
495

A REVISION OF THE GENERA WITH MICROSCLERES
INCLUDED, OR PROVISIONALLY INCLUDED, IN
THE FAMILY AXIKELLID.E

;
WITH DESCRIP-

TIONS OF SOME AUSTRALIAN SPECIES. Part ii.

[Porifp:ra.]

By E. F. Kallmann, B.Sc, Linnean Macleay Fellow of

THE Society in Zoology.

(Plates xxix., fig.4; xxx.-xxxii ; xxxiii., figs. 1-5; xxxiv.-xxxvii.:

xxxviii., tigs. 1-3: and Text-figs. 10-1 6.)

Genus B I E M N A Gray (sens. lat.).

Definition.
—Axinellida? typically of massive or encrusting

habit, occasionally tending to become lamellar or calicular,

almost invariably provided with conuli or other surface-eleva-

tions of less regular form, or with digitate processes either solid

or tubular; or, finally, consisting almost entirely of tubular pro-

cesses. The skeleton varvina;, sometimes conformintr more or

less to a halichondroid type, but more frequently consisting

of definite fibres, which sometimes are arranged reticulately.

The spicules composing the fibres are sometimes (in the less

typical species) arranged more or less plumosely, or even in part

echinatingly. The megascleres are typically of a single order,—
either styli alone, or styli together with oxea of similar dimen-

sions; special dermal megascleres are absent. The microscleres

are invariably sigmata and trichites (or microxea), the latter

usually or perhaps always occurring (partly at least) in dragmata;
and to these may be added commata, microstrongyla, or spherulae.

Type-species, B. peachi Bowerbank.

The species for which the genus Allantophora was proposed by
Whitelegge(58) differs in the combination of its characters so

notably from any species known previously to it, and, in one

important respect at least, so considerably also from any which
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has since been described, that its true affinities were until

recently(13) unsuspected, while the propriety of maintaining a

separate genus for its reception has not hitherto been called into

question. Whitelegge, disregarding the evidence afforded by
the microscleres present, and attaching overmuch importance to

the echinate arrangement of some of the spicules composing the

skeletal fibres, ari'ived at the <;()nclusiou that Allanto]>ho7-a is

intermediate between Echiuodathriii and 0])Mitaspon(/ia; whereas

T, in my earlier remarks in reference to the genus(12), expressed
the opinifjn that, provisionally at least, it should be placed in

the Mycalinse, and suggested the possibility of its relationship

with <'r(imhe( = TetrmitheUa). Since then, as I more recently
have found occasion to remark(13), a second species possessing

microstrongyla as microscleres in addition to sigmata and tricho-

dragmata, has been described by Hentschel(15) under the name

Tylode.ama 7nicrostrongyIa, which in spiculation accords so closely

with Alhmtophora plicata as to leave no room foi' doubting the

close genetic affinit}' of the two, yet the skeleton of which con-

forms, or at any rate closely approximates, to a halichondroid

type. Hence it seems to follow that the essential feature to be

taken into account in deciding as to the proper systematic posi-

tion of these species is not, in either case, the precise configura-

tion of the skeleton, but rather the constitution thereof from the

point of view of the spicular elements composing it, both mega-

scleric and microscleric; and accordingly one is led to suspect

the probability of their relationship with such species as Biemna

raegalosiyma Heiitschel(15), and Biemna chileusis 'lhiele(42), the

spiculation of wliich is essentially the same as theirs except only

in this respect, namely, that instead of microstrongyla the micro-

scleres include spherulse,
—and in which, furthermore, the skeletal

arrangement is of a somewhat intermediate type. In support of

this, there now comes to light a third species with microstrongyla

(and, significantly, with spherulse also), -described below as

Allantophora victoriana,—which forms a definite and absolute

connecting-link between A. plicata and SigmaxiaeUa rioca/yp-

toides Dendy, it being even questionable, indeed, whether both

it and the last-named should not be looked upon merely as
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varieties of A, plicata : and Siymaxinella ciocalyjdoides, in turn,

is found to provide no feature definitely justifying its separation

generically from the majority at least of the species at present

included in Biemna. Accordingly it becomes necessary to decide

upon what grounds, if any, the genera Tylodesma, AUantopJiora,

and Sigmaxiiiella admit of being retained.

The distinction between Tylodfsma (olim Biemna) and Biemna

(olim Desmacella) deemed essential by Topsent(46),
—to whom

the separation of the species of Ridley and Dendy's group Des-

macellinae into these two genera is due,—was with respect to

the mode of conformation of the skeleton, a halichondroid type
of skeleton being regarded by him as characteristic of the former

genus, a disposition of the megascleres in definite fibres as char-

acteristic of the latter : whether the megascleres were styli or

tylostyli was looked upon as of minor importance The same

distinction was emphasised by Lundbeck(30) in defining these

genera, though at the same time he attached equal value to

certain differences in their microscleric spiculation; other authors,

however,—-as Thiele(41), Dendy(8), and Hentschel(15),
— seem

disposed, like Topsent, to regard it as fundamental. Neverthe-

less, a critical survey of the species concerned renders it evident

that the distinction is an arbitrary one, and incapable of being

maintained; in proof of which one need only refer to the fact

that in certain instances, as, for example, in the case of Biemna

microxa Hentschel(14), and of the so-called Biemna humilis

Thiele(41), the authors themselves show uncertainty as to the

genus to which the species ought rather to be assigned. Tf, how-

ever, the species with tylostyli or subtylostyli as megascleres

(typical of Tylodesma) be compared with those in which tylo-

stylote megascleres are absent (typical of Biemna), it is found

in the case of the former that the microscleres present frequently

comprise toxa in addition to sigmata, but never trichites or

microxea, whereas in the case of the latter, with one highly

questionable exception
—

viz., Desmacella frayilis Kieschnick(24),
—trichites or microxea are invariably present, but never toxa.

Accordingly there is excellent ground for the retention of the

genus Tylodesma, but its definition requires amendment.

40
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The three species, for the reception of which Dendy(7) proposed
the genus Sigmaxinella, agree in having both monactinal and

diactinal megascleres and, as microscleres, signiata and tricho-

dragmata, but in a number of other important respects they
differ very considerably; and, as already indicated, one at least

of them equally admits of inclusion in AUantophora or in Biemna

as hitherto defined. However, the first-described of the three,

S. aiistralia?ia, as well as several of the species which Kirk-

patrick(20) and Whitelegge(60) have ascribed to SigmaxineUa,
differ from all other known species possessing similar micro-

scleres, firstly in being of ramose habit, and secondly in having
an axially condensed skeleton. Consequently, with an amended

diagnosis, the genus Sig^naxinella also admits of being retained.

The third species assigned by Dendy to SigmaxineUa— S.

JlabeUata — is (among the species having sigmata and tricho-

dragmata as microscleres) quite unique, not only as regards

skeletal structui'e, but also in the fact that the megascleres

are of two distinct kinds, viz., styli composing the fibres, and

elongated flexuous strongyla (and tornota) occurring inter-

stitially,
— the latter of which are strikingly analogous to the

spicules of similar form characteristic of many species oiAxinella,

Phakellia, Acanthella, and Tragosia. Were it not for the presence

of sigmata, there would be no adequate reason, apart from the

flexuous character of the interstitial megascleres, for excluding

the species from the genus Z)ra^?nacit£o?i (g.n.), which in turn

comprises species hitherto assigned to 2'hrinacophora; whilst, if

both kinds of microscleres were absent, it would almost certainlv

have to be included in the genus Phakellia && defined by Dendy{8).

Being such as it is, however, the species undoubtedly deserves a

new genus for its accommodation, and for this I propose the

name Sigmaxia.

The question whether AUantophora admits of separation from

Biemna is a much more difficult one, and at present cannot be

satisfactorily decided; for although there exists with respect to

skeletal structure a profound difference between the typical

species of the two genera,
—as is very obvious from a comparison

of Topsent's figure of B. peachi{5i; PI. iv., fig. 3) with mine of
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A. victoriana (PI. xxxi., figs.l, 2),
—

yet the descriptions of other

species seem to indicate that intermediate (as well as additional)

types of skeleton occur, while in not a few instances, furthermore,

the requisite information relating to the skeleton is lacking. At

the outset, a satisfactory line of division between the two genera
seemed to me possibly securable by taking into account the fact

that in most if not all of the indubitable species of Biemna the

microscleres include commata, but neA'^er microstrongyla, whereas

in the remaining species commata are absent; but the service-

ableness of this as a means of distinction appears to be ruled out

of court by the circumstance, recently announced by Topsent(54),

that in B. peachi commata are apparently sometimes missing. A
further difficulty is created by Topsent's discovery {loc. cit.) that

"commata" are present in his Bievina Jistulosa, which have not

the form of curved microstvli but "s'y montrent flexueux avec un

bout renfle et I'autre un peu aminci," so that their form "rapelle

un peu celle de sigmaspires deroulees": and it is possible that

these microscleres are a connecting-link between the stvliform

commata of B. peachi, etc., and the microstrongyla of typical

AUantophora-s,Y>ec\GS,. Consequently, since one is unable so to

define the genera as to render them mutually exclusive, there is

no alternative for the time being but to combine them, and I

have therefore formulated the diagnosis of Biemna accordingly.

Inasmuch, however, as I am confident (hat the necessity for this

is onl\' temporary, and that a fuller knowledge of the species

concerned will furnish occasion for the rehabilitation of the

genus AUantophora, I have refrained for the present from dis-

carding the name in the designation of the species described

below, to which it must necessarily apply if the genus be ulti-

mately readopted.

The amendment which I introduce in regard to the distinction

to be drawn between the genera Biemna and Tylodesvia affects

the position only of five species, namely, of Tylodesvia micro-

strongyla Hentschel, and 2\ microxa Hentschel, which (as their

spiculation consists of styli, sigmata, trichites, and, in the

former, also of microstrongyla) must be included in Biemna; and

of Biemna hnviilis Thiele(41), B. vulgaris Topsent(4i5), and
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B.truncata Hentsche](i3), which (having a spiculation composed,
in the case of the first, of subtylostyli, sigmata, and toxa, and
in the others, of tylostyli and sigmata) must be transferred to

Tylodesma. In order to frame a satisfactory definition of

Biemna, which will serve effectually to distinguish it from

Dragmacido7i and Rhaphoxya (gg. nn.), it is necessary to insist

upon the presence of sigmata as an essential character of the

genus : for this reason, if for no other, Topsent's Desmacella

aherrmis (with trichodragmata alone as microsclei'es), which

Lundbeck has I'eferred to Biemna, must be removed therefrom:

and for its reception I propose a new genus, DragmateUa, which

I provisionally regard as occupying a position between Dragma-
cidon and Rhaphoxya. Lundbeck is inclined to refer also

Schmidt's imperfectly known Desmacella vayabunda and D.

pnmilio to Biemna. Of these two species I have not seen the

descriptions; but judging from Schmidt's original diagnosis of

Desmacella, quoted by Ridley and Dendy(83), the microscleres

present are sigmata and (or) toxa, in which case the species

cannot in my estimation be assigned to Biemna, but belong most

probably to Tylodesma. As regards Kieschnick's Desmacella

fragilis, referred to above, it is impossible, owing to the un-

reliability of its description, to express any definite opinion. If

it be true that its microscleres are sigmata, trichodragmata, and

toxa, as stated, I think that this would render necessary the

erection for it of a new genus; until rediscovered, however, the

species must be regarded as incertce sedis. 'J'he only other species

about which there can be said to exist any occasion for doubt is

Desmacella cavernula Bowerbank(l), in which the microscleric

spiculation is described as consisting solely of sigmata; but as

the megascleres are styli (and not tylostyli), and, furthermore,

as there is ground to suspect, owing to the dried condition of

Bowerbank's single specimen, that the occurrence of tricho-

dragmata therein was overlooked, the probability is that the

species is correctly to be assigned to Biem,na. Nevertheless, the

species is peculiar, regarded as a member of this genus, in the

fact that the megasclei^es are distinguishable into two groups,

the one kind composing the fibres, the other occurring inter-
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stitially and also forming a dermal skeleton: and this peculiarity

may possibly prove to be associated with other distinctive

features of a character that would justify its exclusion from the

genus. According to Thiele(40), a partial differentiation of the

megascleres into several groups is exhibited in the case of B.

korenii also, but) apparently this occurs without relation to the

particular position which the spicules occupy, since he makes no

mention of the fact; and Lundbeck(30) further notes that in

H. capillifera there are present, in addition to the skeletal

spicules proper, smaller styli which are found only in the part
of the sponge nearest to the substratum, where they form a thin

layer. In all the remaining species of iJiemwa, so far as I am

aware, the megascleres are definitely of a single order (though

occasionally comprising both monactinal and diactinal forms).

Hentschel(15) has recently referred to Biemna (under the name
B. aruensis) a species possessing neither sigmata nor tricho-

dragmata, but having as flesh-spicules small slender curved

tylostyli, which he terms "
kommaformige Rhaphiden

" and ap-

parently regards as homologous with the commata of species

like B. peachi. Inasmuch, however, as the remaining spicula-

tion consists of megascleres (of two distinct kinds) in the form

of (longer) subtylostyli and (very much shorter) tylostyli respect-

ively, and as, furthermore, the sponge is regularly dome-shaped
and prolongs itself upwards into a tubular process, it seems to

me practically certain that the species is one requiring to be

included in the family Polymastiidse. Unfortunately Hentschel

has neglected to investigate the structure of the skeleton, and

one therefore lacks the information necessary to decide whether

the species requires a new genus for its reception, or permits of

inclusion in the genus Polymastia itself. But, for the present, I

would recommend that the species be known as PoIymastia(l)
ariheiisis.

Of species referable to Biemtta which have been assigned to

genera other than Biemna, Desmacella, Tylodesma, or Allanto-

phora, there is apparently only one, viz., Siymaxinella incrustans

l\irkpatrick(20).

A few fragments of a sponge have been recorded from Christ-
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mas Island by Kirkpatrick(21) as BesmaceUa sp., in which the

megascleres are oxea, fewer styli, and rare strongyla, all of

approximately the same dimensions (viz, 180 x
7/i, 150 x 9fi, and

126 X 6/x respectively), and the microscleres are very rare sigmata,
rare toxa, and . rare trichites; but in which the skeleton is a

unispicular renieroid meshwork, with triangular and quadran-
gular meshes. Obviously, if the microscleres are really proper
to it, this species should be assigned, provisionally at least, to

the genus Gellius.

The genus Biemna, as now defined, accordingly comprises the

following species :
—

i. With commata -
typical species of the genus.

/>'. i^eachi Bowerbank(l; 30). English Channel; Scotland;
off Norway: off Iceland.

B. capillifera Levinsen(28; 30). E. Canada; Iceland; Kara
Sea.

B. Aami/era Lundbeck (30). Off Iceland.

/)'. groenlandica Fristedt(10; 30). E. Coast of Greenland.
B. stellifera Fristedt(9). (With Sweden.

asters?).

B. fistulosa Topsent(48; 54). Amboina.
B. sp. Thiele(41). Ternate.

ii. Without commata (so far as known), and without micro-

strongyla; but apparently otherwise conforming rather to the

species with commata.

B. Iwrenii Schmidt(35;40). Off Norway.
B. variantia Bowerbank(l). Bristol Channel.

{^.)B. {l)caveruula Bowerbank(l). Shetland Islands.

B. trirhaphis Topsent(48; 41). Amboina; Ternate.

{^.)B. fords Topsent(48). Amboina.

iii. Without commata (so far as known), and without micro-

strongyla; but apparently otherwise conforming rather to the

species with microstrongyla.
B. incrustans Kirkpatrick(20). Cape Colony.
B. tubulata Dendy(8). Cevlon.

B. macrorhaphis Hentschel(l6). Antarctic Ocean.
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B. microxa Hentschel(l4). Sharks Bay, W. Australia.

B. sp. Hentschel(15). Arafura Sea.

B. chilensis Thiele(42). (With Chili.

spherulse).

B. megalosigma Hentschel(15). Arafura Sea.

(With spherulse).

B. megalosigma var. liposphcera Arafura Sea.

Hentschel(l5).

B (AUantophora) ciocalyptoides Port Phillip, Victoria.

Dendy.

iv. With inicrostrongyla.

B. {AUantophora) plicata White- New South Wales.

legge.

B. {AUantophora) victoriana, sp.n. Port Phillip, Victoria.

B. {'^;AUantopho7-a) raicrostrongyla Arafura Sea.

Hentschel(15).

Allantophoka plicata Whitelegge.

(PI. xxix., fig.4; PI. XXX., iigs.l, 2, 3.)

I'^Q'l.AUantophora plicata Whitelegge(60),p.505,Pl.xlv., fig.28.

Diagnosis.
— Sponge consisting of a cluster of erect, proliferous

lamellae, sometimes interunited more or less by anastomosis, and

frequently tending to become more or less pointed above or to

divide distally into digitate processes. Surface irregular, and

provided with many slender tapering conuli. Dermal membrane

moderately thick, without contained megascleres, and without

pores visible to the naked eye. Skeleton an irregular reticula-

tion, of fairly uniform density throughout, consisting of ascend-

ing multispicular main fibres (mostly between 100 and 200/a in

stoutness) and numerous slendei'er, for the most part pauci-

spicular, connecting fibres. Spicules of the main fibres rather

loosely (and often somewhat plumosely) arranged. Both main

and connecting fibres provided with moderately numerous, more

or less nearly perpendicularly-directed, echinating spicules

similar in kind to the coring spicules. Spongin present only in

moderate quantity. Megascleres: styli and (relatively few) oxea,
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ranging from less than 300 to upwards of 500/x (occasionally to

upwards of 600/i) in length, and (in different specimens) varying
from 16 to 22/x in maximum stoutness. Microscleres: (i.)numer-

ous sigmata of two sizes, respectively 11 and 21/x in maximum

length; (ii.) trichodragmata typically of two sizes, together with

scattered trichites of similar length (viz., up to about 60/i,) to

those composing the larger dragmata; and (iii.) numerous micro-

strongyla, the largest measuring 20 by 8/x.

Zoc—Off Crookhaven River, N.S.W. ("Thetis").

Introductory.
— In addition to the single example originally

described, there are now available three other complete speci-

mens of the species, and a fragment of a fourth. Of these, only

the last-mentioned is preserved in alcohol, the remainder (with

the exception of the type-specimen, which has been di*ied— pro-

bably after having been some time in alcohol— without complete
removal of the sarcode) being washed-out and otherwise more or

less damaged beach-specimens.

External features.
—In all four specimens, the general habit

is the same. The sponge consists of an often more or less

intricate cluster of erect lamellse, which are joined each to

another along one lateral edge,
—the other edge either remaining

free or (less frequently) becoming connected by anastomosis Avith

some portion of another lamella,—and which tend most fre-

quently to become narrowed and more or less pointed a^ove, or

sometimes to partially resolve distally into several pointed digiti-

form processes. The iamellaj vary from 2 to 12 mm. in thick-

ness: and the largest specimen measures 130 mm. in height.

Usually, a main or primary lamella is to be distinguished, and

from this secondary lamellse proceed, which in turn give rise in

a similar way to others of higher order. The lamella? are not

always directed perpendicularly to those from which they arise,

but often more or less obliquely; and occasionally some of the

larger ones may be vertically curved or folded. The sponge is

sessile, and is sometimes attached only by a limited portion of

the base of the primary lamella; but more usually the area of

attachment is much more extensive, and is formed partly by the

bases of other lamellse as well. The surface is rendered more or
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less uneven by irregular, longitudinally disposed ridges and

furrows, and by numerous acuminate conuli. The former in-

equalities are much more marked in dried and washed-out speci-

mens (PL XXX., fig. 2) than in the perfect sponge (PI. xxx., fig.l),

since in the case of the latter the depressions are largeh^ filled

up with fleshy tissue and covered over by dermal membrane.

In the washed-out condition of the sponge, numerous lesser

inequalities also are in evidence, causing the surface to present

a somewhat cellular or roughly pitted appearance, and giving

rise here and there- more especially in the case of thinner

lamellse to actual pei'forations : it is the depiessions producing

this appearance that are somewhat misleadingly referred to in

the original description as "pores." The conuli are conspicuous

in the well-preserved sponge, but may be entirely missing in the

case of beach-specimens owing to their fragility and the ease

with which they become broken off when dry; they are narrow

at the base and thread-like at the apex, are traversed axially by
a single skeletal fibre, and vary in length from 2 to 5 mm.

Oscula were not observed.

The consistency of the sponge in alcohol is firm, fairly tough,

compressible, and resilient; and the colour is yellowish-brown.

Dry specimens vary considerably in their consistency and textural

appearance according to the extent to which the sarcode has

been removed. When thoroughly washed-out, the sponge is

tough and elastic, and its texture (as compared with that, say,

of an ordinary washing sponge) is loosely and coarsely fibrous :

the fibres that terminate at the surface run towai'ds it in an

obliquely ascending direction, and being free from one another

(i.e., unconnected by transverse fibres) for some distance from

their extremities, give to the surface a slightly shaggy appear-

ance (PI. xxx., fig.3). On the other hand, if dried without (or

with only partial) removal of the sarcode, the sponge (as in the

case of the type-specimen) is inelastic and rather brittle, and of

a texture that might be described roughly as pumiceous (Pl.xxx.,

fig. 2). In this latter condition of the sponge, the interstices of

the skeleton are frequently tympanised by delic'ate parchment-

like membranes (erroneously referred to in the original descrip-
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tion as being portions of the dermal membrane). The colour of

dry specimens varies from light to brownish-grey.
The dermal membrane is very distinct and fairly tough, and

overlies numerous, usually not very extensive, subdermal spaces;

it is not (to the naked eye) visibly porous. The dermal pores,

over limited areas of the surface, are similar in their arrange-

ment to those of A. victoriana {cf. Pl.xxxviii., figs. 1-4), except

that the circular groups they form (which, in rare instances,

attain a diameter of 130 to 150/ji) are relatively less closely

apposed: but generally they occur only several together in much

smaller groups -or, in rare cases, even singly
—and the groups

are separated by distances sometimes exceeding their own

diameter.

»S'^e^e^o?i.— N^ hilst in regard to spiculation no definite distinc-

tion can be drawn between the present species and A. victoriana,

the arrangement of the skeleton in the two differs very con-

siderably This will be evident from a comparison of the figures

of the skeleton (prepared by treatment with caustic potash) in

the two cases, as seen in section,— especially PI. xxix., fig. 4, and

PL xxxi., fig- 1,
— the former of which is from a lamella (varying

in thickness from less than I nun. at one edge to 8 mm. at the

other) of the present species, and the latter from a thick vertical

slice (from 6 to 10 mm. in thickness) of a massive specimen of

A. victoriana. The chief points of difference are two. Firstly,

there is an entire absence, in the present species, of any observ-

able differentiation in the structure of the skeleton relative to a

number of separate axes, and the pattern is accordingly every-

where (including even the incipient processes into which the

lamellae sometimes tend to resolve) much the same; and secondly
— in necessary correlation with this— the main fibres are never

transversely directed, but always run in a more or less ascending

direction, with gradual trend surfacewards, branching (not very

frequently) as they go. As in A. victoriana, the connecting

fibres are numerous, and interunite with one another to form

(along with the main fibres) a rather small-meshed reticulation;

but the reticulation is here very irregular, and there is no marked

tendency on the part of the connecting fibi'es to be confined (as
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in A. victoriana) to vertical planes; in some parts, however,—
more especially in the processes— a slight tendency towards such

an arrangement is occasionally exhibited. A further notable

point of difference is the frequency of occurrence, in the present

species, of megascleres disposed more or less perpendicularly to

the tibres,
—with their bases implanted therein,— in the manner

of echinating spicules. The main fibres are composed chiefly or

(not seldom) almost entirely of spicules, an-anged usually in a

loose, often in a more or less dishevelled or somewhat plumose

fashion, and are usually between 100 and 200/x in stoutness: in

the oldest portions of the sponge, however, they occasionally

attain a diameter of from 300 to 400/^.. The amount of spongin

cementing their spicules is rather variable, but is seldom suffi-

cient to form a well-defined sheath; as seen in cross-section, the

outline of the fibres is very irregular. The connecting fibres are

uniserial to multiserial in spiculation, and are relatively more

sponginous than the main fibres. But very few megascleres are

scattered between the fibres. Sigmata (of two sizes) and micro-

strongyla occur in great abundance throughout all parts of the

interior, together with moderately numerous trichodragmata and

singly scattered trichites; the last-mentioned, howe\er, are not

very evident owing to their extreme tenuity. In the dermal

membrane, sigmata are again very abundant, and single trichites

almost equally so, but trichodragmata and microstrongyla are

extremely rare, and megascleres are altogether absent.

Spicules.
—

{{.) The megascleres are styli and relatively few

oxea— the proportionate number of the latter variable, ranging

from less than 1 in 100 (in the type-specimen), occasionally to

as many as 1 in 10. Though somewhat scarce as echinating

spicules, the oxea occur in all the same situations in the skeleton

as the styli, and are undoubtedly only variants of them; never-

theless, transitional forms between the two are extremely rare.

The styli are slightly curved, with the curvatui-e most pronounced

in, and usually confined to their basal moiety; are evenly

rounded at the base, and of uniform or nearly uniform diameter

thence to beyond the middle of their length; and taper gradually

to a sharp point. The oxea— apart from their being diactinal—
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differ from the styli only in being curved symmetrically and

more strongly, and also somewhat angulately. In different

specimens, the megascleres vary from 520 to 670/x in maximum

length and from 16 to 22/u.

in maximum stoutness; and

the shortest spicules in any

specimen are between 200

and 300//, in length. The

longest spicules are seldom

much more than one-half

(very rarely, if ever, as

much as two-thirds) the

maximum stoutness, the

greatest diameter being at-

tained by those of inter-

mediate and lesser lengths,

(ii.) The sigmata are,

almost without exception,

more or less contort, but

seldom to such an extent

as to appear J-shaped when

viewed from the side. I hey
are of two sizes, the larger

15 to 21/ji, the smaller 7 to

11/x, in length, and mea-

sure respectively 1'5 and

about 0'75/A in maximum

stoutness. The latter are

by far the less numerous,

but are nevertheless by no

means scarce.

(iii.) The trichites are

typically of two sizes; the

longer ones immeasurably

thin, 50 to 65/i. in length in some specimens, only 35 to 50/a in

others, and occurring both in dragmata and scattered singly; the

shorter ones relatively stouter and slightly fusiform in shape,

Text-tig. lU.

Allantophora pUcata. a, megascleres; li, c,

larger and smaller sigmata; rl, e, miero-

strongyla from each of two different

specimens.



BY E. F. HALLMANN. 509

15 to (rarely) 30/x in length, and apparently occurring only in

dragniata. In two (dry) specimens, however, the shorter trichites

were not observed. The dragniata fiequently take the form of

dense roundish masses of trichites, sometimes exceeding 300/x

in breadth, which refract the light in such a way as to appear
blackish and opaque.

(iv.)The microstrongyla are seldom less than 10/x in length
and 2/x in diameter, but are usually much stouter, and have a

maximum size of 20 by 8/x. They are nearly always- slightly

curved and more or less distinctly centrotylote. Abnormal
forms occur, in which the annular swelling is irregular in shape,
excentric in position, or several times repeated, but thev are not

very numerous and seldom depart from the normal shape to any

considerable extent.

Allantophora victoriana, n.sp.

(Pl.xxx.,figs.4,5; Pl.xxxi.,figs.l-4; Pl.xxxii.,figs. 1-5; Pl.xxxviii.,

figs.l-4;Pl. xl.,figs.5, 6.)

Diagnosis.
—Sponge erect, either entirely massive or sub-

dividing superiorly into separate tapering digitations. Surface

slightly irregular, and provided with numerous, fairly uniformly
distributed, more or less acuminate conuli. Dermal membrane

very distinct; without contained megascleies: usually showing

to the naked eye a minutely reticulate pattern due to the mode
of arrangement of the dermal pores. Skeleton (in the body of

the sponge) consisting of a congeries of similar components,
each constructed on the same plan as the entire skeleton of a

single digitation. In each component, the main fibres (except-

ing, usually, one or a few longitudinally-directed primary fibres

occupying its axis) are disposed more or less perpendicularly to

the axial direction of the component, i.e., in a radial or pinnate
fashion

;
and these are joined together by connecting fibres

which are almost exclusively confined to vertical planes. The
main fibres are relatively very stout (up to over 300/i in

diameter), and are composed chiefly of spicules arranged more
or less compactly ;

the connecting fibres are slender, mostly

paucispicular, and composed chiefly of spongin. A few echinat-
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ingly-disposed spicules occur on the main fibres, but are rare or

absent on the connecting fibres. The spiculation is almost

identically the same as that of A. plicafa, the chief point of

difference being that the microstrongyla are much more various

in form and size, and frequently pass into spherulse.

Zoc. —Port Phillip.

Introductory.
—The species is represented in the Australian

Museum by two half-specimens from Port Phillip, and a com-

plete spe^men (of somewhat different habit) the locality of which

is uncertain; in addition, a third half-specimen is included

among the original specimens described, by Dendy, as Sigmaxi-

nella ciocalyptoides,
—

viz., the one referred to by him as R.N. 338.

The last-mentioned, liowever, does not constitute a fouith ex-

ample of the species, but is plainly only the other half of one of

the Australian Museum specimens. All the specimens are well

preserved in alcohol.

External features.—The two Port Phillip examples are massive

sponges, of erect, somewhat quadiangulately prismatic shape,

slightly narrowed below to form a broad base of attachment,

and with a very rugged, monticulate upper surface (PI. xxx.,

tigs. 4, 5) : the slightly larger is 115 mm. in height, and would

measure, if complete, about 60 or 70 mm. in breadth and in

thickness. The third specimen (PI. xxxi., fig.3), which is very

much smaller,— measuring only 55 mm. in height,— is similarly

massive in its lowermost portion, but divides above into many

separate (or more or less incompletely separate) tapering digita-

tions of various size, the largest measuring 25 mm. in length and

5 or 6 mm. in diameter at the base. The difference in habit in

the two cases, however, is probably to be regarded only as one

of degree, since the rugged character of the distal surface of the

more massive specimens is such as might be due to incipient

digitation.

The whole surface, including that of the processes, is covered

with conuli formed in the same manner as 'vi\ A. plicata; they

are sometimes low and sharp, sometimes acuminate or even

filiform, up to 2 or 3 mm. in length, and situated at an average

distance apart varying from one to several millimetres. The
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surface is rendered uneven by low, irregular undulations and

indistinct, longitudinal furrows. On the upper surface only of

the more massive specimens, between the nionticular elevations,

there are many oscula-like openings, the appearance of which

(although they are plainly seen to be the orifices of main exhalant

canals) suggests that they have been caused by laceration of the

dermal membrane; and it is possible, therefore, that in the

perfect sponge the dermal membrane is continuous across the

debouchures of the exhalant canals, thus producing a condition

of lipostomy. This may account for the fact that, in the smaller,

digitate specimen, oscula were not observable.

The main exhalant canals run longitudinally upwards through

the sponge, increasing in diameter as they ascend; they attain a

maximum diameter, in the largest specimen, of about 3 mm., but

in the smallest specimen, only of about 1 mm. Many of the

canals, especially in the upper part of their course, run for a

considerable distance immediately below the surface, their outer

wall consisting of scarcely more than the dermal membrane

Immediately underlying the dermal membrane, also, there are,

elsewhere, numerous and fairly extensive incurrent spaces.

The consistency of the sponge in alcohol is firm, fairly tough,

compressible, and resilient
;
and the colour varies from pale

cream to light yellowish-brown. The colour in life, as recorded

in the case of a single specimen by Dendy, is "cinnamon, [with]

the projections deep chrome." The skeletonised sponge is very

loose-textured, and not of uniform density (PI. xxxi
, fig.l): the

coarseness of the fibres is about the same as in A. plicata, but,

in the present species, the skeleton is of considerably smaller

bulk relatively to the bulk of the entire sponge.

The dermal membrane— owing partly to the many spaces im-

mediately underlying it, and partly to its being of considerable

thickness— is very distinct, and, except on the upper surface of

the sponge (i.e., in the region of the oscula-like openings) pre-

sents a minutely reticulate appearance due to the mode of

arrangement of the dermal pores (PI. xxxviii., tigs. 1-4). The

reticulate pattern is conspicuous, even to the naked eye, in the

two massive specimens, but requires a lens for its detection in
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the case of the digitate example. Where the reticulation is

apparent, the dermal pores are arranged in closely situated, oval

or rounded groups, or "pore-areas"_(P]. xl., figs.5, 6) measuring

up to 0-5 mm. in diameter, the pores themselves varying in

diameter from less than 20 to upwards of 80/*; within the pore-

areas, the dermal membrane is reduced, owing to the presence
of the pores, to a fine, lace like network. Where the dermal

membrane is apparently non-reticulate, this is due to the fact

that the pore-areas are much smaller and much more widely

separated.

Skeleton.—The structure of the skeleton is such as would result

if the sponge had consisted, in the first place, of a number of

independent, simple or branched, digitifoim upgrowths, each

with its own separate skeleton, and if subsequently these indi-

vidual upgrowths, by lateral expansion and coalescence, had

grown together into a single mass,* and their skeletons become

more or less interunited : or, in other words, the skeleton is

resolvable into similarly constituted, simpler components, the

arrangement of which conforms to that of a system of ascending,
branched axes. In order to convey an idea of the general con-

formation of the skeleton, therefore, it will be sufiicient to de-

scribe the structure and mode of arrangement of the skeleton in

a single such component (as shown to best advantage in a digitate

process of the semi massive specimen), and to explain the manner

in which interunion is efiected between the skeletal fibres of

different components.
In each simple digitation, the skeleton consists (PI. xxxi., fig.4;

PI. xxxii
, fig.l): (i.) of stout multispicular main fibres radiating

outwards, almost invariably without branching, from the axis of

the process in a direction perpendicular or nearly perpendicular

thereto, and at a considerable distance (usually not less than

1 mm.) apart from one another; and (ii.) of very much slenderer

connecting fibres, most abundant towards the axial region of the

'
Tlie occurrence of pebbles and small patches of coarse sand liere and

there in tlie interior of all these specimens, more especiallj' towards theii-

base, lends colour to the view that the massive body of tiie sponge actuallj'

has been formed by the coalescence of originally separate digitations.
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diffitation, which reticulate amonjjr themselves to form a narrow-

meshed network between the main fibres {of. PI. xxxii., figs.

3, 4, 5). The first-mentioned, or radially directed fibres appear

usually to arise by the branching of one or a few axially situated

fibres running lengthwise : but, in some instances, no such

primary main fibres are observable, the radially-directed fibres

each arising independently. In addition to the paucity or

absence of longitudinal main fibres, the skeleton also presents

two other characteristic and distinctive features : the radial

fibres are arranged for the most part in a more or less ortho-

stichous manner, and, almost without exception, the connecting

fibres between them occur only between those belonging to the

same orthostichies. Hence it follows that the connecting fibres

are confined almost exclusively to vertical (or, as one might almost

sav, to meridional) planes; and thus, in a transverse section

of a digitation (PI. xxxii., fig.2), the main fibres appear to be

without connections. The pattern of the reticulation formed by

the connecting fibres is also characteristic, the meshes usually

being elongated and narrow, with their long axis in the direction

perpendicular to the main fibres. The main fibres vary in stout-

ness from 120 to 350/a; tlie spicules composing them are fairly

closely and regularly packed, seldom slightly plumose in their

arrangement, and are cemented by a relatively small amount of

spongin, seldom sufiicient in quantity to form a distinct sheath.

The connecting fibres are peculiar in being thin and ribbon-

shaped, and are mostly paucispicular and composed chiefly of

spongin. Echinating spicules occur similarly as in A . pficafa; but

they are here very rare upon the connecting fibres, and are scarce

even upon the main fibres. Interstitially scattered megascleres

are relatively very few. The microscleres have the same distri-

bution, and are equally as abundant as in A. plicata.

In the massive body of the sponge, as already stated, the

skeleton consists of interunited components each constructed on

the same plan as the above-described skeleton of a single digita-

tion. The interconnection between the components is effected

simply by the prolongation of the radial (main) fibres of one

component, and their ultimate union with connecting fibres of

41
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another; as a rule, the fibres only of one of any two connected

components are thus prolonged. A feature not observed in the

skeleton of a separate digitation is provided by the fact that the

fibres proceeding surfacewards from some of

the more peripheral components (more espe-

cially from such as are situated not very close

to the surface) run in a more or less upward
direction (instead of perpendicularly out-

wards), and may thus attain a considerable

length, and may also several times branch (PI.

xxxi., fig.2).

Spicules.
—The spiculation is almost identi-

cally similar to that of A. plicata, not only as

regards the forms, but also the sizes, both of

the megascleres and microscleres,— the only

noteworthy point of difference in the case of

the present species being the much greater

in-egularity in the forms of the microstrongyla

and the frequency of occurrence among them

of spherulse. In all three specimens, the

mesascleres are of about the same dimen-

.sions, ranging in length from about 230 or

240/x (rarely, however, less than about 300/x)

up to 680/x, and having a maximum stoutness

of 16 or 17/x; the sigmata, which appear not

to be separable into two groups as regards size,

vary in length from 8 to 20/x, and up to 1 -5fi

in stoutness; the longer trichites attain a max-

imum length of 70/x, while the shorter ones

are rarely longer than 30/a: and the micro-

strongyla vary in diameter from less than 1 up

to 5 or 6/x, and in length up to 17 or 18/x.

Allantophora ciocalyptoides Dendy, (et var.).

189&. Sigmaxinella ciocalyptoides Dendy(7), p.243.

Diagnosis.
- Sponge in the typical form of the species incrust-

\J

Text-%.11.

Allantophora victwiana. a, megascleres; b, c, sigmata; d, microstrongyla.
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ing to lowly-massive, rising above into short, slender, digitiforrn

processes; in the varietal form (so far as known) consisting of a

compressed, plate-like, sessile basal portion soon completely

dividing above into a single series of long, slender, tapering

digitations. Surface acuteh^ conulose, the conuli usually not

ver}' distinct except on the processes, where they are slender

and acuminate. Surface minutely reticulate, though not always

visibly so to the naked eye. Skeleton in the typical form of the

species approaching in structure to that of A. victoriana; in the

variety similar to that of A. plicata. Spiculation differing from

that of the foregoing two species only in the absence of micro-

strongyla.

Loc. —Port Phillip (typical form). Off Botany Bay (variety).

It is very probable that the two forms which I associate under

this species,
- one of which I distinguish as a variety, reducta,—

have separately originated from, and should be regarded as no

more than varieties of, A. plicaia and A. victoriana respectively.

In the absence of more conclusive evidence than is furnished bj'

the specimens available, however, it has seemed to me advisable

to regard them as constituting a species distinct.

Allantophora ciocalyptoides (typical form).

(PI. XXX., figs. 6, 7.)

Of this, there are four examples,
— the three originally recorded

by Dendy,* and an additional one in the collection of tlie Aus-

tralian Museum Two of these (the last-mentioned and one of

the originals) are almost identically similar (PI. xxx., fig. 7), each

having the form of a comparatively thin crust which spreads

extensively over the surface of a flattened water-worn stone, and

from which arise, short, tapering, digitiform processes
— in part

occurring singly at wide and irregular intervals, and in part dis-

posed closely in clusters (usually with some amount of coales-

cence). The digitations are from 5 to 15 mm. in length and

seldom more than 2 or 3 mm. in stoutness except near their base,

and are provided with moderately numerous, filosely acuminate

* In the original description, four specimens are referred to; but, as

alreadj- mentioned, one of them (R.N. 388) is an example of A. rictoriana.
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conuli, 1 to 2 mm. in length, which give to them a somewhat

spinose aspect. The enci-ustiug base of the sponge attains a

maximum thickness of about 10 mm. centrally, and thins out

peripherally almost to a film; its upper surface is sliglitly

irregular and uneven, and provided with usually inconspicuous

jonuli. The thin and semitransparent dermal membrane is--

underlaiti, between the conuli, by extensive subdermal spaces,

and is not of reticulate appearance. The other specimens (one

of which is shown in PI. xxx., fig.6) are much less extended

horizontally, and are relatively more elevated than the preceding

two, and might be described as intermediate in form between

them and the specimen of A. victoriana illustrated in PI. xxxi.,

fig.3. Otherwise, they exhibit no noteworthy point of difference,

excepting that the dermal membrane is, for the most part,

minutely reticulate. The colour in life has been described as

"
cinnamon, with the projections deep chrome." The consistency,

especially of the encrusting specimens, is rather soft and lacking

in toughness.

The skeleton in the digitate processes is similarly constructs d

as in the processes of A. victoriana. In the encrusting base of

the sponge, it consists, in the thinnest portions thereof, simply

of single, vertically-running, stout main fibres connected in a

somewhat irregular fashion by inter-reticulating slender trans-

verse fibres; but, in the thicker portions of the base, the main

fibres, as they ascend, become irregularly branched and also

interunite with one another by anastomosis. On approaching

the surface, the main fibres (which vary from 150 to 300/a in

stoutness) usually become slightly plumose. The spiculation

differs in no way, except in the complete absence of microstron-

gyla (and of spherulai), from that of the preceding species.

Allantophor.\ ciocalyptoides(?), var. reducta.

(PI. xxx., fig.8.)

The single specimen (PI. xxx., fig.8) consists of a sessile erect

plate,
— 5 to 10 mm. in thickness, 110 mm. in length, and 35 to

45 mm. in height,
—prolonged above, in a pectinate fashion, into

3, series of very gradually tapered, almost subuliform, digitate
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processes varying in length from 35 to 70 mm. The specimen is

in a much macerated condition, the dermal membrane and most

of the superficial fleshy substance having disappeared, leaving

exposed the surface of the skeleton. The texture is coarsely

tibrous and fairly dense, and the consistency is flexible and

moderately tough. The exposed surface, both of the basal plate

and of the processes, is irregularly and closely furrowed in the

vertical direction. From the surface, at distances of from 1 to

2 mm. apart, there project single bristle-like fibres, which are

most conspicuous on the processes, where they frequently attain

a length of 1-5 to 2 mm.; these fibres no doubt represent the

remnants of conuli.

The skeleton is of the same structure as in J. plicata. In the

processes (in which it is but very slightly condensed axially) it

consists of numerous more or less longitudinally running, stout,

multispicular main fibres, frequently branching and interuniting

with one another, and connected by numerous, inter-reticulating,

slender transverse fibres. The bristle-like fibres, which project

from the surface, arise as branches from longitudinal fibres

situated towards the axis, and run surfacewards in a direction

obliquely upward and outward; at first they are comparatively

slender and paucispicular, but increase in stoutness and become

more densely spicular as they proceed, finally attaining a diameter

of between 150 and 200//.. Without removal of the sarcode, the

pattern of the skeleton is rather difticult to determine owing to

very faint outlines of the almost colourless spongin, and to the

numerous, mostly longitudinally-directed megascleres lying

scattered between the fibres.

Tylodesma Thiele.

Dimjnosis.
—

Axinellida^C?) typically of massive (or rarely in-

crusting) habit, the outward form irregular or somewhat com-

pressed, occasionally more or less leaf-shaped. Skeleton consist-

ing of a more or less irregular network of spicules, or of fibres

that are most frequently not very well-marked and reach no great

length, or finally, of well-developed spicular fibres. .Spongin

present only in i-elatively small amount, or altogether wanting.
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Megascleres of a single order : tylostyli, subtylostyli, or tylo-

strongyla, occasionally in part reduced to styli. Microscleres:

sigmata and (or; toxa, the latter sometimes in dragmata.

Type-species.
— T. inornata Bowerbank.

In proposing the name I'yJodesma, in lieu of Desmacella, for

the genus wrongly designated Biemiia (misspelt Biemma) by

Topsent(46), Thiele(41) omitted to indicate which species was to

be considered the type : since, however, two species only (other

than those described by him as new) were enumerated by Topsent
as belonging to Bietnna,—viz., B. inornata Bowerbank, and B.

corrugata Bowerbank,— it is one of those, no doubt, which should

be preferred, and I select the former, both because it is that

which was named first in order by Topsent and is the better

known. The name Tylodesyna is adopted here in preference to

Des))iacella, nut so much from conviction of the correctness of

Thieles contention accepted by Wilson(61) and some other

authors, but not by Dendy(8)
—that the latter name is properly

a svnonym of llamacantha, as owing to the fact that the original

species of Desmacella described by Schmidt— viz., D vayahunda
and D. p«mi/!to are imperfectly known, and may possibly

prove not to belong to the present genus
For reasons already stated above in my remarks on Biemnn, a

slightly amended definition of Tylodenma is here proposed,

necessitating the removal therefrom, to the former genus, of

Hentschel's Tylodesma niicroslroiigyld and T. 7nic7'ocfa, and the

addition thereto oi Bienina hu7nilis Thie\e, B. tvitncata Hentschel,

and B. vulgaris Topsent.

Leaving out of account Topsent's Biem-iia daufzeiibergi and

B. chevreuxi, the former of which is stated by Lundbeck(30) to

be identical with T. rosea Fristedt, and the latter by Topsent(53)

himself to be identical with T. atinexa Schmidt, the species

which 1 regard (provisionally) as belonging to Tylode ma are as

follows :
—

T. inornata Bowerbank(l); (46); (53). Shetland Is.; Azores.

T. corrugata Bowerbank(l); (46). British Is.; Azores.

T. annexa Schmidt(36); (30). North Atlantic; widely
distributed.
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T.{1) pnmifio Schmidt(35). Florida.

T.{1) vagabunda Schmidt(35). Florida.

7\i')ifu7idibnli/ormisVosmaer{56);{Z0) Arctic Ocean.

7'. rosea Fristedt(9); (30); (53). E. Greenland; Azores.

T. vulgaris Topsent(38). Banyuls.

2\ yrimaldli Topsent(44); (46); (53). Azores.

T. humilis Thiele(41). Ternate.

T.jania Verrill(55). Bermudas.

T. alba Wilson(61). E. of Galapagos Is.

?'. vestibularis Wilson(61). E. of Galapagos Is.

T. truncata Hentschel(15). Arafura Sea.

T. informis Stephens.* W. Coast of Ireland.

Under the name Desinacella arenifibrosa, Hentschel(14; has

described, from Western Australia, a species which evidently

cannot be referred with propriety eitlier to 7'ylodesma or to

Biemna: for although the megascleres are styli and subtylostyli,

and the microscleres toxa (of two .sizes, the longer measuring

303 to 340//. in length and much resembling rhaphides), the main

skeleton consists of stout fibres formed chiefly of sand grains,

without visible spongin-cement. The constitution of the skeleton

and the rhaphide-like character of the longer toxa suggested to

me that the species might belong to Dendy's Stylotrichojyh<)ra{Q\

established for a single species— *S'. rubra from Port Phillip,

and defined thus :

" The main skeleton is a network of horny
fibre cored with foreign bodies. In addition to this, there are

smooth monactinal megascleres (styli) and hair-like microscleres

(rhaphides)." Examination of the type-specimens of S. rubra,

which were kindh' forwarded to me by the Curator of the Mel-

bourne National Museum, has shown that such really is the

case : for in this species also, small toxa are present, and the

long rhaphide-like megascleres are frequently curved more or less

in the manner of toxa. The chief points of difference between

the two species are their somewhat different external habit, and

the fact that in S. rubra the megascleres are styli only, the

fibres are provided with a well-defined spongin-sheath, and the

*
Stephens, J.— "

Preliniinaiy Notice of some Iri.sh Sponges." Ann.

Mag. Nat. Hist. (8), xvii., 191(), p.234.
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foreign skeletal elements are broken spicules. Styloirichophova

was placed by Dendy in the family Haploscleridfe (Heteror-

rhapliidte),in vicinity to Phoriospongia Marshall, and (Jhond7-opsis

Carter, but for reasons which I intend to publish in a subsequent

paper, it appears to me rather that these genera are degraded

Desraacidonidse, requiring at present to be included in the sub-

family Mycalinie.

SiGMAXiNELLA Dendy (emeiid.).

Definition.— Axinellidte of ramose habit, with cylindrical or

compressed branches, and witlioutconuli or otlierkind of surface-

processes. Skeleton syminetrically arranged, consisting axially

of a more or less condensed or core-like region formed bv a

reticulation of spongin-ensheathed spicule fibres : extra axial

skeleton consisting of paucispicular main fibres radiating out-

wards to the surface, sometimes (when of considerable length)

connected by frequent, typically aspiculous, transverse fibies,

but more usually with relatively few, or altogether without,

transverse connections. Megascleres typically of a single oider:

styli, sometimes in part transformed into oxea or strongjla.

Microscleres : sigmata and trichites (or microxea), the latter

either in dragmata or scattered singly.

Type, S. (lustraliana Dendy.
As amended, the genus will include only three of the species

which have formerly been assigned to it. Of the remaining

four, S. ciocalyptoidett Dendy, and S. iiicruiytaits Kirkpatrick, are

transferred to liiemiia; S. Jiabellata (Carter), redescribed below,

is made the type of a new genus, Sigmaxio, while S. vianimillata

\Vhitelegge(60), with its rhabdostylote megascleres (which are

found to show traces of spination, and are accompanied by

sigmata only), possesses a type of spiculation veiy similar to that

of Carter's i/ic?06-io?ia intexta,— 'A species referred Avith liesita-

tion by Topsent(53) to his genus Bhahderemia,- and requires for

its reception a new genus, to be included in the Myxillina^, for

which I propose the name lihahdostyma. On the other hand,

two species are now added to the genus,—one new, the other

long since described by Carter under the name Fhakellia ramosa.
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Sigmaxinello accordingly comprises at present five species, as

follows :
-

S. ausfraliana Dendy. S. arborea Kirkpatiick(20),

S. ckndroides Whitelegge. S. viminalis, sp.n.

S. ramosa Carter(4).

Whether S. arborea strictly belongs to the genus as above

defined is not quite certain, inasmuch as its megascleres are

stated by Kirkpatrick to be of three kinds, (i.) basally attenuated

styli,
800-1150 X 25-37/x; (ii.) strongyla, 700-800x25-30/^; and

(iii.) "rhaphide-like" oxea (very rare), 700-870x12-5//. The

probability is, however, that the strongyla are merely variants

of the styli and connected with them by intermediate forms:

while very possibly the oxea are of foreign origin.

SlGMAXlNELLA AUSTRALIANA Dendy.

(Pl.xxxiii., figs. 1-3; PI. xxxiv., fig.l.)

1896. Sigmaxinella australiana Dendy(7), p. 240.

Diagnosis.- Ramose, erect, stipitate ;
with cylindrical or

slightly compressed, moderately slender, dichotomously dividing

branches, usually of medium length and more or less arborescently

outspread, but occasionally remaining much abbreviated and

partially coherent together proximally. In outward appearance

much resembling a Chalinine sponge. Surface even; non-hispid.

Oscula in the form of shallow stelliform depressions, scatteied

or serial along the branches. Dermal membrane thin and

delicate, aspiculous. Skeleton fairly regularly reticulate, more

or less condensed axially; formed of spicule-cored, non-plumose

main fibres, and wholly sponginous connecting fibres. Mega-

scleres : subcylindrical styli and oxea and forms intermediate

between, often irregularly pointed, and rather variable in size

in the same specimen; with a maximal size, in different speci

mens, of from 360 to 4 50// by 7 to 17/a. Microscleres : slender

sigmata of two sizes, respectively 16 to 20// and 45 to 50/<. in

maximal length; and trichites, almost exclusively in dragmata,

20 to 45// in length.

Xqc.—Port Phillip; Maroubra Bay, near Port Jackson.

Introdxictory.—Oi this species, there have been examined, for
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the purpose of the present description, six specimens, four of

which, well preserved in alcohol, are from the original locality,

while the other two are washed-out beach-specimens obtained in

the vicinity of Port Jackson; examination was also made of a

mounted section of one of the type-specimens. As the possibility

of a mistake regarding the identity of tlie species was out of the

question, and, moreover, as the available specimens presented a

greater range of variation than that recorded in the case of the

original specimens, the latter were not sent for to be consulted.

The two specimens from the northern locality differ slightly

from the Port Phillip ones (more especially in certain details of

spiculation), but not sufficiently, I think, to warrant their being

regarded as constituting a distinct variety. In order briefly to

distinguish the specimens, the former are referred to in the

description as the P.J. specimens, the latter as the P.P. or typical

specimens.

External features .
—The typical habit of the species, so far at

least as regards the shape and mode of disposition of the branches,

is that displayed by thespecimen illustrated in PI. xxxiii., fig. 1—
the largest and most profusely branched of those before me,

measuring 180 mm. in total height —which may be very satis-

factorily described, in the precise terms of the original descrip-

tion, as "consisting of a bushy bunch of rather slendei', short,

subcylindrical or somewhat compressed branches, sometimes

anastomosing, and supported on a short stalk." But in two

respects this specimen is perhaps exceptional : namely, in the

great multitude and closely crowded arrangement of the branches

(the number of which exceeds two hundred), and, secondly, in

possessing oscula which in comparison with those of other speci-

mens are conspicuously noticeable. In the four P.P. specimens

available, the branches vary from 5 to 8 mm. in stoutness, and,

except when somewhat compressed, are usually nearer to the

latter figure than the former; but in the P.J. specimens, in tlie

case of which also the stalk is comparatively long and narrow,

they are slenderer, 3 to 5 mm. in diameter, and much more

uniformly cylindrical (PI. xxxiii., fig.3). B)-anching takes .place

chiefiy, if not entirely, by dichotomy, and successive dichotomien,
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as a rule, are in the same plane, the consequence being a well-

marked tendency, most clearly expressed in sparsely-branched

specimens, towards a tlabellate disposition of the branches;

but with their multiplication in number and consequent dis-

placement due to mutual interference, the branches gradually

come to assume a more or less regularly arborescent arrangement.

The maximum length attained by the branches rarely exceeds

80 mm., but is usually greater than 40 mm; occasionally, how-

ever, as in the single case of one of the P.P. specimens (PI. xxxiii.,

fig.2), they remain quite short (even the longest not exceeding

25 mm.) and more or less colierent with one another proximally,

thus forming, or tending to form, a cluster or "head" of (some-

what palmately) lobed or digitate lamellaj.

The oscula are characteristic, having the form of shallow

stelliform depressions, 1 to 2 mm. in diameter, at the centre of

each of which is a group of several (usually 3 or 4) minute

exhalant orifices; their stellate shape is frequently enhanced by

short, shallow grooves radiating from them. Most frequently,

they are arranged along the branches more or less distinctly in

two rows, but sometimes only one such row is apparent, and

sometimes they are in part disposed in a scattered fashion; their

arrangement appears generally to be the moie irregular in pro-

portion as the branches are the more compressed. In most

cases, the oscula are not conspicuous, and they are less evident

in the desarcodised than in the perfect condition of the sponge;

indeed, in the case of the two washed-out P J. specimens, they

were altogether unobservable.

In general appearance and in texture, the sponge is nearly

similar to an ordinary Chaliiiine sponge. The consistency is

fairly tough and elastic; moderately soft, but not Heshy; com-

pressible and resilient. The colour in life is recorded in the

original description as brownish-red or orange-rufous; in alcohol,

it varies from pale greyish-yellow to light brown.

The dermal membrane is extremely thin and delicate, and

without spicules; it appears to be very easily destroyed, since,

even in the specimens which otherwise are excellently preserved,

only portions of it remain. The dermal pores are arranged in
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small oval or circulai' groups, averaging about IdO/x in diameter

but somewhat variable in size, scattered over the entire surface,

and containing usually less than 10 pores each. Where the

dermal membrane has disappeared, the surface is closely per-

forated with minute pinhole-like apertures, which are the open-

ings of the inhalant canals : the presence of these is discernible

also where the dermal membrane is intact, but, as a rule, only

faintly and indistinctly.

Skeleton.— The skeleton which remains, after complete macera-

tion of a specimen by means of caustic potash, preserves exactly

the external form of the perfect sponge; it is composed of pale-

coloured, highly sponginous fibres, and is fine-textured and of

sufficient density to render it difficult for one to perceive from

external inspection whether a condensed axial region is present

or not. In section, under the microscope, the pattern is seen to

be fairly regularly reticulate, the reticulation being formed by

longitudinal and obliquely outward-trending main fibres pauci-

serially cored with spicules, and by numerous short connecting

fibres containing no spicules (PI. xxxiv., fig.l). The reticulation

is condensed axially, though not in any very marked degi-ee

except in the older, more basal parts of the branches, the con-

densation being the result merely of a progressive increase of

stoutness of the fibres,
— most rapid in connection with the

axially situated ones, and scarcely at all aft'ecting those situated

near the periphery,
—with increasing age. Within the axial

region of the oldest part of the branches, the fibres may attain

a stoutness of over 100//; but throughout the greater part of the

skeleton, they are comparatively slender, even the main fibres

seldom exceeding 40/ji, while the connecting fibres are of all

degrees of lesser stoutness down to below 5/x. Irregularity in

the pattern of the skeleton is due to the fact that the connecting

fibres rarely pass singly and directly between the main fibres (in

such manner as to produce a rectangular or scalarifoim reticula-

tion), but to a greater or less extent,— depending on the distance

apart of the main fibres,
—interunite among tliemselves, thus

giving rise to an irregularly- meshed, somewhat plexiform reticu-

lation. The avei-age width of the meshes is less than 100/a,
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while the average distance apart of the main fibres is not less

than "-'OO/x.
As the main fihi-es trend surfacewards, - with

gradually increasing deflection from the longitudinal direction

as they proceed, they increase in number, mainly by branching,

but partly also (at least in proximity to the surface) through the

formation of additional ones which take origin from connecting

fibres; and they arrive at the surface almost at right angles.

The spicules of the main fibres are seldom more than 4- or 5-serial

in their arrangement, very rarely as many as 9- or 10-serial; as

a rule they lie fairly closely together, forming a moderately

compact core. The most superficially situated fibies of the

skeleton, including the outermost of the connecting fibres, give

support to relatively numerous outwardly-directed spicules, for

the most part collected, or tending to be collected, into loose

divergent tufts surrounding the extremities of the main fibres.

In balsam-mounted sections of the perfect sponge {i.e., with

the soft tissues intact), the above-described features of the

skeleton are to a very considerable extent obscured or di.sguised.

This is due partly to the very pale colouration of the spongin,
—

in consequence of which tlie outlines of the fibres are usually

almost or quite indiscernible,— and partly to the fact that the

bulk of the megascleres are located externally to the fibres.

These extra-fibral megascleres for the most part are not scattered

irregularly through the mesogloea, but are situated chiefiy in

proximity to the main fibres, lying in approximate parallelism

therewith. As a consequence, it is often diflicult. or even im-

possible, to distinguish between spicules lying immediately

adjacent to the fibres and others enclosed within them; and the

skeleton may thus appear as if composed solely of spicules, for

the most part directed parallelly to the directions of growth of

the sponge, and more or less collected loosely into ill-defined

sti'ands. Irregularly scattered megasclei'es also are present, as

well as relatively few transversely-directed ones, the latter of

w^ich always occur singly. Sigmata and trichodragmata are

present in moderate number, but the former are not readily

perceived owing to their slenderness ;
rare singly-scattered

trichites also occur.
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Spicules. —The megascleres are slightly curved, subcylindrical
to subconical styli, fewer oxea, and scarce strongyla, the three

forms differing in general only with respect to the character of

their extremities, and connected with one another by numerous

intermediates. They are often irreau-

larly ended and more or less blunt-

pointed, and man)' of the oxea are

markedly anisoactinate. Their size is

very variable both as regards length
and stoutness. In the P.P. speci-

mens, they range in length from 120

or 130 to 360/x in some cases, up to

over 400/x (rarely to 450/x) in others,

and vary in diameter, irrespective of

length, from 2 to 7 or (rarely) to 10//.

In the P.J. specimens, they are gener-

ally much stouter, attaining a max-

imum diameter of from 15 to 17/x,

and range in length from about lf)0 to

420/i. The styli are, on the average,

stouter than the oxea, and the stout-

est spicules are mostly those of inter-

mediate and lesser lengths. In the

case of the P.P. specimens, the

shortest spicules,
^—those of lesser

length than, sa}', 200//,
— are chiefly oxea, generally with abruptly,

often mucronately pointed ends; but, in the P.J. specimens, the

shortest spicules are nearly always styli.

(ii.) The sigmata are extremely slender, — invariably less than

1/i.in diameter,— and of two kinds, the smaller (and less numer-

ous) varying in length from 9 to 16/x, the larger from 25 to 45//,

measured from bend to bend. Both kinds are mostly more or

less contort, - the smaller, however, usually onl}?^ slightly so, the

larger often to such an extent as to appear S-shaped; both kiiifls

Text-fig. 12.

*
Sigma.rine/fa avMrariana. a, megascleres; b. c, larger and smaller

sigmata.
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occur in dragraata, as well as scattered singly, but the shorter

dragmata are rare.

(iii.)The trichites, both forming the dragmata and scattered

singly, are exceedingly slender microxea, varying in length from

20 to 4;V.

SiGMAXINELLA DENDROIDES Whitelegge.

(Phxxxiv., fig.2.)

1907. Sigmaxinella dendroides Whitelegge(60), p. 51 3, PI. xlvi.,

fig.42.

Diagnosis.— Ramose, erect, stipitate; Avith cylindrical, tapered,

dichotomously dividing, slender branches of moderate length.
Surface even. Oscula presumably either very small or very

shallow, at any rate not apparent in the skeletonised specimen.
Dermal features unknown. Skeleton consisting (i.) of a con-

densed axial reticulation, the fibres forming which are moder-

ately rich in spongin, and (ii.) of fibres radiating therefi'om which

are poor in spongin, are united only sparingly by (entirely

sponginous) transverse fibres and by single spicules, and run

(with occasional branching) in nearl}' parallel courses to the

surface, becoming multispicular and somewhat plumose on near-

ing it, and terminating each in a subpenicillate tuft. The

spicules of the radial fibres are of greater average length than

those of the axial x'eticulation. Megascleres : subcylindrical

styli, usually tapering gradually to a sharp or slightly rounded

point at the apex, and usually slightly curved, sometimes bent;

frequently tending to become abruptly blunt-pointed at the base;

occasionally passing into strongyla, very rarely into oxea; 300

to 640/x long by 10 to 26/x in diameter. Microscleres : slender

sigmata of two sizes, respectively 20 to 40/i. in maximal length;
and scarce trichites (microxea), 25 to 35/>i long, scattered singly.

Loc. South of Port Hacking, N.S.W. ("Thetis").
External features,—The only known specimen— a figure of

which has been furnished by Whitelegge— is a stipitate arbor-

escent sponge, 180mm. in total height, with moderately elongated,

cylindrical, distally tapered branches, 4 to 6 mm. in diameter,

rising erectly from an equally slender stem, and occasionally
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anastornosing. The mode of branching is dichotomous, and

successive dichotomies are visually in the some plane, but owing
to irregularities, partly resulting through mutual interference,

the branches come to be disposed in various planes : it is very

probable, however, that specimens occur in which the branching-
is confined entirely to the one plane. The division of the stem

to form the first two branches takes place 25 mm. above the

base, each of those again dichotomising at about the same dis-

tance above their origin, and each of the resultant four branches

also at about the same distance above theirs; the subsequent
divisions for the most part occur at increasingly longer intervals,

some of the terminal branches having an uninterrupted length
of 70 mm.
The specimen is imperfect, consisting only of the dried

skeleton,— in which condition it appears to have been also when

first described. Nothing can be said, therefore, in regard to the

dermal features; but evidently the outer surface was even, with-

out conuli or elevations of any kind. Oscula are not indicated.

The skeletonised sponge being held between the eye and the

light, the skeleton is plainly perceived to consist, in each branch,

(i.) of a sharply circumscribed C3'lindrical core, of diameter

generally less than one-fourth and (except in the lowermost

parts of the sponge, up to about as far as the third dichotomy)
not greater than one-half the diameter of the branch, and (ii.) of

an outer region formed of slender radiating fibres, which are

inclined to the longitudinal direction of the branch at an angle

varying from 60° to nearly 90°, and present collectively an ap-

pearance somewhat resembling that of fur. The colour is a

faintly creamy-tinted pale grey or dirty white, its paleness being

due to the extremely small amount of spongin entering into the

composition of the radial fibres. In the original description,

the consistency is described as "
tough, resilient, and compres-

sible," but this is not strictly correct : the axial region is fairly

tough and slightly compressible (and the branches consequently

are flexible), but the extra-axial layer is soft, and on compression

remains partially crushed.

Details of skeletal str%icture (PI. xxxiv., fig.2).— Except towards
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the extreme apices of the branches, the demarcation between the

axial region of the skeleton and the extra-axial, as seen in longi-

tudinal section, is very pronounced (more especially if the spongin
has been stained) notwithstanding there is no discontinuity

between the main fibies of the two regions (i.e., between the

longitudinal fibres of the former and the " radial
"

fibres of the

latter), such as might be inferred from the terms "primary" and

"secondary" used in the original description to distinguish them.

The contrast is partly due to the much greater density of the

axial skeleton, and also partly (i.)to the rapidity with which the

fibres change in direction fi'om longitudinal to almost perpen-

dicularly transverse, and (ii.) to the sudden and very considerable

diminution in the amount of their C(mstituent spongin,— as they

pass from the one region to the other; but there are other differ-

ences also.

In the axial i-egion, the main or longitudinal fibres, which

have a maximal stoutness of 80 or 90/x, usuall}' contain multi-

serial spicules, for the most part not very conipacth* or regularly

arranged; are rather closely juxtaposed, and frequently coalesce

with each other for short distances; and are connected at close

intervals by short, aspiculous, transverse fibres. Participating

in the formation of the axial skeleton also are many spicules

whose relation to the fibres is more or less indefinite, as well as

many transversely and obliquely directed ones occurring singly.

In the older portions of the skeleton, the meshes of the reticula-

tion become much reduced in size, often to the point of oblitera-

tion, through the continued growth in stoutness of the fibres.

The more peripherally situated of the main fibres run, not longi-

tudinally, but with a slight, and gradually increasing, trend

outwards; ultimately they pass into the extra-axial region, and,

curving surfacewards, immediately subdivide each several times

in rapid succession to form the radial fibres.

The radial fibres, throughout the greater part of their length,

are only two or three spicules broad; the spongin cementing

their spicules is usually so small in quantity as scarcely to be

discernible unless stained; and the connecting fibres between

them occur only at comparatively wide and irregular intervals.

42
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They run with slight divergence (gradually becoming more

nearly parallel to each other as they proceed), and with occa-

sional branching, generally at a distance of from 200 to over

300/A apart, to meet the surface

almost at right angles. As the

surface is approached, their spicules

increase in number and become dis-

posed for the most part in a some

what plumose manner, the fibre un

dergoing a gradual change in char-

acter culminating in the formation,

at its extremity, of a corymbifoim,

slightly divergent tuft consisting

frequently of as many as 10 or 12

spicules. Elsewhere in the radial

fibres the spicules lie mostly with

their long axis in, or only very

slightly inclined to, the direction of

the fibre
;
but obliquely directed

spicules, disposed more or less in an

echinating fashion, are by no means

uncommon. Some of the latter

become united at their apices, by
means of spongin, with adjoining

fibres, and thus assist in the task

performed by the connecting fibres;

occasionally such spicules are en-

sheathed with spongin. Tlie con-

necting fibres proper, of which men-

tion has been made abv.ve, are

formed entirely of spongin, like

those of the axial region; they are

very slender, varying in stoutness

from less than o/i to at most 20 or

2r)/x,
and occur at distances apart usually exceeding, say, 300/i;

where occurring clo.sely together, they generally interunite among

themselves.

Text-fig. 13.

Siymaxinella dendroides.

a, megascleres; h, c, larger and

smallei' signiata.
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The megascleres forming the radial fibres are notably longer,

on the average, than those of the axial skeleton; while the

longest spicules of all ai"e found in the surface-tufts. Sigmata
are present in great number, and occur for the most part

arranged uniserially along lines which probably coincide with

the courses of the main canals; they are of two sizes, the larger

being much the more numerous. Short, slender microxea (un-

mentioned in the original description) are also present, but

appear to be rare; apparently also, they occur only singly

scattered, never in dragmata.

Spicides. —(i.) The megascleres are almost exclusively styli,

usually of slightly lesser diameter at the base than at some dis-

tance therefrom, and tapering towards the apex; frequently
more or less blunt-pointed apically, and occasionally passing into

strongyla, those of the latter form being almost invariably of

less than the average length; often abruptly somewhat blunt-

pointed at the basal end, but very rarely becoming oxea; ranging
in length from about 300 to 640/x, and in stoutness from rarely
less than 10 to about 26/1. The shorter spicules are generally

straight or nearly so, the longer are nearly always slightly

curved, or sometimes bent, the flexure as a rule being mainly in

the basal moiety of the spicule.

(ii.)The two kinds of sigmata are scarcely different except
with respect to size. The smaller vary in length from 12 to

(rarely) 20/x, the larger from 25 to 40/u, measured from bend to

bend; the maximal stoutness is in each case about
2)u.. Thev

are, without exception, more or less contort,— often (especially

in the case of the larger ones) to such an extent as to appear

3-shaped.

(iii.) The microxea (trichites) are fusiform, 25 to 35/x in length,

and at most l'5ju, in diameter.

SiGMAXINELLA VIMINALIS, Sp.nOV.

(PI. xxxiii., fig. 4; PI. xxxv., figs.l, 2; PI. xxxvi., fig.l.)

Diagnosis.—Ramose, erect, stipitate; with elongated, slender,

cylindrical, tapered branches, disposed irregularly. Surface

hispid. Oscula, if present, small and inconspicuous. Dermal
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membrane thin, without contained megascleres. Skeleton witli

a central axis, in which the megascleres for the most part are so

disposed as to produce a lattice-like pattern, and in which

(except in the older portions of the sponge) spongin is only

scantily developed. Extra axial skeleton consisting of numerous,

short, pauciserial lines of (relatively very long) spicules, radiat-

ing from the central axis to the surface,
—the spicules composing

which are more or less divergently directed, and are not united

by visible spongin. Megascleres : slightly curved styli, 320 to

1525//, in length by 18/x in maximal stoutness. Microscleres :

sigmataof two sizes, respectively 18/x and 50/x in maximal length,

the larger ones in part occurring in dragmata; and fusiform

trichites, 22 to iSfj. in length, occurring both in dragmata and

scattered singly.

Zoc — Great Australian Bight (exact localitj' unknown).
External characters.—The single specimen (PI. xxxiii., fig. 4)^

—
280 mm. in total height

— consists of about half-a-dozen more

elongated or main branches, 130 to nearly 200 mm. in length,
—

one of which is a direct continuation upwards of the stalk and

gives off the others at different levels,— and of a score or so

shorter branches, ranging from 5 to over 100 mm in length,

which arise from llie former at distant intervals, and nearly

always proceed off from them at ver}' wide angles, often almost

or quite perpendicularly. The mode of branching, therefore, is

not dichotomous (as it usually is in the case of ramose sponges)

but irregular. The l)ranches are at most 55 mm. in diameter

proximally, and diminish in stoutness to slightly less than 2-5mm.

at their extremities. Tlie stalk has a length of 55mm. measured

from its base to the origin of the first branch, and terminates

below in a tuft of branched rootlets. The species is very similar,

in general habit, to Kaspailia tenuis Ridley and Dendy(^33).

The specimen, although in alcohol, is not in a very good state

of preservation, the superficial layer being much damaged and

the dermal membrane almost completely destroyed through

maceration. Whether there are oscula or not, is accordingly

not evident; but, if present, they must be rather small and in-

conspicuous. The surface is everywhere hispid with far project-
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ing spicules. The branches are tiexibleand tough, with an outer

layer of softer consistence; this layer has disappeared from the

stalk, which is dense and tough tliroughout, and has a smooth

and even surface. The colour in spirits is greyish-yellow.

Skdet07i.— The formation of the skeleton differs from that of

.S". dendioides, described above, mainly in two respects; and

these differences are to some extent consequent upon the much

greater length (up to 1-5 mm.) of the megascleres in the present

species, and upon the relative narrowness of the external layer

intervenino; between the central axis and the surface. In the

central axis, there ai'e not to be distinguished, as in S. dendroides,

definite longitudinal fibres joined by transverse ones in more or

less ladder-like fashion, but the megascleres are disposed rather

loosely in ill-defined tracts which cross one another at acute

ano-les, thus tjivino- rise to a somewhat lattice-like arrangement.

And, secondly, the extra-axial skeleton(Pl. xxxv., fig. 2) is entirely

without transverse fibres, and consists simpl}' of numerous, short,

pauciserial lines of spicules running outwards to the surface in a

direction nearly perpendicular thereto, — these spicules being

arranged more or less penicillately and united by, at most, an

infinitesimal amount of spongin, and the terminal ones project-

injf far bevond the surface.

The axial skeleton clianges considerably in character with age,

owing to gradual increase in the amount of spongin developed in

connection tlierewith, and presents a very different appearance
in the older and more basal parts fi'om that which it exhibits in

the. uppermost portions of the branches. In the latter region,

for a considerable distance (several centimetres at least) from

the extremities of the branches, the amount of spongin present

is so slight that its existence is apparent only in sections from

which the fleshy tissue has been removed by maceration(Pl.xxxv.,

tig 1). In this portion of the skeleton also, the spongin appears

difiused, and is without definite outlines. Proceeding towards

the base of the sponge, the spongin gradually becomes more and

more concentrated upon the sides of the lattice-like meshwork

formed by the megascleres, which is thus converted into a reticu-

lation of spiculo-spongin fibre. The elongated, narrow meshes of
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this reticulation ultimately (in the stalk of the sponge) become
reduced in size slmost to the point of obliteration.

In addition to a gradual increase of density,
the central axis also undergoes with aire a gradual

increase in diameter. This is effected by the con-

tinued formation, and addition to it externally, of

fresh tracts of megascleres, which later similarly

become ensheathed in spongin. In this way, the

axial skeleton eventually comes to include within

it the lines of spicules which previously constituted

the extra-axial skeleton (PI. xxxvi., fig.l). 'J'he

extra-axial layer, however, maintains about the

same width —viz., about 1 to TS mm.— throughout
the whole length of the branches.

.Sigmata of two sizes are scattered throughout
all parts, the smaller in extreme abundance, more

especially in the extra-axial layer; the larger ones,

which are only moderately abundant, occur also

in dragmata. Trichodragmata and singly scat-

tered trichites are also moderately abundant, ex-

cept in the axial region, where they are rare.

Meyasd,eres.
—These are slightly curved, occa-

sionally slightly flexuous styli, almost without

exception evenly rounded at the base, and of

uniform diameter therefrom to beyond the middle

of their length, whence they taper gradually to a

sharp point; in very rare cases only, the basal ex-

tremity also is more or less pointed, and the

spicule may become an anisoxea. They range
from 320 to 1525/x in length and up to 18/a in

stoutness. Spicules much below 700// in length
are relatively scarce.

Microscleres. — (i.) The larger sigmata are always
r L ^

"' more or less contort, though rarely to such a degi-ee

V^jsV, > as to appear 3-shaped when seen from the side; the

Text-tig. 14."' smaller are usually Q-shaped or but very slightly
*
Siijmaxmella rimmalis. Megascleres and sigmata.
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contort. The former vary in length from 27 to 50//, the latter

from 12 to 18/*, measured from bend to bend; and their maximal

stoutness is respectively I'S/x and 1/x.

(ii.)The trichites or microxea, whether in dragmata or scattered

singly, are all of the same kind. They are slightly fusiform,

from 22 to 48/a in length, and from 05 to Owo/x in stoutness.

SiGMAXiA, gen.nov.

DeJiiiition.—AxineWidss typically of erect habit, stipitate,

without conuli or other kind of surface-processes. Skeleton a

reticulation of spiculo-spongin fibre; the main fibres more or less

plumose, the connecting fibres typically few. Megascleres of

two distinct kinds,— styli forming the fibres, and flexuous

strongyla occurring interstitially. Microscleres : sigmata and

trichites (or microxea), the latter in dragmata and scattered

singly.

Type, S.Jtabellata Carter; the only species.

SiGMAXIA FLABELLATA Carter.

(PI. xxxiii., fig.5; PI. xxxvi., figs. 2, 3.)

1885. Axinella Jlabellala Carter(3), p. 361.

1896. Signia.xinella flabeJlafa Dendy(2), p. 241.

Diagnosis.
—Sponge composed of one or several proliferous,

thick lamellie, or of a single more or less flabelliform lamella,

springing from a short stalk. Surface coarsely granular. Oscula

minute, marginal (or scattered
?).

Dermal membrane very thin;

no dermal skeleton. Skeleton chiefly formed of loosely con-

stituted, semi-plumose, stout main fibres, comparatively poor in

spongin, running longitudinally side by side in moderately close

apposition, and gradually curving towards the surface; connect-

ing fibres few, arranged in-egularly, mostly paucispicular, some-

times without contained spicules. Megascleres : styli, curved or

slightly bent, and gradually sharp-pointed, occasionally passing

into oxea, from 300 to 350/x in maximal length and up to 18/jt in

stoutness; and slender, flexuous strongyla and (fewer) tornota,

200 to (rarely) 580/i in length, and at most 7/x in diameter.

Microscleres : slender sigmata 15 to
20/ji. long; and trichites of



536 REVlSION^ OF THE AXINELLID^, ii.,

two sizes, respectively about 30 to 60/a in maximal length, the

former occurring only in dragmata, the latter in part also

scattered singly.

/>oc. — Port Phillip.

The species is known now from six specimens, one of which

forms the subject of the original description, wliile four in

addition have been taken account of in the summary of specific

characters furnished by Dendy. The present description, so far

as it i-elates to the structure of the skeleton, is based almost

entirely upon the sixth, the identity of which with the pieced-

ing has been established by comparison of it with a mounted

preparation of one of Dendy's specimens.
External characters.— The sponge may be simply flal)ellifoim,

consisting of a single, erect, stout lamella narrowed below and

prolonged into a stalk, as, for example, in the case of the single

immediately accessible specimen (PI. xxxiii., fig.5),- in which,

however, the lamina is not of uniform thickness, but is rendered

irregular by a number of rounded hummocks and several low,

compressed ridge.s, the latter evidently of the nature of incipient

secondary lamellse: this specimen, 65 mm. in total height, lias

an orbicular lamina about 50 mm both in height and breadth

and from 8 to over 20 mm. in thickness, and a cylindrical stalk,

7 mm. in diameter, expanded proximally into a broad disc of

attachment. Of somewhat similar, but of less regular form,—
and of larger size, measuring 88 mm. high by 112 by 37 mm.

horizontally,
—was also the original example, described by Cartel'

thus: "compressed, expanded, thickish, lobate; margin irregular;

stem short, angular, and thick." But more usually, it seems,

the form assumed is one of less simplicity owing to the develop-

ment of additional lamellae, perhaps both pi'imary and secondary:
for the specimens upon which Dendy's account is based are

described as composed of "proliferous lamellae about a quarter

of an incli thick, springing from a short thick stalk."

Oscula, unobserved by Carter, are stated to be present by

Dendy, who describes them as minute, marginal or scattered; in

the present specimen they are certainly absent from the lateral

surfaces, and are not distinguishable on the margin,— but the
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latter circunislance may be owing to ilie slightly damaged con-

dition of the surface there. The dermal meminane is tJiin and

delicate, and easily destroyed. The undamaged surface lias a

finely to coarsely granular appearance, due to minute pimple-like

elevations of the dermal membrane produced by the impingement

upon it of the outer ends of the main skeletal fibres; where the

membrane has disappeared, the projecting ends of the fibres

render the surface slightly shaggy. The texture is tough,

fiVjrous, resilient. The colour in spirit is pule brownish or

yellowish-grey.

The dermal pores are distributed singh', though often in

rather close apposition; they are variable in size, "20 to oO/x in

diameter.

Three of the four specimens recorded by Dendy are noted by
him as being beset with parasitic Authozoa. The present speci-

men is likewise infested, no doubt with the same organism : it

is a small, solitary anthozoan, only 1 to 2 mm. in height and

diameter, occurring almost completely imbedded in the sponge.

Skeleton.—The structure of the skeleton, as revealed in sec-

tions of the completely desarcodised sponge, in which nothing
remains but the spongin-cemented elements (or skeletal frame-

work), is ver}' definite and uniform in character, and at first

sight, more especially under the lowest powers of the microscope,

appears as if more correctly to be described as dendritic than as

reticulate (PI. xxxvi., figs.2, 3). It consists almost entirely of

ascending, frequently branching, stout main fibres, running

moderately closely side by side in subparallelism (at an average
distance apart, say, of from 300 to 400/yi), gradually curving out

wards, as they ascend, towards the surface. Connecting fibres,

however, are by no means rare, but for the most part they are

comparatively inconspicuous. The main fibres, which are seldom

less than 100/x, and occasionally surpass 200// in stoutness, are

formed chiefiy of spicules, for the most part rather loosely and

confusedly arranged, a variable proportion (generally a .small

minority) of which are dispcsed with their points directed more

or less obliquely outwards. As the surface of the sponge is

approached, however, the spicules composing the fibres become
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gradually more and more divergingly disposed, as well as more

loosely compacted, and the fibres finally assume, in consequence,
a typically plumose aspect. The spongin cementing the spicules,—though necessarily fairly considerable in amount owing to

their loose arrangement,— is, except in the stalk and oldest por-

tions of the skeleton, usually of scarcely more than the minimal

quantity required to hold them together, and seldom or never

forms a distinct sheath: where the spicules lie more widely

apart, it often becomes reduced to a mere film between them,
and here and there even leaves small open spaces or fenestrse.

Running upwards from the stalk, and continuing for some dis

tance into the body of the sponge, gradually dissolving as they

proceed, are a number of relatively stout strands of spicules, or

funes, evidently formed each by the fusion of several originally

separate fibres (PI. xxxvi., fig. 2). Connection between the main

fibres, apart from occasional anastomosis or direct union between

them by inosculation, is partly by means of relatively few,

obliquely-running multispicular fibres, similar in character to

the main fibres except in being usually of lesser stoutness, and

partly by means of connecting fibres proper. The latter are

mostly very slender, and usually contain few spicules or are

composed of spongin alone; they occur at irregular intervals,

sometimes singly, sometimes several together, and in the latter

case usually interunite also among themselves

In sections of the sponge with the soft tissues intact, the

appearance of the skeleton is somewhat different. The presence
of spongin is scarcely apparent; the main fibres have a much

looser and more plumose aspect; and the connecting fibres are

seldom definitely recognisable as such, owing to the difficulty of

distinguishing between the megascleres actually constituting

them and others that are merely scattered between the fibres.

The more diftuse and plumose appearance of the main fibres is

probably due to the fact that some proportion of the more ex-

teriorly situated (and likewise more obliquely directed) spicules

entering into their formation are not attached by spongin, and

consequently are absent from the skeleton that remains after

maceration. In the more peripheral parts of the skeleton, the
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niejrascleres scattered between the fibres are relati\elv fev, and

consist of styli only, similar to those composing the fibies. But

at some distance from the surface,— usually a somewhat con-

siderable distance, megascleres of a second kind make their

appearance,- Hexuous strongyla and tornota,—which increase

in number towards the deeper portions of the sponge and eventu-

ally become very abundant; indeed, it is almost as much to the

increased multitude of the latter, as to augmentation in tlie

quantity of the spongin, that the greater density of the skeleton

in the stalk and other older portions of the sponge is due. A
considerable proportion of the latter spicules are developed in

close contiguity to the fibres, and ultimately, owing to tlie sul)-

sequent formation of additional spongin, become completely

united to them. The presence of these flexuous megascleres,

owinir to their extreme rarity in, or total absence from, those

portions of the sponge usually selected for examination, hitherto

has escaped notice.

Through all parts of the sponge there are scattered small

sigmata singly in moderate abundance, trichodragmata of three

kinds, and single trichites of similar size to those composing the

larger trichodragmata. The trichodragmata of two kinds are in

the form of neat sheaves of extremely slender trichites, and

differ from each other onlv in length: the shorter of these are

almost as numerous as the sigmata, while the longer are rela-

tively scarce. The dragraata of the third kind are composed of

trichites equal in length to those of the just-mentioned longer

dragmata, but stouter and more fusiform, and occur for the

most part in dense masses of irregular shape and size, which

refract the light in such a way as to appear blackish and opaque,

and are, therefore, very noticeable although comparatively

scarce; some of the largest of these aggregations exceed 200/x in

breadth. The singly scattered trichites, or microxea, are moder-

ately scarce in the interior, but more plentiful near the surface.

Megascleres.
— (i.)The styli are invariably more or less curved,

are usually evenly rounded at the base and of uniform or nearly

uniform diameter therefrom to beyond the middle of their

length, and almost invariably taper throughout the remainder
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of their length gradually (except frequently for slight irregu-

larities near the apex) to a sharp point; a gradual slight narrow-

ing of the spicule towards the basal end, however, is not uncom-

mon. The curvature as a rule is restricted to the basal moiety
of the spicule, and is usually well-pronounced, but varies much

both in form and degree :

frequently it is more or less

angulate, the spicule ap-

pearing slightly bent; and

occasional spicules are bi-

angulate. In odd cases of

extreme curvature, the

form of the spicule makes

some approach to that of

a rhabdostyle. Variability

exists also in the shape of

the spicule at its basal ex-

tremity, which frequently
shows a tendency to be-

come abruptly more or less

sharp-pointed, either has-

tately or mucronately so;

but sometimes the attenu-

ation is more gradual, and

the form assumed is that

of an oxea. The propor-

tion of oxeote forms is

greatest amongst the slen-

derer, presumably imma-

ture spicules, which only

occur scattered between tlie fibres, and are relatively few in

number. The maximal size of the spicules in the case of

Dendy's specimens is given as 290 x 166/x; in the present speci-

men, the size attained is 350 x 15/x, but individuals much ex-

ceeding 320/x in length are scarce; those composing the fibres

are seldom less in stoutness than IO/7.. Developmental forms of

all sizes down to less than 1 40 x l/x are to be met with. (In the

Text fig. 15.—SI(/i)i(Lvla Jiabe/Zala.

a, nie<^asclei'es of tiie fibres; //, intei-

stitial niegascleres; f, signiata.
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original description, tlie size of the spicules is given as 70 by
2-6000ths of an inch— i.e., 296 x 8"4/t, but this, I think, must

be due either to an error of measurement or to a misprint;.

(ii.) Tlie variously curved, usually more or less flexuous mega-
scleres are mostly strongyla, but individuals with sharp-pointed
ends are also numerous. They range from about 200 to 580/x in

length and from 1 "5 to 7/x in diameter. The acutely-ended

spicules, as a rule, are more or less abruptly-pointed, i.e., are

tornota; but more or less oxea-like forms are not rare. Some of

the shortest among the latter spicules are hai-dly to be distin-

guished from the oxea that derive from the stylote megascleies.
Microscleres.—{i.)The sigmata are invariably more or less

contcu't, though seldom to such a degree as to appear 3-shaped
when seen from the side; they are 15 to 20/x in length measured

from bend to bend, and about 1/x in stoutness.

(ii.) The trichites are of two sizes as regards length, the shorter

measuring from 15 to 28/x, the longer from 37 to about 60/x. As

already mentioned, the former occur onl\' in dragmata, the latter

both in dragmata and scattered singly.

Cehatopsis Thiele.

Definition.—XyiiixeW'idm of erect, lamellar or ramose habit;

t3'pically with an axially condensed skeleton deficient in spongin.

Megascleres either of two distinct kinds— styli (sometimes in

part secondarily diactinal) and elongated flexuous strongyla,
—

or the latter spicules are absent. Microscleres: smooth microxea

only, typically occuri'ing most abundantly in the dermal layer.

Type, C expansa Thiele.

The genus was instituted by Thiele(38) for four species from

Japan, differing from all previously known Axinellidaj by the

presence of microscleres of a single kind in the form of smooth

microxea, and further characterised according to the generic

diagnosis —(i.) by the presence of smooth stylote megascleres

"die ein festes Axenskelett bilden, von dem nach Peripherie
radiare Style ausgehen", (ii.) by the very small amount of spongin

present, and (iii.) by the almost complete restriction of the

microscleres to the ectosome, where they constitute a dermal
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skeleton. The only additional information pi'ovided regarding
the skeleton is to the effect that the " feste Axe" is similar in

character to that of the genus Acmdhella-. whether the radially-

directed styli are collected into fibres or not, or in what respects,

if anv, the several species differ in skeletal structure, is not

stated. Three of the species,
—

viz., C. expaiisa, C. erecta, and

C. ramosa,— agree in their described characters verj' closely, and

are undoubtedly congeneric; but the fourth, C. clavata, is dis-

tinguished not only by its non lamellar (cauliforni) habit and

conulose surface, but also by the fact that the megascleres are

of two distinct kinds,- styli composing the main skeleton, and

relatively few long flexuous strongyla (presumably occurring

interstitially). Since it is not unlikel}' that C. clavata will be

found to differ from the I'emaining three species in other import-

ant respects also, its inclusion in the present genus must be

looked upon as provisional.

More recently Kirkpatrick(20) has described from Cape

Colony, under the name PhakeUia microxephora, a fifth species

with microxea, which it seems necessary al.so to include provision-

ally in the genus Ceratopsis. This species agrees with C. clavata

in the possession of elongated flexuous strongyla, but the accom-

panying megascleres are relatively few, and chiefly oxeote, and

the external habit of the sponge is lamellar as in the case of the

typical species of the genus. Concerning the structural char-

acters of the skeleton in this species, no information is available.

By Thiele and Kirkpatrick, the oxeote microscleres were

regarded as indicative of affinity with the genus lligyinsia.

The evidence afforded by the spiculation of C. clavata and C.

microxephora, however, much more strongly justifies the view

that Ceratopsis is related to Siymaxia, and that it constitutes a

connecting-link between the latter and such genera as Axinella,

PhakeUia, and Acanthella.

It is necessary to refer here to the species designated Axinella

frondula by Whitelegge(60), the spiculation of which has been

described as consisting of smooth styli of two sizes and of

scarce small oxea 110 by 3-5/x in size, occurring "chiefly in or

near the dermal portion of the sponge",
—and which consequently
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might be thought to be related to Ceratopsis. I have re-ex-

amined this species, and find that the oxea are merely variants

of the smaller styli (differing from them neither in size nor in

situation), and that the latter are differentiated into two kinds,

one of which is distinguished by having the distal moiety vesti-

gially spined, and by being very slighth' stouter and of more

conical shape than tiie other. The species belongs, in fact, to

the Myxillinje, and requires a new genus for its reception, for

which I propose the name Echinaxia. The sponge is thinly

lamellar, flabelliform; and the skeleton consists (i.) of a con-

densed axial region formed mainh' of an irregular reticulation

of the smaller smooth styli (which vary from 90 to 150// in

length and up to 5/x in stoutness) and partly of fairly numerous,

longitudinally directed, singly-occurring, long slender styli

(varying in size from less than 200 by 2/li
to upwards of 700 by

12/x), and (ii.) of short, fairly stout, echinated fibres radiating

from the axial region towards the surface, composed both of

smooth and spined short styli,
and terminating in a compact

bundle or tuft of long stout styli (apparently similar to the

longer of those occurring in the axial region) the extremities of

which project somewhat beyond the surface. I am inclined to

think that the genus Echinaxia should be so defined as to include

also the two species described by Thiele(38) as Haspailia folium
and Raspailia hirsida.

DRAfJMAXiA, gen.nov.

Definition.
—Axinellidfe of lamellar hal)it, typically Habellate

or cup-shaped. Skeleton composed of dense spicule-axes x'amify-

ing in the midplane of the lamina, and of plumose spicule-columns

radiating therefrom, between which interconnection by means of

transverse fibres is rare. Megascleres: styli only; either of a

single sort, or more or less completely differentiated into two

sorts,
—one (of shorter length) forming the fibres, the other

occurring interstitially. Microscleres : trichodragmata accom-

panied or not by singly scattered trichites.

Type, D. variabilis Whitelegge.

The species for which I propose the genus was referred by its
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author to the genus Spongosnrites, under the erroneous impression

that the inicroscleres present
—which are exceptionally slender

trichite-sheaves, peculiar in being often more or less fusiform in

shape—were microxea. Even had the microscleres been as

stated, however, it is not to Sponyosorites that the species would

have required to be assigned, but probably to Cerafopsis.

Hitherto, all species with a plumose or with an axially-condensed

type of skeleton, and with trichodragmata only as microscleres,

have been included in the single genus Thrinacophora, but I now

propose to regard them as representative of several distinct

genera.

Dragmaxia variabilis Whitelegge.

(PL xxxviii., figs.l, 2, 3.)

1907. SponyosoritPS variabUis Whitelegge(60), p.
5 13, PI. xlvi.,

fig. 45.

Diaynosifi.
—

Thinly lamellar, varying from ilabelliform to

caliculate. The lamina alternately denser and less dense along

lines running towards the margin, and thus presenting an ap-

pearance as of venation, with corresponding faint ridges and

grooves on the surface. The surface otherwise even. Dermal

membrane distinct, aspiculous. Oscula inconspicuous. Skeleton

consisting of dense spicule-axes corresponding in position with

the "veins," and of stout plumose fibres running outwards there-

from to the surface. Spongin rather scanty. Megascleres: styli

only, not quite perfectly differentiated into two kinds ; those

forming the fibres are shorter, stouter, and more curved, attaining

a maximum size of about 900 by 33/x; the others, which are

relatively few and occur only interstitially, occasionally surpass

1 300 or 1 400/A in length and are not more than 1 8/x in diameter.

The trichodragmata vary from about 100 to 200/x in length and

up to 5/1 in stoutness; singly scattered trichites, similar to those

forming the dragmata, also occur.

Loc.—Ofi Crookhaven River, N.S.W. ("Thetis.").

Externa/ features.
—The original specimen was rudely cup-

shaped or, rather, compi'essed funnel-shaped, with a few laterally
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arising' secondary laniellfn? disposod in vertical planes; and mea-

sured, when complete, approximately 130 mm. in height l)v 120

and by SO nmi. i-espectively in the greatest and least diameters of

tlie cup-orifice, and from 2 mm. (at the margin) to about onmi. in

the thickness of the lamina or cup-wall.- it exists now in two

pieces, one of which—figured bv Whitelegge—is in a dried but

otherwise undamaged condition, wliile the other is well-preserved

in alcohol. According to the original description, the latri'al

lamella^ occur on both the inner and tlie outer surfaces of tlic

cup, but this is really not the case; they are confined entii'clv to

the interior side. J

A second specimen (also obtained by the "Thetis" Expedition^

l)ut from an unknown locality) is now known, which is simply
tlabelliform without sect)ndary outgrowths. This measm-es

90nnn. in height by only 2 to .3 mm. in thickness, and is in a

(h'ied, completely washed-out condition.

An exceedingly characteristic feature,—very clearly e^id':"!lt

wlicn the sponge is examined by transmitted light,
— is the

sti'uctural peculiarity of the lamina, whicli is alternately denser

and less dense along slightly diverging, ever multiplying lines, or

rather sti'ips, running in a direction from stalk to maigin: along

the denser strips, the lamina is usually slightly thicker than it is

between them, and the surface is accordingly marked witli

radiating faint grooves and slight ridges. With respect to this

structure, however, the two specimens exhibit a very appreciable

dift'erence, which may prove to be varietally distinctive. In the

smaller specimen, the strips (of greater density) are all directerl

radially, increasing in number upwards by repeated branching,

and are all similar in (character; they diminish in individual

width from somewhat less than 2 mm. in proximity to the stalk

to less than 0'5 mm. at the sponge-margin, and the width of the

intervening strips of lesser density is about tlie same. In some

portions of the type-specimen, the structure is veiy similar to

this, except that the lines of greater density are generalh' much

broader; but elsewhere there also occur a few relatively very

powerful, dense, nervure-like thickenings of the lamina, ramify-

43
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ing through it, upwards from the stalk, in the manner of the

pahnate leaf, and from these the lesser lines of density, in part,

branch ott' (at small angles of divergence) in piiniate fashion

(PI. xxxvii., fig.3).

As a result of maceration, the less dense portions of the lamina

largely disappear, and the sponge becomes abundantly perforated

by rounded holes arranged seriallj^ along radiating lines.

The surface is somewhat uneven, owing to inequalities in the

thickness of the lamina; it is also slightly granular, but not

hispid. The dermal membrane is thin and translucent, but not

very delicate; situated beneath it, more especially along the

grooves marking the less dense portions of the lamina, are

numerous small subdermal spaces. Dermal pores occur on l)otli

surfaces, but are relatively few and for the most part are scattered

singly and irregularly on the one surface (viz., the inner one,

when the sponge is cup-shaped), verj^ numerous, and generally so

closely arranged as to produce a net-like appearance of the dermal

membrane, on the other. In most places where the pores are

numerous, the dermal layer appears as if consisting of two

incompletely separated membranes, the outer one of which is

provided with many, smaller pores, the inner with fewer and

much larger ones. On the surface which has the fewer pores,

there are also many circular openings, from 02 to 0'5 mm. or

slightly more in diameter, situated only along the su iface-grooves

and principally in the positions where the lamina becomes per-

forated when the sponge is macerated; these openings appear to

be oscula.

The consistency of the sponge, when well-preserved in alcohol,

is firm and tough, only slightly compressible, and resilient; and

the colour is a pale yellowish-brown. Dried specimens are ligiit

in weight and rather brittle, and of a pale greyish colour.

Skeleton.—The skeleton is resolvable into (i.)a system of con-

densed, multifibrous axes or "funes," which ramify clendritically

in the midplane of the sponge-lamina, progressively decreasing

in stoutness as they ascend,—and which form the midribs, as it

were, of the denser strips of the lamina above referred to; and
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(ii.)of numerous, highly plumose, usually branched, short second-

ary fibres, which proceed off from the former, apparently from all

sides thereof, and run upwards and gradually outwards to the

surface. Towards the margin of the sponge, the funes dissolve

ultimately into similar plumose fibres (PI. xxxvii., fig.3), and the

skeleton in this region accordingly is composed entirely of such

(PI. xxxvii., figs.l, 2); these fibres are composed of a compact

stout core (seldom less than 200/x and frequently surpassing

400//, in diameter) of longitudinally disposed spicules, cemented

together b}" a relatively somewhat small amount of spongin, and

of rather numerous, usually very obliquely (often nearly or quite

perpendicularly) directed, outwardly-projecting or "echinating"'

spicules of similar kind, the number of which is greatest towards

the outer extremities of the fibres. The echinating spicules of

immediately adjoining fibres usually intercross with one another,

and very often, where two fibres lie sufficiently close together,

tlie points of some of the spicules of each of them become

embedded in the spongin of the other; occasionally, one or a few

together of these connecting spicules become invested with a

sheath of spongin, and a connecting fibre is thus formed, but

such connections are comparatively rare. Megascleres scattered

between the fibres are relatively few, and in part are much longer

and slenderer than those forming the fibres. The funes are com-

posed each of a dense, irregular plexus of stout, mostly non-

plumose fibres with closely compacted spicules arranged usually

in a more or less disorderly fashion, and cemented by a relatively

small amount of spongin, which does not form an external

sheath; the outermost-lying spicules of the fibres, indeed, ai-e

usually almost or quite free from spongin. Towards the older

parts of the sponge, the meshes of the plexus tend to become

obliterated, and the skeleton has the appearance of consisting of

a confused mass of spicules. The formation of the plexus ap-

pears to be brought about by the continued addition of spicules

to, and also in between, the plumose fibres of the original

skeleton.

Trichodragmata are scattered fairly plentifully through all
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parts of the sponge, including the dermal membrane, hut are

nowhere extremely abundant: witliin the funes they ai-e, rather

scarce. 8ingly scattered trichites in moderate number also

occur, hut are difficult to perceive owing to their extreme tenuity.

The dragmata are unusually slender, and are often notably longer

than the individual trichites composing them.

]\fpya)idpres.
—

(i.) The styli composing the fibres are almost

invariably more or less curved, anfl are, without exception,

e\'enly roundetl at the hase and of uniform or nearly uniform

diameter therefrom to be3'ond the middle of theii- length, whence

they taper gradually to a sharp point. Their curvature, as a

rule, is slight to moderate, and most frequently is confined to tlie

basal moiety of the spicule, hut it varies in degree a ery consider-

al)ly, and when most pronounced is usually somewhat angulate.

Quite commonly in the case of the smaller specimen, nnich less

fret[uently in the larger, the basal part of the shaft, at a \ariable

distance fi'om the extremity, is more or less sharply curved or

l)ent to one side; occasionally such spicules have the form of

rhabdostyli. In the latter, or typical specimen, a notable pro-

portion (numbering between 25 and 50 per cent, of the spicules)

exhibit a faint annular swelling close to the basal end, at a dis-

tance therefrom varying from 15 to about SO/t,
—the distance

usually being greatest, and the annulation less distinct, in the

case of the longest spicules; in some of the shorter spicules, the

annular swelling is replaced by a slight basal inflation, the

spicule becoming a subtylostyle. In the case of the smaller

specimen, this peculiarity is exceedingly rare. In the typical

specimen, also, the spicules increase in stoutness towards the

base of the sponge, attaining in proximity to the stalk a maximum

diameter of 45/^.; whereas in the uppermost regions thereof, and

throughout all parts of the other specimen, their diameter is at

most 33 or 34//.. Their length is aI)out the same in both speci-

mens,—ranging from about 350/x (but seldom less tlian 400 or

450/x) to somewhat above 900/x.

(ii.)
The longer and slenderer styli, occurring only between the

fibres, and relatively few, ai-e generally sti'aight or (in comparison
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Text-tig. 10.—Vraijimi.fiii rariahi/i>'. '(. iiifgasult'i t-s ut tlie Hl)ies;

/), iiitcistitial nicgasclercs.
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with their length) but slightly curved, often somewhat flexuously;
and with extremely rare exceptions are unprovided with a sub-

basal annular inflation : otherwise, in shape, they are similar to

the preceding, with which they form a continuous series. In the

typical specimen, they range from somewhat less than 1000 to

upwards of 1500/x (rarely to nearly 1600/x) in length, and up to

IS/A in diameter, spicules between 900 and 1000/x in length being

comparatively rare; in the other specimen, they are of equal

stoutness, Init seldom surpass 1250/x, and veiy rarely if ever

attain to more than 1400/a in length, while individuals between
900 and 1000/x long are comparatively frequent.

Mkrosderes.—The trichites, both composing the dragmata and

scattered singly, are very slender, always less than 0-5/x in

diameter, and vary in length from 75 to 110/'.; they are very

frequently curved or Hexuous. The dragmata are seldom as

much as 5/x in diameter, and as a rule they are very compactly

composed and somewhat fusiform in shape; they are often much

longer than the trichites, occasionally attaining a length of 200/a.

EXPLANATION OF PLATES.

Plate xxix., fig. 4.

Eig.4.
—AVanlopliora jjliaihi AVhitelegi,'c; .showing the skeleton (photo-

graphed by tiansniitted light) of portion of a lamella of the tyjx--

specimen, the lamella varying in thickness from 1-8 mm.; (nat size).

Plate XXX.

Fig. 1.— A//(iiifojilinr<( j//iri(/(( \Vhitelegge; jjoilion of a spiriL-speeimen;

Fig. "2.
—A. ^/^?V'r^/r6* Whitelegge ; portion of a lamella i>i the partially

maeeiated, dried type-specimen; (nat. size).

Fig..'{.
—A. plicata Whiteleggc; an entire lamella of a dry, wasiied-out

specimen, showing the texture of the skeleton; (nat. size).

Figs. 4, o.—A. rictoriaii't, sp.nov.; specimens of massive form
(r;/'.

Pi. xxxi.,

Hg.3);(^A).

Fig.H.
—A. ciocdlyptoides Dendj^ ; a subniassive, digitate .specimen, at-

tached to a stone; ( x x\)-

Fig. 7.—A. ciocalyptoide^' Dendy ; a semi -encrusting specimen, growing

upon a stone; (/j).

Fig. 8.—A. ciocaJyjdoklea, var. reducta, var.nov. ; (
x /j).
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Plate xxxi.

AUantophora rictoriana, sp.nov.

Fij,'. 1.—Skeleton (photographed by transmitted light) as it appears in a

thiek vei-tieal slifc of an entire massive specimen; (nat. size).

Fig/2.
—Skeleton of a moderately thick vertical slice (jf the type-specimen:

(nat. size).

Fig. 3.—Skeleton (photographed l\y transmitted light) of portion of a

digitate specimen, extending from the base upwards into two digiti-

form processes; (
x 1-^).

Fig. 4.—Digitate specimen; (nat. size).

Plate xxxii.

Allantophorn ricforiaiia, sp.nov.

Fig. 1.—Petition of a longitudinal mesial section of tlie skeleton of a digiti-

form process, showing the axial region, the radiating main filjres,

and the connecting fibres; (
x 9).

Fig. 2.—Portion of a transverse section of the skeleton of a digitation,

showing the paucity of the connecting fibres in the transverse plane;

(x9)

'

Figs. 3, 4, 5.—Portions of the skeleton (of the two massive specimens),

showing the pattern of the reticulatiiai formed by the connecting

fibres.

Plate xxxiii., figs. l-o.

Figs. 1, 2.—Sii/DKLcine/la aii.stra/laiia Dendj'; (
x ^\).

Fig.3.
—S. amtmliana Dendy, (?var. ); ( x^%).

Fig. 4.—»S\ rimindlis, s]i.nov. ; (
x ^"v).

Fig.,').
—Si<ima.vin flah(fll(ila Carter; (

x /„). [The (tscula-like pits on tlie

surface are due to an epizoic Zooantharian.]

Plate xxxiv.

l^'ig. 1.—Siijina.viiiclln uiislrdliatia l^endy; h^ngitudinal mesial section of

the skeleton of portion of a branch; (
x 18).

Fig. 2.—S. dendroide'i Whitelegge ; longitudinal mesial section of the

skeleton of portion of a branch; (
x 13).

Plate XXXV.

SM/ma..vine//(( rim iiia/is, sp. nov.

Fig. 1.—Longitudinal mesial section of the skeleton of tlic terminal portion

of a branch; (
x 14).

Fig.2.
—Longitudinal mesial section of a branch; (

x 14).

Plate XXX vi.

Fior. 1.—Sii/via-vinel/a rii)i!iialij^, sp.nov.: longitudinal median section of the

skeleton of the stalk; (
x 14).
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Fif,'.2.
—Siifma.iia Jfaht//afa Carter: (portion of a) longitudinal section of

the skeleton peipendicnlar to the plane of the sponge-lamina; (
x 3).

Fig.3.
—

Sii/maA'ia Jlahdlatri Carter; portion of the section sliown in the

preceding figiue, more highlj- magnified; (
^ 18).

Plate xxxvii.

Dra;/ma.Lua rariahi./is Whitelegge.

Fig. 1.—Skeleton as shown in a thin section parallel to and in the midplane
of the sponge-lamina at its upper margin; from a typical specimen;
( X ].}).

Fig. 2.—Skeleton as shown in a tliin longituninal section perpcntlicular to

the sponge-lamina at its upper margin; from a typical specimen;

(
X 1.5).

Fig.3.
—Skeleton (of an entire piece of the sponge-lamina) showing the

arrangement of the dense multi -fibrous axes or "tunes' and their

ultimate resolution into single filjres; (
x 1^).

Plate xxxviii., tigs. 1-4.

Figs. 1
, 2, 3, 4.—A//an>op/iora rirforkina, sp.nov. ; photograph of portions
of the surface of different specimens, showing the mode of disposi-

tion of the dermal poves.
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