimens of this new species in the collection, all found together.

The sizes are 9 mm. x .3 nun. ;
('. mm. x 2 mm. ; (> mm. X 3 mm. ; 4 mm. x 2 mm.

They are vase-shaped, white or pale orange as preserved in spirits, with a curly surface

* Criapaius, curly-haiivtt.

2 N 2
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due to the bent projecting oxea (sec Fig. 2). The gastral cavity, which is nearly

constant in diameter throughout its whole length, terminates at the oscule, which is at

the top of an oscular collar about l| mm. long.

The structure of the l)ody-wall is .shown in Fig. 131.

Canal System.—Tlicre is an iiKuincnt chamber under the dermal layer which is

probably continuous round the whole l)ody of the sponge. The dermal layer is

supported over this chamljer by columns of spicules, consisting partly of the basal rays

of the chiactines, and partly of oxea which project in spreading tufts outside the

dermis. The incurrcnt canals, which are small and irregularly branched, lead inwards

from the incurrejit chambc'r. The excurrent canals are large and extend radially from

the gastral cavity nearly through the l)ody-wall, often branching once. The flagellated

chambers are grouped round these large excurrent canals, the larger number opening

directly into them, the remainder being connected by short branches.

The Skeleton.—The skeleton of the body-wall consists of chiactines. There are

also a few triradiates scattered irregularly, and numerous minute spined oxea. There

is no gastral skeleton proper; the gastral cortex (see Fig. 132) is only supported by

the paired rays of the chiactines. The dermal skeleton is made up of triradiates, whic

are approximately equiangular, and lie tangentially to the surface. There are also tufts

of oxea which project for most of their length and give the sponge its charactcristi

" curly " appearance.

Oscule.—The thin oscular collar is about l| mm. long and the same diameter

as the gastral cavity (see Figs. 133 and 134). On the inside are quadriradiates lying

tangentially with the basal ray downwards, and outside are triradiates and oxea.

There are numerous minute spined oxea scattered amongst the radiates. At the

rim (see Fig. 131) the collar is slightly thickened. Tliere is a ring of small

(jUadriradiates forming the edge on the inside ; they do not ajjpear to be very closely

or regularly packed. The diaphragm extends from the apical rays of these spicules.

There is a scanty fringe of prickly hastate oxea of small size. On the outside the

oscular collar is thickly covered by large bent oxea of the same type as those forming

the tufts on the body, but shorter. They stick in the collar, often projecting through

it into the interior, and are directed upwards usually at about 45° with the axis of the

sponge ; some lie tangentially along the surface.

At the junction of the oscular collar and the body the collar thickens, a few small

flagellated chambers appear, the quadriradiates begin to turn their basal rays outwards,

and the oxea project more radially, a few even pointing downwards.

Spicules (Figs. 135 and 13G).

Oxea.—There are three sorts of Oxea :

—

(rt) Large projecting oxea, irregular but nearly straight for about three-quarters

of their length, then bending (at the outer end) considerably to one side

by two or three angular deflections. Tlie iinier end is sharply pointed and
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usually slightly bent to the opposite side from the outer end, giving the

spicule an S shape. The outer end is slightly swollen and roughened.-

The thickness varies very irregularly throughout the length, 550 /u. to

950 /n long X 20 jx to 28 ju, thick. Many of these spicules have long

flattened areas just below the outei'most liend, looking as if the spicule

had licen diverted liy contact with a plane surface.

There are minute spincd oxea of two types :

—

(b) Straight, refringeut, and thin, 50/x. long x 1 '2 ju, thick.

(c) Curved, hastate, and thicker, 55 /x long x 4 /x to 5 /x thirlv-.

The triradiateA are of tw(j sorts :

—

('0 Approximately regular trinidiates from the dermal cortex and body-wall

with straight rays, tapering slightly to near their extremities, then shai'ply

pointed. The rays and angles are nearly liut not exactly equal. Rays

110 /A to 220 /x long X 8 ju, to 12 /A thick.

{e) Large alate triradiates from the body-wall. Basal rays straight, tapering

moderately, then fairly sharply pointed, 400 /a to 500 /x long x 12^ to

14/i, thick. Paired rays nearly straight, tapering, then sharply pointed,

ir,0/x hnig X 12 /x to 14 ;u, thick. Oral angle 120° to 145°.

(/") Chiactines. Basal rays straight, tapering slightly to near the end, then

sharply pointed, 300 /j. to 500 /x long x 11/x to ]2/x thick. Paired rays

straight, 120 yit to 160 /x long X 10/x to 12/x thick. Oral angle 115° to

150°. iVngle of fold very variable, 115° to 100°. Apical ray nearly

straight, sharply pointed, 100 /x long x 8 /x thick. Set-off moderate.

Angle between apical ray and basal ray 165°.

Oscular spicules.—Near the oscule type (a) spicules get smaller, 330 /x long x

20 /x thick.

(//) Straight, strongly hastate, thin, spined oxea forming the fringe, 100 /x to

200 /x long X 1 /x to 3 /x thick. The spear-head is swollen at the junction

and very sharply pointed. These spicules are also found in the oscular

collar a short distance below the edge lying tangentially and occasionally

projecting.

(A) Small quadriradiates from the oscular edge. Basal ray straight, pointed,

SOjix to 90 /x long X 6/x thick. Paired rays equal and bent slightly down,

30 /x to 60 /x long X 5 /x thick. Apical ray straight, pointed, 20 /x long x

5 /x thick. Oral angle 160°.

(/) Large quadriradiates lining the oscular collar. Basal ray straight, tapering

uniformly to a fine point, sometimes bent backwards in side view. Length

near oscular edge 200 fi, increasing considerably lower down. Thickness

7 /x to 9/x. Paired rays equal, straight or slightly liracket-shaped, 110/x
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to [W IX long X '.) /i. lliii-k. < >i',il aiinK' I.kV (o KiO . Apical I'iiy shiirply

pointed, 50 /x to 70 /x ionu x 1 /a to 1 o /x thick, pointing considerably

upwanls. Angle with basal ray 130°.

PAllT 111.

HISTOLOGY.

The specimens are uot sufficiently well fixed to enal)le many histological details to

lie made out satisfactorily, but as most of them are uuicjue, it seems advisable to record

all that can l)e determined with reasonable certainty and accurai-y.

Pores, Oscules, etc.

Several different methods arc fouiul among calcareous sponges for regulating the

circulation of water and preventing the entry of dirt or enemies.

Ostia.—The admission of water to the incurrent canals is regulated in many

species by the opening and closing of the ostia. These pores are inter-cellular, and arc

closed by the action of the surrounding cells. Fig. 48 shows a closed ostium at

the end of the short passage leading through the dermal cortex into the incurrent

chamber'. The same passage is shown in tangential section in Fig. 49.

Incurrent Canals.—So far as the author is aware, there is no S23ecies in Avhich

the incurrent canals close.

Prosopyles.—It is probable that the prosopyles can be closed in all .species.

Considcralile discussion has taken place as to whether prosopyles are inter- or intra-

cellular. The explanation appears to be simple. The prosopyle is an opening in a

pore cell * (intra-cellular) which leads into the Hagellated chamber between the

ffagcllated cells (inter-cellular). As, however, the flagellated cells are always much

more cou.spicuous in a surface view tlian the epithelial cells, the pore when seen \u tliis

view presents the misleading appearance of being an inter-cellular opening.

In most of the Heterococla (excepting some species of Lcucandta) the gelatinous

mesoderm is very little developed, so that the walls of the flagellated chambers appear

to consist of epithelium lined with flagellated cells. The pore cells are special cells in

this epithelium. In the J/omoeoclo, where there is a certain thickness of mesoderm

containing the spicules, Minchin has shown (1) that the pore cells reach through this

to the level of the flagellated cells, thus forming pijjes through the wall. In the

very thin walls of the flagellated chambers of most species of Leucandra the pore cells

have no apj^reciable length, the opening appearing as a hole through a thin membrane,

see Figs. 36, 37 and 38.

In Leucandra gelatinosa, the gelatinous mesoderm is so much developed that the

flagellated chambers appear as spherical spaces lined with flagellated cells, and situated

* Viilr IVrincliin (1).
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iu the middle of a solid jelly. There is no epithelial sack, but the epithelium

appears as the lining of the incurrent canals, which are more or less circular pipes

through the jelly. The pore cells have not been made out with certainty iu this

species, but the cells lettered p.c. iu Figs. 51 and 53 are probably the pore cells,

which of course are closed.

Apopyles.—The apopyle usually has the appearance of an oval opening in a

thiu elastic membrane stretching across the end of the flagellated chamber. It is

probable that the apopyles can be closed in all species.

Excurrent Canals.—In Leueandra (jelatmasa the excurrejit canals close by the

contraction of the epithelial lining. AVheu the canal contracts, the spicules are left

iu their normal position, ami the lining cells stretch the gelatinous mesoderm behind

them, so that it is drawn into the canal. The apical rays do not appear to interfere

with this action. In cross-section the contracted canal, therefore, appears as an

irregular ring of spicules filled up with jelly, in the centre of which lies the contracted

group of lining cells (see Figs. 45 and 4G). It is probable that similar contractility

may be possessed by other species which have a strongly developed mesoderm

;

as a rule, however, the excurrent cauals do not close.

Gastral Cavity.— In some Ilomococla the gastral cavity can be closed solid.*

The author does not know of any instance in which this occurs among the Iletcrocoda.

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

—

(1) By simple contraction of the surrounding mass (''•,'/., Lciicandra prhmgenia).

(2) By the folding inwards of the oscular collar (c/y., Leueandra gelatinosn), etc.

(3) By means of a diaphragm across the mouth (''.//., Mcgapogon raripilu.s).

Diaphragms have been found iu several of the new species, but not in good

enough preservation to enable their structure or method of closing to be investigated.

Spicules.

The dimensions given for the spicules in the detailed descriptions of the several

species in Part II. have generally been taken from the drawings, which were traced by

camera lucida accurately to scale, and show as far as possible a representative selection
;

they must not be understood to be either limiting (maximum and minimum) dimen-

sions or accurate average dimensions. To ascertain the true limiting and average

dimensions would require a detailed examination of a large number of specimens and

great care in the preparation of the spicule slides, in order to insure that all the

spicules from each specimen were mounted. There appeared to lie no advantage to

be gained in the present instance by attempting such accuracy, which, indeed, would

only have been possible in the few cases where a sufficient niunljcr of sj^ecimens

existed.

When the facial rays of a triradiatc or (juadriradiate spicule are " folded," ij'., do

* Vide Minchiu (1).
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uot lie in one plane, foreshortening alway.s produces au apparent distortion which

affects both the relative length of the rays and the angles between them. No {ittempt

has in o-eneral been made to correct the measurements for this; the figures given are

the apparent lengths and angles as the spicules lie in various positions on the slide.

The distortion is large in such cases as Strepiocoiius australis, where the folding

an^le is 120°.

The position of the spicules relatively to the other parts of the sponge body is

of some interest. It may l)e stated as a general rule, and probably as a universal rule,

that spicules do not pass through flagellated chambers. They usually lie entirely

within the mesoderm, except such parts as project l)cyond the dermal or gasfral

layers. They occasionally project into, or cros-s, tlic incurrent and excurrent passages.

They appear in these cases often to be surrounded by a considerable amount of body

substance ; if this is covered with an epithelial layer of cells the spicules, strictly

speaking, still remain within the mesoderm. The minute spicules (" Moi-tar spicules,"

Haeckel), which in Lencnndra often appear to be scattered irregularly through the

whole body-wall, all lie in the mesoderm surrounding the flagellated chambers, and

thus build up wliat may be described as a flagellated chamber skeleton (see Figs. 127

and 12'.)). The very thin hair spicules, which extend in straight lines through the

body-wall of some species, all lie within the mesoderm. The enormous projecting oxea,

which pierce the body-wall at all angles in some species and appear to be quite

independent of the flagellated chamber structure, all lie in the mesoderm between

these chambers. Similarly the regularly arranged tubar or l)ody skeleton lies in the

mesoderm.

The complex adjustment between the different spicules and flagellated chamliers

must be arrived at during the growth of the sponge. It therefore seems probable

that the longer spicules are formed Itefore the flagellated chamljers and are pushed

aljout by the latter as they grow. The mortar spicules, on the other hand, are

probably formed after or during the growth of the flagellated chambers.

T spicules.—The Greek letter t has been used to designate malformed triradiatc

systems in which the paired rays are in line.

r spicules—The Greek letter T has been used to designate a type of oxeote

spicule in which the end is bent over sharply through about a right angle.

The hastate ends of the oxea in Letccosohmia discoveryi* amongst which T

spicules are found are formed by two angular bends close together in the axis of the

spicule. The V spicules may arise owing to the absence of the second bend.

Chiactines.—The facial I'ays of these spicules are very similar to those of

ordinary quadriradiates. The basal ray, whicli is the longest, is usually straight, but

sometimes bent slightly at a point not far from its junction with the paired rays (see

Fig. 76) and is round in section. The paired rays are usually slightly curved and are

often oval in section, being flattened in the facial plane. Viewed along the axis of the

* r spicules also ocuur iu Leiicosolcnia minchini ami Lcucosolenia lieberkuehni.
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l)a.sal ray, the paired rays are seen to be folded to oue side ; the fold appears in some

cases to occur sharply near the base of the rays, which are otherwise straight ; in other

cases the fold is gradual, the rays being curved for the greater part of their length.

The apical ray springs from the junction of the facial rays on the side to which they

are folded, but is immediately bent down nearly into line with the basal ray. Viewed

from the side the apical ray appears as a continuation of the basal ray, with a sharp

"set-over" at the jun(;tion! The amount of the set-over varies widely (see Sireptocomcs

austmlis and 3fcgapogon cruciferus). The axis of the apical ray is usually slightly

inclined to the axis of the basal ray, sloping towards the side to which the paired rays

are folded. In facial view the chiactine does not difler much from the ordinary

quadriradiate, since the apical rays of the latter are usually curved orally, but in side

view tlie ditierence is wide.

The ordinary position of quadriradiates in calcareous sponges is tangential to the

gastral surface, witli the l)asal ray downwards and the apical ray projecting into the

gastral cavity, so that the paired rays lie circumferentially embracing the gastral

cavity. In Amphoriscus and Syculmis there are quadriradiates which lie tangentially

to the gastral surface with the apical ray pointing radially outwards, and in all the

Ainphoriscidae there are quadriradiates which lie tangentially to the dermal surface with

the apical ray pointing radially inwards. The chiactines lie in a plane perpendicular

to all these positions. Their basal ray is directed radially outwards, the paired rays

lie in the gastral cortex and the apical ray points radially inwards and projects into

the gastral cavity. The plane of the facial rays is therefore perpendicular to the

gastral and dermal surfaces. The po.sition of the paired rays is no longer fixed ; they

may lie circumferentially as before, but they may turn round the axes of the basal ray

to any extent without coming out of the gastral cortex, and in fact they are found

lying in all positions between circumferential and longitudinal.

The relation between the chiactines and the ordinary quadriradiates is an

interesting pro])lcm. All the nine new species containing chiactines have ordinary

quadriradiates lying tangentially round the oscule, and also lining the whole oscular

collar, if any. In six * of the new species the ordinary (juadriradiates cease

entirely at the Ijase of the collar and are replaced l)y the chiactines which form

the body skeleton. At the junction between the oscular collar and the body-wall

there is a short space in which quadriradiate spicules are found in every intermediate

position Itetween tangential and centrifugal. This fact suggests most forcibly that the

spicules turn round. The top of the body appears to be the most recently developed,

and the spicules formed in the oscular collar might be supposed to be turned round

by the development of flagellated chambers under their basal rays. A very similar

tipping up of dermal triradijites, due to the growth under them of the flagellated

cliambers, occurs at the base of the oscular coHar in TentJireiiodes aufarcficiis. There is

* In three of the new species the ordinary quadriradiates in the oscular collar continue throughout the whole

gastral cavitj- in conjunction with the chiactines in the body.

VOL. IV. 2
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i>no sorious t>l>jeftit>n to this theory. The apiciil rays oi the ordinary quailrirailiatcs

wouhl have tit he heiil down and straiglitouod while the spieule tnrned round. The

shape of the apical rav in the cliiartines suggests that this does oeeur, but it is difficult

to realise how ;m actually formed .-ipicule can l>c altered in shape.

Hair Spicules.— In many of the new species there oeeur long straight spicules

of extreme thinness, varying from about -7 fi to about - jx in diameter; they are

called hair spicules. Their length is alwa\s difficult to determine. When they

occur in the oscular fringe the outer ends are usually broken ; when they occur in the

body-wall thev are nsuallv so crowded together that it is impossible to distinguish the

ends of individual spicules. It is probable that they often attain to lengths of 500 /x

or 1.000 /ix. They often project from the body-wall with the ordinary thick oxea. The

hair spicules are usually omitted in the drawings of spicules, since their thickuess is

too small to draw to scale aud their length is uncertain.

Flattened Spicules.— In two of the new species {Leueamira cirrata aud

Mt^/iijh'i/i'ii iv<\vy>(fC(^>.) tlie large projecting oxea are marked near their distal ends by

curious flattened areas situated ou the convex sides of the curved ends. Their

appearance might suggest that the spicule had come iu contact with some flat

obstruction which had diverted its growth and caused the mark. This, however, does

not seem to be possible, and no explanation of the origin of the marks has

been found.

Ke PRODI"CTIOK.

Larviv similar to those of Sj/coii cilitifuni were found in Tenthrenodes scoiti and

^^e<^apt>^/on poUimris.

Ova of the oixlinary type were found in Ifi/poiUcti/on and in Achramorplta

(jhu'ialis.

Duplicate ova of a remarkable type were found in Achrainorj.i/ia niralis and

Megapo(ion rariplhis; no s^itisfactory explanation of their structure has been found.

Thev were in large unmbei-s iu three specimens of Achrami'rphu nivalis; the best

preparations were made from one of the specimens which had been fixed in osmic acid.

None of the .specimens of .]f((fap(Ujo)t riiripilus were as well fixed, nor could the

structure of the ova be made out .so .satisfactorily : it appeal's to ditier slightly from

that of ^[chniniorp/ia nirttlis.

The following description applies ti> the ova of Ac/tniniorp/ia nirnlls:—
Etich ovum (Fig. 110) appears to be made up of two unequal parts; the

larger part (a) is very similar to the ordinary large ovum i-ell and contains a large

transptireut nucleus (It) and small strongly staining nucleolus (c) : the smaller part

appears to be a multicellular structure, consisting of a large inner cell surrounded by a

sheath of small cells ((/) ; (but it is possible that it may be a single cell, the central

p*.>rtion ((/) being the nucleus). The inner cell ((/) contains two structures ; one (A)

strongly staining like the nucleolus of the larger part, the other a hvaliue sphere (/)
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packed with about a dozen grains (k) of one colour and one fxld one (6) (nudeas,

nucleol-us ?), which stains a different shade. The outer sheath of cells each has a small

nucleus (') and minute nucleolas (/). This nheath apj^ears in some cases to surround

the inner cell entirely, and in other ca,ses only to surround the outer part, and not to

exist between the inner <:ell (//) and the other half (a) of the ovum-

It is possible that the smaller half of the ovum may be a feeding cell, snpplyinc'

nourishment to the larger half. The hyaline .sphere of grains may be food material

In the ovum of Megapoijon raripilus, the smaller half has a somewhat difl'erent

appearance, which suggests that it is made up of .several concentric sheaths of cells

round a central one. These ova, however, are not well enough fixed to repay dctailcl

examination.
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DESCRIPTION OF PLATES XXVII. to XXXVIII.

The figures cm Plate J*(XVII. are reproduced from photograplis made by the Author ; the rest of the

figures are reproductions of drawings made by the Author with the Abbe drawing apparatus. All the

figures are reduced from these drawings, most of them to two-fifths of the size of the originals ; the

final magnification is marked on each figure.

The letters on the Spicule drawings correspond with those used in the text to indicate the different

sorts of spicules.

N.B.—Hair spicules, which occur in many of the sponges, are not shoiun in the figures.

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

—

ost.
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