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" Le groupe ne se definira plus par la possession de certains cliaracteres,

mais par sa tendance a les accentuer."

—

Bergson.
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INTRODUCTION.

The first Calcareous sponges, '^ Spongia ciliata" and ^^ /Spongia

compressa," were described in 1780 by Fabricius, but it was
not until much later that the essential diffei'ences between tlie

Calcareous and Non-calcareous Sponges were recognised. Fleming,

in 1828, however, proposed the genus Grmitia for the former
group, including in it all the forms whose skeleton consisted of

calcium carbonate. (Risso's earlier genus, Sycon, and Gray's

Scyj-)ha were diagnosed difterently.)
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The next important advance in the history of the group was
the erection of the genus Leucosolenia by Bowerhank in 1866,
for certain sponges which we now inchide in the Homoctielidfe, in

addition to other genera no longer employed. From that time
forward numerous investigators studied the group, and manj-
new species and several new genera were described, but no really

serious attempt to deal with the question of the classification of

these sponges was made until the time of Haeckel, who in 1870
published his ' Prodromus,' and in 1872 his famous Monograph
of the group, with extremely detailed, though somewhat un-
successful descriptions of all the then known species, including

many which he described for the first time. Haeckel's so-called
" natural " system, with its three families of Ascones, Leucones,
and Sycones, based upon the type of canal system, and its twenty-
one genera based upon the types of spicules present, is so Avell

known, and has been so often criticised, that it needs no further

description by us, especially as it proved extremely artificial, and
expressed only to a very limited extent the true phylogeny of

the group.

The scheme proposed by Polejaeff in 1883 was considerably

more successful, and his primary division of the gi'onp into

HoMOCCELA and Heterocoela has been ixiade the basis of almost

every classification since proposed. We are now beginning to

realise, however, that this division also is of a very arbitrary

chai'acter.

The next scheme of classification we need notice is that of

Vosmaer, in Bronn's ' Klassen und Ordnungen des Thierreichs
'

[1887], which is almost identical with that of Polejaefl', with
the addition of the Pharetronida? as a fourth family of the
Heterocoela.

In 1891 von Lendenfeld proposed a modification of Haeckel's

system, ei'ecting a fourth family, the Sylleibidje, intermediate in

canal-system between the Leucones and Sycones, and reducing
the number of genera in each family to two, according to the

presence or absence of oxea. This was undoubtedly a con-

siderable improvement upon Haeckel's system, but again it failed

to interpret the interrelationships of the members of the groiip

correctly, and it has since been almost entirely abandoned, though
certain spongologists, notably Breitfnss, retained it with but
little modification for a considerable time.

During the years 1891-1893 there was published by Dendy
[1891 A, 1892 B, 1893 A] a scheme of classification based on
almost wholly different lines. Retaining PolejaefF's Orders
Homoccela and Heteroccela, and, like that author, including in

a. single genus, Leucosolenia, all the species of Homoccela, he
divided the Heteroccela into five families, whose difterentiating

characters were based far more on the structure and arrangement
of the skeleton than on the canal system ; and although this

system has not been accepted by all writers, yet we ourselves feel

that it embodies a moi'e natural arrangement of the group than
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any of its predecessors, and we have made it tlie basijs of the classi-

fication here proposed.

In 1896 Minchin published a paper entitled " Suggestions for

a Natural Classification of the Asconida?," which may fairly be

said to mark a new departure in the taxonomic study of the

Calcarea, in that it introduces for the fii'st time the idea of the

position of the nucleus in the collared cell as a character of

taxonomic importance, a character which has since pr-oved, in

our opinion, to be of great value. We have not been able, how-
ever, to follow Minchin completely in those modifications of

Dendy's classification of the group which he proposed, partly in

the paper referi-ed to, and partly in his well-known article in

Lankester's ' Text-book of Zoology ' [1900].

In 1898 Bidder, in a paper on "The Skeleton and Classification

of Calcareous Sponges," proposed to carry out Minchin's ideas

with regard to the nucleus of the collared cell to their logical

conclusion, and to divide the Calcarea into two great groups

accordingly

—

Calcaronea and Calcinea. Although not actually

adopting this division, which we consider to be somewhat pre-

mature in the present state of our knowledge, we have ourselves

followed much the same line of cleavage. Although he accepts to

a large extent, with regui'd to his families, the system proposed

by Dendy [1892 BJ, Bidder makes certain rearrangements whicli

do not appear to be altogether satisfactory. He does good

service, however, in indicating for the first time the relation-

ship of Carter's Clathrina tripodifera, for which he proposes

the genus Dendya, to HaeckeUs Leiccaltis clalhria {^^Hetero-

pegma nodus-gordii Polejaeff"). In the same paper he discusses

the position of the crystalline optic axis of the radiate spicule

systems, and endeavours to assign taxonomic value to this

character also, but whatever may be the theoretical value of his

conclusions, which have since been accepted by Minchin [1909],

we cannot consider that such a character is of any practical use

to the systematist.

In 1908 Jenkin erected two new families, the Cbijjhoridae and
StaurorrhaphidjB, supposed to be difterentiated by the presence of

what he considered to be a new type of spicule, the " chiactine,"

from all previously recognised families. The peculia,rity of these

spicules was believed to consist in the orientation of the various

i-ays both in relation to one another and to the other parts of the

skeleton, and a special method of development was suggested for

them. Finally, in 1909, one of us (Row) still further elaborated

tlie " Chiact Theory," as it was called, and pi'oposed yet another

family, the Grantillidfe, in which more primitive, but similar,

" prochiacts " were supposed to be present, and which was mfide

by him the starting-point from which the Heteropiid^e were
supposed to have been derived. As we shall show later, however,

we do not now think that the spicules in question are more than

very slight modifications of ordinary types, and we have abandoned
all three families.
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It is now more than forty years since any attempt was made
at a complete revision of the Oalcarea, and in the interval

the number of known species has increased from 111, described

in Haeckel's ' Kalkschwamme,' to 436 recognised by us at

the present time. Having recently been engaged in examining
collections of Calcarea of considerable importance and extent,

we have had impressed upon us the necessity for a complete

systematic catalogue of all the known species, the descriptions

of which are scattered through an immense number of separate

memoirs. In order to supply this want we have had to go
througli practically the whole of the literature of the group,

and there is not a paper, to the best of our belief, which contains

a reference to a new species which we have iiot seen. It is with

considerable satisfaction that we find, as a i^esult of this work,

that the scheme of classification proposed by one of us twenty
years ago [Dendy, 1892 B] is still applicable in its essential

respects, and requires comparatively little revision in order to

bring it up to date.

In the present memoir we propose to give diagnoses of all the

families and genera employed, and to enumerate all the known
species under the genera to which we assign them. We have

decided to confine ovirselves to the consideration of living forms,

since our knowledge of fossil sponges is at present so unsatis-

factory, and the number of described species so great.

We have had access, during the course of our work, to a large

amount of material, comprising a large proportion of the known
species. This has consisted chiefly of the collections in the

Natural History Department of the British Museum, a large

collection brought by one of us from Australia (see Dendy
[1891 A and 1892 B]) ; the collections made by Mr. Cyril Cross-

land in the Red Sea (see Row [1909]), Zanzibar (see Jenkin

[1908 A]), and Cape Yerde (see Thacker [1908]); a collection

made by the ' Sealark ' Expedition in the Indian Ocean (see

Dendy [1913]) ; and the magnificent collection made by the

Hamburg South-Western Australian Expedition in 1905 (see

Row [1913 MS.]). In addition, one of us (Row) visited Berlin

and Jena in 1912, and obtained valuable information from the

study of type specimens at those places.

With regard to the difficult question of synonymy, and the

limits which should be assigned to each species, we have, never-

theless, been obliged to rely in most cases upon the published

descriptions and determinations of the authors responsible, and
we have unfortunately found that these descriptions are fre-

quently very inadequate ; while even where they are more com-
plete, the fact that they have been prepared from the point of

view of a different scheme of classification has sometimes made
them difficult to use. We have, however, assumed that all

descriptions are correct, except in cases where they have been

shown by subsequent authors, from an investigation of type

Peoc. Zool. Soc—1913, No. XLVII. 47
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specimens, to be erroneous. Further, we have felt that we could

not, merely on the basis of these published descriptions, vinder-

take the responsibility of determining whether or not a species

described as new by its author should more properly have been
allocated to a previously known species. Thus we have proceeded

on the principle that all species described as new must be con-

sidered to be distinct, unless they have been proved to belong to

a previously known species by the subsequent reinvestigation of

type specimens or otherwise. We have only given such synonyms
and references as seem absolutely necessary, but where one species

has been merged in another by any authority, and this result

accepted by us, we give the synonym and the appropriate

authority under the species in which it is now placed.

It is thus highly probable that, of the 436 species which Ave

enumerate, a considerable proportion will ultimately prove to be

identical with one another. This question, however, can only be

decided by a very thorough study of the specific chai"acters and
range of variation in each case, probably necessitating in many
cases a reinvestigation and comparison of the original types.

Professor Minchin, in his paper on " The Characters and
Synonymy of the British Species of Sponges of the genus Leuco-

solenia" [1905], has set a good example of the manner in which
this critical revision of the group ought to be carried out.

We have, as a general rule, taken no notice of varieties as

distinct from species, but certain of Haeckel's so-called " Specific

Varieties," to which he has already given distinctive names,
appear to us, after careful consideration of his descriptions, to

deserve to rank as separate species.

In the preparation of this paper we have throughout borne in

mind the requirements of the systematist, and it is hoped that

its publication will greatly assist the determination and arrange-

ment of species in the future. We have had to set aside a great

number of published generic names as synonyms, but it is hoped
that the appended list will enable the student to trace them in

the present system.

We have indicated in the list of species under each genus that

species which we recognise as the type, our method of procedure
being to take, in the case of old genera, that species, of those

which we assign to the genus, to which the name of the genus
was first applied, while in the case of new genera we have
chosen as our type the species which seems to exemplify best

the special characters on which we have founded the genus.

As the publication committee of the Zoological Society has

decided against the use of brackets around the names of authors

of species in all cases, it must be understood that the authors

cited are responsible for the specific but not necessarily for the
generic names employed by us.
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PRINCIPLES OP CLASSIFICATION.

It appears to us that the chief point to be borne in mind in

attempting to arrive at any natural system of classification is the

importance of utilising as many characters as possible. A classifi-

cation based upon a small number of characters mvist necessarily

be arbitrary and artificial, and characters which are of great

importance in some cases may be of comparatively little use in

others. There can be no doubt that there are certain significant

characters which do indicate genetic relationships, but these

characters are by no means the same in all cases, and they have
to be carefully sought for and distinguished amidst a host of less

important features. Sometimes it is the canal system that affords

the best clue, sometimes the ari\'ingement of the skeleton, some-

times the form of the spicules, and sometimes even the position of

the nucleus of the collared cells. There mvist also be remembered
the undoubted fact that the j^henomenon of convergence has

played a large jaart in the evolution of the Calcarea, and has led

in many cases to totally deceptive resemblances, as, for example,

between the genera L&ucetta and Leucandra.

It seems likely, however, that the collared cell, or choanocyte,

which itself is by far the most characteristic histological con-

stituent of the sponge organisation, may ultimately prove, as

suggested by Bidder [1898], to afford a means of dividing the

whole of the Calcarea into two main branches, one having the

nuclei of these cells placed basally, and the other having them
apical. Indeed, the acceptance of this principle, if only in a
tentative manner, constitutes the chief difference between our
present views on the subject and those which we previously held

;

but in the present state of our knowledge it is a, principle which
must not be pushed too far, and we have only been able to make
vise of it as subsidiary to more easily determined characters. The
acceptance of this principle, however, necessitates the wide sepa-

ration of the Lelapiidje from the other Pharetronid sponges with
which they have hitherto been associated.

We shall discuss this question in some detail later on, but it

may serve a useful purpose if we give at once a list of all the
species of Calcarea in which we have been able to determine the
position of the nucleus, and the results of our determination.

This list includes no less than 75 species, as follows :

—

Nuclei apical. Nuclei basal.

Family HoMOCCELiDiE.

Leucosolenia hella Row. Leucosolenia falcata Haeckel.

Leucosolenia compUcata Montagu, Leucosolenia stolonifer Dendy.

fide Minchin. Leucosolenia ventricosa Carter.

Leucosolenia lucasi Dendy. Leucosolenia gardineri Dendy.
47*
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Nuclei apical. Nuclei basal.

Family HoMoccELiDiE (continued).

Leucosolejiia variabilis Haeckel, Leucosolenia coriacea Montagu,
fide Mincliin. fide Minchin.

Leucosolenia depressa Dendy.
Leucosolenia cavata Oai-ter.

Leucosolenia pellicttlata Dendy.
Leucosolenia jivoxi'ma Dendy.
LeucosoleniapulcherrimaVfenAj.

Leucosolenia vitrea Row.
Dendya tripodifera Carter.

A scute uteoides Dendy.

Family LEUCASciDiE.

Leucascus si7nplex Dendy.
Leucascus insignis Row.
Leucascus clavatus Dendy.
Leucetta chagosensis Dendy.
Leucetta expansa Row.
Leucetta microraphis Haeckel.

Leucetta prolifera Carter.

Leucetta pyriformis Dendy.
Pericharax heteroraphis Pole-

jaeff.

Pericharax peziza Dendy.

Family Leucaltid^.

Leucaltis clathria Haeckel.

Leucettusa dictyogaster Row.

Family Minchinellid^.

Minchinella lamellosa Kirk-

patrick.

Family Muerayonid^.

Murrayona phanolepis Kirk-
patrick.

Family Sycettid^.

Sycon boomerang Dendy.
Sycon carteri Dendy.
Sycon gelatinosum de Blainville.

Sycon giganteitm Dendy.
Sycon lendenfeldi Row.
Sycon ramsayi von Lendenfeld.
Sycon rajyhanus 0. Schmidt.
Sycon setosum 0. Schmidt.
Sycon veruni Row.
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Nuclei apical. Nuclei basal.

Family Heteropiid^.

Grantessa erinaceus Carter.

Grantessa hastifera Row.
Grantessa hispida Carter.

Grantessa poculum PoUjaeff.

Grantessa polyperistomia Cai'ter.

Grantessa sacca von Lendenfeld.

Grantessa intusarticulata Carter.

Heteropia glomerosa Bowerbank.
Heteropia simplex Row.
Vosmaeropsis dendyi Row.
Vostnaeropsis depressa Dendy.
Vosmaeropsis miacera Dendy.
Vosmaeropsis primitiva Row.
Vosmaeropsis wilsoni Dendy.

Family Grantiid^.

Grantia compressa Fabricius.

Gratitia genuina Row.
Grantia vosmaeri Dendy.
Grantia indica Dendy.
Teichoiiopsis lahyrinthica Carter,

Grantioj)sis infrequens Cai-ter.

Ute syconoides Dendy.
Ute spiculosa Dendy.
Synute pulchella Dendy.
Leucandra hispida Carter,

Leucandra australiensis Carter.

Leucandra echinata SchufFner.

Leucandra meandrina von Lendenfeld,

Leucandra minima Row.
Leucandra phillipensis Dendy.
Leucandra thulakomorpha Row.
Aphroceras cataphracta Haeckel.

Family AMPHORisciDiE.

Amphoriscus ohlatus Row.
Leucilla australiensis Carter.

Leucilla princeps Row.

Family Lelapiid^.

Lelapia australis Gray.

With the exception of this important feature, which in the

main harmonises very well with our previous conclusions, the

principles that we have followed in arriving at the classification

set forth in the present paper are almost exactly those which
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were expovmded by one of us some twenty years ago [Dendy
1891 A, 1893 A], as the following review of our present position

will show.

The canal system, including the form of the flagellate chambers,

is, we are convinced, of comparatively little taxonomic value in the

higher Calcarea. In the lower forms it necessarily determines the

arrangement of the skeleton, which must lie in the walls of the

ascon tubes, however these may be arranged, and in the Sycet-

tidpe the arrangement of the radial tubes has undoubtedly been

the determining factor in the development of the articulate tubar

skeleton. With the appearance of a definite dermal cortex, how-
ever, the arrangement of the skeleton begins to vary more or less

independently of the canal system, so that with an identical

canal system we find such different types of skeleton as that

of the Grantiidse, the Heteropiidse and the Amphoriscidse. In

each of these families, while the type of skeleton remains fairty

constant, the canal system ranges from syconoid to leuconoid, or

at least sylleibid. The syconoid type is again met with on a

totally difi'erent line of descent in the homocoel genus Dendya,

and also in Leucaltis, and again gives rise to a leuconoid type

both in the Leucascidaj and the Leucaltidse.

Our view that it is the canal system rather than the skeleton

that has repeatedly undergone convergent evolution is strongty

supported by the distribution of the different types of spicules

and of the two types of collared cells. The form of the spicule,

however, must be used with great caution as a guide to genetic

relationships, for it is largely a question of adaptation. The tri-

radiate is undoubtedly the fundamental spicule form in the group,

but one might almost say that it tends to become quadiiradiate

on the slightest provocation. Thus we almost invariably find

quadriradiates in the gastral cortex, whose inwardly directed

apical rays are undoubtedly of great value as a protection against

enemies, such as small crustaceans, approaching through the

osculum. Then, again, the ordinary triradiates of the dermal

cortex not infrequently develop a more or less conspicuous,

centripetally directed, apical ray; and this latter tendency appears

to have led, in the case of the Amphoriscidse, to a constant

skeletal character which foi-ms the most chai-acteiistic feature of

the group. Similarly with regard to the distinction between

equiangulai- and sagittal trii-adiates, we find that the latter can

always be developed, when the situation in the sponge demands
this form, by the bending back of the oral rays during growth.

This nearly always takes place, for example, in the oscular collar,

where there is no room for the oral rays to extend forward at the

usual angle.

Whether or not there is a fundamental difference between an

equiangular triradiate, however its rays may be bent, and an

alate one in which the primitive oral angle is really different

from the paired angles, and in which there is a correspond-

ing difference in the position of the crystalline optic axis, as
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maintained by Bidder and Minchin, is another and much more
difficult question to decide. The presence of regular equiangular
triradiates seems most certainly to be very characteristic of the
Leucascid-Leucaltid line of descent, and we have made use of it

as one of the distinguishing features of the members of those
groups. It is, however, extremely difficult in practice to distin-

guish between a sagittal spicule which owes its sagittal character

merely to the backward bending of the oral rays, and one which
is sagittal owing to a real inequality between the primitive

angles.

There can be no question that a superficially sagittal condition

may be attained in different ways, and one of the most interesting-

results at which we have arrived in the preparation of the present

paper is that the so-called subdermal sagittal (pseudosagittal)

spicules of the Heteropiidte have a quite different oiigin from
the ordinary sagittal form, the basal ray not being homologous
in the two cases.

With regard to Jenkin's [1908 B] supposed families Chiphoridse

and Staurorrhaphidse, we have come to the conclusion that these

are based upon purely imaginary distinctions. It Avill be re-

membered that Jenkin maintained that in these families a special

type of spicule, the " chiactine," constitutes the first (or only)

joint of the tubar skeleton. It seems highly improbable, from
purely a priori reasons, that this joint should be diffei-ently con-

stituted in different syconoid sponges. As a matter of fact, no
one, so far as we are aware, has demonstrated how it arises in

ordinary cases, such as Sycon or Grantia, but everybody has been
content to speak of it as being composed of subgastral sagittal

trii-adiates. It is, moreover, well known that these triradiates

may develop an apical ray, as they do in many species (e. g.

Sycon ensiferum, /Sycon verum and Grantia indica), and thus
become quadriradiates. Jenkin thought that he had demon-
strated that in certain cases the subgastral quadriradiates aiise

by rotation and re-orientation of the basal rays of gastral quadri-

radiates, owing to the pressure of the developing chambers, and
regarded this mode of origin as distinguishing his so-called

chiactines from other subgastral tri- and quadriradiates. As,
however, he made no attempt to show how the subgastral tri-

radiates and quadriradiates arise in other cases, this distinction

cannot be regarded as having any value ; and we ourselves are of

opinion, from our own observations, that the spicules which con-

stitute the first joint of the tubar skeleton pi-obably arise in the

same wa}'^ in all cases, although we are not disposed to accept

without further evidence the exact mode of origin described by
Jenkin.

It is certain that, in some cases at any rate, the spicules at the

growing margin of the osculum have not yet assumed their defi-

nitive orientation, but exhibit a confused arrangement. Some of

them gradually become oriented as dermal cortical spicules, with
their three rays lying parallel to the surface, others as subgastral
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spicules, with their basal rays centrifugally directed and their oral

rays lying in the deeper part of the gastral cortex. The spicules

of the other joints of the tubar skeleton, on the other hand,
appear to arise in the walls of the chambers themselves, and this

difference in mode of origin probably accounts for the difference

which undoubtedly exists between them and the subgastral

spicules.

We consider that the abolition of the families Chiphoridae and
Staurorrhaphidse will effect a much needed simplification in the

classification of the group, and also that it is highly desirable to

do away with them from the point of view of practical con-

venience, for to draw a real distinction in practice between a

so-called chiactine and an ordinary subgastral sagittal qviadri-

radiate is quite impossible. The bending of the apical ray,

whereby it is brought to lie neax'ly or quite in the same straight

line as the basal ray, is merely a question of degree, as may be

seen from the examination of the apical rays of ordinary gastral

quadriradiates in various species.

The family Grantillidpe, proposed by one of us [Row, 1909]
has, of course, also been a.bandoned by us. The rejection of

Jenkin's chiact theory and the fact that we attach little import-

ance to the mere presence of subdermal quadriiadiates, have
removed both the characters on which the family was founded,

and it has consequently been merged in the Heteropiida?.

The presence, however, of subgastral sagittal spicules (tri-

radiates or quadriradiates) appears to be very characteristic of

the Sycettid as contrasted with the Leucascid-Leucaltid line of

descent.

The distribution of oxea in the Calcareous sponges pi'esents an
extremely difiicult problem, as species possessing them occur side

by side with species that lack them in almost all the large genei^a

throughout the gi'oup. As a result we have found it impossible

to assign to this character any such important place in our scheme
of classification as previous authors have suggested, though as a

matter of practical convenience we have used it as a basis for

arranging the species of a genus in sections. Certainly the ability

of some sponges to produce oxea may be looked upon as differ-

entiating them, at any rate to some extent, from others which
either have lost this power, altliough descended from oxea-bearing

ancestors, or else have never possessed it.

Further, we have found that two types of oxeote spicules

can be distinguished—the comparatively large, usually radially

arranged form, and a much smaller for which we employ the term
'microxea.' In typical cases the latter are less than 0"1 mm. in

length, and they are usually of a- very definite hastate shape,

with an enlargement at a short distance from the distal extremity.

They thus form very characteristic and well-defined skeletal

elements, and it is remarkable to find them recurring in so many
perfectly distinct genera, belonging to most of the families within
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the group. It would obviously be impossible, in any natural

systematic arrangement, to associate together all the species

which possess microxea, for these species differ amongst them-
selves in nearly every other respect. It is noteworthy that in

some cases these spicules occur in very small numbers, so that

they might easily be overlooked, while in others they are ex-

tremely numerous ; and it seems by no means impossible that

some individuals of a species may possess them while others do
not. Nevertheless, as a matter of convenience, we have decided

to make use of the presence or absence of these spicules for the
purpose of distinguishing sections of genera.

In this connection, however, it must be observed that we do not
include, in our conception of the term microxea, those long, hair-

like spicules frequently found surrounding the osculum, or some-
times echinating the surface. These we believe to be merely
slightly modified or imperfectly developed large oxea, and we
include them under that head, under the term ' trichoxea.'

One is tempted to explain the sporadic distribution of oxea by
speculations which, in the pi-esent state of our knowledge, are

perhaps unjustifiable ; but we may perhaps venture to suggest
that the presence of oxea constituted a characteristic feature of

some remote ancestor, and that the faculty of producing them has
never been entirely lost, but requires special genetic conditions

of which we know nothing before it can become active in any
particular species. It is quite possible that our sections are

somewhat artificial, but a grouping of the species by easily

recognisable characters, especially in the larger genera, can hardly
fail to be of use to the systematist.

Further discussion of the principles of classification may con-

veniently be left until we come to deal with the various sub-
divisions of the group.

SYSTEMATIC ARRANGEMENT OF THE CALCAREA.

Class and Order CALCAREA.

Diagnosis. Sponges in which the spicules are composed of car-

bonate of lime (calcite), and consist of either triradiate or

quadriradiate systems, or are oxea (monaxons).

For many years past it has been the almost universal practice

amongst spongologists to divide the class Oalcarea into two
sharply contrasted oi-ders, viz. Homoc(ela, in which the whole
of the gastral cavity is lined by collared cells, and Heteroccela,
in which the collared cells are confined to special flagellate

chambers, a practice which was first initiated by Polejaeff in
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1883. It appears to us that the time has come, owing to our

greatly increased knowledge of the group, to abandon this primary
division, and we now propose to consider the class as consisting

of a single order only.

One reason for taking this step lies in the discovery of various

intermediate forms. Such are the species of Deoidya, which in

the radial arrangement of the ascou tubes approach closely to the

Leucascid type of Heteroccela, and the species of Leucascus itself,

which are but slightly modified from homocoel ancestors and
form the starting-point of a distinct evolutionary series within

the group Heteroccela ; while von Lendenfeld's Homoderma
sycandra is obviously merely a Sycon in which the collared cells

persist in the central gastral cavity throughout the life of the

sponge.

Another even more important reason lies in the fact that, as

noted above, the group Heteroccela is at least diphyletic in

origin, the genus Dendya and the family Sycettidte forming two
distinct starting points from which the evolution of the higher

Leviconoid forms has proceeded.

We therefore propose to divide the class Calcarea straightway

into families, of which the first will be the Homoccelidse, practi-

cally co-extensive with the Homoccela of Polejaeff. His group
Heteroccela, on the other hand, is here definitely abandoned,

being represented by the families Leucascidse, Leucaltidse, Min-
chinellidse, Murrayonidfe, Sycettidae, Heteropiidte, Grantiidse,

Amphoriscidse and Lelapiidse.

Family 1 . HOMOCCELID^ nov.

Diagnosis. The whole of the gastral cavity and its various out-

growths lined by collared cells throughout the life of the

sponge. Sponge colony rarely radiate, and, if so, the central

individual retains the primitive ascon structure, with a

lining of collared cells and without a special gastral cortex.

No true dermal membrane or true dermal cortex is ever

developed.

In 1872 Haeckel proposed seven genera of " Ascon" Calcarea,

based upon the permutations and combinations of triradiate,

quadriradiate, and oxeote spicules. This constituted his so-called

" natural " system, but he also had an " artificial" system based

upon the type of colony formation. Both systems have shown

themselves far from satisfactory in practice and have long since

been abandoned.

In 1883 Pol6jaefl", recognising the extreme difficulty of sub-

dividing the group, placed the whole of the species in the genus

Leucosolenia of Bowerbank, which takes priority over all Haeckel's

genera and is the only genus recognised by Polejaeff" in his order

Homoccela.
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In 1891 von Lendenfeld proposed^^Baodification of Haeckel's
"natural" system, retaining only two genera, Ascetta and
Ascandra, the former genus lacking oxea, the latter possessing

them.
In the same year Dendy, in his " Monograph of the Victorian

Oalcarea Homoccela," while accepting Polejaeff's conclusion that

only a single genus could be recognised, proposed to divide that

genus into sections and subsections, according to the type of

colony formation and canal system. Three sections were re-

cognised, Simplicia, Reticulata and Radiata, and the Retictdata

were further subdivided into Indivisa and Suhdivisa, according to

the absence or presence of an endogastric network. Of these

sections the Radiata now constitute the genus Dendya of Bidder,

while the other two are of little value to the systematist.

In 1896 Minchin proposed to distinguish three genera of

Homoccela, Glathrina, Leucosolenia and Ascandra, and in 1900,

in Lankester's 'Text-Book of Zoology,' he recognised two distinct

families, Clatlmnida? and Leucosoleniidee, and gave (p. 110) the

following classification and diagnosis :

—

"Grade A. HOMOCCELA, Pol., s. Ascones, H.

" Gastral layer continuous.

"Family 1. Clathrinid^e, Minchin. Porm reticulate. Tri-

radiate systems always present, equiangular ; monaxons present

or absent. Collar-cells with nucleus at base. Larva a parenchy-
mula. Genera

—

Clath7-ina,Grcij (=^ Ascetta, H., pars, Ascaltis, H.,

pars, etc., and Leucascus, D.) ; Figs. 2, 6, 7, 8 ; Ascandra, H.,

emend. { = Homandra, Ldf., for Ascandra falcata, H.) ; Dendya,
Bidder, for Clathrina trijjodifera, Crtr. Family 2. Leuco-
soLENiiDiE, Minchin. Form erect ; monaxons always present

;

trii'adiates, if present, alate ; collar-cells with nucleus apical

;

larva an amphiblastula. Genera

—

Ascyssa, H. ; Leucosolenia,

Bwk. ( = Ascandra, H., pars, etc.) ; Figs. 3, 4, 5."

In 1909, Zool. Anzeiger, xxxv. p. 280, in response to criticisms

by Hammer [1908] and Dendy as to the position of the nucleus
in the collared cells, he emended his diagnoses as follows :

—

" Class Calcarba. Sponges with the skeleton composed of

calcite, in the form of spicules either monaxon, triradiate or

quadriradiate in form.
" Grade 1. Homoccela. Calcarea with the gastral layer of collar-

cells continuous, not forming separate flagellated chambers.
" Family 1. Clathrinidje. Oscular tubes generally short,

arising as shallow vents from the network of tubes, form of the

body typically reticulate, Triradiate spicules always present,

equiangular, and with the crystalline optic axis vertical to the

facial plane of the rays ; monaxon spicules present or absent.

Collar-cells with the flagellum arising cjuite independently of the
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nucleus, which is spherical in form, and situated at the base of

the cell. Larva a parenchymula.
" Family 2. Leucosolbniid^. Oscular tubes long, arising as

distinct individuals from the stolon-like system of basal tubes
;

form of the body erect. Monaxon spicules always present ; tri-

radiates, if present, typically bilateral in form, with two paired,

and one unpaired angles, and with the crystalline optic axis never
vertical, but always inclined, to the facial plane of the rays.

Collar-cells with the flagellum arising directly from the pear-

shaped nucleus, which is situated at, or near, the apex of the cell.

Larva an amphiblastula."

Without entering into a long discvission as to the theoretical

value of these diagnoses, we may point out that in some respects

they are in actual practice very difficult of application. Only
very few of the numerous described species of homocoel sponges
have been examined with reference to the mode of origin of the

flagellum in the collared cells, the nature of the larva, or the

direction of the cr3rstalline optic axis in relation to the facial

plane of the spicule. If it were necessary to investigate these

very obscure characters in every case, the classification of the

group would indeed make slow progress.

The more obvious characters which Professor Minchin first

made use of for the subdivision of the group, viz., the equiangular

or alate character of the triradiates and the position of the nucleus

of the collared cell, together with the erect or reticulate form of

the colony, lose their value when we extend our investigations

beyond the familiar British species. The Australian species,

Leucosolenia lucasi, L. stolonifer and Ascute uteoides all have
the characteristic non-reticulate, " Leucosolenia " form, and all

possess oxea (monaxons) ; L. stolonifer and A . uteoides, however,
have collared cells with basally placed nuclei, while in L. lucasi

the nuclei are apical, though unfoi'tunately the position of the

basal granule is—as is always the case in specimens preserved

without very special precaiitions—indeterminable. In L. stolonifer

and L. lucasi, again, some at any rate of the triradiates are

apparently equiangular and indistinguishable from clathrinid

spicules. The test concerning the direction of the optic axis is

far too difficult to apply accurately to be of any general value.

As to the larvse, again, not only are these rarely met with in

the HomoeoelidsD, but Professor Minchin himself has shown that

there is a transition from the one type of larva (parenchymula)

to the other type (amphiblastula). He says] (Lankester's ' Text-

Book of Zoology,' part ii. p. 75), " The type of parenchymula
larva exemplified by Clathrina reticulum (Fig. 59, 1), afibrds an
easy transition to the so-called amphiblastula found in Leuco-

soleniidce, and in the great majority of the Heteroccela."

The genus Clathrina of Gray [1867] was originally based on

the reticulate form of the sponge colony, and this is still almost

the onl^' chai-acter which could be made use of in practice as a
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distinction from Leucosolenia, but here again we know that no
sharp separation can be drawn between the two types of external

form, for one and the same colony may be reticulate in its lower,

and non-reticulate in its upper portion.

In short, we do not think that any spongologist who has

examined a large and representative collection of Homoccelidje

would be prepared to maintain Professor Minchin's subdivision

of the group into Olathiinidse and Leucosoleniidse. It appears to

us that the most that can be done at present is to pick out and
diagnose in a more or less satisfactory way certain more or less

isolated and well-characterised generic forms, and to leave the

vast bulk of the species in the genus Leucosolenia.

At the same time we are of opinion, as already pointed out in

the introduction, that Professor Minchin has indicated some
characters at any rate which will in the future prove to be of

very great value for taxonomic purposes, and we ourselves have
made extensive use of the position of the nucleus in the collared

cells, as roughly determined from the spirit material, in support

of our views as to the evolution of the heteroccel Calcarea. The
reason why this character appears to be of less value amongst the

Homocoelidfe will be discussed in the section dealing with the

phylogeny of the group.

There can be no doubt that the Homoccelidse have all been

derived from a common Olytithus-like ancestor, from which a

number of lines of descent have branched out in various directions.

Colony formation seems to have played the chief part in the

process of evolution and many different types of colony have thus

arisen.

At present we are only able to distinguish four genera in this

family, Leucosolenia, Ascute, Ascyssa and Dendya. Three of

these, Ascute, Ascyssa and Dendya, are easily and clearly definable,

possessing well-marked charactei'S, bvit the remaining genus,

Leucosolenia, is distinguished almost entirely by negative cha-

racters, and contains a veiy large number of species, presenting

a very great diversity amongst themselves, both in colony-form

and spiculation.

Genus 1. Leucosolenia Bowerbank [1864-1882].

Diagnosis. Diverticula of the gastral cavity, if any, never radially

arranged around a central tube. Skeleton composed of tri-

radiate or quadriradiate spicules, to which oxea may be

added. No uteoid dermal skeleton. Nucleus of collared

cells basal or apical.

For illustrations of this genus see Dendy [1891 A].

The external form in species of this genus ranges from simple

Olynthus-like individuals, which may be connected together by a
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basal stolon as in L, lucasi and L. stolonifer, to complex reticulate

colonies which have acquired by integration a new individuality

of a higher type, sometimes with pseudogaster, pseudosculum,
pseudoderm and pseudopores, as in L. ventricosa, and sometimes
with reversal of the canal system as in L. cavata. It may happen
that one and the same colony exhibits a reticulate structure in

one portion, and a non-reticulate in another, as in several forms
figured by Haeckel [1872]. For further information as to the

variations in the mode of colony formation the reader is referred

toDendy [1891 A].

Haeckel's Ascandra fcdcata, which we include in the genus
LeuGosolenia, has been made by both Minchin [1896] and von
Lendenfeld [1891] the type of a special genus (with the generic

names of Ascandra and Homandra i-espectively) on account of

the peculiar appearance of the gastral layer, which is thrown into

folds in such a way that in transverse section there appear to be
present a series of shallow radial tubes. These endodermal ridges

are always supported by the large apical rays of the gasti-al

quadriradiates, which have either pushed the layer of collared

cells out before them as they grow, or formed a foundation upon
which the collared cells have spread. It may be pointed out that

other Homocoelidje also show this type of structure, e.g. L. canar-
iensis and L. gegenbauri. We ourselves do not consider that this

character is of sufficient importance, per se, to take generic rank
;

nor do we consider that there is any relationship between the
" pseudoradial " character thus given to the gastral layer, and a
true syconoid canal system, since, in the radial tubes of Sycon, for

example, both dermal and gastral layers are folded, while in

Leucosolenia falcata the gastral layer only is a fleeted. Further,
embryology shows that the radial tubes of Sycon are outgrowths
from the central gastral cavity, and not formed by ingrowths
into it. Had the syconoid type of canal system originated from
some such condition as that of Leucosolenia (Ascandra) falcata,

the sycon person would have been provided with a dermal cortex
ab initio, whereas the more primitive Sycettid^e have the ends
of the chambers freely projecting on the surface of the sponge.
The position of the nucleus of the collared cells in this genus

is not, so far as we are aware, correlated with any particular
type of spiculation or canal system, and we cannot, if only for

practical reasons, make use of this character by itself for sub-
dividing the genus. As a means of grouping the various species

of the genus into sections, however, we may, as in the higher
forms, adopt the criterion afibrded by the presence or absence of

oxea.

We recognise the following species as belonging to this

genus :

—

Section A. Oxea present.

1. L. AMCEBOiDES Hacckel.

Ascandra complicata, var. amcehoides Haeckel [1872].
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2. L. ANGULATA von Lendenfeld.

Ascandra angulata von Lendenfeld [1891],

3. L. ARACHNOiDES Haeckel.

Ascandra variabilis var. arachnoides Haeckel [1872].

4. L. ARMATA Haeckel.

OlyntJms pocillum Haeckel [1870],y?cZe Haeckel [1872].

Ascidmis armata Haeckel [1872],

The earlier name is a nomen nudum.

5. L. ATLANTICA TJiacker.

Leucosolenia atlantica Thacker [1908].

6. L. BELLA RoiV.

Leucosolenia hella Row [1913 MS.].

7. L. BOTRYOiDES {ElUs and Solander). Type species of the genus.

Spongia hotryoides Ellis and Solander [1786].

Leucosolenia hotryoides Minchin [1905].

8. L. BOTRYs Haeckel.

Ascandra hotrys Haeckel [1872].

9. L. CERVicoRNis Haeckel.

Ascandra. variabilis var. cervicornis Haeckel [1872].

10. L. CLARKii Verrill.

Ascortis clarkii Verrill [1873].

11. L. COMPLICATA Montagu.
Sjyongia complicata Montagu [1812].

Grantia botryoides Lieberkiihn [I85^],jide Haeckel [1872].

Olynthus hispidus Haeckel [1859], Jide Haeckel [1872].

Leucosolenia complicata Minchin [1905].

12. L. coxFERVicoLA Haeckel.

Ascandra variabilis var. confervicola Haeckel [1872].

13. L. CONTORTA Boioerhank.

Leucosolenia contorta Bowerbank [1864-1882].

Ascandra contorta Haeckel [1872],

14. L. CORALLORHIZA Haeckel.

Sycorhiza corallorhiza Haeckel [1870].

Auloplegma haeckeli 0. Schmidt MS., fide Haeckel [1872].

Ascortis corallorhiza Haeckel [1872].

15. L. coRDATA Haeckel.

Ascandra cordata Haeckel [1872].

16. L. DENSA Haeckel.

Tarrus densus Haeckel [1870].

Nardopsis gracilis Haeckel [1870], /cZe Haeckel [1872].

Ascandra densa Haeckel [1872].
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17. L. DiscovERYi Jenkin.

Leucosolenia discoveryi Jenkin [1908].

18. L. DUBiA Bendy.
Letmosolenia dubia Dencly [1891 A].

19. L. ECHINATA Kirk.

Leucosolenia echA^iata Kirk [1893].

20. L. ECHiNOiDES Haeckel.

Leucosolenia echinoides Haeckel [1870].

Olynthus cyathus Haeckel [1870], j/icZe Haeckel [1872].

Ascandra echinoides Haeckel [1872].

21. L.ELEANOR Urban.

Leucosolenia eleanor Urban [1905].

22. L. PABRicii 0. Schmidt.

Leucosolenia fabricii 0. Schmidt [1870].

23. L. FALCATA Haeckel.

Ascandra falcata Haeckel [1872].

24. L. FRAGiLis Haeckel.

Ascortis fragilis Haeckel [1872].

Leucosolenia botryoides James-Olark [1869], fide Haeckel

[1872].
^

Leucosolenia thamnoides Haeckel [18/'0], fjde Haeckel

[1872].

Haeckel's earlier name is a nomen nudum.

25. L. HERMESi Breitfuss.

Ascandra he%mesi Breitfuss [1896 B].

26. L. HispiDissiMA Haeckel.

Ascandra variabilis yh,y. hispidissima Haeckel [1872].

27. L. HORRiDA Haeckel.

JVardopsis horrida 0. Schmidt MS., fide Haeckel [1872].

Ascortis horrida Haeckel [1872].

28. L. INCERTA Urban.

Leucosolenia incerta Urban [1908].

29. L. IRREGULARIS Jenkin.

Leucosolenia irregidaris Jenkin [1908 A].

30. L. LACUNOSA Johnston.

Grantia lacimosa Bean WS.,Jide Johnston [1842].

Grantia lacunosa Johnston [1842].

Ascortis lacu7iosa Haeckel [1872].

31. L. LAXA IGrk.

Leucosolenia laxa Kirk [1895].
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32. L. LiEBERKDHNii 0. Schmidt.

Grantia hotryoides Lieberkiihn [1859], fide 0. Schmidt

[1862], and Haeckel [1872].

Grantia lieberkuhnii 0. Schmidt [1862].

Leucosolenia robusta Haeckel [1870], fide Haeckel [1872].

Ascandra lieberkuhnii Haeckel [1872].

33. L. LucAsi Bendy.
Leucosolenia lucasi Dendy [1891 A].

34. L. MiNCHiNi Jenhin.

Leucosolenia minchini Jenkin [1908 B].

35. L. NiTiDA Haechel.

Olynthium nitidum Haeckel [1870].

Olynthium splendidum Haeckel [1870], fide Haeckel

[1872].

Ascandra nitida Haeckel [1872].

36. L. PANis Haeckel.

Ascandra panis Haeckel [1872].

37. L. piNUS Haeckel.

Leucosolenia botryoides Lacaze-Duthiers ME.,fide Haeckel

[1872].

Ascandra pinus Haeckel [1872].

38. L. RETICULATA Hacckel.

Tarrus 7'eticulatus Haeckel [1870].

Ascandra reticulum, var. reticiolata Haeckel [1872].

39. L. RETICULUM 0. Schinidt.

Nardoa reticulum 0. Schmidt [1862].

Ascandra reticuhmi Haeckel [1872].

40. L. SERTULARIA Haeckel.

Ascandra sertidaria Haeckel [1872].

41. L. STOLONiFER Dendy.
Leucosolenia stolonifer Dendy [1891 A].

42. L. TENUiPiLOSA Dendy.
Leucosolenia tenuipilosa Dendy [1905].

Leucosolenia canariensis Thacker [1908], pars, fide

Row [1909].

43. L. TENUIS Schuffner.

Ascandra ieJ^ms Schuffner [1877].

44. L. VARIABILIS Haeckel.

Leucosolenia variabilis Haeckel [1870].

Ascandra variabilis Haeckel [1872].

Leicconia somesi Bowerbank [1864-1882], fide Minchin
[1896],

Leucosolenia variabilis Minchin [1905].

Prog. Zool. Soc—1913, No. XLVIII. 48
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45. L. VENTRicosA Carter.

Clathrina ventricosa Carter [1885-1886].

ZeuGOSolenia ventricosa Dendy [1891 A].

Section B. Withovit oxea.

46. L. AGASSizii Haeckel.

Ascaltis lamarckii var. agassizii Haeckel [1872].

47. L. BLANGA MicMucho-Maclay.
Guancha hlanca Miclilncho-Maclay [1868].

Olynthus {&c.) guancha Haeckel [1870], fide Haeckel

[1872].

Ascetta hlanca Haeckel [1872].

48. L. CANARiENSis Micklucho-Maclay.

Narcloa canariensis Michlucho-Maclay [1868].

Nardoa szt^^^/wtreo. Michlucho-Maclay [1868],^rZe Haeckel

[1872].

Nardoa rubra Michlucho-Maclaj^ [1868], fide Haeckel

[1872].

Ascaltis canariensis Haeckel [1872].

Leucosolenia nanseni Breitfuss [1896], fide Thacker

[1908].

Ascaltis compacta )Schuffner [1877], fide Thacker [1908].

Leucosolenia canariensis Thacker [1908].

49. L. CANCELLATA Verrill.

Leucosolenia cancellata Verrill [1873].

50. L. CAROLi Haeckel.

Ascaltis darivinii, var, caroli Haeckel [1872].

51. L. CAVATA Carter.

Clathrina cavata Carter [1885-1886].

Leucosolenia cavata Dendy [1891 A].

52. L. CEREBRUM Haechcl.

Ascaltis cerebrum Haeckel [1872].

53. L. CHALLENGERi PoUjaeff.

Leucosolenia challengeri Polejaeff [1883].

54. L. CHARYBD^A Haeckcl.

Ascaltis gegenbauri var. charyhdcea Haeckel [1872].

55. L. CLATHRATA Carter.

Leucetta clathrata Carter [1883].

Clathrina tripodifera var. gravida Carter [1885-1886],

fide Row [1913 MS,].

Grantia cUftoni Bowerbank MS., fide Row [1913 MS.].

Leucosolenia intermedia Kirk [1895],yicZe Row [1913 MS.].

Leucosolenia clathrata Row [1913 MS.].
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56. L. CLATHRUS 0. Schmidt.

Grantia clathrus 0. Schmidt [1862],

? Clathrina stdphurea J. E. Gray [1867J, fide Haeckel

[1872].

Tarrus labyrinthus Haeckel [1870], ^c?e Haeckel [1872].

Nardoa labyrinthus 0. Schmidt MS., ^ic^e Haeckel [1872].

Ascetta clathrus Haeckel [1872].

57. L. coNVALLARiA Haeckel.

Ascilla gracilis var. convallaria Haeckel [1872].

58. L. coRiACEA Montagu.
Spongia coriacea Montagu [1812].

Grantia multicavata Bean MS., j'^cZe Johnston [1842].

Clathrina sidphurea Carter [1871 K\,fide Haeckel [1872].

Ascetta coriacea Haeckel [1872].

59. L. DARWiNii Haeckel.

Leucosolenia darwinii Haeckel [1870].

Ascaltis darivinii Haeckel [1872].

60. L. DECiPiENS Haeckel.

Ascaltis cerebrum var. decipiens Haeckel [1872].

61. L. DEPRESSA Bendy.
Leucosolenia depressa Dendy [1891 A].

62. L. DiCTYoiDES Haeckel.

Lt%icosolenia dictyoides Haeckel [1870].

Ascetta primordialis var. dictyoides Haeckel [1872].

63. L. FALKLANDicA Breitfuss.

Leucosolenia falklandica 'Qve\ti\\?,& [\Q^d>^\

64. L. FLEXiLis Haeckel.'

Ascetta flexilis Haeckel [1872].

65. L. GARDiNERi Dendy. '

Leucosolenia gardineri Dendy [1913].

66. L. QEGBNBAURi Hacckel.

Leucosolenia gegenbauri Haeckel [1870].

? Nardoa spongiosa KoUiker [1864], ^cZe Haeckel [1872].

Ascaltis gegenbauri Haeckel [1872].

67. L. GOETHEi Haeckel.

Leucosolenia goethei Haeckel [1870].

Ascaltis goethei Haeckel [1872].

68. L. GRACILIS Haeckel.

Ascilla gracilis Haeckel [1872].

69. L. GRANTii Haeckel.

Leucosolenia grantii Haeckel [1870].

Ascaltis solanderii (^=: Ascaltis botryoides var. solanderii)

Haeckel [1872], fide Haeckel [1872J.
48*
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70. L. HiMANTiA Johnston.

Grantia hotryoides var. himantia Johnston [1842].

Ascetta coriacea var. himantia Haeckel [1872].

71. L. JAPONicA Haeckel.

Ascilla japonica Haeckel [1872].

72. L. LAMARCKii Haeckel.

Leucosolenia lamarckii Haeckel [1870].

A'idorhiza intestinalis Haeckel [1870],^cZe Haeckel [1872].

Ascaltis lamarckii Haeckel [1872].

73. L. LOCULOSA Haeckel.

Ascetta primordialis var. loculosa Haeckel [1872].

74. L. MACLEAYi von Lendenfeld.

Ascetta macleayi von Lendenfeld [1885 A].

75. L. MiNORiCENsis Lttckschewitsch.

Leucosolenia m,inoricensis Lackschewitsch [1886].

76. L. MULTIFORMIS Breitfuss.

Leucosolenia multiformis Breitfuss [1898 B].

77. L. oscuLUM Carter.

Glathrina osculum Carter [1885-1886].

78. L. PEDUNCULATA von Lendenfeld.

Leucopsis pedunculata von Lendenfeld [1885 B].

79. L. PELLicuLATA Bendy.
Leucosolenia pelliculata Dendy [1891 A].

80. L. PHiLLiPiNA Haeckel.

Ascetta hlanca Ysa\ phillipina Haeckel [1872].

81. L. POTERiUM Haeckel.

Ascetta primordialis var. poteriiom Haeckel [1872].

Ascandra conulata von Lendenfeld MS., fide Breitfuss

[1897].

82. L. PRIMORDIALIS Hacckel.

Prosycum primordiale Haeckel [1870].

Olynthus simplex Haeckel [1870'], fide Haeckel [1872].

? Grantia pidchra 0. Schmidt [1862], _;^cZe Haeckel [1872].

Nardoa arahica Michlucho-Maclay MS., fide Haeckel

[1872].

Ascetta primordialis Haeckel [1872].

83. L. PROTOGENES Haeckcl.

Ascetta primordialis var. protogenes Haeckel [1872],

Ascetta procumbens von Lendenfeld [1885 ^\fide Dendy
[1891 A],
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84. L. PROXiMA Dendy.
Leucosolenia proxima Dendy [1891 A].

85. L. PSAMMOPHILA Row.
Leucosolenia psammophila Row [1913 MS.].

86. L. PULCHERRiMA Dendy.
Leucosolenia pulcherrima Dendy [1891 A].

87. L. ROSEA Kirk.

Leucosolenia rosea Kirk [1895].

88. L. SAGiTTARiA Haeckel.

Ascetta sagittaria Haeckel [1872].

89. L. scEPTRUM Haeckel.

Ascetta sceptrxmi Haeckel [1872].

90. L. SPiNOSA von Lendenfeld.

Ascetta spinosa von Lendenfeld [1891].

91. L. STiPiTATA Dendy.
Leucosolenia stipitata Dendy [1891 A].

92. L. VESICULA Haeckel.

Ascetta vesicula Haeckel [1872].

93. L. VITREA Row.
Leucosolenia vitrea Row [1913 MS.].

94. L. wiLSONi Dendy.
Leucosolenia wilsoni Dendy [1891 A].

The following species are of doubtful value :

—

95. L. LAMiNOCiiATHRATA Carter.

Clathrina laminodathrata Carter [1885-1886].

Too imperfectly described to be recognisable.

96. L. PULCHRA 0. Schmidt.

Grantia pulchra 0. Schmidt [1865].

Possibly identical with L. primordialis Haeckel, fide Haeckel
[1872].

97. L. sPONGiosA Kolliker.

Nardoa spongiosa Kolliker [1864].

Possibly identical with L. gege7ibauri Haeckel, fide Haeckel

[1872].

98. L. SULPHUREA Gray.

Clathrina sulphurea J. E. Gray (non Carter) [1867].

Possibly identical with L. clathrus O. Schmidt, fide Haeckel

[1872].
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Genus 2. Dbndya Bidder [1898].

Diagnosis. Sponge colony consisting of a large central individual

lined by collared cells, from which radially arranged diver-

ticula are given off. Skeleton composed of equiangular
trira,diates to which quadriradiates may be added. Subgastral •

sagittal radiates never present. Nuclei of collared cells

probably always basal.

For illustrations of this genus see Dendy [1891 A].

Carter's Clathrina tripodifera was included by Dendy [1891 A]
in the genus Leucosolenia, as the sole representative of the
"Radiate" section of that genus. Bidder [1898] proposed for

its reception a new genus, Denclya, and the recent discovery by
the ' Sealark ' Expedition of a closelj' allied, but quite distinct,

species in the Indian Ocean seems to justify the retention of

Bidder's genus. Unfortunately Bidder associated his genus with
PolejaefF's Heteropegma {=: Leucaltis) in a new family Hetero-
pegmidse, of which Dendya was made the type genus. While
admitting a certain degree of relationship between Dendya and
Leucaltis, we cannot agree that this is so close as to justify

placing them in the same family, for not only is Leucaltis

corticate, while Dendya is non-corticate, but Leucaltis is also

heterocoel, while Dendya is homocoel.

The chief interest attaching to the genus Dendya lies in its

radiate structure, which, at first sight, seems to suggest a possible

starting point for the Sycettid as well as for the Leucascid-
Leucaltid line of descent. We no longer consider, hoAvever, that
Dendya stands very near the origin of the Sycettidse, from the
simplest of which it difiers widely in the structure of the skeleton,

especially in the absence of subgastral sagittal radiates, in the
fact that the radial tubes tend to anastomose, and in the basal
position of the nuclei of the collared cells. The tendency of the
radial tubes to form reticulations is indeed a difiiculty in the way
of separating the genus sharply from Jjeucosolenia^ a fact well
illustrated by Carter's Leucetta clathrata {=Leii,cosolenia clath-

rata), which is intermediate between the two as regai^ds the
canal system while resembling Dendya in the presence of the
characteristic dermal tripod spicules. [Row, 1913 MS.]

We recognise the following species as belonging to this

genus :

—

1. D. PROLiFERA Dendy.
Dendya prolifera Dendy [1913].

2. D. TRiPODiFERA Carter. Type species of the genus.
Clathrina tripodifera Carter [1885-1886].
Leucosolenia tripodifera Dendy [1891 A].
Dendya tripodifera Bidder [1898].
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Genvis 3. Ascute nov.

Diagnosis. The diverticula of the gastval ca.vity, if aiiy, never

radially arranged around a central tube. With a uteoid

dei'mal skeleton of colossal longitudinal oxea. Nuclei of the

collared cells (? always) basal.

As the presence of a uteoid dermal skeleton is considered to

form a good generic character in other families, we see no reason

why it should not be used in the same way amongst the Homo-
coelidse, and therefore propose this genus for Dendy's Leucosolenia

uteoides, with which Carter's Ajyhroceras asconoides is doubtless to

be associated. The nucleus of the collared cells is basal in the

former sjtecies, but its position is not known in the latter.

In both the known species of this genus the sponge has the

form of a group of simple ascon persons, attached to one another

by their bases, and without any anastomoses in the colony.

We recognise the following species as belonging to this

genus V—
1. A. ASCONOiBBS Garter.

Aphroceras asconoides Carter [1885-1886].

2. A. UTEOIDES Bendy. Type species of the genus.

Leucosolenia uteoides Dendy [1892 C].

Genus 4. AscYSSA Haeckel [1872].

Diagnosis. Diverticula of the gastral cavity, if any, never radially

arranged around a central tube. Skeleton consisting entirely

of oxea.

For illustrations of this genus see Haeckel [1872].

We consider the entire absence of radiate spicules as affording

sufficient reason for the generic separation of Haeckel's two
species of Ascyssa from all the other Homocojlidse.

We assign the following species to this genus:

—

1. A. ACUFERA Haeckel.

Ascyssa acufera Haeckel [1872].

2. A. TROGLODYTES Hacckel. Type species of the genus.

Ascyssa troglodytes Haeckel [1872].

Family 2. LEUCASCID^ Dendy [1892 B] (emend.).

Diagnosis. Sponge typically forming a massive colony, usually

with several or many oscula, but sometimes integrated into

a single individual with definite external form. Without
any large central gastral cavity lined by collared cells, but
with an exhalant canal system devoid of collared cells.
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Flagellate chambers ranging from long and possibly branched,
with a tendency to radial arrangement round the exhalant

canals, to small, approximately spherical, and scattered.

With a distinct and independent dermal membrane (or

cortex) pierced by true dermal pores. Skeleton consisting

mainly of equiangular and equiradiate spicules, which may
become sagittal at the oscular margins. Radiates of the

chamber' ayer without definite arrangement, but irregularly

scattered in the walls of the elongated chambers, or between
the small, scattered chambers. No subgastral sagittal

radiates. Nuclei of collared cells probably always basal.

This family was provided by Deudy [1892 B] for the reception

of the genus Leucascus with its two species, L. simplex and
L. clavatus. Minchin [1900] refused to recognise either the

genus or the family, and included the two species in his Clathrina,

apparently ignoring the fact that none of the known species of

Glathrina, or indeed any other homocoel sponge, possess an
independent dermal membrane or cortex. It is true that many
Clathrinas develop a pseudoderm, but this is invariably formed
from the outermost tubes of the reticulation, and therefore

includes a layer of endoderm (gastral layer). In Leucascus, on
the other hand, the dermal membrane is formed exclusively of

ectoderm and mesogloea (dermal layer), and does not consist

merely of the outer tubes of the reticulation. Moreover, the

radiate and non-reticulate arrangement of the elongated chambers
in Leitcascus indicates a relationship with Dendya leather than
with the Olathrinoid Leucosolenias.

We here extend our conception of the family Leucascidse to

include, not only the genus Leucascus and allied genei-a with a
similar type of canal system, but also a number of species with
a leuconoid tj'pe of canal system, which we have hitherto assigned

to the genera Leucandra and Leucilla. The skeleton of these

species, in the absence of all ti-aces of syconoid ancestry such as

subgastral sagittal trii'adiates, cleai-ly indicates a wide phylo-

genetic separation from the typical Leucandras and Leucillas,

such as Leucandra aspera and Leucilla amphora, and closely

resembles that of Leucascus.

It will be remembered that Haeckel, in " Die Kalkschwamme "

(vol. ii. p. 122, [1872]), placed his Leucetta primigenia (one of the

species which was formerly assigned to Leucandra, but now placed

in the Leucascidse) at the beginning of his Leucones, which he
derived directly from a,n Ascon ancestry. He says : ^^ Leucetta

primigenia, als die wahrscheinliche Stainmform der Leuconen,
steht in ihre Skeletbildung der gemeinsamen Stammform aller

Kalkschwamme, der Ascetta primordialis, so nahe, dass man sie

unmittelbar von der letzteren ableiten kann." We agree with

these vioAvs so far as the relationship -to the "A scones "is con-

cerned, but we can no longer agree that the more advanced types

of "Leucones" (such as Leucandra) have had a leucettid ancestry.
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There is certainly no indication whatever of the genus Leucetta

having passed through a syconoid stage in its evolution, as we
believe to be the case with the true Leucandras and Leucillas,

and we therefore propose to re-establish this genus for certain

leuconoid Leucascidse.

We have also placed in this family the genus Pericharax

Polejaeff [1883], on account of the similarity of the skeleton and
the basal position of the nucleus in the collared cells, while the

genus Leucoinalthe can only be placed here provisionally.

It should perhaps be mentioned here that von Lendenfeld's

genus Leucopsis [1885 B] was also supposed by its author to

represent a "Transition form between AsconidsB and Leuconidae."

The genus, with its single species, Leucopsis pedimcidata, was,

however, so imperfectly described that it is impossible to form
any definite opinion as to its systematic position ; it is very
possibly merely a reticulate Leucosolenia with well developed

mesoglcea and pseudogaster, an opinion which is supported by an
examination of some of von Lendenfeld's type specimens, which
one of us was able to make in Berlin. At all events, it appears

to differ widely from any of our Leucascidse, and it has been
placed by us among the Leucosolenias.

We have been able to determine the position of the nucleus in

no less than ten species of this small family, including five species

of Leucetta, and in all cases have found it basal, a fact that affords

strong support to our view that the genus Leucetta should be very
widely separated from Leucandra, in which the nucleus is, so far

as we are aware, always apical.

Genus 5. Leucascus Dendy [1892 B].

Diagnosis. Flagellate chambers greatly elongated, tubular, and
sometimes copiously branched.

For illustrations of this genus see Dendy [1893 A].

We recognise the following species in this geniis :

—

Section A. Without oxea.

1. L. INSIGNIS Row.
Leucascus insignis Row [1913 MS.].

2. L. SIMPLEX Dendy. Type species of the genus.
Leucascus simplex Dencly [1892 B].

Section B. With lai-ge radially arranged oxea.

3. L. clavatus Dendy.
Leucascus clavatus Dendy [1892 B].
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Genus 6. Leucomalthe, Haeckel [1872] (emend.).

Diagnosis. Colony individualised, with definite external form
and large central gastral cavity opening by a large single

osculum. Flagellate chambers greatly elongated, tubular,

copiously branched. Skeleton consisting of regular radiates,

large longitudinally placed oxea scattered throughout the
sponge body and not confiired to the cortex, and minute,
irregularly hastate microxea.

For illustrations of this genus see Haeckel [1872].

The name Leucomalthe, originally applied to one of Haeckel's

subgenera, is retained for his Leucandra bomba, which presents

many peculiarities distinguishing it from the rest of the species

of that genus. Of these, the most important from the point of

view of our present classification is the very unusual type of canal

system figured by Haeckel, which shows a number of large and
very much branched flagellate chambers radiating from a central

gastral cavity. This is very diflerent from the normal leuconoid

canal system, and is fairly similar to that of Leucascus. On this

account, and on account of the regular ti-iradiates of the skeleton,

we have placed this species among the Leucascidse, though, it

must be acknowledged, on somewhat doubtful grounds, and the
peculiarities of its spiculation have necessitated the provision of a
special genus to receive it.

The only known species is :

—

1. L. BOMBA Haeckel.

Leucandra bomba Haeckel [1872].

Genus 7. Leucetta Haeckel [1872] (emend.).

non Leucetta FolejaefF [1883].

non Leucetta von Lendenfeld [1891].

Diagnosis. Canal system leuconoid, with small, spherical or sub-
spherical flagellate chambers irregularly scattered through
the chamber layer.

For illustrations of this genus see Haeckel [1872] and
Dendy [1913].

Haeckel [1872] proposed the genus Leucetta for calcareous

sponges with a leuconoid canal system and a skeleton composed
of trii-adiate spicules only, taking L. primigenia for his type
species.

Pol^jaefi" [1883] abandoned Haeckel's classification, but re-

tained the name Leucetta in an entirely difl^erent sense, equivalent
to our Ljeucettusa, taking one of Haeckel's species, L. corticata,

for the type species of his genus.
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Yon Lendenfeld [1891] vised the genus Leucetta to include

" Leuconidfe with triacts or tetracts or both."

Dendy [1893 A] included Haeckel's species of Leucetta in the

genus Leucandra, on the ground that the mere absence of quadri-

radiate or oxeote spicules, or both, could not be regarded as of

generic significance.

As a result of further study of the Calcarea, we are convinced

that the genus Leucandra, as used hitherto by Dendy, is not a

natural one, but must be subdivided, although on lines diflerent

from any that have previously been suggested. It appeai-s to us

that certain species, namely those which we now assign to

Leucetta, have originated, quite independently of the remainder,

from the homocoel sponges through a leucascid ancestry, and

have consequently never passed through a Sycon stage in their

phylogeny. The species in question are characterised by their

equiangular triradiates, and by the absence of any trace of the

typical Sycon skeleton.

As regards the canal system, it appears that the same course of

evolution, from a condition with elongated and more or less

radially arranged flagellate chambers, to a condition with small

scattered spherical chambers, has taken place in both cases, so

that there has been a very complete convergence between the

genera Leucetta and Leucandra as now understood by us. The

true Leucandras, however, are distinguished by more or less

distinct traces of the skeletal structure exhibited by their

syconoid ancestors.

This view, so far as our present information goes, is supported

by histological evidence ; for, as already indicated, the position

of the nucleus of the collared cells in Leucetta is basal, while in

typical Leucandras it appears to be apical.

We also include in the genus Leucetta, as now conceived,

certain species which we have hitherto regarded as belonging

to the genus Leucilla. These species are characterised by the

development to a varying extent of an inwardly pointing apical

ray on some of the trii-adiates of the dermal cortex. They are to

be distinguished from the true Leucillas on the same grounds as

those on which the other Leucettas are distinguished from the

true Leucandras, and we do not consider the mere presence of

such apical rays by itself as a suflicient justification for generic

separation.

As we are taking Haeckel's type species of Leucetta as the

type of the genus as understood by us, we consider that we are

justified in retaining his name for the genus, although that name
has been used in different senses by subsequent writers.

We allocate the following species to this genus :

—

Section A. Without oxea.

1. L. CHAGOSENSis Dendy.

Leucetta chagosensis Dendy [1913].
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2. L. FLORiDANA Hcteckel.

LeucaltisJloridana Haeckel [1872].

3. L. INFEEQUENS RoW.
Leucetta infrequens Row [1913 MS.].

4. L. MiCRORAPHis Haeckel.

Leucetta primigenia var. microrapMs Haeckel [1872].

Leuconia dura Polejaeff [1883], >Ze Dendy [1892 B].

5. L. PRIMIGENIA Haeckel. Type species of the genus.

Sycothamnios fruticosus Haeckel [1870], fide Haeckel

[1872].

Lipostomella clausa Haeckel [1870], fide Haeckel [1872].

Leucetta primigenia Haeckel [1872].

Leuconia fruticosa Polejaefi" [1883].

Haeckel's two earlier names are nomina nuda, as they were

not accompanied by diagnoses, and we have rejected them,

although Polejaeff has revived one of them.

6. L. PYRiFORMis Dendy.
Leucetta pyriform,is Dendy [1913].

7. L. PROLiPERA Carter.

Teichonella prolifera Carter [1878].

Leucilla prolifera Dendy [1892 B].

Leucetta prolifera Row [1913 MS.],

8. L. SOLIDA 0. Schmidt.

Grantia solida O. Schmidt [1862].

Leuconia nivea J. E. Gray \\8'6T],fide Haeckel [1872].

Leucaltis solida Haeckel [1872].

9. L. TRiGONA Haeckel.

Leucetta trigona Haeckel [1872].

Section B. With large, usually radially arranged oxea,

btit without microxea.

10. L. CARTERi Dendy.
Leucaltis fioridana var. australiensis Carter [1885-1886].

Leucandra carteri Dendy [1892 B].

Section C. With both large oxea and microxea.

ILL. EXPANSA Bow.
Leucetta expansa Row [1913 MS.].

The following species is doubtfully assigned to Leucetta :

—

12. L. HOMORAPHis Polejaeff.

Pericharax carteri var. liomoraphis Polejaeff [1883].

The name carteri cannot be vised for this species, as it is

already employed in this genus.
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Genus 8. Pericharax Polejaeff [1883].

Diagnosis. Sponge colony individualised, with large central

cavity (probably a pseudogaster) opening by a wide vent
and surrounded by a very thick wall. Oanal system leuco-

noid, with sub-spherical, scattered, flagellate chambers, and
with subdermal cavities whose walls are supported by a
special skeleton derived partly from the inturned rays of

tangential dermal triradiates. Skeleton of the chamber
layer confused, composed of equiangular triradiates of two
very different sizes.

For illustrations of this genus see Polejaeff [1883] and Dendy
[1913].

This genus was proposed by Polejaeff [1883] for a species,

Pericharax carteri, from Tristan da Cunha, but recent authors,

for the most part, have not accepted it. The discovery by the
' Sealark ' Exj)edition of the original species, and of a new one
closely allied to it, has enabled us to make a careful study of

the question, and we are convinced that the genus is valid.

The position which we assign to it is justified, not only by the
character of the skeleton, but also, as in the case of Leucetta, by
the basal position of the nucleus of the collared cells in both
species.

The dermal triradiates in both species are very curious spicviles,

with a strong tendency to irregular curvature of the rays, often

resulting in one or more of them dipping down deeply between
the subdei-mal cavities.

Pericharax heteroraphis (Polejaeff 's P. carteri var. heterorwphis)

must be taken as the type of the genus. The same author's

P, carteri var. homoraphis, as we have noted above, appears to be
quite distinct, and is not a Pericharax at all, but probably a
Leucetta. Pericharax poUjaevi Breitfuss [1896 A], placed by its

author in this genus on account of the presence of subdermal
cavities, is really a typical Leucandra, for the presence of sub-
dermal cavities without a special supporting skeleton cannot be
regarded as of generic importance. Polejaeff also included in the
genus Haeckel's Leucandra citcumis, the position of which is

discussed by us under the genus Paraleucilla.

We recognise the following as species of this genus :

—

1. Po heteroraphis Polejaeff. Type species of the genus.

Pericharax carteri var. heteroraphis Polejaeff [1883].

2. P. peziza Bendy,
Pericharax peziza Dendy [1913].
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Family 3. LEUCALTID^ nov.

Diagnosis. Sponge colony tubular and ramified, or even anas-

tomosing, with many oscula, or individualised with large

central cavity and single osculum. Wall of colony composed
of at least two distinct layers, namely, a dermal cortex with

strongly developed skeleton of tangential radiates, and a

chamber layer with a skeleton greatly reduced or even

absent. A thin gastral cortex or membrane may or may
not be present. Skeleton composed, mainly at any rate, of

equiangular radiates. ISTo sub-gasti"al sagittal radiates.

Nuclei of collared cells probably always basal.

The members of this family appear to have been derived from
a Dendya-\\\ie ancestor by the development of a thick dermal

cortex with a strongly developed coi-tical skeleton, and the con-

sequent more or less complete reduction of the no longer necessary

skeleton of the chamber layer. As in other families of Calcarea,

the flagellate chambers range from greatly elongated and even
branched, and more or less radially ari-anged, to small, sub-

spherical and scattered.

Bidder [1898] has already pointed out that the nuclei of the

collared cells in Leucaltis clathria Haeckel {Heteropegma nodus-

gordii Polejaeff) ai-e basal in position, and w^e are able to confirm

this observation and to add that they are basal also in Lettcettiosa

dictyogaster Row [1913 MS.].

The reduction of the skeleton of the chamber layer, correlated

with the development of a thick dermal cortex with a special

cortical skeleton, finds its parallel in the genus Gra7itiopsis

amongst the Grantiidfe, but in that case the syconoid ancestry

is very clearlj'- indicated in the remains of an articulate tubar

skeleton, while in Leucaltis the vestigial skeleton of the chamber
layer shows no indications whatever of an articulate origin.

The characters above mentioned, in our opinion justify the

close associatioia of Leucaltis with Leucettusa, and the wide
separation of these genera from both Leucandra and Leucilla

in our scheme of classification.

We prefer to derive the Leucaltidse directly from a Dendya-
like ancestor, rather than indirectly through Leucascus, because

Leucaltis still preserves the more primitive type of radial colony

formation with what we presume to be a true central gastral

cavity, while Leucascus has adopted a massive type of colony

formation in which the exhalant canals are possibly to be regarded

as pseudogastral in nature.
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Genus 9. Leucaltis Haeckel [1872] (emend.).

HeteropegTna Polejaefi' [1883].

Diagnosis. Sponge colony tubular, ramified and anastomosing,

with many oscula. Flagellate chambers elongated and
branched, more or less radially arranged round the central

gastral cavities of the tubes.

For illustrations of this genus see Polejaeff [1883] and Dendy
[1893 A].

Dendy [1892 B, 1893 A] placed this genus in the family Am-
phoriscidse, on account of the large subdermal quadrii^adiates

possessed by the only known species. He also regarded the
vestigial triradiates of the skeleton of the chamber layer as the
remnants of an articulate tubar skeleton, being misled by the
radial arrangement of the flagellate chambers. We are now
convinced that in both these respects he was wrong, and that

the genus is probably, as Bidder [1898] maintained, related

to Dendya, from which it has been directly derived without
passing through an intermediate syconoid stage.

In arriving at this conclusion we lay great sti-ess vipon the
regular and equiangular form of the triradiates of both the
chamber layei- and the dermal cortex, and also upon the basal

position of tlie nuclei of the collared cells. The genus may, in

fact, almost be regarded as a Dendya with a thick dermal cortex.

Dendy [1913] has shown that only one species can be re-

cognised in the genus. A re-investigation of the type specimen
of Haeckel's Leucaltis clathria has convinced us that it is not

only generically, but also specifically identical with Polejaeff's

Heterojiegma nodus-gordii, and the latter name thus becomes a
synonym of Leucaltis clathria Haeckel. As the other species of

Haeckel's genus Leucaltis must be removed to older genera,

L. clathria must be taken as the typical species, and we are

therefore unable to retain Polejaeff's name Heteropegtna. Again,
Carter's Clathrina latituhulata is only a vaiiety of Leucaltis

clathria, diftering in some slight details of spiculation. Mr,
Carter seems to have been led into provisionally placing his

species in the genus Clathrina by the external foi'm of the whole
colony, which resembles a reticulate Clathrina on a gigantic

scale. The reticulation, however, is not composed of simple

ascon tubes as in Clathrina, but of a colony of a higher order,

with numerous true ascon tubes lying in the thickness of the
wall. Finally, Ridley's Leucaltis hathyhia var, mascarenica is

evidently, from his description, and from the slides which we
have been able to examine, nothing but the same species.

The extent to which apical rays are developed on the tangential
radiates of the dermal cortex varies greatly in different in-

dividuals.
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We recognise only the following species in the genus :

—

1. L. CLATHRiA Eaeckel.

Leucaltis clathria Haeckel [1872].

Hetero'peg'ma nodus-gordii Polejaeff [1883], Jide Dendy
[1913].

Glathrina latitubulata Carter [1885-1886], Jide Dendy
[1913].

Leucaltis bathybia var. mascarenica Ridley [1884], Jide

Dendy [1913].

Leiocaltis clathria Dendy [1913].

Genus 10. Leuoettusa Haeckel [1872] (emend.).

Leucetta Polejaeff [1883].

Diagnosis. Sponge colony individualised, with definite external

form and large central cavity opening by a large single

osculum. Canal system leuconoid.

For illustrations of this genus see Polejaeff [1883] under the

name Leucetta, and Row [1913 MS.].

The remarkable reticulate type of colony formation found in

Leucaltis prevents us from regarding that genus as directly

ancesti'al to L&ucettibsa, but as regards canal system the two are

related in the same way as Grantia and Leihcandra.

Within the limits of the genus Leucettusa, however, we find

considerable variation with regard to the form of the flagellate

chambers. Polejaeft''s figure of the canal system of Leucettusa

{Leucetta) vera shows the flagellate chambers in the outer part of

the chamber layer elongated and radially aiTanged, while those

in the inner part are subspherical and scattered, so that this

species appears to be intermediate between Leucaltis and the

more typical Leucettusas in this respect.

Leiicetticsa (Leucetta) haeckeliana, on the other hand, has the

flagellate chambers all small and subspherical, and lying in the

irregular trabeculse of the chambei- layer, which are separated by
very wide, irregular exhalant lacunae. In Leucettusa dictyogaster

Row [1913 MS.] the trabeculae bearing the flagellate chambers
form a network which almost completely blocks up the central

gastral cavity as an altogether askeletal layer. A section of this

askeletal chamber layer, isolated from the cortex, would be almost
indistinguishable from a similar section of Oscarella, which also

has large collared cells with basally placed nuclei, so that the
possibility presents itself that Oscarella may be nothing but a
calcareous sponge which has lost the whole of its skeleton.

We also find in the genus Leucettusa various stages in the
development of the subdermal quadriradiate spicules, which are

entiiely absent in L. cot^ticata and L. dictyogaster, very sparse

in L. haeckeliana and large and very numerous in L. vera. As
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already indicated, we no longer consider the presence of sub-

dermal quadriradiates, taken by itself, to be a character of generic

importance, being convinced that the addition of an apical ray

to a triradiate spicule may take place whenever and wherever it

may be required.

It will have been noticed that our genus Leucettusa is identical

in scope with Polejaeff's Leucetta [1883], but as we have found it

necessary to retain Haeckel's name Leucetta for another genus,

as previously explained, we have been obliged to adopt his

subgeneric name for the group of species which Polejaeff quite

rightly separated out.

"We recognise the following s]3ecies as belonging to this genus:

—

Section A. "Without oxea.

1. L. COKTICATA Haechel. Type species of the genus.

Leucetta corticata Haeckel [1872].

2. L. HAECKELiANA PoUjaeff.

Leucetta haeckeliana Polejaeff [1883].

3. L. imperfecta Polejaeff.

Leucetta imfjerfecta Polejaeff [1883].

4. L. SAMBUCUS Preiwisch.

Leucetta samhucus Preiwisch [1904].

5. L. vera Polejaeff".

Leucetta vera Polejaeff [1883].

Section B. With microxea but Avithout large oxea.

6. L. DICTYOGASTER RoW.
Leucettusa dictyogaster Row [1913 MS

Family 4. MINCHINELLID^ nov.

Lithonina Doderlein [1892].

Lithoninoi Kirkpatrick [1911 A].

Diagnosis. Canal system leuconoid (in all known forms and
presumably always so). Main skeleton composed of quadri-

radiates cemented together in various ways by calcareous

cement. Apparently without subgastral sagittal radiates.

Nuclei of collared cells (probably always) basal.

"We have been able, owing to the kindness of Mr. Kirkpatrick,

to examine preparations of Minchinella and Murrayona, in which
the collared cells are sufficiently well preserved to enable us to

determine the position of the nucleus. We find that this is basal

in both cases, whereas in Lelapia we find it to be apical. As
Proc. Zool. See— 1913 No XLIX 49
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Lelapia difters widely in other chai-acters also from both Min-
chinella and Murrayona, Ave are forced to the conclusion that the
so-called Pharetronid sponges are at least diphyletic in origin,

and we have removed the Lelapiida? to a position in the Sycettid
line of descent. We shall, however, discuss the question further
under the head of phylogeny.

The genera Minchinella, Petrostroma and Plectro7iinia all

agree in the possession of a stony skeleton composed of fused
quadriradiates, and thus differ widely from Murrayona. We
therefore unite them in one family under the name Minchinellidae,

while relegating Murrayona to a special family of its own.

Genus 11. Minchinella Kirkpatrick [1908].

Diagnosis. Sponge lamellar, with pore-bearing chimneys on one
side and oscular chimneys on the other. The quadriradiates

of the main skeleton cemented together . into a compact
network and completely embedded in the enveloping cement.
Dermal skeleton of radiates, including tuning-fork spicules,

and oxea.

For illustrations of this genus see Kirkpatrick [1908].

The only known species of the genus is :
—

1. M. lamellosa Kirkpatrick.

Minchinella lamellosa Kirkpatrick [1908].

Genus 12. Petrostroma Doderlein [1892],

Diagnosis. The quadriradiates of the skeleton of the chamber-
layer fused together laterally by calcareous cement into a
network. Dermal skeleton of separate quadriradiates and
triradiates and bunches of tuning-fork spicules.

For illustrations of this genus see Doderlein [1897].

The only known recent species of this genus is :

—

1. P. schulzei Doderlein.

Petrostroma schulzei Doderlein [1892].

Genus 13. Plectroninia Hinde [1900].

Diagnosis. Quadriradiates of the main skeleton with their facial

rays truncated or expanded terminally and fused end to end

with the facial rays of adjacent spicules, while the apical

rays remain free and pointed. Dermal skeleton of separate

radiates, including tuning-fork spicules, and oxea.

For illustrations of this genus see Kirkpatrick [1900 B],
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The only known recent species of this genus are :

—

1. P. DEANSii Kirkpatrick.

Plectroiiinia deansii Kirkpatrick [1911 A].

2. P. HiNDEi Kirkpatrick.

Plectroninia kindei Kirkpatrick [1900 B],

The type of the genus is F. halli Hinde [1900], a fossil species

•from the Eocene of Victoria.

JFamily 5. MURKAYONID^ nov.

Murrayoninm Kirkpatrick [1911 A].

Diagnosis. Canal system presumably always leuconicl. Skeleton

of the chamber layer a rigid calcareous network, not com-
posed of spicules. No subgastral sagittal radiates. Dei-mal

skeleton composed chiefly of overlapping calcareous scales.

Nuclei of collared cells basal.

This family seems to mark the culminating point of the

Leucascid-Leucettid line of evolution, and there is no other

known calcareous sponge with a skeleton so highly specialised as

Murrayona.

It is at any rate possible that the aspicular main skeleton of

Mtirrayona is derived from the cement-covered fibres of spicules

which are known to occur in many of the fossil forms, by a

-gradual disappearance of the spicular core, analogous to what we
find among the Ohalininre, during the evolution of the group.

It is, however, a far cry from the one to the other, and we do not

doubt that there are many other ways in which the Murrayonid
skeleton may have arisen.

Genus 14. Murrayona Kirkpati-ick [1910],

jyiagnosis. "With a definite pore-zone in which the dermal skeleton

consists of small triradiates. Tuning-foi^k spicules present

beneath the dermal scales.

For illustrations of this genus see Kirkpatrick [1910].

The only known species of this genus is :—

1. M. PHANOLEPis Kirkpatrick.

Mitrrayona phanolepis Kirkpatrick [1910].

49*



742 PROF. A. DENDY AND MR. R. W. H. ROW ON

Family 6. SYCETTID^ Dencly [1892 B].

Diagnosis. Flagellate chambers elongated, arranged radially

around a central gastral cavity, their ends projecting more
or less on the dermal surface and not covered over by a

continuous dermal cortex strengthened by tangential dermal
spicules. Tubar skeleton articulate, with subgastral sagittal

radiates. Collared cells usually confined to the radial

chambers in the adult, and probably always with apical

nuclei.

The Sycettidse, in our opinion, form the starting point of a

distinct line of evolution, embracing the great majority of the

recent heterocoel Calcarea. This view is supported by the fact

that in all the 44 species of Sycettidfe, Hetei-opiidse, Grantiidag,

Amphoriscidse and Lelapiidfe in which it has been determined,^

the position of the nuclei of the collared cells is apical.

It would appear therefore that this line of evolution must
have originated from homoccel ancestors with apical nuclei. Such
forms are known to occur amongst the simple {i. e. non- reticulate)

species of Leitcosolenia, as for example L. hicasi and Z. bella.

Why the transition from the simple homocoel to the radial

heterocoel condition originally took place we can only guess.^

That it was by the outgrowth of radial buds is clearly indicated,

however, by the ontogeny of the genus Sycon (compare Schulze

[1875]). No real intermediate forms are known, however, for we
can no longer consider that Dendya is on the same line of

ancestry, while von Lendenfeld's Homoderma sycdndra is already

a highly specialised Sycon with the typical Sycon skeleton, and
differing from other Sycons only in the persistence of the collared

cells in the central gastral cavity. According to Minchin the
Sycettidse have arisen from his homocoel family Leucosoleniidae,

but we have already endeavoured to shew that in the present state

of our knowledge it is impracticable to distinguish this family
from his Olathrinidse.

The presence of sagittal radiates in which the oral angle is

wider than the lateral angles appeai-s to be a very constant
character of the Sycettidge and their derivatives. It would seem,
further, that the occurrence of such spicules in the articulate

tubar skeleton is correlated Avith the development of very definite

radial tubes, but it is extremely difficult, at any rate in practice,

to distinguish such spicules individually from equiangular
radiates which have become sagittal by bending of the oral rays.

The presence of subgastral sagittal radiates is, however, especially

characteristic of this line of evolution. The oxeote type of

spicule also tends to assume more importance in the skeleton of

this family than in the Leucascidte and Leucaltidpe, in which
families it but rarely occurs.
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Genus 15. Sycetta Haeckel [1872] (emend.).

JDiagnosis. The radially arranged flagellate chambers always

completely separate from one another, and never possessing

tufts of oxea at their distal ends. With no properly defined

inhalant canals leading to the prosopyles.

For illustrations of this genus see Haeckel [1872] under
Sycaltis conifera and Sycetta primitiva.

This is the simplest of all the genera with syconoid canal

system, its primitive nature being shown by the absence of fusion

between the flagellate chambers and by the absence of tufts

of oxea at their distal ends, unless, indeed, this absence is due to

the disappearance of ancestral oxea.

Sycetta asconoides Breitfuss [1896 B], to judge by the published

description, apparently occupies an intermediate position between
Sycetta and Sycon, as these genera are understood by us. The
description states that the flagellate chambers are fused together
laterally, but that they have no tufts of oxea at their distal ends.

During a recent visit to Berlin, however, one of us (Row) had
the opportunity of examining one of the type slides Of this

species, and found that Breitfuss had overlooked the presence of

a few tangentially placed dermal triradiates. The occurrence of

these spicules, of course, places the species in the genus Grantia in

the family Grantiidae, of which it is one of the simplest forms.

We include the following species in this genus :

—

1. S. CONIFERA Haeckel.

Sycaltis conifera Haeckel [1872].

2. S. PRIMITIVA Haeckel. Type species of the genus
Sycetta p7-imitiva Haeckel [1872].

3. S. SAGiTTiFERA Haeckel.

Sycetta sagittifera Haeckel [1872].

Genus 16. Sycon Risso [1826] (emend.).

Diagnosis. Radial chambers usually more or less united at places

where they come into contact with one another, and always
crowned distally with tufts of oxeote spicules. Properly
defined inhalant canals usually present, the outer ends of

which may be covered by a thin pore-bearing dermal
membrane without special skeleton.

For illusti-ations of the structure of this genus see Schulze

[1875] and Dendy [1893 A].

As pointed out by Dendy [1893 A] the most characteristic

feature of this genus is aflforded by the tufts of oxeote spicules

which crown the distal ends of the radial chambers, taken in
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conjunction with the absence of a dermal cortical, as distinct

from a tubar, skeleton. In the more specialised species a pore-

bearing dermal membrane stretches between the distal ends of the

radial chambers, covering over the ends of the inhalant canals, but
this contains no special skeleton of its own. The flagellate

chambers may also exhibit a considerable amount of branching
towards their distal extremities, but they never lose their

elongated character and i-adial arrangement.
The genus is sharply distinguished from Sycetta by the presence

of the tufts of oxea at the distal ends of the chambers, less

sharply from Grantia by the absence of a special dermal cortical

skeleton.

We include in our conception of the genus Sycon von.

Lendenfeld's genera Homoderma and Sycantha, and Jenkin's.

Tenthrenodes antarcticus, Sireptoconus av,strcdis and Hy])odictyon

longstaffi. We have ah-eady mentioned that Ho'taoderma is.

merely a Sycon with persistent collared cells in the central

gastral cavity. Jenkin [1908 B] has .shown conclusively that

Sycantha tenella is a typical Sycon, but has erected a new genus
Tenthrenodes for " Sycettidse with linked chambers," an almost

identical character with that on which the genus Sycantha was
founded; and although Dendy [1893 A] retained Sycantha on
these grounds, we no longer consider that such "linking" can be
regarded as of generic importance. We may point out here that

Tenthrenodes scotti, the other species included by Jenkin in his

genus, is placed by us in the genus Grantia, on account of the

presence of tangential triradiates in the dermal cortex. Strepto-

conus aiostralis and Hypodictyon Zowg's^a;^ are " chiact" -bearing

forms which were placed by Jenkin in his family Chiphoridje.

We assign the following species to the genus :

—

1. S. ALOPECURUS Haeclcel.

Sycum alopeciortis Haeckel [1870].

Syca.nd,ra ampulla var. alopecurus Haeckel [1872].

2. S. AMPULLA Haeckel.

Sycarivm ampulla Haeckel [1870].

Sycon petiolatus 0. tSchmidt MS.,j^fZ6 Haeckel [1872].

Sycum petiolat%im Haeckel [1870],^c?e Haeckel [1872].

Sycandra ampulla Haeckel [1872].

3. S. ANTARCTicuM Jenkin.

Tenthrenodes antarcticus Jenkin [1908 B].

4. S. ARCTicuM Haeckel.

Sycum arcticum Haeckel [1870].

Sycon ra'phanus 0. Schmidt [1870],j^fZe Haeckel [1872]..

Sycandra arctica Haeckel [1872].

5. S. ASPERUM Gibson.

Sycandra aspera Gibson [1886].
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6. S. AUSTRALE JenJchi.

StreptoGonus australis Jenkin [1908 B].

7. S. BARBADENSE Schuffner.

Sycmidra harhadensis Schuffner [1877],

8. S. BOOMERANG Bendy.
Sycon boomerang Dendy [1892 B],

9. S. BOREALE Schuffner.

Sycandra horealis Schuifner [1877].

10. S. CAMiNATUM Thctcker.

Sycon caminatum Thacker [1908].

U.S. CARTERi Bendy.
Sycon carteri Dendy [1892].

Sycantha tenella von Lendenfeld MS., fide Breitfuss

[1897].

Sycon carteo-i Row [1913 MS.].

12. S. ciLiATUM Fahricius.

Spongia ciliata Fabricius [1780],

Sycum, giganteum Haeckel [1870], ^o?e Haeckel [1872].

Sycocystis oviformis Haeckel [1870], fide Haeckel
[1872].

Sycodendrum ramosum Haeckel [1870], fide Haeckel
[1872].

Sycandra ciliata Haeckel [1872],

13. S. COACTUM Urhan.

Sycand.ra coacta Urban [1905].

14. S. COMMUTATUM Haeckel.

Sycandra coronata var. cotwrnutata Haeckel [1872].

15. S. COMPACTUM Lamhe.
Sycon compaction Lambe [1893].

16. S. CORONATUM Ellis and Solander.

Spongia coronata Ellis and Solander [1786].
Grantia ciliata Bowerbank [1864-1882], fide Haeckel

[1872].

Sycandra coronata Haeckel [1872],
Sycon coronatum Dendy [1892 B].

17. S. EGLiNTONENSis Lamhc.
Sycon eglintonensis Lambe [1900 B].

18. S. ELEGANS Boioerhank.

Btmstervillia elegans Bowerbank [1845].
Bunstervillia lanzerotce Haeckel [1870], fide Haeckel

[1872].

Sycandra elegans Haeckel [1872''.
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19. S. ENSiFERUM Bendy.
Sycon ensiferum Denclj [1892B].
Sycon ensiferum Row [1913 MS.].

20. S. PORMOSUM Haeckel.

Dunstervillia formosa Haeckel [1870].

Sycandra elegans v?a\ formosa Haeckel [1872].

21. S. GELATiKosuM de Blainville.

Alcyoncellum gelatinosum de Blainville [1834-1847].
Grantia virgtdtosa Bowerbank M.^.,fide Haeckel [1872].

Sycandra alcyoncellum Haeckel [1872], fide Dendy
[1892 B].

Sycandra arhorea Haeckel \\9>12'],fide Dendy [1892 B].

Sycon gelatinosum Dendy [1892 B].

22. S. GIGANTEUM Dendy.
Sycon giganteuin Dendy [1892 B].

23. S. HELLERi von Lendenfeld.

Sycandra helleri von Lendenfeld [1891],

24. S. HUMBOLDTii Risso. Type species of the genus.
Sycon humboldtii Risso [1826].
Dunstervillia corcyrensis 0. Schmidt [1862], fide

Haeckel [1872].
Dunstervillia scJimidtii Haeckel [1870], fid^e Haeckel

[1872].

Sycandra humholdtii Haeckel [1872].

25. S. IMPLETUM Haeckel.

Artynas villosum, Haeckel [1870],^fZe Haeckel [1872].
Sycandra villosa var. im.pletum Haeckel [1872].

26. S. iNCONSPicuuM von Lendenfeld.
Sycaiidra inconspicua von Lendenfeld [1885 B].

27. S. INCRUSTANS Breitfuss.

Sycon incrustans Breitfuss [1898 E].

28. S. KARAJAKENSE Breitfuss.

Sycon karajakense Breitfuss [1897].

29. S. KERGUELENSis Urban.
Sycon kerguelensis Urban [1908].

30. S. LAMBEI, sp. n.

Sycon asperum Lambe [1896].

The new specific name has been given to the above
species on account of the fact that the name as2)erum is

already occupied in this genus. (See above.)

31. S. LANCEOLATUM ZTaec/l-e?.

Sycum lanceolatum Haeckel [1870].
Sycandra ciliata var. lanceolata Haeckel [1872].
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32. S. LENDENFELDI RoiO.

Sycon lendenfeldi Row [1913 MS.].

33. S. LINGUA Haeckel.

Sycortis lingua Haeckel [1872].

34. S. LONGSTAFFi Jetikin.

Hypodictyonlongstaffi Jenkin [1908 B].

35. S. MAXIMUM Haeckel.

Sycandra arctica var. maxima^ Haeckel [1872].

36. S. MINUTUM Bendy.
Sycon minutiwi Dendy [1892 B].

37. S. MUNDULUM Lamhe.
Sycon rnunduhim Lambe [1900 B].

38. S. MUNITUM Jenkin.

Sycon m.unitum Jenkin [1908 A].

39. S. ORNATUM Kirk.

Sycon 07-natum Kirk [1897].

40. S. OVATUM Haeckel.

Sycum ovatuin Haeckel [1870].

Sycandroj ciliata var. ovata Haeckel [1872].

41. S. PARVULUM Preiwisch.

Sycandra jHirvida Preiwisch [1904],

42. S. PEDICELLATUM Kirk.

Sycon pedicellatum Kirk [1 897].

43. S. PETioLATUM Haeckcl [1870].

Sycimi petiolattbtn Haeckel [1870].

Sycandra ampulla vsa-. petiolata Haeckel [1872].

44. S. POLARE Haeckel.

Sycandra arctica var. j^olaris Haeckel [1872].

45. S. PROBOSCIDEUM Haeckel.

Syconella prohoscidea Haeckel [1870].

Sycandra raphanus wpiv. jjvohoscidea Haeckel [1872]

46. S. PROCUMBENS Hacckcl.

Sycum procumhens Haeckel [1870].

Sycandra raphanus var. procumhens Haeckel [1872].

•47. S. PROTECTUM Lamhe.
Sycon p>rotectum Lambe [1896].

48. S. QUADRANGULATUM 0. Schmidt.

Syconella quadrangidata 0. Sclimidt [1868].

Sycandra quadrangidata Haeckel [1872].
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49. S. RAMOSUM Haeckel.

Sycandra ramosa Haeckel [1872].

Leuckartea natalensis Michlucho-Maclay M.^.,fide Haeckel'

[1872].

50. S. RAMSAYi V071 Lendenfeld.

Sycandra ramsayi von Lendenfeld [1885 A].

51. S. RAPHANUS 0. Schmidt.

Sycon raphanus O. Schmidt [1862].

Spongia injtataVfeWe. Cliiaje [1828],/rfe Haeckel [1872]..

Sycarium vesica Haeckel [1870],j(?fZe Haeckel [1872].

Sycandra raphanus Haeckel [1872].

52. S. SCHMIDTII Haeckel.

Sycandra schmidtii Haeckel [1872].

This species must be distinguished from Dimstervillia

schmidtii Haeckel, a synonym of Sycon hitmholdtii Risso.

53. S. SCHUFFNERI, sp. n.

Sycandra quadrata Schviifner [1877].

We propose this new name in order to avoid confusion

with Haeckel's variety quadrata of Sycon quadrangulatum

(0. Schmidt).

54. S. SETOSUM 0. Schmidt.

Sycon setosum 0. Schmidt [1862].

Sycandra setosa Haeckel [1872].

55. S. STAURiFERUM Preiwisch.

Sycandra staurifera Pi'eiwisch [1904].

56. S. SUBHISPIDUM Carter.

Grantia suhhispida Carter [1885-1886].

57. S. SYCANDRA von Lendenfeld.

Homoderma sycandra von Lendenfeld [1885 A].

Leucosolenia (?) sycandra Dendy [1891 A].

See also Row [1913 MS.], under Sycon lendenfeldi.

58. S. TABULATUM Schuffner.

Sycandra tahidata Schuffner [1877].

Veiy probably identical with Haeckel's variety tahulata of
Sycon elegans Bowerbank.

59. S. TENELLUM von Lendenfeld.

Sycantha tenella von Lendenfeld [1891].

Sycon tenellum Jenkin [1908 B].

60. S. TERGESTiNUM ILaeckel.

Sycum tergestinum Haeckel [1870].

Sycandra raphanus var. tergestina Haeckel [1872],
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61. a. T'ESBEhLATVM Bowei'bank.

Grantia tessellata Bowerbank [1864-1882].

Sycandra elegans var. tessellata Haeckel [1872].

62. S. TESSERARiuM Haeckel.

Sycandra quadrangidata var. tesseraria Haeckel [1872].

63. S. TUBA von Lendenfeld.

Sycandra tuba von Lendenfeld [1891].

64. S. TUBULosuM Haeckel.

Sycandra coronata var. tuhidosa Haeckel [1872].

65. S. VERUM Roiv.

Sycon veruin Row [1913 MS.].

66. S. viLLOSUM Haeckel.

Sycarmtn villosimi Haeckel [1870].

Sycum clavatum Haeckel [1870],^fZe Haeckel [1872].

Sycandra villosa Haeckel [1872].

67. S. viRGULTOSUM Hueckel.

Sycandra alcyoncellum var. virgtdtosa Haeckel [1872].

Genus 17. Sycandra Haeckel [1872] (emend.).

Diagnosis. The radially arranged flagellate chambers more or less

united where the}^ come into contact with one another.

Gastral cavity ti-aversed by strands of tissue containing

bundles of parallel oxea and forming a more or less strongly

developed endogastric network. Radially arranged dermal

oxea present.

For illustrations of this genus see Haeckel [1872].

We propose to use this generic name for O. Schmidt's Ute

utricidus {=Sycandra iitriculus Haeckel), which is sufficiently

sharply distinguished by its skeletogenous endogastric network.

There is only one other species in which this character is known
to occur, namely Leucettaga locidosa, a member of the family

Grantiidfe.

The species of Sycandra which precede ^S^. utricidus in Haeckel's

monograph having been relegated to earlier genei-a, such as Sycooiy

Ute and Grantia, this species becomes the type of the genus.

The only known species is :

—

1. S. UTRicuLus 0. Schmidt.

Ute utricidics O. Schmidt [1870].

Sycandra iitriculus Haeckel [1872].
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Family 7. HETEEOPIID^ Dendy [1892 B].

Diagnosis. With a distinct and continuons dermal cortex covering

over the chamber-layer and pierced by inhalant pores.

Subgastral sagittal and subdermal pseudosagittal radiates

are present. Flagellate chambers varying from elongated

and radially arranged to sphei-ical and irregularly scattei'ed.

"With or without an articulate tubar skeleton. Nuclei of

collared cells probably always apical.

This family is identical in scope with the family as oi'iginally

proposed by Dendy [1892 B], and the diftei*ence now made in the

diagnosis is due to the fact that our conception of the subdermal
triradiates has changed. Up to the present we have considered

the characteristic subdermal spicules in this family as being truly

sagittal, with the basal ray centripetally directed. We have now
convinced ourselves, however, by a careful examination of a

number of species, that this is not the case, but that the

inwardly pointing ray is really one of the oral rays, and that

the oi-iginal basal ray has taken on the appearance and position

of an oral ray. In other words, we find the clearest evidence

that these spicules are derived from ordinary distally situated

triradiates of the articulate tubar skeleton, which have undergone
rotation followed by the acquisition of a secondary pseudo-

symmetry. We therefore propose for them the name of

pseudosagittal. It will be remembered that Polejaeft' [1883]
recognised, in the case of Grantessa (Amphoriscus) p)ocidum and
G. jiamma, that the subdermal triradiates are not ordinary

sagittal spicules and that the centripetal ray is really one of the

lateral (=oral) rays and not the basal ray. He, however, con-

sidered that they are trira^diates of the dermal cortex which
have undergone re-orientation, and not, as we maintain, tubar

triradiates.

Various species of the genus Grantessa show quite clearly how
the change has taken place. In Grantessa hirsuta we have a

primitive type with long chambers and an articulate skeleton of

many joints. At the distal ends of the chambers are tufts of

oxea, towards which the basal rays of the triradiates of the distal

joint of the tubar skeleton are inclined, as indeed occurs also in

the genera Sycon and Grantia. Moreover, the whole spicule has

become tilted until in some cases one of the original oral rays has

assumed a position at right angles to the surface, while the other

has come to lie nearly parallel to the surface, where it probably

serves to guard the entrance to the inhalant canal. In more
advanced cases, such as Grantessa sacca and G. hispida, the great

elongation of the now inwardly directed oral ray increases the

resemblance to an ordinary sagittal spicule, but a characteristic

asymmetiy of the outwardly dii"ected (apparent oral) rays,

accompanied by a definite kink or angulation in one of them,
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(which appears to be due to change of position during individual

growth), affords a clear indication of what has really taken place.

Finally, in the most advanced types, such as Grantessa intusa7-ti-

citlata, we find the pseudosagittal subdernial spicules assuming
great dominance, almost to the exclusion of the typical articulate

tubar skeleton, so that we arrive at the so-called inarticulate

type.

The development of these characteristic spicules appears to

antedate the ajjpearance of a definite dermal cortex, for we
find in Sycon ensiferum Dendy a similar canting of certain of

the distal tubar triradiates, which renders this species almost
indistinguishable from Grantessa. Indeed, it is this out-turning-

of one of the rays of the distal tubar triradiates that has, in our
opinion, led to the formation of a dermal cortex, probably by the
drawing out of the soft tissues of the sponge with the rays in

question. Thus the origin of the dermal cortex in this family
would be intimately connected with the developmei^t of these

subdermal pseudosagittal triradiates. In the Grantiidse, on the
other hand, the dermal coi-tex appears to have originated in the
development of tangentially placed triradiates in a previously

aspicular pore-bearing dermal membrane.
These views undoubtedly tend to bridge over the gap between

the Sycettidse and the Heteropiidpe, and indeed the more pi-imitive

species of Grantessa are differentiated from Sycon and Grantia by
very slight characters, and difficult to separate from them, but
the rotation of the triradiates in question appears to have formed
the starting point of a new line of skeletal evolution which seems
to us to deserve recognition as marking a distinct family.

We consider the views here put forward as to the origin of the
subdermal pseudosagittal spicules of the Heteropiidao to be more
in accordance with observed facts than those previously suggested
by one of us (Row 1909) in regard to the "subdermal secondary
sagittal triradiates " of Grantilla, which seem to be pseudosagittal

spicules really similar to those of Grantessa.

We have changed the spelling of the name of the family from
Heteropidse to Heteropiidae, the latter being more in accordance
with the usual practice.

Genus 18. Grantessa von Lendenfeld [1885 B] (emend.).

Diagnosis. Canal system syconoid. No colossal longitudinally

placed oxea.

For illustrations of this genus see von Lendenfeld [1885 B]
and Dendy [1893 A].

The tubar skeleton in this genus ranges from articulate, with
very numerous joints, as in Grantessa sacca, G. erinaceus, G. hirsuto-

and G. hispida, to inarticulate or nearly so, as in G. glabra and
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G. polyperistomia. This character might indeed be used as a
basis for the subdivision of the genus, were it not for the
impossibility of drawing a satisfactory line between the two types

of tubar skeleton.

We recognise the following species as belonging to this

^envis :
—

Section A. With large, usually radially arranged oxea

but without microxea.

1. G. COMPRESSA Garter.

Heteropia compressa Cai'ter [1885-1886].

2. G. ERECTA Garter.

Heteropia erecta Carter [1885-1886].

3. G. ERiNACEUS Garter.

Leuconia erinaceus Carter [1885-1886]

4. G. FLAMMA PoUjaeff.

AmphoriscusJiamma PolejaefF [1883].

5. G. GLABRA Roiv.

Grantessa glabra Row [1909].

6. G HASTIFERA EolV.

Grantilla hastifera Row [1909].

Grantessa hastifera Dendy [1913].

7. G. HiRSUTA Garter.

Hypograntia hirsuta Carter [1885-1886].
Grantessa hirsuta Row [1913 MS.].

8. G. HiSPiDA Dendy.
Grantessa hispida Dendy [1892 B].

9. G. LANCEOLATA Breitfuss.

Ehnerella lanceolata Breitfuss [1898 B].

10. G. NiTiDA Arnesen.

Ebnerella nitida Arnesen [1901].

11. G. PELAGICA Ridley.

JS'ardoa pielagica Ridley [1881],

12. G. PLURIOSCULIFERA. Garter.

Heteropia plwiosGuUfera Carter [1885-1886].

13. G. POCULUM PoUjaeff.

Amphoriscus 2J0culum Polejaeff [1883].

Heteropia patidoscidifera Carter [1885-1886], ^cZe Dendy
[1892 B],

Grantessa poctihtm Dendy [1892 B].
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14. G. POLYPERiSTOMiA Carter.

Heteropia polyperistomia Carter [1885-1886].

Grantessa polyperistoinia Row [1913 MS.].

1 5. G. SACCA von Lendenfeld. Type species of the genus.

Grantessa sacca von Lendenfeld [1885 B].

16. G. SYCILLOIDES Schuffner.

Sycortis sycilloides Schuflher [1877].

Section B. Without large oxea, but with microxea.

17. G. INTUSARTICULATA Carter.

Hypograntia intusarticidata Carter [1885-1886].

Hypograntia medioarticulata Carter [1885-1886], Jide

Dendy [1892B].
Grantessa intusarticulata Dendy [1892 B].

Sectiox C. With large, usually radially arranged oxea
and with microxea.

18. G. KiJKENTHALi Breitfuss.

Ehnerella kukenthali Breitfuss [1896 A],

19. G. PREIWISCHI, sp. 11.

Ebnerella compressa Preiwisch [1904].

This new specific name has been given to the species, as

compressa is already occupied. (See above.)

20. G. SPissA Carter.

Heteropia spissa Carter [1885-1886].

21. G. THOMPSON^i Lamhe.
Amphoriscus thompsoiii Lambe [1900 B].

Section D. Without any oxea.

'22. G. GLACiALis Haeckel.

Sycaltis glacialis Haeckel [1872].

-23. G. MURMANENSIS Breitfiiss.

Amphoriscus murmanensis Breitfuss [1898 B].

24. G. SIMPLEX Jenkin.

Grantessa simplex Jenkin [1908 A].

.25. G. STAURiDEA Haeckel.

Sycetta stauridea Haeckel [1872].

Djeddea violacea Michlucho-Maclay MS., ^de Haeckel
[1872].

2Q. G. ZANZiBARENSis Jenkin.

Grantessa zanziharensis Jenkin [1908 A].
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Genus 19. Heteropia Carter [1885-1886] (emend.).

Diagnosis. Canal system syconoid. Dermal cortex with colossal

longitudinal oxea.

For illustrations of this genus see Row [1913 MS.].

This genus stands in precisely the same relation to Grantessa

that Ute does to Grantia. It is noteworthy that, in all known
species of this genus, as in the more highly developed species of

Grantessa, the tubar skeleton has been reduced to the subgastral

sagittal triradiates, supplemented by the subdermal pseudosagittal

triradiates, and has thus become " inarticulate."

The genus Heteropia was diagnosed by Carter in July 1886 as

follows :
—" Calcareous sponges in which the wall is simply

composed of sarcode supported on large sagittiform triradiates,

whose heads are fixed in opposite sides of it respectively, and
whose long shafts, extending perpendicularly across it, more or

less overlap each other."

Most of the species placed by Carter in this genus belong

to the earlier genus Grantessa of von Lendenfeld. There is^

however, one of his species, Heteropia ramosa, which is dis-

tingtiished by the presence of colossal longitudinal dermal oxea,

and which may be regarded as the type of Carter's genus. It is

curious that Mr. Carter himself [1886] described it under the

name of Ajj/iroceras ramosa, whilst saying at the same time that

it belonged to his genus Heterojna.

We recognise the following species as belonging to this

genus :

—

Section A. Without microxea.

1. H. GLOMEROSA Boiverhank.

Lettconia glomerosa ^owevhsaAz. [1872-1876].

2. H. RAMOSA Garter. Type species of the genus.

Aphroceras ramosa Carter [1886].

3. H. SIMPLEX Roui.

Heteropia simplex Row [1913 MS.].

Section B. With microxea.

4. H. RODGERi Lamhe.
Heteropia rodgeri Lambe [1900].

Genus 20. Amphiute Hanitsch [1894].

'anal system syconoid. Both gastral

with colossal longitudinal oxea.

For illustrations of this genus see Hanitsch [1895].

Diagnosis. Canal system syconoid. Both gastral and dermal
cortices with colossal loneitudinal oxea.
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This genus may be regarded as derived from some more
primitive type of Grantessa by the addition of colossal longitudinal
oxea to both dermal and gastral cortices. Those in the gastral
cortex are probably to be regarded as having been derived from
the oxea of the oscular fringe, by downward extension. In the
only known species microxea are present, and the articulate tubar
skeleton still persists.

The only known species is :

—

1. A. PAULiNi Hanitsch.

Amphvute j)aulini Hanitsch [1894].

Genus 21. Yosmaeropsis Dendy [1892 B].

Diagnosis. Canal system sylleibid (or leuconoid ?). Skeleton of

the chamber layer composed of the centrifugally directed

rays of subgastral sagittal ti-iradiates and the centripetally

directed rays of subdermal pseudosagittal triradiates, which
may be supplemented or partially replaced by confused
triradiates. No colossal longitudinal oxea.

For illustrations of this genus see Dendy [1892 B].

In all the known species of Vosmaerojjsis we find that the

canal system has not developed beyond the sylleibid condition,

and there can still be distinguished in the chamber layer very
clear indications of an inarticulate tubar skeleton ; in fact, the

genus seems to have reached almost exactly the same level of

evolution as Megapogon in the Grantiidse, when allowance is

made for the different type of skeleton in the two families.

This would at any rate seem to suggest that the family Heteropiidse

is of comparatively recent origin, and that more complex forms,

comparable to the higher types of the Grantiidse, have not yet

made their appearance, unless, indeed, they have merely escaped

observation.

We recognise the following species in this genus :

—

Section A. With large oxea and microxea.

1. Y. DEPRESSA Dendy.
Yosmaeropsis depressa Dendy [1892 B].

2. Y. MACERA Carter. Type species of the genus.

Heteropia maoera Carter [1885-1886].
Yosmaeropsis m^acera Dendy [1892 B].

3. Y. wiLSONi Dendy.
Yosmaeropsis wilsoni Dendy [1892 B].

Proc. Zool. Soc— 1913, No. L. 50
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Section B. With large, usually radially arranged oxea,

bub without microxea.

Although the author's description does not conform to the

above diagnosis, we include Polejaeff"s Leucilla connexiva in this

section of the genus, for the figures given by him show oxea

present, though no reference is made to them in the text, and

our own examination of the type specimen revealed the presence

of occasional trichoxea.

4. y. CONNEXIVA Polejaeff.

Leucilla conriewiva Polejaeff [1883].

5. V. CYATHUS Verrill.

Leucandra cyathus Verrill [1873].

6. Y. DENDYI Row.
Vosmaerojasis dendyi Row [1913 MS.].

7. Y. PRiMiTivA Roto.

Vosmaeropsis primitiva Row [1913 MS.].

8. Y. SERiCATUM Ridley.

Aphroceras sericatiom Ridley [1884].

This species has been placed in Vosmaeropsis as a result of an

examination of the type specimen made by us at the Natural

History Department of the British Museum, which revealed the

existence of typical subdermal pseudosagittal trii-adiates, though

the author's original description does not mention them.

Genus 22. Grantilla Row [1909] (emend.).

Diagnosis. Canal system syconoid. Tubar skeleton ( ? always) in-

articulate, composed of subdermal pseudosagittal triradiates

and subgastral sagittal triradiates, supplemented by
subdermal quadriradiates. No colossal longitudinal oxea.

For illustrations of this genus see Row [1909].

This gen\is was originally proposed by Row for two species,

G. qiiadriradiata and G. hastifera, which were supposed to possess

certain features that necessitated the provision of a new family,

Grantillidfe. We now consider, however, that the characters in

question do not represent any fundamental peculiarities of

structure, and we have therefore abandoned the family, as already

stated in the Introduction.

One of the two species originally assigned to Grantilla, G.

qundriradlata, however, presents an association of subdermal

quadriradiates with subdermal pseudosagittal triradiates, which is

not known in any other species of calcareous sponge, and we
therefore I'etain the name Grantilla for this species with an
emended diagnosis. The development of subdermal quadri-

radiates has evidently taken place repeatedly in the phylogeny of
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the Calcarea. We have seen it ah-early, for example, in Leitcetta,

Leucaltis and Leucettusa^ and liave not in those cases considered

the presence of such spicules as of generic value. In Grantilla,

however, they seem to assume more importance, and to take a

larger share in the formation of the skeleton of the chamber layer.

Nevertheless, had the genus not been already in existence, we
should have hesitated to propose it on this character alone.

The only known species of the genus is :

—

1. G. QUADRIRADIATA RoiU.

Grantilla quadriradiata Row [1909].

Family 8. GRANTIID^ Dendy [1892] (emend.).

Diagnosis. With a distinct dermal cortex and a proper cortical

skeleton of tangential radiates, sometimes supplemented by,

and occasionally replaced by, oxea. Flagellate chambers
ranging from elongated and radially arranged to small,

spherical and irregularly scattered. Skeleton of the chamber
layer ranging from regularly articulate to irregularly

scattered. Typically with subgastral sagittal radiates. No
subdermal pseudosagittal triradiates. Subdermal quadri-

radiates, if present, always associated with a chamber-layer

skeleton containing confused triradiates. Nuclei of collared

cells probably always apical.

It must frankly be admitted that the boundary line between
the Sycettidce and the Grantiidje is by no means shai-ply defined.

The great distinguishing feature is the presence in the latter of a

distinct dermal cortex with its own proper skeleton. The develop-

ment of such a cortex appears to have formed the determining-

condition for the farther evolution of both the canal system and
the skeleton, and it must therefore be regai'ded as of great system-

atic importance.

The first commencement of such a cortex is, however, so slight

as to be almost indistinguishable from the mere pore-bearing

dermal membrane of the most highly specialised Sycons. In

Grantia compressa the cortex is so feebly developed that Dendy, in

his early work [1892 B], included this species in the genus /St/con,

laying more stress upon the presence of dermal tufts of oxea than

we are now inclined to do in this connection. It appears to us

that the line between Sycon and Grantia, and therefore between
the Sycettidfe and Grantiidge, must be drawn at the appearance

of a dermal cortical skeleton of tangentia,! radiates distinct from
the skeleton of the radial chambers, and in accordance with these

views Grantia compressa is excluded from the genus Sycon.

Moreover, it must be pointed out that G. compressa is not the

only member of this family in which dermal tufts of oxea occui-,

as they are present also in Sycute dendyi Kirk.
50*
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With the tiansition from the syconoid to the leuconoid type o

canal system in this family, and the correlated replacement of th

articulate tubar skeleton by irregularly scattered radiates, we ge^

a close approach to the more advanced Leucascidse, such af

Leucetta and Pericharax, and we have here one of those cases o

convergence which are so frequently met with amongst sponges?

but we have already laid sufficient emphasis upon this point.

Even in the genus Leucmidra, however, subgastral sagittal tri-

radiates are usually present, and when they are absent their

absence must be regarded as secondary.

So far as our experience goes the nucleus of the collared cells

is always apical in position in this family. We have been able to

determine it in 17 species, as enumerated in an earlier section of

this paper.

The family is a very large one, comprising no less than 23 out

of the 51 genera of recent calcareous sponges which we recognise,

and containing a great diversity of structural types within it.

There are, however, very great difficulties in the way of dividing

it into subfamilies, the chief of these being the fact that the

possible methods of deriving the various genera from one
another within the family are manifold, and it is impossible

to determine satisfactoinly which are the true lines upon which
evolution has proceeded. We might, for example, place all

those genera which have a syconoid canal system and colossal

longitudinal oxea in the dermal cortex together in a subfamily

Utein?e ; or we might separate the genus Uteopsis from the

others, and unite it with Achramor2)ha and Anamixilla in a

subfamily characterised by the reduction of the tubar skeleton to

a single joint. But neither of these two possible subfamilies

would seem to be very sharply defined, and moreover, the cha-

racters in question are not confined to members of the Grantiidfe.

In short, we feel that in the present state of our knowledge it is

impossible to decide which method of grouping would express

most correctly the real afi'in.ities of the genera concerned. This

is the case with almost all the possible methods of grouping the

genera, and we have therefore decided not to attempt to split up
the family, but merely to indicate the approximate relationships

of the genera, so far as this is possible in a linear series, by the

order in which we have arranged them,
Although it seems probable that the majority of the genera in

this family are descended from the genus Sycon, yet it is quite

possible that some of them may be descended independently from
Sycetta, and thex-efore that the family may be of diphyletic

oiigin.

We have changed the name of the family from Grantidse to

Grantiidpe in accordance with the usual practice of systematic

zoologists.
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Genus 23. Grantia Fleming [1828] (emend.).

Diagnosis. Canal system syconoicl. Colossal longitudinal oxea,

if present, projecting from the surface. Tulwar skeleton
articulate, composed of I'adiate spicules, which may or may
not be supplemented by oxea.

For illustrations of this genus see Dendy [1893 AJ.

It has been conclusively shown by Minchin [1896] that the

type species of the genus Grantia is G. co^njjressa, and that the

name Grantia must always be given to the group of species

associated with G. conipressa. We have already pointed out that

this species has a definite, though slight, dermal cortex, and
that its true position is in the present family, and in fact, in the

genus Grantia as defined by Dendy in 1892.

We may point out that G. intermedia Thacker stands alone in

the genus, as far as is at present known, in the presence of apical

rays on the tangential cortical radiates, and although we do not
attach much importance to such spicules, we feel that their

presence in this species indicates at any rate a possible starting

point for the family Amphoriscidse.

We recognise the following species as belonging to this

genus :

—

Section A. With large, usually radially arranged oxea,

but without microxea.

1. G. ATLANTICA Ridley.

Grantia atlantica Ridley [1881].

2. G. BREViPiLis Haechel.

Sycandra capillosa var. hrevipilis Haeckel [1872].

3. G. CANADENSIS Lamhe.
Grantia canadensis Lambe [1896].

4. G. CAPILLOSA 0. Schmidt.

Ute capillosa O. Schmidt [1862].

Sycandra capillosa Haeckel [1872].

5. G. CHAETACEA Jenkin.

Dermatreton chartaceum Jenkin [1908 B].

6. G. CLAviGERA 0. Schmidt.

Sycimda clavigera O. Schmidt [1870].

Sycandra clavigera {Sycandra compressa var. clavigera)

Haeckel [1872].

7. G. coMOXENSis Lambe.
Grantia comoxensis Lambe [1893].
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8. G. COMPRESSA Fahricius. Type species of the genus.

Spongia compressa Fabricius [1780].

S^/cnm lingua Haeckel [1870], /fZ« Haeckel [1872].

Sycarmm rhopalodes Haeckel \\%l^\jide Haeckel [1872].

Sycandra compressa Haeckel [1872].

Sycon compressimi Dendy [1892 B].

9. G. roLiACEA Montagu.
/Spongia foUacea Monta.gu [1812].

Sycandra foliacea {Sycandra compressa var. foliacea)

Haeckel [1872].

10. G. GENUINA RoiV.

Grantia ge'nuina Row [1913 MS.].

1 1 . G. GRACILIS V071 Leudevfeld.

Vosmaeria gracilis von Lendenfeld [1885 B].

12. G. HODGSONi Jenkin.

Dermatreton hodgsoni Jenkin [1908 B].

13. G. INTERMEDIA Thacher.

Grantia intermedia Tliacker [1908].

14. G. LOBATA Haeckel.

Sycandra lobata [Sycandra compressa var. lohata) Haeckel

[1872].

15. G. LONGiPiLis Haeckel.

Sycandra capillosa var. longijiilis Haeckel [1872].

16. G. MONSTRUOSA Breitfuss.

Grantia monstruosa Breitfuss [1898 B].

17. G. PENNiGERA Haeckel.

Sycandra pennigera [Sycandra compressa var. pennigera)

Haeckel [1872].

18. G. scoTXi Jenkin.

Tenthrenodes scotti Jenkin [1908 B].

19. G. TENUIS Urban.

Grantia tenuis Urban [1908].

20. G. vosMAERi Bendy.
Grantia vosmaeri Dendy [1892 B].

Section B. Without any oxea.

21. G. asconoides Breitfuss.

Sycetta asconoides Breitfuss [1896 B].

Our reasons for placing this species under Grantia rather

than under Sycetta have been stated when discussing the

latter genus.
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22. G. CUPULA Haeckel.

Sycetta cupula Haeckel [1872].

23. G. INVENUSTA Lamhe.
Grantia invenusta Lambe [1900 B].

24. G. STROBiLUS Haeckel.

Sycetta strohilus Haeckel [1872].

Section C With large, usually radially arranged oxea,

and with microxea.

25. G. ACULEATA Urban.

Grantia aculeata Urban [1908].

26. G. EXTUSARTicuLATA Carter.

Hypograntia extusarticulata Carter [1885-1886].
Grantia extusarticulata Dendy [1892 B].

27. G. iNDicA Dendy.
Grantia indica Dendy [1912].

28. G. MiRABiLis Fristedt.

Ascandra mirahilis Fristedt [1887].

Grantia mirahilis Lundbeck [1909].

29. G. TUBEROSA Polejaeff.

Grantia tuherosa Polejaeff [1883].

Section D. With microxea, but without large oxea.

30. G. LAEVIGATA Haeckel.

Sycortis Icevigata Haeckel [1872].

Sycorttisa Icevigata von Lendenfeld [1885 B].

31. G. PHiLLipsii Lambe.
G7^antia phillipsii Lambe [1900 B].

The following are doubtfully assigned to this genus :

—

32. G. siNGULARis Breitfuss.

Sphenojjhorina singularis Breitfuss [1898 B].

The genus Sphenophorina is discussed at some length in the

list of rejected genera.

33. G. URCEOLUS Midler.

Spongia tirceolus Miiller [1788-1796].

Stated by Johnston [1842] to be very probably a variety of

Gh'antia compressa.

Genus 24. Teichonopsis nov.

Diagnosis. Sponge consisting of a single stipitate pei-son with

enormously expanded gastral cavity and thin, much folded
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wall, whose convoluted edge represents the oscular margin.

Canal system syconoid. Tubar skeleton articulate. Withoiit

colossal longitudinal oxea.

For illustrations of this genus see Dendy [1891 B].

We propose this genus for the reception of the remarkable

species T. labyrinthica, usually l-cnown as Grantia lahyrinthica,

which forms the subject of a special memoir by one of us, Dendy
[1891 B]. We now consider that the very peculiar external form
is of sufficient importance to justify generic separation. The
species w^as originally placed by Carter in his genus Teichonella,

on account of some superficial resemblance to his T. prolifera
;

but although the name Teichonella has now been universally

abandoned even for Leucetta (Teichonella) jyrolifera, we do not

consider ourselves justified in reviving it for Grantia lahyrinthica,

for Mr. Carter himself subsequently dissociated this species from
Teichonella and placed it in the genus Grantia [1885-1886].

The only known species is :

—

1. T. LABYRiNTHicA Garter.

Teichonella lahyrinthica Carter [1878].

Grantia lahyrinthica Dendy [1891 B].

Genus 25. Grantiopsis Dendy [1892 B].

Diagnosis. Canal system syconoid. Deimal cortex as thick as

the chamber layei^, with many layers of tangential triradiates.

Tubar skeleton articulate, the proximal joint being composed
of subgastral sagittal quadriradiates (? or triradiates), the
other joints of sagittal triradiates practically reduced to

the basal ray by suppression of the paired rays. Without
colossal longitudinal oxea.

For illustrations of this genus see Dendy [1893 A] and Row
[1913 MS.].

This genus was first proposed by Dendy [1892 B] for his

Grantiopsis cylindrica, and was considered by him to be a sub-
genus of Grantia. Jeiakin [1908 B] placed it as a distinct genus
in his family Staurorihaphidse, on the ground that the subgastral

spicules were " chiactines." As we cannot accept the chiact

theory, we again transfer the genus to the Giuntiidae, but
consider it sufficiently distinct from Grantia to deserve generic

recognition.

We have recently discovered, as the result of our study of

Mr. Carter's MS. illustrations, in the possession of one of us,

that that author's " Hypograntia infreqimns (incertee sedis) " is

undoubtedly a species of Grantiopsis, a,nd the same species has
recently tui-ned up again in the collection made by the Hamburg
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South-Western Australian Expedition of 1905. As neither

Mr. Carter's Hypograntia nor the species H. infrequens were
ever recognisably diagnosed, we do not consider it necessary to

abandon the generic name Gi-antiopsis. The question will be
more fully dealt with in the forthcoming report on the above-

mentioned collection [Row 1913 MS.].

We recognise the following species in this genus :

—

1. G. CYLmDRiCA Bendy. Type species of the genus.

Grantiopsis cylindrica Dendy [1892 B].

2. G. INFREQUENS Carter.

Hypograntia infrequens Carter [1885-1886].
Grantiopsis infrequens Row [1913 MS.].

Genus 26. Sycute nov.

Diagnosis. Canal system sj^conoid. Dermal cortex provided with

colossal longitudinally arranged oxea. Tubar skeleton

articulate. Distal ends of the flagellate chambei's crowned
with tufts of oxea lying between the colossal longitudinal

oxea.

For illustrations of this genus see Kirk [1894].

This genus has been provided for Kirk's Sycon dendyi, a species

which is curiously inteinnediate in character between Sycon and
Ute, retaining the well-defined tufts of oxea which are charac-

tei'istic of Sycon and at the same time possessing the colossal

longitudinal oxea characteristic of Ute.

The only known species is :

—

1 S. DENDYI Kirk.

Sycon dendyi Kirk [1894].

Genus 27. Ute O. Schmidt [1862] (emend.).

Diagnosis. Canal system syconoid. Tubar skeleton articulate.

Dermal cortex well developed, containing colossal longi-

tudinal oxea. No tufts of oxea at the distal ends of the

flagellate chambers.

For illustrations of this genus see Dendy [1893 A].

We allocate the following species to this genus :

—

Section A. Without microxea.

1. U. ENSATA Bowerhanh.

Qrantia ensata Bowerbank [1864-1882].

Sycandra glabra var. ensata Haeckel [1872].
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2. U. GLABRA 0. Schmidt. Type species of the genus.

Ute glabra 0. Schmidt [1864].

Ute capillosa J. E. Gray [1867], fide Haeckel [1872].

Sycandra glah7'a Haeckel [1872].

3. U. RiGiDA Haeckel.

Sycandra glabra var. rigida Haeckel [1872].

4. U. SYCONOiDES Garter.

Aphroceras syconoides Carter [1885-1886].

Section B, With microxea.

5. U. SPENCERi Dendy.
Ute spenceri Dendy [1892 B].

6.. U. spicuLOSA Bendy.
Ute spiculosa Dendy [1892 Bj.

Genus 28. Synute Dendy [1892 A].

Diagnosis. Sponge consisting of many Ute-like individuals com-
pletely fused together, and invested with a common cortex

containing colossal longitudinal oxea.

For illustrations of this genus see Dendy [1893 A].

This genus represents the highest known type of integration

met with amongst syconoid sponges.

The only known species is :

—

1. S. PULCHELLA Dendy.
Synute pidchella Dendy [1892 A].

Synute puhhella Row '[1913 MS.].

Genus 29. Sycodorus Haeckel [1872] (emend.).

iT-^eWa Dendy [1892 B].

Diagnosis. Canal system syconoid. Tubar skeleton articulate.

Gastral cortex with a layer of large longitudinally arranged
oxea, but no oxea in the dermal cortex.

For illustrations of this genvTS see Haeckel [1872].

Dendy proposed the genus Utella in 1892 for the reception of

Haeckel's Sycandra hystrix, and suggested that 0. Schmidt's

Ute utricidus might also be included in it. As we feel that the

laws of priority necessitate our using Haeckel's subgeneric names,
where possible, in preference to later ones, we propose to substitute

Sycodorus for Utella, the species which precede S. hystrix in the
subgenus in Haeckel's monograph having been assigned to earlier

genera. For Ute titriculus Ave have retained the generic name
Sycandra.
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The only known species is :

—

1. S. HYSTKix Haeckel.

Sycandra hystrix Haeckel [1872].

Genus 30. Achramorpha Jenkin [1908 B] (emend.).

Diagnosis. Canal system syconoicl. Skeleton of the chamber
layer reduced to the basal rays of the subgasti-al sagittal

triradiates (which may become quadriradiates by the addi-

tion of an apical ray), with radial oxea lying between the

chambers and projecting from the surface. No colossal

longitudinal oxea.

For illustrations of this genus see Jenkin [1908B] ; and Breitfuss

[1898 D] under Ebnerella schulzei.

This genus was proposed by Jenkin for the three species

glacialis, grandinis and nivalis, which resemble one another

closely, and which all possess the so-called chiactines of his

supposed family Staurorrhaphidte. The fact that another species,

Breitfuss's Ebnerella schidzei, differs in no essential point except

the absence of chiactines, affords strong evidence for our view

that the latter are nothing but subgastral sagittal triradiates

that have developed apical rays, and therefore not even of generic

importance, since such spicules are known to occur in other

Grantiidae. These species, however, form a well-defined grovip,

and we accordingly retain the generic name Achramorpha, with

an emended diagnosis based upon what we believe to be more
important characters.

We assign the following species to the genus :

—

Section A. With microxea.

1. A. glacialis Jenkin.

Achraonorpha glacialis Jenkin [1908 B].

2. A. GRANDINIS Jenkin.

Achramorpha grandinis Jenkin [1908 B].

3. A. NIVALIS Jenkin. Type species of the genus.

Achraiiiorpha nivalis Jenkin [1908 B].

4. A. SCHULZEI Breitfuss.

Ebnerella schulzei Breitfuss [1896 A].

Section B. Without microxea.

5. A. TRUNCATA Topscnt.

Grantia truncata Topsent [1907].
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Genus 31. Uteopsis nov.

Diagnosis. Canal system syconoid. Tubar skeleton reduced to

the basal rays of subgastral sagittal radiates, stipplemented

distally by radially arranged oxea. Dermal cortex well

developed, and containing colossal longitudinal oxea.

.For illustrations of this genus see Pol6jaefF [1883].

We propose this genus for PolejaefF's Ute argentea, which
obviously differs widely from the other species of the genus Ute.

The replacement of the distal portion of the tubar skeleton

by oxea is a very unusual feature, and, from the analogy of

Grantiopsis, we think it possible, but not probable, that these

oxea are really radiates whose paired rays have been completely

lost. It seems more jorobable that they are to be compared to

the radial oxea of Aclirwmorpha.

The "tubar" quadriradiates referred to by Polejaeff presumably
belong to the exhalant canals of the chambers, and not to the

chambers themselves.

The only known species of the genus is :

—

1. U. ARGENTEA PoUjaeff.

Ute argeniea Polejaeff [1883].

Genus 32. Anamixilla Polejaeff [1883].

Diagnosis. Canal system syconoid. Tubar skeleton reduced to

the outwardly directed basal rays of the subgastral sagittal

radiates. Skeleton of the chamber layer otherwise con-

sisting of large triradiate spicules, ai-ranged without regard

to the direction of the chambers. Dermal cortex well

developed, but without colossal longitudinal oxea.

For illustrations of this genus see Polejaeff [1883].

As Dendy has previously pointed out [1893 A], this genus may
be looked upon as a Gh-antia in which the ordinary tubar skeleton

has been almost entirely replaced by the invasion of large tri-

radiates from the dermal cortex. Thus the genus is of interest

as indicating one method by which the confvised chamber-layer

skeleton of Leucandra may have arisen.

The only known species is :

—

1 . A. TORRESi Polejaeff.

Anamixilla tori'esi Polejaeff [1883].
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Genus 33. Sycyssa Haeckel [1872].

Diagnosis. Canal system syconoid. Skeleton entirely composed
of oxea. Dermal cortex well developed, but without colossal

longitudinal oxea. Gastral cortex with a subgastral layer of
oxea, arranged longitudinally.

For illustrations of this genus see Haeckel [1872].

This genus is highly remarkable for the complete suppression
of the radiate spicviles. An analogous condition is met with in
Ascyssa. Leucyssa, Trichogypsia and Kiiarrhaphis

.

The only known species is :

—

1. S. HUXLEYi Haeckel.

Sycyssa huxleyi Haeckel [1872].

Genus 34. Megapogon Jenkin [1908 B] (emend.).

Diagnosis. Canal system sylleibid or leuconoid. Skeleton of the
chamber layer retaining clear traces of the original articulate

character and not confused ; composed chiefly of subgastral
sagittal quadriradiates, with their apical rays projecting into
the gastral cavity ; with a few sagittal triradiates arranged
as usual. N'o gastral skeleton of tangentially placed radiates,

except round the osculum. No colossal longitudinal oxea.

For illustrations of this genus see Jenkin [1908 B].

Jenkin included in this genus five species, M. cmciferus^
M. villostbs, M. raripilus, M. pollicarls and M. crispatus, and
placed it in the family Staurorrhaphidfe on account of the
presence of so-called chiactines. His figure of M. villosus,

however, is alone sufiicient to indicate that the "chiactines"
are merely subgastral sagittal radiates which have developed
apical rays, as in so many other cases, and we find it necessary

to base the genus, which we believe to be a natural one, on other
characters.

The absence of tangentially arranged gastral radiates, combined
with the presence of the so-called " chiactines," might be used as

an argument for the validity of the chiact theory, on the sup-
position that all the gastral tangential radiates had been converted

into chiactines, but we must remember that in one species at any
rate, M. rarijnlus, the so-called chiactines are associated with
subgastral sagittal triradiates, which differ from them only in

the absence of an apical ray, and there is no ground for supposing
that the chiactines have any special significance. It is quite

possible that all these subgastral sagittal spicules have been
rotated into their present positions, as already pointed out in the
Introduction, but this fact does not justify us in distinguishing
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the cliiactines as fundamentally rUffei'eut from other subgastral

sagittal radiates.

Megapogon villosus, with its sylleibid canal system and almost

syconoid skeleton, exhibits a very interesting stage in the

evolution of the leuconoid type, and the same is perhaps true

of M. pollicaris.

We place the following species in this genus :—

1. M. CRISPAXUS Je?i^m.

Megapogon Gris2)atus Jenkin [1908 B].

2. M. CRUCiFERUS PoUjaeff. Type species of the genus.

Leuconia crucifera PolejaefT [1883].

3. M. POLiiiCARis Jenkin.

Megapogon pollicaris Jenkin [1908 B].

4. M . RARiPiLUS Jenkin.

Megapogon raripilus Jenkin [1908 B].

5. M. VILLOSUS Jenkin.

Megapogon villosus Jenkin [1908 B].

Genus 35-. Leucandra Haeckel [1872] (emend.).

Diagnosis. Sponge usually a single person, or a colony of such

persons in which the component individuals are readily

recognisable. Canal system leuconoid. Skeleton of the

chamber layer more or less confused, but frequently with

vestiges of an articulate tubar skeleton in the form of sub-

gastral or other sagittal triradiates. Dermal skeleton of

tangentially placed triradiates, which may sometimes develop

an apical ray. Colossal longitudinally placed oxea, when
occurring in the dermal cortex, never forming a smooth

layer, but always projecting conspicuously from the surface.

For illustrations of this genus see Vosmaer [1880] and Dendy
[1893 A].

The genus Leucandra as here defined is much more narrowly

circumscribed than it was by Dendy previously [1892 B]. In

fact Dendy's genus is here represented by no less than 10 genera,

namely, Leucandra, Baeria, Leucopsila, Aphroceras, Leucettaga,

Lamontia and Eilhardia in the family Grantiidfe, and Leuco-

malthe, Pericharax and LeuceUiLsa in other families, while

certain species have been transferred to Leticetta. On the other

hand, we include in the pi^esent genus certain species which

possess subdermal quadriradiates, and which on that account

were placed by Dendy in the genus Leucilla ; for, as we had

occasion to point out with regard to both Leucetia and Grantia,
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we do not consider that the mere presence or absence of a fovirth

ray on a^ radiate spicule in the dermal cortex can be regarded as

of generic import. We shall discuss the true characteristics of

Leucilla when dealing with that genus.

The genus Leucandra as now defined may be regarded as

derived from a Grantia-W^Q ancestor by the conversion of

the syconoid canal system into a leuconoid one, with the

simultaneous replacement of the articulate tubar skeleton by
an irregularly scattered skeleton of the chamber layer (compare

Anamixilla). Indications of the syconoid ancesti-y can, however,

frequently be detected in the skeleton (compare Megapogon),

while as regards canal system such species as L. australiensis

Carter and L. infesta sp. n. (^Leucilla intermedia Row [1909]),

which are of the so-called sylleibid type, foi'm connecting links

between Grantia and Leucandra.

We recognise the following sjaecies as belonging to this

genus :

—

Section A. With large, usually i-adially arranged oxea,

but without microxea.

1. L, ANANAS Montagu.
Spo7igia ananas Montagu [1812].

Spongia pulvertdenta Grant \\9>2%~], fide Haeckel [1872].

Scij2}ha ovata S. F. Gray [1821],>Ze Haeckel [1872].

Sycimda j»e?wciZZaf«. 0. Schmidt [1870], fide Haeckel

[1872].

Leucandra ananas Haeckel [1872].

2. L. ANGUiNEA Ridley.

Leucortis anguinea Ridley [1884].

3. L. ANOMALA Haeckel.

Leicceita pandora var. anomala Haeckel [1872].

4. L. ARMATA Urban.

Leuconia armata Urban [1908].

5. L. ASPERA 0. Schmidt.

Sycon asperiom 0. Schmidt [1862],
'^ Spongia j)c(,nicea Esper [V\,fide Haeckel [1872].

'^Spongia infiata Delle Chiaje [1828], fide Haeckel
[1872].

Leucandra aspera Haeckel [1872].

6. L. AUSTRALIENSIS Carter.

Leaconia fistulosa var. australiensis Carter [1885-1886].
Leucandra australiensis Dendy [1892 B].

7. L. CAMiNUS Haeckel.

Dyssyconella caminus Haeckel [1870].

Leucandra caminus Haeckel [1872].
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8. L. CAPILLATA PoUjaeff.

Leuconia multiformis var. capillata Pol6jaeff [1883].

9. L. ciRRATA Jenlcin.

Leucandra cirrata Jenkin [1908 B].

10. L. ciRRHOSA Urban.

Leuconia cirrhosa Urban [1908].

11. L. CLAViFORMis Schuffner.

Leucandra claviformis Schuffner [1877].

12. L. COMPACTA Garter.

Leuconia compacta Carter [1885-1886].

13. L. CRAMBESSA Haeckcl.

Leucandra cramhessa Haeckel [1872].

14. L. CRUSTACEA Haeckel.

Leucaltis Crustacea Haeckel [1872].

15. L. cuMBERLANDENSis Lambe.
Leucandra cumberlandensis Lambe [1900 B].

16. L. DONNANi Dendy.
Leucandra donnani Dendj [1905J.

17. L. ECHiNATA Schuffner.

Leucandra echinata Schuffiier [1877].

Leuconia echinata Garter [1885-1886], fide Dendy
[1913].

Leucandra echinata Dendy [1913].

18. L. EGEDii 0. Schmidt. Type species of the genus.

Sycinula egedii 0. Schmidt [1870].

Leucandra egedii Haeckel [1872].

19. L. FALCiGERA Schuffncr.

Ljcujcandra falcigera Schuffner [1877].

20. L. FiSTULOSA Johnston.

Orantia fistulosa Johnston [1842].

Leucandra fistulosa Haeckel [1872].

21. L. GEMMiPARA Thacker.

Leucandra gemmipara Thacker [1908].

22. L. GossEi Bowerbank.

Leucogypsia gossei Bowerbank [1864-1882].

Leucandra gossei Haeckel [1872].

23. L. HIBERNA Jenkin.

Leucandra hiherna Jenkin [1908 B].

24. L. HiRSUTA Topsent.

Leucandra hirsuta Topsent [1907].
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25. L. HisPiDA Carter.

Leuconia hisjnda Carter [1885-1886].

26. L. INFESTA, sp. n.

Leucilla intermedia Row [1909].

The new name is given to this species as intermedials already

occupied.

27. L. KERGUELENSis Urban.

Leucandra kerguelensis Urban [1908].

28. L. LENDENFELDi Breitfuss.

Leuconia lend^enfeldi Breitfuss [1897].

Leucortis elegans von Lendenfeld, MS., fide Breitfuss

[1897].

29. L. LUNULATA Haeckel.

Leucandra lunulata Haeckel [1872].

30. L. MASATiERRiE Breitfuss.

Leuconia masatierroi Breitfuss [1898 E].

31. L. MEANDRiNA von Lendenfeld.

Leucandra 'meandrina von Lendenfeld [1885 B].

32. L, BIINIMA B.oiv.

Leucandra minima Bow [1913 MS.].

33. L. MULTIFORMIS PoUjaeff.

Leuconia midtiformis Polejaeff [1883].

34. L. PHiLLiPENSis Bendy.
Le%icandra pliillipen&is Dendy [1892 B].

35. L, PALLIDA Row.
Leucandra. pallida Row [1913 MS.].

36. L. PULviNAR Raechel.

Sycolepis pidvinar Haeckel [1870].

Mlea dohrovii Michlucho-Maclay, MS., fide Haeckel

[1872].

Leucortis pulvinar Haeckel [1872].

37. L. THULAKOMORPHA RoW.
Leucandra thulakomorpha Row [1913 MS.].

38. L. VAGINATA von Lendenfeld.

Leucandra vaginata von Lendenfeld [1885 B],

39. L. VALIDA Lamhe.
Leucandra valida Lambe [1900 B].

40. L. viLLOSA von Lendenfeld.

Leucandra villosa von Lendenfeld [1885 B].

Proc. Zool. Soc— 1913, No. LI. 51
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41. L. WASlNENSis Jenkin.

Leucilla wasinensis Jenkin [1908 A].

Zeitcandra wasinensis Dendy [19 13 J.

Section B. With large, usually radially arranged oxea,

and with microxea.

42. L. AMORPHA Polejaeff.

Leuconia multiformis var. amorpha Polejaeff [1883],

43. L. ANPRACTA Urban.

Leuconia anfracta Urban [1908].

44. L. APiCALis Urban.

Leucandra apicalis Urban [1905].

45. L, BALEARICA Lacksc/ieivitsch.

Leuconia balearica Lackschewitsch [1886].

46. L. BULBOSA Hanitsch.

Leucandra bulbosa Hanitsch [1895].

47. L, coiMBE^ Breitfuss.

Leuconia coimbrce Breitfuss [1898 C].

48. L. CONICA von Lendenfeld.

Leucandra conica von Lendenfeld [1885 B].

49. L. CALLiEA Haeckel.

Leucandra crambessa var. callcea Haeckel [1872].

50. L. CROSSLANDi Thacker.

Leucandra crosslandi Thacker [1908].

51. L. CYLiNDRiCA Fvistedt.

Leucandra cylindrica Fristedt [1887].

52. L. FERNANUENSis Breitfuss.

Leuconiafernandensis Breitfuss [1898 E].

53. L, GLADIATOR Dendy.
Leucandra gladiator Dendy [1892 B].

54. L. HEATHii Urban.

Leucandra lieathii Urban [1905].

55. L. jouBiNi Topsent.

Leucandra joubini Topsent [1907].

56. L. LORiCATA Polejaeff.

Leuconia loricata, PolejaefF [1883].

57. L. MINOR Urban.

Leuconia minor Urban [1908].

58. L. PLATEi Breitfuss.

Leuconia platei Breitfuss [1898 E].
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59. L. PYRiFORMis Lamhe.
Leiiconia pyriformis Lambe [1893].

60. L. RODRiGUEZii Lackschewitsch.

Leuconia rodriguezU Lackschewitscli [1886].

61. L. RUDiFERA Polejaeff.

Leuconia rudifera Polejaeff [1883].

Leucandra rudifera Thacker [1908].

62. L. SPissA Urban.

Leuconia spissa Urban [1908].

63. L. TAYLORi Lambe.
Leucandra taylori Lambe [1900 A].

64. L. TYPiCA Polejaeff.

Leuconia typica Polejaeff [1883].

65. L. viTREA Urban.

Leuconia vitrea Urban [1908].

Section C. With microxea, but without large oxea.

66. L. JOHNSTONii Carter.

Orantia nivea var.^ Johnston [1842].

Leicconia johnstonii Carter [1871 B].

Leiijcandra johnstonii Haeckel [1872].

67. L. LOBATA Carter.

Leuconia lobata Carter [1885-1886].

68. L. MULTiFiDA Garter.

Leuconia multifida Carter [1885-1886].

69. L. NIVEA Grant.

Spongia nivea Grant [1825-1826].

Leucandra nivea Haeckel [1872].

70. L. ovATA Polejaeff.

Ljeuconia ovata Polejaeff [1883].

71. L. PRAVA Breitfuss.

Leitconia jirava Breitfuss [1898 C].

Section D. Without oxea of any kind.

72. L. BATHYBiA Haeckcl.

Dyssycum p)^rlmimmi Haeckel [1870], fide Haeckel
[1872].

Leacaltis bathybia Haeckel [1872].
Grantia arabica Michlucho-Maclay, MS., fidx Haeckel

[1873].

The earlier of Haeckel's names for this species, perimimcm, is

a nomen nudum, as it never was accompanied by a diagnosis
51*
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73. L. BRUMALis Jenkin.

Leucandra hrumalis Jenkin [1908 B].

74. L. CURVA Schuffner.

Leucandra curva Scliuffner [1877].

75. L, FRIGIDA Jenkin.

Leucandra frigida Jenkin [1908 B].

76. L. GELATiNOSA Jenkin.

Lencandra gelatinosa Jenkin [1908 B].

77. L. HELENA von Lendenfeld.

Leucaliis helena von Lendenfeld [1885 B].

78. L. IMPRESSA Hanitsch.

Leacaltis impressa Hanitscli [1890].

79. L. INNOMINATA, sp. n.

Leucilla crosslandi Row [1909].

The new name is necessitated by the fact that the name
crosslandi is already occupied in this genus.

80. L. INTERMEDIA Haeckel.

Le%icetta pandora var. intermedia Haeckel [1872].

81. L. LEVIS Polejaeff.

Leuconia levis Poleja,eff [1883].

82. L. NAUSICA^ Schufner.
Leucaltis nausicace Schuffner [1877].

83. L. PANDORA Haeckel.

Leucetta pandora Haeckel [1872].

84. L. PUMiLA Jioioerhank,.

Leuconia pumila Bowerbank [1864-1882].

Leucaltis pumila Haeckel [1872].

85. L, SAGiTTATA Haeckcl.

Lexicetta sagittata Haeckel [1872].

86. L. scHAUiNSLANDi Preiwisch.

Leucetta schauinslandi Preiwisch [1904].

87. L. TELUM von Lendenfeld.

Polejna telum von Lendenfekl [1891].

88. L. vERDENSis Thacker.

Leucandra verdensis Thacker [1908].

The following species are doubtfully assigned to this genus :—

•

89. L. INFLATA Delle Chiaje.

Spongia injlata Delle Chiaje [1828].

Possibly identical with Leucandra aspera, fide Haeckel
[1872].
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90. L. PANicEA Esper.

iSpongia panicea Esper, ^icZe Haeckel [1872].

Esper's original reference to this species has not been
found by us, but Haeckel [1872] states that the species is

possibly identical with Leucandra aspiera.

Genus 36. Baeria Michlucho-Maclay [1870] (emend.).

Diagnosis. Canal system leuconoid. Skeleton of the chamber
layer composed almost exclusively of irregularly scattered

colossal quadrii-adia-tes. Mici'oxea pi'esent in large numbers,
and of very characteristic form, being almost always pierced

with a small hole towards one end.

For illustrations of this genus see Haeckel [1872].

The very characteristic " needle-eye " spicules of this genus are

really triradiates, in which two of the rays are very much reduced

and have come to lie approximately side by side, being actually

fused at their distal ends. In this way we get a linear spicule

very slightly swollen at one end, and in the centre of the swelling

a small hole, the remnant of the space between the two originally

separate rays. That this is the true explanation of these spicules

was made abundantly clear from an examination by one of us

(Row) of a microscopical preparation of the species preserved at

Jena, for while most of the spicules were found to correspond

exactly to the type described above, a few of them had the

reduced rays not fused together but widely open, thus maintaining

the triradiate condition. Exactly similar spicules occur in

Kuarrhaphis cretacea (q. v.).

It may perhaps be pointed out here that these spicules indicate

a possible way in which all the calcai'eous monaxon spicules may
have originated. At any rate their occurrence adds probability

to the presumption that all calcareous oxea have been derived

from triradiates in some way or other.

The only known species of the genus is :

—

1 . B. ocHOTENSis Michlucho-Maclay.

Baeria ochotensis Michlucho-Maclay [1870].

Leucandy^a ochotensis Haeckel [1872].

Genus 37. Leucopsila nov.

Diagnosis. Canal system leuconoid. Skeleton of the chamber
layer composed almost exclusively of irregularly scattered

colossal quadriradiates. Gastral cortex well developed, but

without any radiate spicules, the whole of the gastral skeleton

being formed of a dense layer of microxea.
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For illustrations of tliis genus see Haeckel [1872].

The very peculiar character of the skeleton of the gastral cortex

seems to justify the erection of a new genus for 0. Schmidt's;

Leuconia stylifera.

The only known species is:—
1. L. STYLIFERA 0. Schmidt.

Leuconia stylifera O. Schmidt [1870].

Leucandra stylifera Haeckel [1872].

Genus 38. Aphroceras Gray [1858].

Diagnosis. Sponge usually a single person or a colony of such

persons in which the component individuals are readily re-

cognisable. Canal system sylleibid or leuconoid. Skeleton

of the chamber layer more or less confused, but frequently

with vestiges of an articulate tubar skeleton in the form of

subgastral or other sagittal radiates. Dermal skeleton of

tangentially placed triradiates supplemented by colossal oxea

placed longitudinally and not projecting from the surface

sufficiently to render it hispid.

For illustrations of this genus see von Lendenfeld [1891],

under Vosmaeyna corticata.

The genus Aphroceras was originally proposed by Gray [1858]
to receive a sponge from Hong-Kong, whose chief characteristics,,

at any rate from our point of view, were the leuconoid canal

system and the colossal longitudinal oxea of the dermal cortex..

Since then other species which combine these characters have
been described, and, although recent authors have not seen fit to

accept this genus, we feel that these species form a very natural

group, and we consider that the characters distinguishing it are'

sufficiently well defined to render it possible to separate it from
its nearest ally, Le\ica'ud.ra. In fact, almost the only species that

presents any difficulty is Haeckel's Leucandra craonbessa and its

varieties, in which the colossal oxea are not arranged longi-

tudinally, but lie scattered quite irregularly over the surface of

the sponge. This condition is somewhat intermediate between
that of some Leucandras and that of Ajyhroceras, and we prefer

to place this species in the genus Leucandra.

It may be advisable to state that we do not consider Aphroceras

to have been derived from Ute or a Ute-like form, but directly

from an ancesti-al Leucandra.

We recognise the following species as belonging to this

genus :

—
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Section A. Withovit microxea.

1. A. ALCicoRNis Gra]i. Type species of the genus.

Aphroceras cdcicornis Gray [1858].
Cyathiscus actinia, Haeckel [1870],_/i(Ze Haeckel [1872].
Leucandra alcicornis Haeckel [1872].

2. A. CATAPHRACTA Ilasckel.

Leucandra cataphracta Haeckel [1872].

3. A. ELONGATA Scliuffncr.

Leucandra elongata Schufiher [1877].

Section B. Witli microxea.

4. A. CiESPiTOSA Haeckel.

Leucandra alcicornis var. ccespitosa Haeckel [1872].

5. A. CLiARENSis Stephens.

Leucandra cliarensis Stephens [1912].

6. A. CORTICATA von Lendenfeld.

Vosmaeria corticata von Lendenfeld [1891].

Genus 39. Leucettaga Haeckel [1872] (emend.).

Diagnosis. Canal system leuconoid. Skeleton almost entirely

composed of a confused mass of triradiates, which are mostly
irregular and which form the dermal cortical skeleton as

well as the skeleton of the chamber layer. Gastral cavity

traversed by numerous endogastric septa, which possess a
special skeleton of their own in the form of minute radiates.

For illustrations of this genus see Haeckel [1872].

This genus is proposed for the reception of Haeckel's Leucetta

2)andora var. loculifera, which is the only known species. It

affords an example amongst leuconoid Calcarea of that remarkable
development of endogastric septa which occuis also in certain

Leucosolenias (e. g. L. wilsoni) among the Homocoelidse, in

Leucettusa among the Leucaltidse, and in Sycandra among tlie

SycettidfB. We have, however, only considered it necessary to

attribute generic importance to this character when it is combined,

as in the present instance, with the presence of an endogastric

skeleton.

We haA^e revived this name, which was applied by Haeckel to

one of the subgenera of his Leucetta, for this genus.

The only known species is :

—

1. L. loculifera Haeckel.

Leucetta pandora \a.v. locidifera Haeckel [1872].
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Genus 40. Paraleucilla Dendy [1892 B].

Diagnosis. Canal system leuconoid. Skeleton of the chamber
layer composed of confused triradiates. Subdermal cavities

present, supported by an inner and an outer layer of quadri-
radiates, whose apical rays cross each other in opposite

directions. Dermal cortex with tangentially placed tri-

radiates, between wdn'ch lie large, longitudinally placed oxea.

For illustrations of this genus see Haeckel [1872].

This genus was proposed by Dendy [1892 B] to receive Haeckel's
Lettcandra cuciimis, but abandoned by him in 1893 on the ground
that it was not sufficiently distinct from Leucilla. He also

pointed out that Polejaeff had previously proposed the name
Pericharax for the same sponge. Further consideration has,

however, convinced us that the dermal quadriradiates of

Leucandra cucumis are not really compai-able to the subdermal
quadriradiates oi Leucilla and other Amphoriscidse, being related

solely to the cortex and not to the chamber layer at all. We
therefore transfer the species to the family Grantiidfe, with which
it has much more in common than with any other family of

Oalcarea. We know nothing, however, of the position of the
nucleus of the collared cells. The first mentioned species of

Pericharax^ on the other hand, is P. carteri Polejaeft' [1883, p. 19]
which we have now shown to belong to the Leucascid-Leucaltid
line of descent. We cannot therefore associate Leucandra
cucumis with either Leucilla or Pericliarax^ and it therefore
appears to us that as it is clearly distinguished from other
Grantiidse by the presence of subdermal cavities with a special

skeleton, it is necessary to revive the genus Paraleucilla for its

reception. Haeckel, it is true, placed his Leucandra cucumiis in

the subgenus " Leucogypsa," but Bowerbank's name " Leuco-
gyjysia'^ if revived at all. which we think very undesirable, would
have to be reserved for Leucandra.

The only known species is :

—

1. P. CUCUMIS Haeckel.

Leucandra cticumis Haeckel [1872].

Paraleucilla cucumis Dendy [1892 B].

Genus 41. Lamontia Kirk [1894].

Diagnosis. Sponge consisting of a single person Avith a specialised

pore-zone below the terminal osculum. Canal system
leuconoid. Skeleton of the chamber layer consisting of small
scattered oxea. Dermal cortex with triradiates in addition
to oxea. Gastral quadi'iradiates present.

For illustrations of this genus see Kirk [1894].
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The only species of this curious genus is Kirk's Zamontia zona
from New Zealand, which perhaps forms a transition from the

genus Leucmidra to the genus Leucyssa.

1. L. ZONA Kxrli.

Lamontia zona Kirk [1894].

Genus 42. Leucyssa Haeckel [1872] (emend.).

Diagnosis. Canal system leuconoid. Skeleton entirely composed
of smooth oxea.

For illustrations of this genus see Haeckel [1872].

We can only suppose that this genus, which has only been
observed by Haeckel, owes its peculiar skeleton to the complete

suppression of ancestral radiates.

The only known species is :

—

1 . L- spongilla Haeckel.

Leucyssa spongilla Haeckel [1872].

Genus 43. Trichogypsia Carter [1871 B],

Diagnosis. Canal system leuconoid. Skeleton entirely composed
of spined oxea.

For illustrations of this genus see Haeckel [1872].

In 1871 Carter proposed the genus Trichogypsia for his species

T. villosa. In 1872, in " Die KalkschAvamme," Haeckel regarded

this species as a variety of his Leucyssa incrustans, the specific

name incrustans having been given by him without description in

1870 under the genus Sycolepis. The diagnosis of Sycolejns also

contained no reference to the essential peculiarities of the species

in question, and was subsequently abandoned by its author.

The name Trichogypsia has therefore priority in our opinion

over both Sycolepis and Leucyssa, and we have retained it here

for species which, like T. villosa, have spined oxea, while using

Haeckel's name I^eucyssa for those with smooth oxea.

We consider that Haeckel's variety lichenoides, which is the

first variety of his Leucyssa incrustans, is specifically distinct from
Carter's Trichogypsia villosa, and as the name villosa has priority

over incrustans, we confine the latter to the form termed by
Haeckel var. lichenoides.

We recognise the following species of this genus :

—

1. T. iNCRUSTAxs HaeckeL
Leucyssa incrustans var. lichenoides Haeckel [1872].
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2. T. viLLOSA Carter. Type species of the genus,

Trichogypsia'villosa Carter [1871 B].

Leucyssa incrustans var. villosa Haeckel [1872].

It is doubtful whether Haeckel's Sycolevis incrustans is really

a synonym of TricJtogypsia villosa or of T. incrustans.

Genus 44. Kuarrhaphis nov.

Diagnosis. Canal system presumably leuconoid. Skeleton com-
posed exclusively of pei'forated "needle-eye" spicules.

For illustrations of this genus see Haeckel [1872].

We propose this name for Haeckel's Leucyssa cretacea, which
differs from all the other species included by him in the genus

Leucyssa in the remarkable perforation of the " needle-eye

"

spicules. Spicules of practically identical form are found in the

genus Baeria^ and we must refer the reader to that genus for a

discussion of their nature and origin. In Baeria they are still

associated with triradiates and colossal quadriradiates. Whether
Kuarrhaphis is to be regarded as derived from a Baeria-like

ancestor by the complete suppression of the radiate spicules,,

or whether the remai^kable "needle-eye" spicules have arisen

independently in the two cases, it is impossible to decide.

The only known species is :—

1. K. CRETACEA Haeckel.

Leucyssa cretacea Haeckel [1872].

Genus 45. Eilhardia Polejaeff [1883].

Diagnosis. Sponge calyciform, with pores on the inner and
oscula on the outer surface of the cup. Canal system leu-

conoid. Skeleton of the chamber layer confused, composed
of triradiates of various shapes and sizes, and of microxea.

Cortex of inner surface with microxea and sagittal triiadiates,.

cortex of the outer surface with large oxea and sagittal

triradiates.

For illustrations of this genus see Polejaeff [1883].

The only known species of the genus is Polejaeff's Eilhardia

schtdzei, a highly remarkable sponge in many ways, the distri-

bution of the pores and oscula being exactly the reverse of the
usual condition in cup-shaped sponges, and indicating that the

sponge cannot be regarded as a single leuconoid person with
expanded osculum, in the same way as the calyciform Pericharax-

peziza.
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Although the genus Eilhardla was abandoned by Dendy
[1892 B], we now consider that it is fully entitled to i^ecog-

nition.

The only known species is :

—

1. E. SCHULZEI PoUjaeff.

Eilhardla sclmdzei PolejaefF [1883].

Family 9. AMPHORISOID^ Dendy [1892 BJ (emend.).

Diagnosis. Flagellate chambers ranging from elongated and
radially arranged to small, spherical a.nd irregularly scattered.

With a distinct dermal cortex supported by a skeleton of

tangentially placed radiates to which oxea may be added.
Some or all of the dermal radiates with large apical I'ays,

which project inwards through the chamber layer to a greater

or less extent, and form the principal part of its skeleton.

No articulate tubar skeleton, but sometimes, in the leuconoid

forms, a confused skeleton of quadriradiates in the chamber
layer. Nuclei of collared cells probably always apical.

The most conspicuous feature of this family lies in the large

dermal or subdermal quadriradiates with centripetally directed

ajDical rays. >Such spicules may indeed be present in certain

species of Leucandra, but in such cases they are always associated

with a confused chamber-layer skeleton of scattered triradiates,

which is never the case in the Amphoriscidse. If there be a
confused chamber-layer skeleton in this family it is found to be
composed of quadriradiates, which presumably have been derived

from the subdermal and subgastral quadriradiates themselves by
immigration.

The evidence seems to indicate that Leucandra and Leucilla,

though difficult to separate in practice, owe their resemblance
largely to convei^gence, and that each has been independently
evolved from some syconoid ancestor, in the one case directly from
some such form as Grantia, in the other through some such form
as Amjyhoriscus

.

In some Amphoriscidse large subgastral quadriradiates are

present, and in others, or even in the same, subgastral sagittal

triradiates (or quadriradiates) resembling the sagittal radiates

of the first joint of an articulate tubar skeleton. Whether the
centrifugally directed ray of the large subgastral quadriradiates

is homologous with the basal ray of the subgastral sagittal tri-

radiates, or whether it is an apical ray added to a tangential

triradiate of the gastral cortex, is a question which we cannot
decide without further evidence.



782 PEOF. A. DENDY AND MR. R. W. H. ROW ON

Genus 46. Amphoriscus Haeckel [1870] (emend.).

Diagnosis. Canal system syconoid. Without any special root-

tuft of anclioi"ing spicules.

For illustrations of this genus see Haeckel [1872] under
Sycaltis and Sycilla., and Polejaeff" [1883].

We recognise the following species in this genus :

—

Section A. Without oxea.

1. A. CHRYSALIS 0. Schmidt.

Ute chrysalis O. Schmidt [1864]. Tj^pe species of the
genus.

Sycilla chrysalis Haeckel [1872].

2. A. CYATHiscus Haeckel.

Ariipho7'isciis cyathiscus Haeckel [1872].
Sycilla cyathiscus Haeckel [1872].

3. A. CYLiNDRUS Haeckel.

Sycilla cylindrus Haeckel [1872].

4. A. KRYPTORAPHis TJrhan.

Amphoriscus kryptoraphis Urban [1908].

6. A. oviPARUs Haeckel.

Sycaltis ovipara Haeckel [1872].

6. A. SEMONi Breitfuss.

Amphoriscus semoni Breitfuss [1896 C].

7. A. TESTiPARUS Haeckel.

Sycaltis testipara Haeckel [1872].

8. A. URNA Haeckel.

Amphoriscus urna Haeckel [1870].

Sycilla lorna Haeckel [1872].

Section B. With microxea, but wdthout lai-ge oxea.

9. A. BUCCiCHii von Ebner.

Amphoriscus buccichii von Ebner [1887].

10. A. elongatus Polejaeff.

Amphoriscus elongatus Polejaeff [1883].

11. A. GREGORii V071 Lendenfeld.
Ehnerella gregorii von Lendenfeld [1891].

12. A. OBLATUS Roio.

Amphoriscus ohlatus Row [1918 MS.].
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Genus 47. Syculmis Haeckel [1872] (emend.).

Diagnosis. Canal system syconoid. With a i^oot-tuft of oxea and
anchoring quadriradiates.

For illusti-ations of this genus see Haeckel [1872].

This is a highly specialised genus of a single species, but had it

not already been proposed by Haeckel, we should hardly have felt

justified in distinguishing a special genus on the characters,

available.

The only known species is :

—

1. S. STNAPTA Haeckel.

Syculmis synapta Haeckel [1872].

Genus 48. Leucilla Haeckel 1872 (emend.).

Diagnosis. Canal system sylleibid or leuconoid. Skeleton of the
chamber layer typically composed of the centripetally and
centrifugally directed apical rays of subdermal and sub-
gastral quadriradiates, but subgastral sagittal triradiates and
confused chamber-layer quadriradiates may be present, while
the subgastral quadriradiates may be absent.

For illustrations of this genus see Haeckel [1872] and Dendy
[1893A].

The resemblance of this genus to some species of Leucandra
has already been pointed out. It also resembles by convergence
some species of the genus Leucetta, but may be distinguished by
the fact that traces of syconoid ancestry are still to be met with
in the skeleton (e. g., the presence in some species of subgastral
sagittal triradiates), while the triradiates are not of the cha-
racteristic regular tyjoe occuri-ing in the Leucascidse. The position
of the nucleus of the collared cells, as detei-mined in Leucilla
australiensis and L. princeps, is, moreover, ap)ical, instead of
basal as in the Leucascidpe.

We recognise the following species as belonging to this

genus :

—

Section A. Without oxea.

1. L. AMPHORA Haeckel. Type species of the genus.
Leucilla amphora Haeckel [1872].

2. L. AUSTRALIENSIS Carter.

Leuconia johnstonii var. australiensis Carter [1885-1886].
Leucilla australiensis Dendy [1892 B].
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3. L. CAPSULA Haeckel.

Lipostomella capsula Haeckel [1870].

Leiicilla capsula Haeckel [1872].

Section B. With large i-adiaJly arranged oxea or

trichoxea, but witliout niicroxea.

4. L. ECHINUS Haeckel.

Leucuhnis echinus Haeckel [1872].

5. L. OXEODRAGMIFERA RoW.
Leucilla oxeodragmifera Row [1913 MS.].

6. L. PRINCEPS Roiv.

Leitcilla princeps Row [1913 MS.].

7. L. PROTEUS Bendy.
Leucilla proteus Dendy [1913].

8. L. UTER FoUjaeff".

Leucilla uter PolejaefF [1883].

Section C. Without large oxea, but with microxea.

9. L. nuttingi Ih-han.

Rhabdoderinella niitiingi Urban [1902].

10. L. saocharata Haeckel.

Leucandra saccharata Haeckel [1872].

The following species appai^ently also belongs to this genus, but
was very inadequately diagnosed :

—

11. L. LEUCONIDES Bidder.

Sycaltis leuconides Bidder [1891].

Family 10. LELAPIID^ nov.

Dialytince Kirkpatrick [1911 A].

Diagnosis. Canal system presumably always leuconoid. Skeleton
of the chamber layer containing fibres or bundles of modified
sagittal triradiates placed side by side, but not cemented
together. Nuclei of collared cells (presumably always)
apical.

This family appears to be a highly specialised oflfshoot from the
leuconoid Grantiidse. The presence in Lelapia of distinct sub-
gastral sagittal ti-iradiates and the apical position of the nuclei of
the collared cells aflbrd very strong evidence in support of this
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view, and necessitate, as we have already pointed out, its wide

separation from the other so-called Pharetronid sponges.

The presence of tuning-fork spicules in Lela2)ia cannot be taken

as indicating close affinity with the latter, for, as is well known,

such spicules occur in Ha^ckel's Leucandra (Leucortis) pidvinar

and L. (Leucetta) jmndora, while they are replaced in Kehira, the

only other known genus of Lelapiidfe, by radiates in which the

oi-al rays have been practically suppressed.

Genus 49. Lelapia Gray [1867].

Diagnosis. Skeleton of the chamber layer composed of large

scattered oxea and loose fibres of tuning-fork spicules.

Dermal skeleton of tangential triradiates and microxea.

Gastral skeleton of tangential triradiates and quadriradiates.

For illustrations of this genus see Dendy [1893 B].

This genus Avas originally based by Gray on figures published

by Bowerbank of the characteristic tuning-fork spicules. Carter

really first described the sponge, adopting Gray's name, Lelapia

<mst7-alis, for the species which he studied. There is, of course,

no guarantee that Carter's species is either generically or

specifically identical with that which furnished the spicules

figured by Bowerbank. There is some probability, however, from
the locality, and from the fact that the spicules are stated by
Bowerbank to have been " loosely fasciculated," that the two
species ai'e really identical, and in any case the genus and species

may conveniently be retained for the sponge described by Carter.

The only known species is :

—

1. L. AXJSTRALis Gray.
'^ A neio species of sponge'^ Bowerbank [1858-1862].
Lelapia australis Gray [1867].

Lelapia australis Carter [1885-1886].
Lelapia australis Dendy [1893 B].

Genus 50. Kebira Row [1909].

Diagnosis. Skeleton of the chamber layer composed of large

longitudinally arranged oxea, and of loose fibres of sagittal

triradiates whose paired rays are vestigial. Dermal and
gastral skeleton of tangential triradiates.

For illustrations of this genus see Row [1909].

The only known species is :

—

1. K. UTEOIDES Eoiv.

Kehira uteoides Row [1909],
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GENERA AND SPECIES " INCERT^ SEDIS."

Genus 51. Sycaltis Haeckel [1872] (emend.).

Diagnosis ? Canal system syconoid (?). Skeleton of the chamber
layer confused.

The sense in which we employ this genus is obviously quite
diflerent from that in which it was used by Haeckel, who based
it upon the presence of triradiate and quadriradiate spicules and
the absence of oxea. Most of the species assigned to it by him
have been relegated to other genera, but his description of the
undermentioned sjDecies appears to indicate that it possesses

characteristics separating it widely from any syconoid sponge
of normal structure, and therefore, although there seems to be
some similarity between this sponge and Leucascus, we prefer

to consider it as '•'• incertce, seclis'^ rather than to assign any
definite position to it in our classification. It may be related to
Anamixilla.

The only known species is :

—

1. S. PERFORATA Haeckel.

Sycaltis perforaia Haeckel [1872].

The following species are so inadequately known as to render-
all attempts to identif}^ them ineffectual :

—

Ute viridis 0. Schmidt [1868].

Medon harhata Duchassaing and Michelotti [1864].

Medon imherbis Duchassaing and Michelotti [1864].

The following species have been referred to without de-
scription :

—

Grantia striatida Bowerbank MS., referred to by Bowerbank
[1864-1882, vol. i. p. 233].

Leucogyjysia algoaensis Bowerbank MS., referred to by Bower-
bank [1864-1882, vol. i. p. 166].

Ute papillosum O. Schmidt, referred to by Gray [1867].
(We have not been able to discover any reference to a

species of this name in any of Schmidt's papers, and think
that Gray's reference is probably a misprint for Ute

capillosum 0. S.)

LIST OF REJECTED GENERIC NAMES.

The following list includes all the generic names that have, so

far as we are aware, been applied to calcareous sponges, but which
we have not made use of in this paper. Many of them have been
used in various senses by different authors, and in such cases all
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"the instances Avhich are of systematic impoi'tance have been
referred to, thougli the list of references is by no means com-
plete. Under each genus the date and type-species are given, in

order to simplify the work of determining the true names of

genera in accordance with the laws of priorit}?-, should any of

these names be revived for future use. We also give (in brackets)

the name under which the type species will be found in the present

paper.

Alcyoncellum Quoy et Gaimard [1833].

Type species, as regards calcareous sponges, A. gelatinosum
de Blainville, (= Sycon gelatinoswm).

The name Alcyoncellum was originally proposed by Quoy and
•Gaimard for certain hexactinellid sponges, but was subsequently
used by de Blainville [1834-1837] to inclndeSycon {Alcyoncellum)

gelatinosum. Gray [1867] has also used the name for a genus of

calcareous sponges, and with the same type species. The name is

now regarded as a synonym of both Euplectella and Sycon.

Amphoridium Haechel [1870].

Type species A. viridis Schmidt.

Schmidt's Ute viridis is absolutely unrecognisable, even
generically.

Amphorula HaecJcel [1870].

Type species A. solida O. Schmidt, {=Leucandra solida).

Artynas Haechel [1870].

Type species A. compressus Fabricius, (= <?r«'«ii« coiiifressa^.

Artynella Raeckel [1870].

Type species A. compressa Fabricius, {=Grantia cotnpressa).

Artynes Gray [1867].

Type species A. comj^ressa Fabricius, {=^Grantia compressa).

Artynium Haechel [1870].

Type species A. comjn^essum Fabricius, {= Grantia compressa).

Artynophyllum Haechel [1870].

Type species A. compressimi Fabricius, {^Grantia comj^ressa).

AscALTis Haechel [1872].

Type species A. canariensis Michlucho-Maclay, (= Leuco-
solenia canariensis).

AscANDRA Haechel [1872].

Type species A. cordata Haeckel, {^=Leucosolenia cordata).

The name Ascandra has been used in almost exactly Haeckel's
•sense by several subsequent writers, notably von Lendenfeld,
Breitfuss, Arnesen, and various systematists who have followed

Proc. Zool. Soc.—-1913, No. LII. 52
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the modification of Haeckel's original system proposed by von
Lendenfeld in 1891. The name has also been used by Minchin
[1896, 1900, &c.] in an entirely different sense for a genus whose
type, and only, species was A. fcdcata, placed by us in the genus-

Leiicosolenia. In the latter sense it is the equivalent of von Len-
denfeld's Roinandra.

AscETTA Haeckel [1872].

Type species A. primordialis Haeckel, (:= Leucosolenia

primordicdis).

As employed by Haeckel, this genus includes only species

whose whole skeleton is composed of triradiates ; von Lendenfeld,.

however, has used it [1891] to include all those ascon s|)onges

which do not possess oxea.

AsciLLA Haeckel [1872].

Type species A. g^raaYis^Haeckel, {= Leucosolenia gracilis).

AscoMETRA Haeckel [1872].

Type species A. primordiale Haeckel, (:= Leucosolenia

primordialis)

.

The name Ascometra was used by Haeckel, in the " artificial

system " given at the end of his ' Monographie,' to replace the
name Thecometra used for exactly the same group in his earlier
' Prodromus,' and for no apparent reason save nomenclatorial

symmetry. He gave his new genus, however, a different type
species.

AscoRTis Haeckel [1872].

Type species A. horrida Haeckel, (^:= Leucosolenia horrida).

AscuLMis Haeckel [1872].

Type species A, armata Haeckel, {= Leucosolenia armata).

AscuRis Haeckel [1872].

Type species A. arrecifce Haeckel, (= a variety of Leucoso-
lenia canariensis).

AsTROSCLERA Lister [1900].

Type species A. wUleyana Lister.

Although originally described as a member of the Calcarea, this

sponge is now known to be an aberrant member of the Non-
calcarea {vide Kirkpatrick [1912]).

AuLOPLEGMA Haeckel [1870].

Type species A. loctdosum Haeckel, '(=Zei/:cosoZema locidosa),

AuLORHizA Haeckel [1870].

Type species A. intestinalis Haeckel, (= Leucosolenia

lamarckii).
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Calcispoxgia de Blainville [1834-1837].

Type species C. compressa Fabric! us, {=-Grantia compressa).

This genus was proposed by de Blainville in exactly the same
sense as Fleming's Grantia [1828]. Since the latter genus takes

priority, Calcispongia becomes merely a synonym of it.

CliATHRINA G^xiy [1867].

Type species C. clathrus 0. Schmidt, (= Leucosolenia

clathrus).

This genus has been employed by Minchin [1896, 1900] as the

type genus of one of his families of homocoel sponges. We have
already (p. 718) given our reasons at length for not accepting his

conclusions.

Clystolynthus Haechel [1870].

Type species C. vesicula Haeckel, {= Leucosolenia vesicida).

CoENOSTOMELLA Haeckel [1870].

Type species C. caminus Haeckel, {=Leucandra caviinus).

Cgenostomium Haechel [1872].

Type species G. cramhessa Haeckel, {^-Leucandra crambessa).

C(ENOSTOMUs Haeckel [1872].

Type species C
.
primigenius Haeckel, {= Leucetta primigenia),

Cyathiscus Haeckel [1870].

Type species G. actinia Haeckel, {= Aphrocerccs alcicornis).

Dermatreton JenJcin [1908 B].

Type species Z). chartaceum Jenkin, {= Grantia chartacea).

This genus was proposed by Jenkin for certain species of the
family Grantiidse, which possess " linked " chambers. "We do not
consider that this character is of generic rank, and we have there-
fore included both these species in the genus Grantia.

Bjeddea Michlucho-Maclay MS. {Jide Haeckel [1872]).

Type species D. violacea Michlucho-Maclay MS., /fZe Haeckel
[1872], {= Grantessa stauridea).

The generic name Djeddea is quoted by Haeckel in the
synonymy list attached to his Sycetta stauridea. This seemsHo
be the only authority for the name.

Dunstervillia Boicerbanh [1845].

Type species D. elegans Bowerbank, {=:Sycon elegans).

Bowerbank's genus was adopted by Haeckel as one of the
genera of his " artificial " system, but no other author seems to
have made use of it save Gray. It is now considered to be merely
a synonym of Sycon.

52*
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Dyssycarium Haeckel [1872].

Type species D. egedii O. Schmidt, (=Leucandra egedii).

In proposing this genus Haeckel states that it is equivalent to

O. tSchmidt's Sycinula. Both these are considered by iis to be

synonyms of Leucandra, but the question is discussed in more
detail under Sycimda.

Dyssyconella Haeckel [1870].

Type sj)ecies D. immila Bowerbank, {=Leucandra pumila).

Dyssycum Haeckel [1870].

Type species D. Jistulosum Johnston, {= Leitcandra Jistidosa).

Dyssycus Haeckel [1872].

Type species D. primigenius Haeckel, {^ Leucetta prwiigenia').

A genus of the artificial system, identical with Dyssycum of

the ' Prodromus ' of 1870. There does not seem to be any reason

for the cliange of spelling, but sach changes, and sometimes more
radical ones, Avere made by Haeckel in several cases in his later

work.

Ebnerblla von Lendevfeld [1891].

Type species E. huccichii von Ebner, (= Amjyhoi'iscus

huccichii).

GuANCHA MichlucJio-2Iaclay [1868].

Type species G, hlanca Michlucho-Maclay, {:= Leucosolenia

hlanca).

Heteropegma Polejaeff [1883].

Type species H. nodus-gordii Polejaeff, {= Leucaltis clathria).

As we have shown when discussing Leucaltis, Polejaeflf's name
is merely a synonym of the latter,

Homandra von Lendenfeld [1891].

Type species H. falcata von Lendenfeld, (= Leucosolenia

falcata).

This genus is the equivalent of Ascandra in Minchin's sense

[1896, 1900, &c.], but must not be confused with Ascandra in

the original sense of Haeckel. The latter genus was used by
von Lendenfeld in almost exactly Haeckel's sense, so that, since

he considered A. falcata to be worthy of generic separation, a

new name became necessary. At a later date Minchin revised

the classification of the homoccel sponges, and relegated the

name Ascandra to A. falcata, so that the name Homandra
was rendered unnecessary. (See, for details, Minchin [1896,

1897].) We have given above (p. 720) our reasons for considering

the separation of L. falcata from the genus Leucosolenia to be
inadvisable.
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HoMODERMA von Lenclenfeld [1885 A].

Type species H. sycandra von Lenclenfeld, (=Si/con sycandra).

This genus was proposed for a somewhat alDerrant Sycon, and
was made by its author the only genus of a new family of Ascones,

the Homodermidse. The question has been dealt with to some
extent above (p. 716), and is fully investigated in Row's report

on the Calcarea of the Hamburg South-Western Australian

Expedition of 1905 (see Row [1913 MS.]).

HoMETTA von Lendenfeld [1891].

A genus proposed by von Lendenfeld on hypothetical characters,

and without any species.

Hypodictyon Jenkin [1908 B].

Type species H. longstaffi. Jenkin, (^:=Sycon longstaffi).

This genus was erected by Jenkin for the above species, and
placed by him in his supposed family Chiphoridaj, on account of

the presence of chiactines, being separated from Strejytocontis on

account of the " linking " of the chambers. Ifeither of these

characters is considered by us as of generic value.

Hypograntia Carter [1885-1886].

Type species H.infrequens Carter, {= Grantio-psis infrequens).

This genus was proposed by Carter for several species of diverse

nature, and the diagnosis was extremely unsatisfactory. Further,

the first {i.e. type) species was said by its author to be "incertse

sedis." Under these circumstances we do not feel that we can

allocate the name to any of our genera.

Leuckartea Michlucho-Maclay W^.,fide Haeckel [1872].

Type species L. natcdensis Michlucho-Maclay MS., fide

Haeckel [1872], (=:S'ycon ramosum).

The only warranty for this name seems to be that it is included

in the synonymy list attached to Haeckel's Sycandra ramosa ns a

MS. name of Michlucho-Maclay's.

Leucogypsia Boioerhanh [1864-1882].

Type species L. gossei Bowerbank, {= Leucandra gossei).

One of the four genera of Calcareous sponges proposed by
Bowerbank in his ' Monograph of British Sponges.' It is now
usually considered to be a synonym of Leucaiulra, and although

perhaps it has right of priority over the latter, yet we feel that

the name Leucanclra is so well known that it should be preserved.

Leucometra Haeckel [1872].

Type species L. primigenia IL-Aeckel, (=Leiccetta 2}rimigenia).

Leuconia Grant [1841].

A genus proposed by Grant and used by many subsequent

authors very nearly in the sense in which we use Leucandra
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(e. g. Carter, PoUjaeff, Urban, etc.), but as shewn by "Vosmaer

[1887] and Dendy [189.3 A], the name is not valid, as it had been
previously applied to a genus of Mollusca.

Leucopsis von Lendevfeld [1885 B].

Type species L. pedunculata von Lendenfeld, {= Leiicosolenia

pedunculata).

This species was supposed by von Lendenfeld to be a transition

form between Haeckel's Ascones and Leucones, but it seems to

us that the structure described is far more probably that of a
Clathrinoid Zeucosolenia provided with a stalk.

Leucortis Haeckel [1872].

Type species L. pidvinar Haeckel, {= Leucandra pulvinar).

Leuculmis Haeckel [1872].

Type species L. echinus Haeckel, {^Leucilla echinus).

LiPOSTOMELLA Hacckel [1870].

Type species Z. clausa Haeckel, (=Leucetta primigenia).

Medon Duchasscmig et Michelotti [1864].

Type species M. barbata Duchassaing et Michelotti {incertce

sedis).

A genus comprising two species, both of which are quite un-

recognisable, and may even not be calcareous sponges.

Merlia Kirkpatrich [1908],

Type species M. normani Kirkpatrick.

This sponge was originally desci-ibed as a member of the family

Pharetronidfe, but recently Kirkpatrick has shown that its true

place is among the Non-calcarea.

Mlea Michlucho-Maday MS. ,j^cZe Haeckel [1872].

Type species M. cZo/wnn Michlucho-Maclay MS.,y?fZe Haeckel

[1872], {=Leucandra pulvinar).

The only authority for this name seems to be Haeckel, who
published several MS. names in the synonymy lists attached to

variovis species in his Monograph.

MoBiusiSPONGiA Duncan [1880].

Type species M. jyarasitica Duncan.

An organism originally described as a parasitic calcareous

sponge, but it seems very doubtful whether it belongs to the

sponges at all. We certainly do not feel inclined to recognise it,

without further evidence, as a member of the Calcarea.

Nardoa 0. Schmidt [1862].

T3^pe species iV. reticidum 0. Schmidt, (= Leucosolenia

reticidimi).

Minchin [1896] has shown that this name was previously
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used for a genus of Asteroidea, and is therefore permanently
unavailable.

ISTardoma Haeckel [1872].

Type species N. nitida Haeckel, {= Leucosolenia niticla).

Nardopsis Haeckel [1870].

Type species iY. gracilis Haeckel, [=Leucosolenia gracilis).

ISJ'ardgrus Haeckel [1 872].

Type species N. primordialis Haeckel, {^=Leucosolenia pri-

inordialls).

Olynthella Haeckel [1872].

Type species O.coriacea Montagu, (:=Leiocosolenia coriacea).

Olynthium Haeckel [1870].

Type species 0. nitidum Haeckel, (= Leucosolenia nitida).

Olyxthus Haeckel [1870].

Type species 0. simplex Haeckel, (= Leucosolenia pri-

mordialis).

This name, as an actual generic name, is considered by us to be

merely a synonym of Leucosolenia, but we may point out that its

avithor proposed it for what he considered to be the most primitive

adult sponge known, and, although we now believe that he
probably erred in considering specimens of this form to be adult,

yet the name is still retained for a hypothetical genus of an-

cestral Calcarea, and for an early stage in the ontogeny of the

individual. Even should adult Oli/nthtis-iorms occur, however,

we do not consider that they would be generically separable

from Leitcosolenia

.

PoLEJNA von Lendenfeld [1891].

Type species P. titer Polejaeft", {=Leucilla uter).

One of the genera based by von Lendenfeld on the presence of

a sylleibid canal system, a character which we do not consider of

generic importance.

Prosycum Haeckel [1870].

Type species P. siinplicissimum Haeckel, (= Leucosolenia

primordialis).

Rhabdodermella Urban [1902],

Type species R. nuttingi Urban, (=Leucilla nuttingi).

ScYPHA .S'. F. Gray [1821].

Type species 8. coronata Ellis and Solander, (=: Sycon

coronatum).

The genus Scyplia actually has priority over Risso's Sycon, but
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the latter has so long been in general use that it seems desirable

to retain it. Moreover, the earlier name was proposed by a

botanist for organisms which he regarded as plants, and the

generic diagnosis was hopelessly erroneous and misleading.

SoLENiDiUM Haeckel [1872].

Type species S. nitidum Haeckel, (^^^ Leucosolenia nitida).

SoLENiscus Haeckel [1870].

Type species ^S*. loculosus Haeckel, (= Leucosolenia locidosa).

SoLENULA Haeckel [1872].

TyjDe species S. coriacea Montagu, {=:Leucosolenia coriacea).

Sphenophorina Breitfass [1898 B].

Type species S. singidaris Breitfuss, (=Grantia ? singidaris):.

This name was originally proposed for a sponge showing certain

apparently "great peculiarities in its skeletal structure and in

the form of its spicules. Possibly, if the structure described

really represents that of the sponge, it merits a distinct genvis,

but the fact that only a fragment was found, and that that frag-

ment had been preserved in spirit for no less than 33 years before

it was examined by Breitfuss, led us to doubt whether there had
not been some corrosion of the spicules during that time. This

opinion was supported by an examination of type slides which one
of us (Row) was able to make when in Berlin recently, for the

appearance of the specimens is just what might be produced by
the very slow eating away of the terminal portions of the s^^icule-

rays by very dilute acid. Under these circumstances we feel that

the genus had better be abandoned for the present, at any rate

until further material of the species assigned to it has been ob-

tained, and we have accordingly placed the only described species

provisionally in the genus Grantia.

Sphbnophorus Breitfuss [1898 B].

Type species S. singular is Breitfuss, {= Grantia ? singidaris).

An earlier name for the previous genus, abandoned by its

author as being preoccupied.

Spongia Linnceus [1758-1759].

The name under which the earlier known species of Calcareous

sponges were, in common with non-calcareous forms, described,

but now entirely abandoned.

Streptoconus Jenkin [1908 B].

Type species S. australis Jenkin, {=Sycon australe).

One of the genera of Jenkins family Chiphoridte, which has.

been abandoned by us for reasons given above.
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Sycantha von Lendenfeld [1891].

Type species S. tenella v^on Lendenfeld, {=Sycon tenellum).

This genus was retained by Dendy [1892 B], but although the

species placed in it by von Lendenfeld is certainly aberi'ant, we
agree with Jenkin [1908 B] that it does not merit generic

recognition.

Sycarium Haeckel [1870].

Type species S. amjndla Haeckel, (^=Sycon ampulla).

Sycidium Haeckel [1870].

Type species 6'. gelatinosum de Blainville, (^=:Sycon gelati-

nosum).

Sycilla Haeckel [1872].

Type species /S'.c?/«iAisc^/s Haeckel, (:=^«if:)Aorisczfs cyatMscus)^

Sycinula 0. Schmidt [1868].

Type species S. aspera O. Schmidt, {— Leucandra aspera\

This name, strictly speaking, may have priority over Leucandra,
but it was only mentioned casually by Schmidt, without diagnosis,

although he indicated S. aspera as type of the genus, and it has
never been accepted, except by Haeckel for one of his " artificial

"

genera, whereas Leucandra has come into fairly general use.

And further, if the name Leucandra were changed, it apparently
should be changed to Leucogypsia rather than to Sycinula.

Sycocystis Haeckel [1870].

Type species *S'. oviformis Haeckel, (^=:Sycon ciliatum).

Sycodexdrum Haeckel [1870].

Type species S. ramosum Haeckel, {=:S'yco7i ramosum).

Sycolepis Haeckel [1870].

Type species *S'. incrustans Haeckel, (= either Trichogypsia'

incrtistans or T. villosa).

Sycometra Haeckel [1870].

Type species S. compressum Fabricius, (= Grantia coii>2)ressa).

Syconella Schmidt [1868].

Type species S. quadrangtdafa 0. Schmidt, (= Sycon quad-
rangidatum).

Sycophyllum Haeckel [1870].

Type species S. lobatum Haeckel, (= Grantia lohata).

Sycorrhiza Haeckel [1870].

Type species S. coriacea Montagu, [= Leucosolenia coriacea).

Sycortis Haeckel [1872].

Type species S. laivigata Haeckel, [=^Grantia laevigata).
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Sycortusa Haeckel [1872].

Type species S. Icevigata Haeckel, {^Grantia Icevigata).

One of the subgenera into which Haeckel divided his genus

Sycortis, raised by von Lendenfeld [1891] to generic rank.

Sycothamnus Haeckel [1870].

Type species S.fruticosus Haeckel, (=; Leucetta primigenia).

Sycum Haeckel [1870].

Type species S. ciliatum Fabricius, (^^Sycon ciliatum).

A modification of Risso's generic name Sycon for which there

does not seem to have been any adequate reason.

tSYCUBUS Haeckel [1872].

Type species S. primitivus Haeckel, (=Sycetta primitiva).

Tarroma Haeckel [1870].

Type species T. canariense Michlucho-Maclay, {= Leuco-

solenia canariensis).

Tarropsis Haeckel [1872].

Type species T. coriacea Montagu, (^Leiocosolenia coriacea).

Tarrus Haeckel [1870].

Type species T. clensihs Haeckel, {=Leitcosolenia clensa).

Teicpionella Carter [1878].

Type species T. prolifera Carter, {=Leucetta prolifera).

A genus proposed by Carter for two species, whose slight

similarity of external form misled him into thus associating them.

One of these has now been placed by us in the genus Leucetta,

the other is the type of our genvis Teiclionojjsis. For a criticism

of the genus Teichonella and its species see Dendy [1891 B].

Tenthrenodes Jenkin [1908 B].

Type species T. antarcticas Jenkin, (^^Sycon antarcticuon).

For a discussion of this genus and its species see under Sycon

(p. 744).

Thecobietra Haeckel [1870].

Type species T. loculosa Haeckel, [= Letccosolenia loculosci).

Utella Bendy [1892 B].

Type species U. hystrix Haeckel, {= Sycodorus hystrix).

We have found it necessary to substitute HaeckeFs name
Sycodorus for the above.

VosMAERiA von Lendenfeld [1885 B].

Type species V. gracilis von Lendenfeld, {^^Grantia gracilis).

One of the genera based by von Lendenfeld on the presence of



CALCAREOUS SPONGES. 797

a " sylleibid " canal system, a character which we do not consider

to be of generic importance.

Wagnerella Merejhoxvski [1878]^

Type species W. horealis Merejkowski.

An organism originally described as a calcareous sponge, but

shewn by Mayer [1879] to be a Heliozoan.

In addition to the above, an enormous number of subgeneric

nancies, both " artificial " and " natural," were proposed by
Haeckel in his two works on the group, but the list is sufficiently

swollen out Avith discarded generic names, without including

subgeneric ones also.

PHYLOaENY OF THE CALCAREA.

Our views as to the phylogeny of the Calcarea, elaborated in

the foregoing pages, may now be summarised as follows, and
illustrated by the accompanying phylogenetic tree. This tree

diflers in certain important respects from that published by one
of us twenty years ago [Dendy, 1893 A], which is only to be

expected Avhen we consider the great advances made in our
knowledge of the group in the interval. All the families of the

earlier scheme, and the general ideas of their relationships to

one another in the main lines of descent, are, however, retained

with but little alteration, but we recognise now four additional

families of recent Calcarea, the Leucaltidse, the Minchinellidee,

the Murrayonidfe and the Lelapiidae, while several genera have
had to be transferred from one family to another.

One of the most important advances in the classification of

the group was made by Minchin [1896], in his demonstration

that even among the homocoel sponges two types of collared cells

are met Avith, with apical and basal nuclei respectively ; a

suggestion Avhich was followed up by Bidder [1898], Avho, it will

be remembered, proposed to divide, not only the Calcarea, but

the whole of the sponges into BASiiirucLEATA and Apinucleata
accordingly, or, confining the suggestion to the Calcarea, to

diA^de these into Calcaronea with apical, and Calcinea with
basal, nuclei.

We think it quite likely that the latter of these two suggestions

will ultimately prove to be thoroughly sound. With regard to

the former, however, Ave consider it highly pi-obable that several

distinct types of collared cells Avill be sheAvn to exist in the non-
calcareous sponges, though as yet Ave have very little information

on this point.

Continuing the observations of Minchin, Ave find that in the
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genus Leucosoleoiia, which admittedly stands at the bottom of

the line of evolution of the Calcarea, both tyj)es of collared cells

exist, but apparently not side by side in the same species ; and
Ave find further, that the two pidncipal lines of descent, which

Text-fio-. 133.

PHARETRONES"'

AMPHORISCID.^

HOMOCOELID/E

PHYLOGENY OF CALCAREOUS SPONGES.

appear, on quite other grounds, to have sprung from the homocoel

sponges, are characterised respectively by the two types of

collared cells. It is interestine- to note that these two main lines
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-of descent Avere cleai-ly indicated twenty years ago, as represented

by the Leucascidfe and SycettidsB respectively.

It must, of course, be remembered that the real difference

between the two types of collared cells concerns, as Minchin has

shewn [1909], the relation of the flagellum, with its basal granule,

to the nucleus. This relation has, of course, only been deter-

mined in a very few cases. In Leucosolenia coriacea, for example,

the basal granule is situated at the apex of the cell and the

nucleus at the base, while in L. comjylicata the flagellum appears

to spring from the nucleus itself, which is apically situated.

There can be no doubt that the actual position of the nucleus

itself in the collared cell may vai-y temporarily under certain con-

ditions, but in good spirit-preserved mateiial it appears always

to settle down into a. characteristic position, which is either

basal or apical, and which may be determined without resort to

special methods of cytological investigation. We do not wish

to lay undue stress upon this character at present, and we
should not venture to use it were it not associated with other

distinctive features, but we have been surprised, in view of our

former opinion as to the systematic value of such a character, to

find how constant the position of the nucleus is in the two lines

of descent indicated. This will be sufficiently evident fromi

reference to the table given in the Introduction.

We have in vain attempted to split up the unwieldy genus
Leucosolenia into smaller groups. The utmost we have been
able to do has been to isolate from the main body of species three

well-marked types, Ascyssa, Asaute and Denclya. We do not

consider that Minchin's proposal to divide the homoco?! sponges

into two families, Leucosoleniidse and Clathrinidte, is at all

practicable in the present state of our knowledge, and if it be

true, as he himself has pointed out [1909], following Goldschmidt,

that the two types of relation of flagellum to collared cell may
occur in the same genus of Protozoa (^Mastigina), we see no reason

for supposing that both may not occur in the genus Leucosolenia.

According to our view, this is a large and heterogeneous group
of primitive forms all closely related to one another and merging
into one another to a large extent, from which the two lines of

descent referred to have led tlie way to the evolution of the

higher Calcarea.

We will take the Denclya, or Leucascid-Leucaltid, line first,

in which the nucleus of the collared cells is basal. The starting

point of this line seems to have been from some form closely

related to Denclya. The radiate arrangement of the colony in

this genus formerly misled Dendy [1893 A] into regarding it as

on the line of evolution of the Sycettidee, but there are several

strong arguments against this view. The radiate arrangement
appears to be but a modification of a reticulate " Clathriuid "

character, and actual open anastomoses may occur between the

radial tubes, which, in spite of what has been said by more than



800 PROF. A. DENDY AND MR. R. W. H. ROW ON

one author, appears rarely if ever to be the case in true Sycettidse:

or their descendants. To this must be added the primitive type

of skeleton, composed exclusively of equiangular radiates, which

do not exhibit the characteristic arrangement met with in the

syconoid sponges, with their differentiated gastral cortex and
articulate tubar skeleton. In this connection we may especially

note the absence of subgastral sagittal triradiates (or quadri-

radiates), which form such a constant feature of the Sycettidse

and their derivatives.

The Denclya line seems to have given off two branches, repre-

sented by the Leucascid* and Leucaltidag respectively. The Leucas-

cidfe are undoubtedly the more primitive of the two. The genus

Leucascus itself, indeed, might very easily be mistaken for a

homocoel sponge were it not for the presence of a distinct and

independent pore-bearing dermal membrane ; it retains the

elongated, branched, and more or less radially arranged flagellate

chambers of its Bendya-like ancestors. Within the family evolu-

tion has led to the development of a more highly differentiated

dermal cortex in Leucetta and Perichm-ax, accompanied by great

reduction in the size of the flagellate chambers and complication

of the inhalant and exhalant canal systems. In this way
has arisen that remarkable convergence between Leucetta and

Pericharax on the one hand, and the leuconoid Grantiidse on the

other, which has for so long prevented the appreciation of the

fundamental distinction which really exists between these forms.

The remaining genus in the family, Leucomalthe, is a highly

specialised and aberrant type, which is only included here

provisionally, vmtil we know more of its minute anatomy and

histology.

In the Leucaltidae the distinctive peculiarity has been the

enormous development of the dermal cortex with its special

skeleton, and the accompanying reduction of the skeleton of

the chamber layer to a more or less vestigial condition, or even

its complete disappearance. In this family, again, as regards

canal system, we meet with the customary transition from the

long chambers and radial arrangement of the more primitive

forms (Leucaltis) to the spherical chambers and scattered

arrangement of the highest [Leucettusa).

To this line of descent must also be relegated two out of the

three surviving families of " Pharetrones," namely, the Minchi-

nellidfe and the Murrayonidte. We found this conclusion upon

the basal position of the nucleus in the collared cells in

MinchineUa and Murrayona ; but it must be borne in mind that

as regards their general organisation also the members of these

two families differ very widely from Lelapia and Kebira^ the

only representatives of the Lelapiidte, the third surviving family

of " Pharetrones."

We are therefore compelled to regard the so-called family

Pharetronidae as of diphyletic origin, and the resemblance, such
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as it is, between the Lelapiidas on the one hand, and the
Minchinellidfe and Murrayonidse on the other, as due to

convergence.

As to how many of the vast group of extinct " Pharetronid "

sponges should be associated with the Minchinellidse and
Murrayonidse, and how many with the Lelapiidae, is a question

which we cannot attempt to decide, but we think there is evidence

to shew that the great majority belong to the basinucleate group,

though this opinion, of course, rests only on skeletal characters.

It seems highly probable that in past times tlie Dendya line of

descent led to the evolution of the dominant Pharetronid group,

while at the present day this group has dwindled away and has
been replaced chiefly by the now dominant Grantiidse on the

apicinucleate line of descent.

The great antiquity of the Pharetronid group, considering its

high degree of organisation, is highly remarkable. It dates back
far into the Palfeozoic Epoch, perhaps even to Silurian times
[Ulrich, 1889], and almost certainly to Devonian [Zittel, 1878],

yo that it seems that the Calcarea had already reached one

of their highest states of evolution at the commencement of

the Palseozoic Epoch. Throughout the Secondary Period the
Pharetrones were dominant, and very numerous genera and
species have been described, Avhereas at the present day they

are almost extinct, though possibly a few more forms yet remain
to be discovered.

Of course it is quite possible that the predominance of the

Pharetrones over other types of Calcarea in past times is apparent

rather than real, owing to the fact that they alone, on account

of their coherent skeleton, had much chance of being preserved

in a fossil condition. Thus there may have been a kind of
" geological selection " of these forms in a fossil condition, but

it is indeed noteworthy that the apparently much more primitive

groups should predominate over these ancient and highly

specialised forms to such an extent as they do at the present day.

It is possible that a fresh outburst of evolutionary vigour on
the part of the more primitive persistent groups may have
occurred in comparatively recent times.

Turning now to the Sycettid line of descent, we must remind
the reader, in the first instance, that this appears to have given

rise to the vast ixiajority of the recent Calcarea.

The most primitive genus on this line appears undoubtedly to

be Sycetta, with its radially arranged chambers standing entirely

separate from one another, with no trace of dermal cortex, and
without tufts of oxea at the distal ends of the radial chambers.

This genus already possesses a well-developed articulate tubar

skeleton, the first joint of which is composed of subgastral

sagittal triradiates, which appear never to have been developed

along the Dendya line of descent, but which are remarkably

constant throughout the whole of the Sycettid line, although
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absent by suppression in a few cases where the skeleton has

undergone extreme modification. We are unable to indicate

any intermediate forms between the genus Sycetta and the

Homocoelidfe. It presumably arose from some homoccel ancestor

which formed colonies by radial budding, not unlike those of

Dendya, but the apical position of the nucleus of the collared

cells and the much more advanced type of skeleton shew that

the relationship to Dendya itself cannot be a close one, while the

interval to be bridged over between the most primitive Sycetta

and any Leucosolenia is a very wide one. Moreover, Sycetta

itself seems to be in the nature of a cul-de-sac, for the entiie

absence of the characteristic oxeote spicules of Sycon makes it

doubtful whether we can derive the latter genus directly from

the former, though both have probably sprung from some common
ancestor. If, however, Sycon derives its oxea from an ancestral

Leucosolenia, it is difficult to account for the absence of these

spicules in Sycetta, but the distribution of oxea in the Calcarea

is an extremely difficult problem about which we have perhaps

said enough in an earlier part of this paper.

The fact that certain species of Sycon, for which von Lendenfeld

[1885 A] proposed his genus Homoderma, retain the collared cells

as a lining to at any rate a portion of the central gastral cavity

throughout life, certainly shews that one can draw no hard and
fast line of distinction between the Homoccelidte and the old

group Heteroccela in this respect, but the forms in question have

such a highly specialised syconoid skeletal system that they

hardly help us to bridge over the interval between the Homoccelidae

and the Sycettidte.

The family Sycettidss is a very small one, the typical genus

being Sycon with a large number of species, while the only other

known genera are Sycetta and Sycandra, each with a very small

number of species and each representing an ofishoot which
probably leads no further. From the Sycettidse two lines of

descent appear to lead to the Heteropiidse and Grantiidas

respectively.

In both these families the important step in further evolution,

as in the Leucascidfe and the Leucaltidas, has been the develop-

ment of a dermal cortex, but this coi'tex appears to have arisen

somewhat differently in the two cases. In the Heteropiidse it is

clearly associated with the out-turning of certain of the oral rays

of the distal tubar triradiates so as to arch over the entrances to

the inhalant canals. We may assume that with these rays the

dermal tissues of the sponge have spread over the intercanals

and have given rise ultimately to the special cortical spicules

developed in situ. The rotation of the distal tubar triradiates

in the manner indicated, and the pi'eponderating development

of the now centripetally directed oral raj^s, have finally converted

these spicules into the " pseudosagittal " triradiates which
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constitute the outstanding feature of the Heteropiidse. They
are, so to speak, a new discovery, which the sponge utilizes to

the utmost, until finally their strong centripetally directed oral

rays, in association with the opposed basal rays of subgastral

sagittal triradiates, give rise to an " inarticulate " tubar skeleton,

which replaces the articulate tubar skeleton of the ancestral Sycon.
The evolution of the canal system within the family appears

to have followed the usual lines up to a certain point. The
known species of Vosmaeropsis exhibit the type of canal system
described by von Lendenfeld as " sylleibid," intermediate between
syconoid and leuconoid, but a Heteropiid with a typical leuconoid

canal system has not yet been found.

In the Grantiidee, on the other hand, the development of a

dermal cortex appears to have been inaugurated by the

appearance of a thin poi-e-bearing dermal membrane over the

ends of the inhalant canals in some syconoid ancestor, such as

is known to occur in some species of the genus Sycon at the

present day (e. g. S. boomerang).

The Grantiidse must be regarded as the dominant family of

Calcarea at the present day, comprising, as they do, no less than
23 genera, and exhibiting a veiy wide range of structure both
as regards skeleton and canal system. It might be possible to

divide these genera into syconoid and leuconoid subfamilies, but

we should have no guarantee of the monophyletic origin of the

latter from the former. Nevertheless, the scarcity of sylleibid

forms, which might be regarded as connecting links between the

two types, is somewhat remarkable, and suggestive of a natural

cleavage. The known species of the genus Megapogon, iiowever,

are sylleibid, and althovigh most of the Leucandras have small

chambers, L. austrcdiensis Carter and L. infesta sp. n. {=.Leucilla

intermedia Row [1909]) have very large ones, and might also be
considered as transitional forms. Also we must remember that

in a considei'able number of cases we have no accurate information

as to the canal system.

The ai-rangement of the genera within the family is a very
difiicult problem. They appear to group themselves around two
central types, Grantia and Leucandra, but as we have just

mentioned, our knowledge of the exact type of canal system in

many forms is very imperfect, while in others the only evidence

of their close relationship to Leucandra is the canal system itself.

The appeaiance of this part of our phylogenetic tree will pi'o-

bably be greatly modified by subsequent investigations. Such
aberi"ant genera as Leucopsila, Baeria, Kuarrliaphis^ Leucyssa
and Trichogypsia can only be included in the Grantiidas pro-
visionally.

The difiiculty of arranging the genera probably arises from the
fact that great gaps exist in the family owing to extinction

of intermediate forms. It might be argued that this family

Proc. ZooL. Soc—1913, Is^o. LIII. 53
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cannot be very ancient, because hardly any of their fossil remains

have been discovered, but this may possibly be accounted for by

the fact that they do not possess a coherent skeleton, and

accordingly become disintegrated soon after death.

It is, however, quite possible that some of the veiy imperfectly

known extinct Pharetrones may really be offshoots from this

family, as we believe to be the case with the recent Lelapiidte.

The customary association of the latter with the Pharetrones

is based upon the presence of a fibrous skeleton composed of

modified radiates, especially the tuning-fork spicule, and a

fibrous skeleton of this type is perhaps present in some of the

extinct genera. We have, however, purposely avoided discussing

the latter in this paper, as we do not know enough about them

to warrant us in drawing any but the most general conclusions.

As we have already jDointed out, the apical position of the nucleus

of the collared cells in Lelcqna, and the presence in it also of

subgastral sagittal tiiradiates, render the Grantiid origin of the

Lelapiidte reasonably certain.

In addition to the Lelapiid?e, one other family, the Amphoriscidse,

seems to have originated from the Grantiid stock. This family

derives its distinctive character fi'om the development of strong,

centripetally directed apical rays on the tangential radiates of

the dermal cortex. Such apical rays have undoubtedly appeared

several times independently in the evolution of the Calcarea.

"We find them, for example, in some species of Leucetta, in

Leiocaltis, in some species of Leucettusa, in one species of

Grantia {G. intermedia), in some species of Leucandra, and in

Grantilla, as well as in this group. It may well seem doubtful

whether, in view of these facts, the character in question ought

to be regarded as of family significance in the Amphoriscidse

;

but inasmuch as the latter appear to us to comprise a natural

assemblage of three closely related genera in which this character

is no longer casual but has assumed great importance in the

structure of the skeleton, we have decided to retain the group,

at any rate for the present. We have, however, considerably

reduced the size of the family by the removal of Leucaltis

(Heteropegma), together with some of the species formerly

placed in Leucilla, but now divided between Leucetta, Leitcettiosa

and Leucandra, to which they seem to be more closely afliliated

by other characters, leaving in the genus LetociUa a group of

species which are, we believe, all directly descended from

Ampkoriscus.

The most primitive Amphoiiscidse, belonging to the genus

AmphorisGUS, have a syconoid canal system and a somewhat

feebly devel(^ped dermal cortex, and we accordingly consider the

family to be an offshoot from low down on the Grantiid stem.

Finally, we may point out that in this family again the canal

system has undergone its usual transformation from the syconoid

to the leuconoid type, with intermediate sylleibid forms.



CALCAREOUS SPONaES. 805

BIBLIOGRAPHY.

The following list of literature iuciudes only those papers which

are actually referred to iu the text, as it has been fouud impossible

to give anything like a complete list of the papers which deal with

calcareous sponges in the space at our disposal. However, there

will be found to be but few papers of real systematic importance

which ai'e not mentioned, and, for obvious reasons, all papers

which describe new species are included, at any rate so far as we
are aware, and we have no reason to fear that our list is not

complete.

When more than one paper has been published by an author in

any year they have been distinguished by the letters A.,B., C.,&c.

1901. AuNESEjsr, Emily. " Spongier fra den norske kyst. I.

Calcarea. Systematisk l^atalog med bemerkninger og
bestemmelsestabel." Bergens Mus. Aarbog, 1900 (1901),
No. 5.

1891. BiDDBK, a. P. "Eeview." (of) 'A Monograph of

Victorian Sponges,' by Arthur Dendy. Part I.

—

The Organisation and Classification of the Calcarea

Horaocoela, with descriptions of the Victorian Species.

Quart. Journ. Microsc. Set., (u. s.) vol. xxxii. pp. 625-
632.

1898. —— " The Skeleton and Classification oF Calcareous

Sponges." Proc. Roy. Soc, London, vol. Ixiv. No. 403,

1898, pp. 61-76.

1834-1837. Blainville, H. de. " Manuel d'Actinologie et de
Zoophytologie." Paris.

1845. BowERBANK, J. S. "Description of a new Genus of

Calcareous Sponges (^D anstervilUa) .'" Ann. Mag. Nat.

Hist., (ser. 1), vol. xv. 1845, pp. 297-300.
1858-1862. " On the Anatomy and Physiology of the

Spongiadse."

Part I. Phil. Trans. Boy. Soc, London, vol. cxlviii.

1858, pp. 279-332.
Part II. Phil. Trans. Bog. Soc, London, vol. clii.

1862, pp. 747-836.
Part III. " On the Generic Characters, the Specific

Characters, and the Method of Examination." Phil.

Trans. Boy. Soc, London, vol. clii. 1862, pp. 1087-
1135.

1864-1882. "A Monograph of the British Spongiad*."
Bay Soc, Loudon, 4 vols.

1872-1876. " Contributions to a general history of the
Spongiada3." Proc Zool. Soc, London, 1872, pp. 115-
129,196-202,626-634; 1873, pp.3 -25, 319-333; 1874
pp. 298-305 ; 1875, pp. 281-296 ; 1876, pp. 768-775.

53*



806 PROF. A. BENDY AND MR. R. W. H. ROW ON

1896 A. Breiteuss, L. " Kalkschwamoie der Bremer-Expedition
nach Ost-Spitzbergen im Jahre 1889 (Prof. W.
Kiikenthal und Dr. A. Walter)." Zool. Anzeiqer, Bd.xix.

No. 514, pp. 426-432.

1896 B. " Ascaudra Hermesi, ein ueuer homocceler Kalk-
schwamm aus der Adria." ZeitscJir. wiss. ZooL, Bd. Ixiii.

Hft. 1, pp. 39-42.

1896 0. '^ Amphoriscus semoni, eiu neue Art heterocceler

Kalkschwamme." Zool. Anzeiger, Bd. xix. pp. 435-
436.

1897. " Catalog der Calcarea der zoologischen Sammlung
des kouigliclieu Museums fiir Naturkunde zu Berlin."

Arch, fur jSaturgescli., Jahrgaug Ixiii. Bd. 1, pp. 205-
226.

1898 A. "AmpJioriscus semoni, ein neuer heterocceler Kalk-
schwamm." (Semon, Zoologische Forschungsreisen

Australieu malayischen Archipels, Bd. v. Lief. 4.)

DenJcscJirift. med.-nat. Ges., Jena, Bd. viii. pp. 381-
384.

1898 B. —— " Kalkscliwammfauua des weissen Meeres und
der Eismeerkiisten des europaischen E-usslands mit
Beriicksichtigung nnd Aufstellung der Kalkschwamm-
fauna der arktischen Eegiou." Memoires de VAcad.

'^^ Iniper. des Sciences, St. Petershourg, (ser. 8) vol. vi.

No. 2.

1898 C. " Kalkschwarnm fauna der AVestkiiste Portugals."

Zoolog. Jalirhucli, Syst. Abth., Bd. xi. pp. 89-102.

1898 D. "Die KalkschwammfaunavonSpitzbergen. Nacli

den Sammlungen der Bremer-Expedition nach Ost-

Spitzbergen im Jahre 1889 (Prof. W. Kiikenthal und
Dr. A. Walter)." Zoolog. JahrhucJi, Syst. Abth., Bd. xi.

pp. 103-120.

1898 E. "Die Kalkschwamme der Sammlung Plate, (Eauna
Chilensis, Bd. 1.)" Zoolog. Jahrhuch, Suppl.-Bd. iv.

pp. 455-470.

1871 A. Carter, H. J. " On two undescribed Sponges and two
Esperiadce from the West Indies ; also on the nomen-
clature of the calcisponge Olathrina, Gray." Ann. Mag.
Nat. Hist., (ser. 4) vol. vii. pp. 268-283.

1871 B. "A description of two new Galcispongice {Tricho-

gypsia, Leuconia), to which is added conliruiation of

Professor James-Clark's discovery of the true form of

the Sponge-cell (Animal) and an account of the Polype-

like pore-area of Cliona corallinoides, contrasted with

Prof. E. Haeckel's view on the relationship of the

Sponges to the Corals." Ann. Mag. Nat. Hist., (ser. 4)

vol. viii. pp. 1-28.

1878. " On Teichonia, a new family of Calcareous Sponges,

with descriptions of two Species."' Ann. Mag. Nat.

Hist., (ser. 5) vol. ii. pp. 35-40.



CALCAREOUS SPONGES. 807

1883. Cakter, H. J. " Farther Observations on the so-called

'Parringdon Sponges' {Calcispongice, Zittel), followed
by a description of an existing species of a like kind
(Leucetta clathrata, new sp.)*" Ann. Mag. Nat. Hist.,

(ser. 5j vol. xi. pp. 20-37.
1885-1886. " Descriptions of Sponges from the Neigh-

bourhood of Port Phillip Heads, South Australia."

Ann. Mag. Nat. Hist., (ser. 5) vols, xv., xvi., svii. and
xviii. {The calcareous sponges are described in the fol-
lowing parts ;—vol. xvii. pp. 431-441, vol. xvii. pp. 502-
516, vol. xviii. pp. 34-55, vol. xviii. pp. ] 26-149.)

1886. — "Description of a new species (Aphroceras
ramosa)." (in Higgin, T., Report on the Porifera of the
L.M.B.C. district). Proc. Lit. Phil. Sac, Liverpool,

vol. xl. Appendix.
1828. Delle Chiaje, S. " Memoria sulla Storia e JSTotomia

degli Animali senza Vertebre del Regno del Napoli."
NapoH, 1828.

1891 A. Dendy, a. " A Monograph of the Yictorian Sponges.
Part I. The Organisation and Classification of the
Calcarea Plomoccela, with descriptions of the Victorian

Species." Trans. Roij. Soc. Victoria, vol. iii. 'No. 1,

pp. 1-82.

1891 B. " Studies on the Comparative Anatomy of Sponges.
III. On the Anatomy of Grantia lahyrinthica. Carter,
and the so-called family Teichonidae." Quart. Journ.
Microsc. Sci., (n.s.) vol. xxxii. pp. 1-39.

1892 A. "Preliminary Account of Synute piulchella, a new
Genus and Species of Calcareous Sponges." Proc. Boy.
Soc. Victoria, (n.s.) vol. iv. pp. 1-6.

1892 B. " Synopsis of the Australian Calcarea Heterocoela,

with a proposed classification of the group, and
descriptions of some new genera and species." Proc.

Boy. Soc. Victoria, (n.s.j vol. v. pp. 69-116.
1892 C. "On a new species of Leucosolenia from Port

Phillip Heads." Proc. Roy. Soc. Victoria, (n.s.) vol. v.

pp. 178-180.

1898 A. " Studies on the Comparative Anatomy of Sponges.
V. Obsei'vations on the Structure and Classification of

the Calcarea Heterocoela." Quart. Joiirn. Microsc. Sci.,

(n.s.) vol. XXXV. pp. 159-257.
1893 B. —— " Studies on the Comparative Anatomy of Sponges.

VI. On the Anatomy and Relationships of Lelapia
australis, a living representative of the fossil Phare-
trones." Quart. Journ. Microsc. Sci., (n.s.) vol. xxxvi.

pp. 127-142.

1905. " Report on the Sponges collected by Professor
Herdman at Ceylon in 1902." Beports on the Pearl
Oyster Fisheries of the Gulf of Manaar, vol. iii. pp. 59—
246. (Royal Society, London.)



808 PROF. A. DENBY AND MR. R. W. H. ROW ON

1913. Dendy, A. " Report on the Calcareous Sponges collected

by the Sealarlc Expedition in the Indian Ocean.'"' Trans.

Linnean Soe. London, Zool. vol. xvi. pp. 1-29.

1892. DoDEELBiN, L. "Description of Petrostroma schuhei,n.g.

et sp. of Calcarea, representing a new order Lithones."

Verhandl. deutscli. zoolog. Ges. vol. ii. (1892), pp. 143-
145.

1897. " Ueber die LitJionina, erne neue Gruppe von
Kalkschwammen." Zoolog. Jalirhucli, Syst.-Abth.,

Bd. X. pp. 16-32.

1864. DuCHASSAiNG, p., et MiCHELOTTi, G. "Spongiaires de
la Mer Caraibe." Hats. Nat. Verhandl. Haarlem, vol.

xxi.

1880. Duncan, P. Martin. "On a parasitic Sponge of the

Order Calcarea { Mbbiusispongia parasitica)." Journ.

Roy. Microsc. Soc, vol. iii. pp. 377-393.

1887. Ebnek, V. von. " Amphoriscus huccicMi, n. ht^."" Zooloa.

Jahrbuch, vol. ii. pp. 981-982.

1786. Ellis, J., and Solandee, D. " Natural History of many
curious and uucommon Zoophytes collected from various

parts of the Globe." London, 1786.

ESPEE, E. J. C. (In the synonymy list under Leucandra
aspera, Haeckel gives a reference to Spongia j^cinicea,

Esper, " Spongien, Taf. 18, fig. 1, 2." We have been
unable to trace this reference, but the species is not

referred to in Esper's " Pflanzenthiere.")

1780. Fabricius, O. ' Eauna Groenlandica." Hafnise et

Lipsife, 1780.

1828. Fleming, J. " A History of British Animals." Edin-

burgh, 1828.

1887. Eristedt, K. " Sponges from the Atlantic and Arctic

Oceans, and the Behring Sea." (" A'ega " Expedition).
" Vega " Exped. Vetenslc. laldtag.," vol. iv. pp. 401-471.

1885. Gibson, E. J. Harvey. " On a wqw species of Sycandra
{(isperd)." First Report on the Fauna of Liverpool Bay,

pp. 365-367.

1825-1826. Grant, E. E. " Observations and Experiments on
the Structure and Functions of the Sponge." Edinburgh
Philosoph. Journ ., vol. xiii. pp. 94-107, 333-346, vol. xiv.

pp. 113-124, 336-341.

1826. " Remarks on the Structure of some Calcareous

Sponges." Edinhurqh New Philosoph. Jou'rn., vol. i.

pp. 166-170.

1841. "Outlines of Comparative Anatomy." Loudon,
1841.

1861. —— " Tabular View of the Primary Divisions of the

Animal Kingdom." London, 1861

.

1858. Gray, J. E. " Description of Ap>hroceras, a new genus

of Calcareous Spongiadse from Hongkong." Proc.

Zool. Sac, London, 1858, pp. 113-114.



CALCAREOUS SPONGES. 809

1867. Gray, J. E. "Notes on the Arrangement of Sponges,
with descriptions of some new genera." Proc. Zool, Soc,
London, 1867, pp. 492-558.

1821. Gray, S. F. " A natural arrangement of Bi-itish Plants."

London, 1821.

1870. Haeckel, E. "Prodromus eines Systems der Kalk-

schwamrae." Jenaische Zeitschr., vol. v. pp. 236-254.

1872. " Die Kalkschwamme, eine Monographie." Berlin,

1872.

1877. "DiePhysemarien (Haliphysema und Gastrophy-
sema), Gastrseaden der Gegenwart." Jenaische Zeitschr.,

vol. xi. pp. 1-54.

1908. Hammer, E. " Neue Beitrage zur Kenntnis der

Histologie und EntAvicklung von Sycon raphanus."

Archiv fiir Biontol., Bd. ii. pp. 289-334.

1890. Hanitsch, E, " Third Report on the Porifera of the

L.M.B.O. district." Proc. Liverpool Biol. Sac, vol. iv.

pp. 192-238.

1894. '•' Amphiiite, eine neue Gattung* heteroeoeler

Kalkschwamme." Zoolog. Anzeiger, vol. xvii. p. 433.

1895. " Notes on a collection of Sponges from the West
Coast of Portugal." Trans. Liverpool Biol. Soc.,Yo\.ix.

pp. 205-219.

1886. HiGGTN, T. " Porifera of the L. M. B. C. District. Pirst

Report upon the Pauna of Liverpool Bay." Liverpool

Marine Biology Committee Reports, No. 1, pp. 72-94.

1900. Hinde, G. J. " On some Eemarkable Calcisponges from
the Eocene Strataof Victoria (Australia)." Quart. Journ.

Geol. Soc, vol. Ivi. pp. 50-66.

1869. James-Clark, H. " On the Spongiae Ciliatse as Infusoria

Plagellata ; or, Observations on the Structure, Ani-
mality, andfielationships of Leucosolenia botryoides^hk."

Memoirs Boston Soc. Nat. Hist., vol. i. pp. 305-340.

1908 A. Jenkin, C. P. " The Calcareous Sponges, (in) The
Mai-ine Pauna of Zanzibar and British East Africa, from
Collections made by Cyril Crossland, M.A., in the

Tears 1901 and 1902." "

Proc. Zool. Soc, London, 1908,

pp. 434-456.

1908 B. "The Calcarea of the National Antarctic Expe-
dition." Natural History Reports, vol. iv.

1842. Johnston, G. " A History of British Sponges and
Lithophytes." Edinburgh, 1842.

1893. Kirk, H. B. " Contribution to a knowledge of the New
Zealand Sponges," Trans. Neiv Zealand Instit., vol. xxvi.

pp. 175-179.

1894. "Purther Contribution to a knowledge of the

New Zealand Sponges." Trans. Neiv Zealand Lnsiit.,

vol. xxvii. pp. 287-392.

1895. " New Zealand Sponges, Third Paper." Trans.

New Zealand Instit., vol. xxviii. pp. 205-210,



810 PROF. A. BENDY AND MR, R. W. H. ROW ON

1895. KiRK, H. B. " Notes on New Zealand Sponges. Fourth
Paper." Trans. New Zealand Instit., vol. xxx. pp. 313-
316.

1900. KiRKPATRiCK, E. " Description of Sponges from Funa-
futi." Ann. Mag. Nat. Hist., (ser. 7) vol. vi. pp. 345-
362.

1908. " On two new Genera of recent Pharetrouid

Sponges." Ann. Macj. Nat. Hist., (ser. 8) vol. ii.

pp. 503-514.

1910. " On a remarkable Pbaretronid Sponge from
Christmas Island." Proc. Roy. Soc, London, vol. Ixxxiii.

pp. 124-133.

1911 A. "On a new Lithonine Sponge from Christmas
Island." Ann. Mag. Nat. Hist., (ser. 8) vol. viii.

pp. 177-179.

1911 B. "On Merlia normani, a sponge with a siliceous

and calcareous skeleton." Quart. Journ. Microsc. Sci.,

(n. s.) vol. Ivi. pp. 657-702.

1912. "Note on Astrosdera wiUeyana, Lister." Proe.

Roy. Soc, London, vol. Ixiv (b), pp. 579-580.
1864. KoLi/iKER, A. von. " Icones Histologicse, oder Atlas der

vergleichenden Grewebelehre.—I. Der feineren Bau der

Protozoen." Leipzig, 1864.

1886. Laoksohewitsoh, P. " TJeber die Kalkschwamme Menor-
ca.s." Zoolog. Jalirhucli, vol. i. pp. 297-310.

1893. Lambe, L. M. "Sponges from the Pacific Coast of

Canada." Trans. Roy. Soc. Canada, 1893, pp. 25-43.

1896. " Sponges from the Atlantic Coast of Canada."
Trans. Roy. Soc. Canada, (ser. 2) vol. ii. pp. 181^
211.

1900 A. "Description of a new Species of Calcareous

Sponge from Vancouver Island, B.C." Ottawa Nationa-

list, vol. xiii. no. 11, pp. 261-263.

1900 B. " Sponges from the Coasts of North-eastern
Canada and Grreeuland." Trans. Roy. Soc. Canada,
(ser. 2) vol. vi. Sect. 4, pp. 19-38.

1885 A. Lendenfeld, E. von. " The Homocoela of Austraha and
the new Family Homodermidse." Proc. Linn. Soc. Netv

South Wales, vol. ix. pp. 896-907.

1885 B. " A Monograph of the Australian Sponges.
Part III. The Calcispongise." Proc. Linn. Soc. New
South Wales, vol. ix. pp. 1083-1150.

1891. " Die Spougien der Adria. I. Die Kalk-
schwamme." Zeitschr. iviss. Zoologie, Bd. liii. Heft 2,

pp. 185-321, and Heft 3, pp. 361-463.

1859. LiEBERKtrHN, N. " Neue Beitrage zur Anatomie der

Spougien." Muller's Archiv, 1859, pp. 353-382, 515-
530.

1758-1759. LiNN^us, C. von. "Systema Naturae." (10th Edition.)

Holmia3, 1758-1759.



CALCAREOUS SPONGES. 811

1900. Lister, J. J. " Astrosclera ivilleyana, the Type of a new
Family of Sponges." A. WiUei/s Zoological Results,

Part IV. Cambridge.

1909. LuNDBECK, W. "The Porifera of East Greenland."
Meddel. om Gronland, vol. xxis. 1909, pp. 428-464.

1879. Matek, Paul. " Wagnerella borealis." Zoolog. Anzeiger,

vol. ii. pp. 357-358.

1878. Meeejkowsky, C. " On Wagnerella, a new genus of

Sponge nearly allied to the Physema^^ia of Erust

Haeckel." Ann. Mag. Nat. Hist., (ser. 5) vol. i.

pp. 70-77
1868. Micheucho-Maclay, IN", de. " Beitrage zur Kennlniss

der Spongien. I. Ueber GuancJia hlanca, einen neuen
Kalkschwamm." Jenaische Zeitsclirift, vol. iv. pp. 221-
240.

1870. " Ueber einige Sehwauime des nordlichen stilleu

Oceans und des Eismeeres, welche im Zoologischen

Museums der Kaiserlichen Akademie der Wissen-
schaften in St. Petersburg aufgestellt sind ; ein Beitrag

zur Morphologie und Verbreituug der Spongien."
Memoires de VAcademie des Sci. a St. Petersbourg, vol. xv.

No. 3.

1896. MiNOHiN, E. A. " Suggestions for a Natural Classifica-

tiou of the Asconidse." Ann. Mag. Nat. Hist., (ser. 6)

vol. xviii. pp. 349-362.

1897. '' Ascandra or Homandra'2 A Test Case for the

Rules of Zoological Nomenclature." Zoolog. Anzeiger,

Bd. XX. No. 524, pp. 49-50.

1900. "The Porifera." Lankester^s Treatise on Zoology,

Part 2, Chapter 3.

1905. " The Characters and Synonymy of tbe British

Species of Sponges of the Grenus Leucosolenia." Pi-oc.

Zool. Soe., London, 1904, vol. ii. pp. 349-396.
1909. " The Relation of the Elagellum to the Nucleus

in the Collar-cells of Calcareous Sponges." Zoolog.

Anzeiger, Bd. xxxv. pp. 227-231.

1812. Montagu, G-. " An Essay on Sponges, with Descriptions
of all the Species that have been discovered on the
Coast of Great Britain." Memoirs of the Wemerian
Soc. Edinhurqh, vol. ii. pp. 67-122.

1788-1796. MtJLLER, O. E. " Zoologica Danica." (2nd Edition.)

Hafnije, 1788-1796.
1888. PoLEJAEEF, N. de. " The Calcarea." Ee2wrts on the

Scientific Results of the Voyage of H.M.S. ' Challenger,'

Zoology, vol. viii.

1904. Preiwisch, J. " Kalkschwamme aus dein Pacific.

Ergebnisse einer Reise nach dem Pacific, Schauiusland
1896-1897." Zoolog. Jahrluch, Syst.-Abth., Bd. xix.

pp. 9-26.

1833. QuoY, J. R. C, et Gaimard, P. " Voyage de VAstrolabe."

Zoologie, vol. iv. Paris, 1833.



812 ON CALCAREOUS SPONGES.

1881. EiDLEY, S. 0. "Spongida collected during the Expe-
dition of H.M.S. Alert in the Straits of Magellan and
on the Coasts of Patagonia." Proc. Zool. Soc, London,

1881, pp. 107-139.

1884. " Spongida." Reports on the Zoological Collections

made in the Indo-Pacific Ocean during the Voyage of
H.M.S. 'Alert; 1881-1882, pp. 366-482, 582-630.
London, 1884.

1826. Risso, A. " Histoire Naturelle des principales Pro-
ductions de I'Europe Meridionale, et particuliereraent

de celles des Environs de Nice, &c." Vol. v. Paris,

1826.

1909. Eow, R. W. H. " Reports on the Marine Biology of the

Sudanese Red Sea.—XIX. Report on the Sponges col-

lected bv Mr. Cyril Crossland in 1904-1905. Part I.

Calcarea." Journ. Linn. Soc, London, Zoology, vol. xxxi.

pp. 182-214.
1913 ? " Report on the Calcarea obtained by the Hamburg

South-Western Australian Expedition of 1905." ( Will
shortly appear.')

1864. Schmidt, Oscar. " Die Spougien des Adriatischen

Meeres." Leipzig, 1862.

1864, " Supplement der Spongien des Adriatischen
Meeres, enthaltend die Histologie und systematische

Erganzungen.' Leipzig, 1864.

1868. " Die Spongien der Kiiste von Algier, mit Nach-
trjigen zu den Spongien des Adriatischen Meeres.
(Drittes Supplement.)" Leipzig, 1868.

1870. " Grundziige einer Spongien-Eauna des Atlant-
ischen Gebietes." Leipzig, 1870.

1877. ScHUEFNER, 0. " Besclireibung einiger neuer Kalk-
schwamme." Jenaische Zeitschr., vol. xi. pp. 403-433.

1875. ScHULZE, E. E. " Ueber den Bau und die Entwicklung
von Sycandra raphanus Haeckel." Zeitschr. wiss.

Zoologie, Suppl., vol. xxv. pp. 247-280.
1912. Stephens, (Miss) J. " Clare Island Survey. Part 59.

Marine Porifera." Proc. Boy. Irish Acad., vol. xxxi.

No. 59.

1908. Thacker, A. Gc, " On Collections of the Cape Verde
Islands Eauna made by Cyril Crossland, M.A. (Cantab.),

B.Sc. (Lond.), E.Z.S. (late of the Gatty Marine Labora-
tory, St. Andrews University), from July to September
1904. The Calcareous Sponges." Proc. Zool. Soc,
London, 1908, pp. 757-782,

1907. TopsENT, E. " Epouges calcaires recueillis par le Erangais

dans I'Antarctique (Expedition du Dr. Charcot)."

Bidlet. Mus. Hist. Nat. Paris, 1907, pp. 539-544.
1869. Ulrich, E. O. " Preliminary Description of new Lower

Silurian Sponges." American Oeoloqist, vol. iii. pp. 233-
248.



THE SECRETAB.Y ON ADDITIONS TO THE MENAGERIE. 813

1902. Ubbabt, F. " BJiabdodermella niittingi, nov. gen. et nov.

spec." ZeitscJir. iviss. Zoohgie, Bd. Ixxi. pp. 268-275.
1905. " Kalif'oruische Kalkscliwamme." Arcldv fur

Naturgesch., Jahrgang 72, Bd. i. pp. 33-76.

1908. "Die Ivalkschwamme der deutschen Tiefsee-

Expedition." Zoolog. Anzeiger, Bd. xxxiii. pp. 247-252.
1909. " Die Calcarea." Wissensch. Ergebnisse der

deutsclien Tiefsee-Expedition ( Valdivia), Bd. xix. Jena,

1909.

1873. Yerkill, a. E. " Exploration of Casco Bay by the U.8.
Fish Commission in 1873." Proc. American Assoc.

Advanc. Sci. 1873, Part 2, pp. 340-395.
1880. VosMAEE, G. 0. J. "Ueber Leucandra aspgra H., nebst

allgemeiuen Bemerkungen ueber das Canalsystera der

Spongien." Leiden, 1880. {An inaugural Dis-

sertation.)

1887. " Porifera." Die Klassen and Ordnungen des

Thierreichs, wissenschaftlich dargestellt in Wort iind

Bild. Von Dr. H. Gr. Bronn. Bd. ii. Leipzig uud
Heidelberg, 1887.

1878. ZiTTEL, K. A. von. " Studien iiber fossile Spongien.
III. Monactinelhda?,, Tetractinellidse, und Calci-

spoi)gia3." Ahhavdl. Akad. Wissensch. Mi'mclien. vol. xiii.

part 2, pp. 1-48.

EXHIBITIONS AND NOTICES.

May 20, 1913.

Prof. E. A. MiNCHiN, M.A., F.R.S., Vice-President,

in the Chair.

The Secretary read the following report on the Additions that

had been made to the Society's Menagerie dnring the month of

April, 1913 :—
The registered additions to the Society's Menagerie during the

month of April were 205 in number. Of these, 95 were acquired

by presentation, 79 by purchase, 9 were received on deposit, 1 in

exchange, and 21 were born in the Gardens.

The number of departures during the same period, by death

and removals, was 156.

Amongst the additions special attention may be directed to :

—

1 White-handed Gibbon {Hylohates lar\ fi'om Pena.ng, deposited

on April 10th.


