EDITORIAL NOTE.

Tais Volume contains a comprehensive\ Report on the TETRACTINELLID SPONGES
collected during the Expedition, by Professor W. J. Sollas, LL.D., of the
University of Dublin. It forms Part LXIII. of the Zoological Series of
Reports, and extends to 622 pages of letterpress, illustrated by 44 chromo-
lithographic plates, & map, and a large number of woodcuts. Professor Sollas
has added a notice of species not met with in the Challenger collection; this
Report forms therefore a complete monograph of the group.

The Manuscript was received by me in Instalments between the 31st
August 1886 and the 24th February 1888.

This Report concludes the account of the Sponges collected by the
Expedition. The other Reports dealing with this large group have been
published as follows :—

Part XXIV. (Volume VIIIL.), Report on the CaLcarea, by N. Poléjaeff,
published in 1883.

Part XXXI. (Volume XI.), Report on the Krrarosa, by N. Poléjaeff,
published in 1884.

Part LIX. (Volume XX.), Report on the Moraxonma, by S. O. Ridley
and A. Dendy, published in 1887.

Part LIII. (Volume XXI.), Report on the Hexaormeruma, by F. E.
Schulze, published in 1887.

JoEN MURRAY.

Caavievesr OrricE, 32 QUERN STRERT,
Epirsuren, 12(2 May 1888,
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PREFACE

TaE Tetractinellid Sponges brought home by the Challenger Expedition were sent to me
for description by Mr. John Murray on the 15th of July 1882, Numerous unforeseen
interruptions, one of the chief being a removal from Bristol to Dublin, will account for
the delay which has occurred in the completion of the Report.

It was not to be expected that a complete separation of the Tetractinellid from the
Monaxonid sponges should be accomplished at one operation, and I have continued to
receive from time to time additional specimens from my colleagues, Messrs. Ridley and
Dendy, the last reaching me so late as the close of last year (1886). In this connection
the uncertainty attaching to the systematic position of the Tethyidse has proved a source
of great perplexity, and the specimens of this group have changed hands more than once.
Messrs. Ridley and Dendy could find no place for them among the Monaxzonida, and I
was unwilling at first to disturb the symmetry of the Tetractinellida’ by including in it
sponges which do not possess Tetractinellid spicules; when, however, this appeared to be
inevitable in the case of Placospongia, a genus which is united to the Geodiidee by the
presence of sterrasters, but which is certainly without any Tetractinellid spicules, this
objection could not be pressed, and I undertook to. describe the Tethyidee under the
impression that they bore much: the same relation to the Stellettidse that Placospongia
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does to the Geodiidee. Subsequent examination has convinced me, however, that the
analogy here suggested is misleading, and that the Tethyidee are in all probability
Monaxonid sponges. As this conclusion was not reached till my deseription of the
family was completed, an account of it is given in an Appendix to this Report.

The Tetractinellid sponges of the Challenger collection are in an excellent state of
preservation, all but some ten or twelve being preserved in strong alecohol; so that I
have been enabled to make a thorough investigation of the minute as well as the coarse
anatomy of almost every species. This has been a work involving some labour: several
thousands of thin slices have been cut, and hundreds of other preparations made
according to methods which will be found described in the chapter on Techrique.

As no complete system of the Tetractinellida has yet been published, I gladly availed
myself of Mr. Murray’s kind permission to enlarge the gcope of this Report by including
an account of all other species of Tetractinellida known to me, besides those contained in
the Challenger collection. These additional species are treated separately in appendixes
to each family.

The number of species and varieties of Tetractinellida obtained by the Challenger is
87, of which 73 are new to science; they are arranged in 38 genera, of which 18 are
new; of additional species described in this Report there are 221, and of additional
genera 45, of which 15 are new.

The total number, therefore, of described species of Tetractinellida, inclusive of the
doubtful family Epipolaside, is 294, and of accepted genera 81.

My best thanks are due and heartily tendered to those distinguished zoologists who
have helped to render a system of the Tetractinellida possible by furnishing me with the
requisite material. To Professor Agassiz I am especially indebted since he sent me across
the Atlantic the whole, or nearly the whole, of the “ Hassler” collection of Lithistids,
including many unique specimens, the originals of O. Schmidt’s descriptions, and no less
to Professor von Greaff, who, with a generosity which I can only refer to as lavish,
furnished me with an almost complete series of examples from O. Schmidt’s types of
Adriatic sponges. I am also deeply indebted to Professor Perrier of Paris and Dr. Ernest
Ziegler of Strasburg for many examples of other sponges deseribed by O. Schmidt, and
to Professor Stewart who gave me every assistance in the examination of specimens
described by Bowerbank and now preserved in the Royal College of Surgeons. Especial
thanks are due to Mr. 8. O. Ridley, who has constantly helped me to specimens, and
who placed at my disposal for examination all the specimens in the fine collection of
Tetractinellid sponges preserved in the British Museum, where are to be found most of
Bowerbank’s species, and specimens of many of Carter’s and O. Schmidt’s, together with
& host of miscellaneous examples, all well arranged and readily accessible,—thanks to
Mr. Ridley’s labours in this department. To my friend and colleague Professor E.
Perceval Wright, who presented me with parts of several important type specimens,
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'i:lrcluding mountings of Selenka’s interesting apecies Stelletta nux and Stelletta bacca, the
systematic position of which has hitherto remained a matter for conjecture, and to my
friend Professor Haddon, who has generously helped me with specimens and advice, I
am also under great obligations. Professor Haddon has further done me the invaluable
service of looking over the proof sheets of the chapters on Morphology. With my friend
Mr. H. J. Carter I have been in constant communication, and, thanks to the information
and the numerous specimens I owe to-his kindness, I have been able to clear up several
points that would otherwise have remained doubtful and perplexing, Finally I have to
express my thanks to Professor Flower and Dr. Giinther for permitting me to consult the
collections in the British Museum. The plates and illustrations were drawn by my
friend the well-known artist Mr. T. H. Thomas, R.C.A., who, at considerable personal
inconvenience and to the neglect of more artistic work, came from Cardiff to reside at
Dublin for the purpose. The figures representing structure were traced by me with the
camers lucide, and were then drawn by Mr, Thomas direct from the object under the
microscope ; the tracings being used simply to insure. accuracy in scale and outline.
These drawings are therefore faithful illustrations of what is actually to be seen in the
preparations they represent, including their imperfections. Perhaps they err a little
too far on the side of faithfulness, but this I hold is better than introducing corrections
and interpretations into a picture till it loses its likeness to the original, and becomes a
subjective rather than an objective representation of the truth s it is in nature. In this

Report the expression of inferences snd deductions has been left to woodcuts and the
letterpress.
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INTRODUCTION.

The Tetractinellida offer for our study one of the most interesting of all the groups
of sponges : commencing with such comparatively simple forms as Placina and Tetilla
they culminate in Geodia and the Stellettidee, which are the most highly organised
representatives of the Parazoa; at the same time they are connected in so nicely a
graduated series as to form a highly natural group, within which the problem of tracing
the evolution of structure from lower to higher stages may be attempted with much hope
of success.

The singular and striking characters of the higher forms have rendered them objects
of interest from very early times, so that of recent Choristids faithful descriptions will
be found in the works of Donati, published so far back as 1758, and of the fossil Lithistids
good accounts occur still earlier, Guettard in 1751 describing in great detail the petrified
pears or fossil figs of earlier writers, now known as Siphonia. These he not unnaturally
assigned to the Corals, a mistake that Gray was near repeating when the first described
recent Lithistid (Macandrewia) came before him for classification.

From these early times to the present naturalists have constantly added to our know-
ledge of the group, but no one up to the date of the commencement of this Report has
published an account of their fundamental structure, if we except the important work
of F. E. Schulze on the Placinide and several descriptions of Astrophorous Sponges by
myself ; while during its progress but one memoir on the anatomy of a single form has
made its appearance. Nor, considering the general inaccessibility of most of the species,
i this to be wondered at; and the value of the fine collection brought home by the
Challenger lies not so much in the addition of new and remarkable forms to the group,
though these are not wanting, as in the presence of well-preserved examples of nearly
every important genus ; so that for the first time it has become possible to publish a
system of the Tetractinellida founded on a knowledge of their anatomy ; and only by such
knowledge extending over a large series of species could a consistent system be founded
with any chance of success.

Of the defects in the proposed Classification no one can be more conscious than
myself ; most especially do I regret the uncertainty which attends the phylogeny based
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upon it, an uncertainty so great that in many cases alternative schemes of genealogy are
proposed for consideration. It may be and indeed has been argued that this uncertainty
is inherent in all schemes of phylogeny alike, but this is an opinion which I by no means
share. Tables of phylogeny are to the biologist what constitutional formulse are to the
chemist, and the success in elucidating these which the latter has achieved in the face
of opposition and discouragement, from a spirit sometimes of conservatism, and some-
times of despair, must prove an encouragement to the biologist to persevere in his efforts
to attain to a rational interpretation of the facts of classification. An earnest of such
success appears to me fo be furnished by Schulze’s genealogy of the Hexactinellida.



MORPHOLOGY.

GENERAL STRUCTURE.

In that work of genius the “Kalkschwamme” of Haeckel the Calcareous sponges
(Megamastictora) are traced both ontogenetically and phylogenetically to a primitive
Ascon-like ancestor (Olynthus). In the non-calecareous Sponges (Micromastictora) the
researches of embryologists ' have made us acquainted with a primitive ontogenetic
form which may be distinguished as a Rhagon,® but this, unlike the Ascon, is only known
in a transitory larval stage, and is not represented by any persistent adult form.

cavity ; jL, flagellated chamber ; 4., apopyle ; ., prosopyle ; ex., ectoderm ; ev., endoderm ; p., mesoderm,

It has the form of a more or less hemispherical sac, the upper part (spongophare®)
rising dome-like from a flat attached base (hypophare); its walls consist of

! Keller, Reniora fertilis, Zeitschr. f. wiss. Zool., BA. xxxiii. pp. 317-349, pl. xix. fig. 23, pl. xx. fig. 24 ; Schulze,
Placina monolopha, op. cit., Bd. xxxiv, pp. 416-423, pl. xxii. fig. 28 ; Heider, Oscarells lobularis, Arb. Zool. Inat. Wien,
Bd. vi. pp. 1-62, pl. ii. figs, 18-20,

% gak, fdyoz, %, a grape.

3 @apes, ro;, 14, a cloth, sheet, web,
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three layers of tissue, the fundamental ectoderm and endoderm, and the so-called
mesoderm.!

The mesoderm is a very thin layer, consisting of collenchyma (see p. xxxviii),
the ectoderm is an epithelium of pavement cells (pinacocyies), and the endoderm is partly
composed of flagellated collared cells (choanocytes), and partly of pinacocytes.

The hypophare consists of mesoderm lined by pinacocytal endoderm above, and
ectoderm below; the spongophare is characterised by evaginations of the endoderm,
which forms pouch-like recesses in the mesoderm, and within these it consists of choano-
cytes, elsewhere of pinacocytes.

The recesses, known as flagellated chambers, communicate with the cavity of the
sac (paragaster) each by a single wide mouth (apopyle), and with the exterior by a small
pore (prosopyle).

A single comparatively large opening (oscule) at the summit places the paragaster in
free communication with the surrounding water. The oscule is not derived from the
blastopore, which in the larval stage immediately preceding that of the Rhagon is
situated in the centre of the primitive hypophare.

F10. IL.—Diagram of 8 young sponge, showing the folded spongophare. 8, spongophare ; H, hypopharse ; 0., oseule ;
G., paragasimal cavity ; e, excurrent canal ; 4, incurrent caral ; p, pore.

In the case of many spherical sponges which in their earliest known stages are not
attached, but free, the hypophare is probably not developed at all {or possibly metamor-
phosed at a very early stage), the Rhagon in all probability having a spherical form and
consisting wholly of the spongophare.

Doubtless the Rhagon is readily derivable from the Ascon; but it never actually
passes through an Ascon stage, differing in this respect from the Sycon, from which it
is also distinguished by the more spherical form of its flagellated chambers. The whole
course of embryological history of the Rhagon differs from that of the Megamastictora
in numerous details, and particularly in the absence of an amphigastrula stage.

The successive stages by which the Rhagon passes into the adult sponge have not
been traced, but Schulze has sufficiently shown, at least in some instances, the probable
course of events, which consists simply in a folding of the spongophare which proceeds

1 These terms are used merely for convenience; it is far from certain that the tisenes they danote are homologous with
those similarly named in the Metazoa. .
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part passu with the increase by growth of the sponge. In this way the simple structure
of Oscarella lobularis, O. Schmidt, and Placina monolopha, F. E. Schulze, may be
explained.

The inner sinuses of the folds or lobes of the spongophare are continuous with the
original cavity of the paragaster; they and the remains of the paragaster are now known
as “ excurrent” canals; the outer sinuses, known as  incurrent” canals, are open to the
exterior ; their open ends are known as ‘‘ pores.”

EBurypylous Chamber-System.—The flagellated chambers continue as in the Rhagon to
communicate directly with the excurrent canals through the apopyles, which are not con-
tinued into special tubes; and in all such cases, where several chambers open directly
into & common excurrent canal, we shall speak of the chamber-system as * eurypylous.”

The extreme simplicity which characterises the folding of the spongophare in
Placina is not to be met with in any other genus of Tetractinellida, but it is closely
approached in the case of certain species of Tetilla and Thenea. In Tetilla pedifera,
Sollas (PL XLI. fig. 7), the spongophare retains the primitive simplicity of structure

Fi1g. I11. — Diagram of a transverse section through the outer region of Telillz pedifera. E, ectosome ;
C, choanogoms ; e, excurrent caual ; 4, incurrent canal ; p, pores.

it possesses in the Rhagon almost throughout the whole sponge; but it is folded to a
far greater extent and in a far less regular manmer than in Placina monolopha. This
indeed follows as a necessary consequence of its immensely greater size, particularly in
thickness. Furthermore, concrescence occurs wherever the folds are brought in contact,
and this makes the nature of the folding more difficult to analyse.

Ectosome and Choanosome.—An additional and important modification s to be found
in the presence of an investing membrane which surrounds the whole of the free surface of
the sponge ; it roofs over the incurrent canals which now communicate with the exterior
through groups of small apertures’ which traverse it, and which are called * pores,”
though evidently not quite homologous with the apertures so designated in Placina ; and
it is confluent with the lobes of the folded spongophare where these lie immediately
beneath it.

This investing skin may be distinguished as the ectosome, the rest of the sponge as
the choanosome, the latter name framed in allusion to its being the region to which the
choanocytes lining the flagellated chambers are restricted.
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The cctosome differs completely from the hypophare, greatly as it may resemble it in
general appearance. It is, to begin with, of secondary origin, and in the next place the
endoderm does not enter into its composition; it consists of mesoderm bounded on
the inner and outer faces by ectoderm, at least so we suppose, but there is a difficulty
involved in this view that will be discussed directly.

The incurrent canals which lie immediately beneath the ectosome are now known as
““ subdermal cavities.”

The manner in which the ectosome arises is not yet known. In such a case as that
just described, it might with great plausibility be regarded as due to a lamellar out-
growth from the outer ends of the lobes of the spongophare, in a direction generally
parallel with the surface of the sponge; followed by partial concrescence of the lamellse
so produced, and the consequent formation of pores as lacuna relicts.

A part of the ectosome as shown in the diagram is probably furnished by the

Fig. IV.—Dingram showing, hypothetically, the developimeut of the cctosome. H, bypophare; S, spougophare ;
E, tctosome ; e, s, incurrent sinuses ; {, lamellar outgrowth of the spengophare ; p, pores.

suppression of flagellated chambers in the outer ends of the spongophare lobes, the
space which they would otherwise have occupied being filled up with mesoderm.

If this explanation could be accepted it would harmonise our views as to the
morphological value of the epithelium lining the walls of the incurrent canal system, for
evidently this would then- correspond to the ectoderm; but at first sight it does not
appear to be consistent with what little we know of the mode of formation of the ecto-
some. In Spongilla (Carter and Lieberkuhn), in Esperia (Carter), and in Thenea and
Stelletta, the ectosome appears to arise by fission from the choanosome. It would appear
that a thickening of the mesodetm takes place in the Rhagon or young sponge, and that
in the middle of this cleavage occurs parallel to the outer surface, dividing the sponge
at once into a choanosomal and ectosomal portion. This hes already been moticed by
Selenka® in the case of the external buds of Tethya maza, and has been compared by

1 Zeilachr, f, wiss, Zooh, BA. xxxiil, p. 474, pl. xxviii. fig. 12.
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him to the formation of the body-cavity in the Ccelomata. Coincidently with the
cleavage, the choanosome folds within the ectosome, the cleavage cavity enlarging into
the incurrent sinuses (Fig. VI.), while the places where the choanosome and ectosome
remain coherent mark the position of the ends of the excurrent lobes.

I have been careful to say that it appears as though the subdermal cavities arise by
fission, for, on the face of it, if this apparent method of formation be the true one, it
introduces great difficulties in the interpretation of the structure of the sponge on
the germ-layer theory; for instance, in sponges where the supposed fission occurs, the
epithelium would not be formed from the ectoderm as in Placina, but as an endothelium
derived from the mesoderm, unless—and the supposition is improbable—an invagination
of ectoderm occurs coincidently with the progress of cleavage. On the other hand a rapid
invagination of ectoderm might readily be mistaken for cleavage, and the facts presented
by a larval form of Stelletta plrissens seem to point to such an explanation. In this
larva, not more than 0:65 mm. in dipmeter, the ectosome is already differentiated as a
separate layer from the choanosome, but some of the subdermal cavities have an almost
spherical form, no wider than high, and might very well result from invagination of the
ectoderm; this given, the rest becomes clear; we have only to suppose that these cavities
increase with the continued folding of the choanosome and the wide incurrent sinuses will
be produced with of course an ectodermal lining.

In sponges next higher in the scale to Tetilla pedifera and Thenca delicata, such
for instance as Thenea muricata and Tetilla grandis, the choanosome® is not only
intricately folded again and again, but structurally modified in certain regions by the
increased development and differentiation of the mesoderm and the suppression of the
flagellated chambers. Thus the main excurrent sinuses or canals no longer directly com-
municate with flagellated chambers situated in their walls, for these chambers have become
restricted to the smaller secondary or tertiary sinuses of the smaller or secondary folds,
and an abundant development of mesoderm about the main sinuses has converted them
into thick-walled canals.

From the walls of these canals, transverse outgrowths are developed at elose but
irregular intervals, and extend as thin diaphragms for a greater or less distance across
the lumen; sometimes converting a canal into a succession of vesicles. These velar
diaphragms, or vela as we shall briefly term them, consist of an extension of the epithelium
of the canal, ectodermal or endodermal according as the canal is incurrent or excurrent,
with a thin intervening layer of mesoderm. In the centre of the velum is an aperture
(more rarely two) which can be enlarged or diminished by the action of fusiform muscle-
cells (myocytes), which are arranged partly concentrically and partly radiately about it.

The flagellated chambers still communicate directly with those excurrent canals about
which they are situated ; so that the chamber-system is still eurypylous.

! 3t will be recollected that the spongophere is now differentiated into an ectosomal.and choanosomal region.
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AprHODAL TYPE OF CHAMBER-SYSTEM.

In the next and by far the commonest stage of development, as met with in the
Tetractinellida, a change in the character of the chamber-system occurs, accompanied by
a change in the character of the mesoderm. The apopyles of the flagellated chambers
no longer lie at the same level as the surface of the excurrent canal into which they open;
the flagellated chambers themselves are more or less deeply removed from this surface,
and the apopyle of each is continued into a longer or shorter canaliculus (aphodus) lined
by epithelium continuous with that of the excurrent canal into which it opens. The
aphodus may enter the excurrent canal either directly or after joining with one or more
of its fellows (Fig. V., B).

The relations of the chambers to the incurrent canals remain at this stage almost

F16. V.—Diagram showing the relation of the aphodual to the eurypylous canal-system. A. an excurrent canal (E} with
eurypylous chambers opening into it. B. the same, with the lumen rednced by n growth of mesoderm which has
converted the apopyles into aphodi; I, incurrent, E, excurrent canals ; p., prosodus ; ap,, aphodus ; ex., ectederm ;
av., endoderm ; u., mesoderm,

unchanged, the prosopyles still lying in the surface of the canal-wall, or if removed from
it, only for a very short distance, so that the canaliculus (prosodus) resulting from the
elongation of the prosopyle is comparatively very short. Short prosodi, it may be
observed, occur even in the Rhagon,

This change in the character of the cansl-system is probably due to the increased
growth of the mesoderm, which encroaches upon the cavity of the excurrent canals,
diminishing the lumen except in front of the flagellated chambers, the margins of which
thus become produced into the aphodi, which indicate by their length the distance to
which the epithelial lining of the canal has been carried from its original position.

The aphodus is evidently not produced like the excurrent canals by folding, but is
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a remnant of the cavity of an excurrent sinus which has been left behind amidst a
surrounding growth of mesodermn. The accompanying diagrams (Fig. V.) will serve to
make this clear.

The aphodal character appears at a very early stage in the embryological history of
those spouges in which it occurs; it is already perfectly displayed, for instance, in a young
sponge of the species, Stelletta phrissens, not measuring more than 0°65 mm. in diameter
(Pl. XVLI fig. 18); at the same time some of the chambers in this example retain a
eurypylous character.

The change in the character of the mesoderm already alluded to as accompanying the
transition from the eurypylous to the aphodal chamber-system, consists in its conversion
from collenchyma to sarcenchyma (see p. xxxviii). In young sponges up to at least 3 mm.
in diameter the whole of the choanosomal mesoderm consists of sarcenchyma; but in
the adult sponge the mesoderm forming the walls of the larger excurrent canals is
collenchymatous.

In some of the lower forms of sponges with aphodal chambers (Chrotella simplex, p. 17),
where the aphodus is very short, the collenchyma merely becomes abundantly granular in
the neighbourhood of the flagellated chambers, but in the higher forms with a fully
expressed aphodal chamber-system, and these are the rule in the Tetractinellida, it is
entirely replaced by a true sarcenchyma.

One other important modification remains to be mentioned; this is the relatively
smaller size of the flagellated chambers that usually marks the aphodal as compared with
the eurypylous chamber-system. A similar reduction accompanies the passage from the
simpler to the more complicated types of eurypylous chamber-system. From these
generalisations we reach one still more general, namely, that the flagellated chambers
diminish in size correspondingly with increased development of the mesoderm.

In the absence of any exact knowledge of the physiology of sponges it would appear
hopeless to attempt to explain this result, but the following considerations present them-
selves :—In the eurypylous type of chamber-system, the choanocytes work at a mechanical
disadvantage, no inconsiderable part of their energy being expended in producing eddies,
which in no way promote but rather interfere with the production of currents definitely
directed ; in the aphodal type this useless expenditure of emergy is to a great extent
prevented by the elongation of each chamber into a tube, which isolates the separate
currents and prevents them from interfering with each other. Increased efficiency being
thus acquired, the same amount of current can be produced by fewer choanocytes; and
thus smaller chambers, and relatively to the bulk of the sponge fewer choanocytes,
characterise the aphodal as compared with the eurypylous chamber-system. Until the
volume, velocity, and duration of the currents in different types of sponges has been
investigated, this explanation must be regarded as hypothetical ; and still more so the
following attempt to connect.the change in the character: of the chambers with the
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increased development of mesoderm. At present we know next to nothing as to what cells
in the sponge are concerned in the ingestion and digestion of food ; in an Ascon we may
fairly suppose that it is the choanocytes of the endoderm, for no other endodermal cells
exist ; in the higher sponges we have no reason to suppose that the choanocytes have
lost this function, but at the same time we have no certain proof that the pinacocytal
cells of the endoderm, which may be regarded as reduced or metamorphosed choanocytal
cells, have lost it either; they have ceased to be agents of propulsion, but not necessarily
of ingestion and digestion, indeed it is possible that with the loss of the former function
the latter has become enhanced. Next it has to be noticed that the mesoderm not only
increases in relative volume, but undergoes a change of character, as the type of chamber-
system is raised ; this change consists partly in its becoming more granular, the granules
first appearing in the immediate neighbourhood of the flagellated chambers ; this granula-
tion is indicative of more active metabolism, and is probably connected with the acquisition
of nutriment ; it may be secretory, the mesodermal cells producing some solvent fluid,
which subsequently enters the adjacent canals and breaks up the contained food into
readily assimilated products, or it may be that the mesodermal cells are transformed
epithelial cells, which, having obtained their share of food, have retired into the mesoderm
to digest it. These and other conjectures, in the absence of exact knowledge, are open to
us, but in any case we may probably connect the increased metabolism of the cells with
alimentary processes; and if so, the increased development of the mesoderm is to be
connected with the more granular character it presents’ in sponges with aphodal
chambers. To render this conjectural explanation clearer, we may add a hypothetical
account of the succession of events which led from the eurypylous to the aphodal
type of chamber-system,—a change which has occurred independently in different
groups of sponges, and which must be susceptible of a physical explanation. Com-
mencing with a eurypylous chamber, we may suppose that some of the choanocytes
near its mouth became transformed into pinacocytes, which acquired increased powers
of ingesting and digesting food, this led directly or indirectly to an increased growth
of mesoderm in their immediate neighbourhood; and consequently to a change in the
form of the flagellated chamber, the apopyle of which became produced into a short
tube or aphodus; from this followed increased efficiency in current-producing power,
eddies being reduced; a further change in the same direction continued till the
relative dimensions of chamber and aphodus were those of maximum efficiency.

Drrropal Tyre oF CHAMBER-SYSTEM.

. The final stage in the modification of the cha.mber-sjstem 1s that in which the in-
current canals, as well as the excurrent, are encroached upon by the mesoderm. The
mesoderm increasing in thickmess, reduces the lumen of the incurrent canal and tha
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prosopyle becomes continued into a comparatively long prosodus. This, whick may be
called the diplodal type of chamber-system, is rarely met with among the Tetractinellida,
or indeed in the Parazoa generally. Schulze' describes it in Corticoum candelabrum,
0. Schmidt, and I have met with it in Thrombus challengeri and Azorica pfeiffers. 1t
appears to correspond to Vosmaer’s fourth type of chamber-system.®

Since the progressive change from one type of chamber to another is associated with
a change in the characters of the mesoderm and its increased development, we might
expect some marked differences, evident to the unaided senses, in the general character
of sponges distinguished by different types of chamber-system. Such differences
certainly do exist, but they are of little value to the investigator. On the whole sponges
with eurypylous chambers are less dense, and those with diplodal chambers denser than
those with aphodal chambers. Sponges with diplodal chambers are usually remarkably
compact and “fleshy.”

The characters of the chamber-system are most easily determined in the eurypylous
type; in sponges belonging to it the chambers are sometimes clearly displayed in thick
slices cut free hand from a spirit specimen, with no further preparation than staining
and mounting in glycerine.

TeE ECTOSOME.

The change in the character of the canal-system is usually but not invariably
(Thrombus and Azorica are exceptions) accompanied by considerable modifications of the
ectosome. These appear to be of different nature in different sponges, and even when
the final products are structurally similar, they may have been differently evolved.

Embryological evidence as to the precise history of the ectosome is however scanty, and
consequently the following explanation must be regarded as to some extent hypothetical.

In sponges with eurypylous chambers the ectosome never attaing any high degree
of differentiation. It consists, as shown in the diagram (Fig. TIL, p. xv), of an in-
vesting membrane composed of & thin layer of mesoderm bounded on both sides by
ectodermal epithelium, together with the metamorphosed ends of the excurrent lobes,
which place the outer membrane in continuity with the rest of the sponge ; these meta-
morphosed ends we shall speak of as the pillars of the subdermal cavities. The external
or dermal membrane may attain o thickmess of nearly a millimetre and sometimes
presents considerable histological differentiation ; but the subdermal cavities are never
completely differentiated from the incurrent canals, and always communicate directly

with more or fewer of the flagellated chambers (PL I. figs. 12, 27; Pl VIL fig. 4;
Pl VIIL fig. 9).

! Schulze, Zeitschr. f wiss. Zool., Bd. xxxv., 1881.
’ Vosmaer, Bronn's Klassen u. Ordnung. a. Thierreicha, Ponfera, p- 181, fig. 7.
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In the simplest sponges with an aphodal chamber-system, such as Myriastre, (Pl. XII.
figs. 24-27) among the Stellettidse, the ectosome does not markedly differ from that already
described, but in genera only slightly removed from this, such as Pilochrota, it exhibits
in different species a surprising diversity of structural detail. The first advance appears
to consist in a growth of the mesoderm, leading to a thickening of the pillars of the sub-
dermal cavities, and to the extension inwards of processes from the dermal membrane.
In this way the greater part of the subdermal cavity may become obliterated, special
interspaces or canals being left, through which the pores communicate with the incurrent
canals. The growth of the mesoderm is accompanied by structural differentiation ;
additional fusiform cells make their appearance, especially in the lower layer of the
ectosome, t.c., that next the choanosome, and these increase in number till they form
dense fibrous bundles, which cross each other in all directions, chiefly parallel to the
surface, and so produce a thick fibrous felt. The ectosome 1s thus differentiated into
two regions or layers, an outer chiefly collenchymatous, and an inner chiefly fibrous.
As in the dermal membrane of Tetilla pedifera, a thin layer of fusiform cells,
probably myocytes, is present immediately beneath the outer epithelinm of the surface
of the sponge.

In this and further stages of development the ectosome is known as a cortex.

In some species of Pilochrota (Pilochrota pachydermata, Pilochrota gigas), the
development of fusiform cells continues till the cortex becomes euntirely fibrous through-
out (Pl. XXXVIIL fig. 25). Striking as is the difference in general appearance of a
wholly fibrous cortex and one in which the outer moiety consists chiefly of collenchyma, it
is a character of no special significance, at all events in classification ; thus in the Monaxon
genus Tethya, closely allied, almost identical, species may present, the one a cortex
consisting of an outer collenchymatous and inner fibrous layer (Tethya seychellensis,
Pl. XLIV. fig. 4), and the other a cortex fibrous throughout (Zethya ingalls, Pl. XLIV.
fig. 16). This difference in the cortex is not, however, without its effect on the character
of the intercortical cavities; in the lest named or entirely fibrous cortex these cavities
are usually simple cylindrical tubes extending directly across the cortex from the pores or
pore-sieves to the incurrent canals of the choanosome (Pl. XLIV. fig. 14); in cortices with
an outer collenchymatous layer, on the other hand, the cavities remain simply tubular
within the fibrous region only, but within the collenchyma extend laferally parallel to
the surface, burrowing through it as branching canals (Pl XL. ﬁg 8), or widely
excavating it as continuous chambers (Pl. XL. fig. 3)

In sponges with a well-developed cortex, the intercortical canals are usually of a
very definite character (PL XL. figs. 3, 8; PL XXI. figs. 9, 29), and at their inner end,
where they communicate with or pass into the incurrent canals, they are usually pro-
vided with a muscular sphineter, which represents an over-developed velum. They
have been called * chones,” and distinguished into an outer part which extends from the
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sphincter to the investing epithelium of the sponge (ectochone), and an inner which
extends from the sphincter to inner limits of the cortex (endochone). The endochone is
more frequently absent than present; its existence depends on the position of the chonal
sphincter ; if this lie in the same plane as the inner limit of the cortex there will of course
be no endochone. I think, therefore, the distinction between ecto- and endo-chone may
as well be suppressed, the existence of an endochone when present being expressed by
the statement that the chonal sphincter is situated at such and such a level within the
fibrous layer of the cortex. In some cases, however, the terms ectochone and endochone
will be met with in the descriptive part of the Report.

Beneath the cortex and lying in the choanosome there occur in many sponges large
lacunar cavities, into which one or more, usually more, of the chones open, and from
which the incurrent canals take their origin. . These cavities are the subcortical erypts.

The homology of the chones and subcortical crypts has not yet been investigated ;
Vosmaer' has thrown doubts on the equivalence of the chones of different families, and
Marshall * has suggested that the subcortical crypts are equivalent to subdermal cavities.
The subject is a difficult one, but in two cases, which are probably typical, the evidence
seems fairly clear.

Type 1. Stelletta phrissens.—In very young examples of this sponge the choano-
some is to be seen distinctly folded within a thin investing ectosome or dermal layer,
no more advanced in character than say that of
Tetilla pedifera; the outer sinuses of the choano-
somal folds represent both subdermal cavities and
incurrent canals, for these are not at this stage
differentiated from each other. In more advanced
specimens the ectosome, still bearing the same
relation to the incurrent sinuses and the choano-
some, i3 converted into a comparatively thick
cortex which consists chiefly of collenchyma, faced
on its inmer surface by a layer of fibrous tissue
(Pl. XVI. fig. 20).- Large cylindrical canals
traverse this cortex and give rise to the chones
of the adult sponge ; while the subcortical crypts
arise from the incurrent sinuses, and are clearly
homologous with the subdermal cavities of Tetilla ot s e e otonucsoms Tode

within the cartex ; o, oscule.
and other sponges. The chones on the contrary
are clearly of independent origin, secondary cavities formed within a cortex, which may
be regarded as produced by a centrifugal growth of a simple dermal membrane. At

1 Bronn's Klassen u. Ordnong. d. Thierreichs, Porifers, p. 126, 1887.
9 Zool. Juhresber: Neapel, p.-186, 1880, °
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the most they can only be regarded as centrifugal cxtensions of the subdermal
cavities,

To this type the cortex of the Geodiid® may be assigned, as will appear from
observations on a young Geodine sponge described later.

Type 2. Craniella simallima.—An altogether different history is presented by the
cortex of this sponge. In the adult, however, the cortex appears to be exactly homologous
with that of Stelletta phrissens. It consists (PL IL figs. 12, 13) of (1) a thick fibrous
inner layer, crossed by cylindrical canals, sphinetrate at their inner ends, and (2) a thick
outer collenchymatous layer widely excavated by extensive cavities, which are large and
continuous in the young sponge, but in older examples become subdivided by a rich
development of trabeculs, which increase in thickness till they reduce the originally
simple cavity to a collection of lacunar spaces. The first-mentioned layer (1) would
naturally be regarded as equivalent to the inner fibrous layer with that portion of the
chones traversing it in the cortex of Stelletta; the second (2) to the outer collenchymatous

Fic. VII.—The two types of cortex and their associated cannls. A, Stellettid type. B. type of Craniella. sc., subcortical
crypt; homologous with ad., snbdermal cavity; col, collenchymatons layer of the cortex; fd., fibrous layer;
ys, choanosome ; ch., chone ; p., pore ; sp., aphincter,

layer of that cortex and the outer ends of several chones run together. Such, however,
is not the case,

In the youngest observed specimens of Craniella simillima, taken out of the parent
and measuring 1°4 by 2'4 mm. in length and breadth, the cortex is subdivided into two
regions, one of which, partly fibrous and much the thicker, is continuous with the choano-
some, from which it evidently arises by metamorphosis ; the other forms a thin investing
membrane separated from the inner thicker layer by wide and deep cavities, which are
evidently the widely extended superficial ends of the incurrent sinuses or true subdermal
cavities (PL II. fig. 19). In this cese the cortex is evidently of a composite nature,
consisting partly of the dermal membrane, partly of the metamorphosed ends of the
excurrent lobes of the choanosomal folds; in Stelletta, on the other hand, the cortex is
derived entirely from the dermal membrane by a thickening and differentiation of its
mesoderm. The chones consequently are secondary formations, and the intercortical
cavities of Crantella are not homologous with them but with the subcortical crypts.
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This result leads us to a further critical examination of the intercortical cavities of
the fully grown sponges ; and from it I am inclined to think that the following differences
will be found to obtain generally, though perhaps not universally.

In Stelletta, Geodia, and their allies the intercortical cavities are separate and
independent chones, which when traced centripetally are frequently found to open into a
common subcortical crypt (Pl XXVII. fig. 13). In Cranielle the intercortical cavities
form large subdermal chambers, which when traced centripetally are found to lead each
into several separate and independent incurrent canals. The relations of the two types
to each other are shown on the accompanying diagram (Fig. VIL).

TaE CANAL-SYSTEM.

The spongophare or choanosome as the case may be is folded on very different plans
in different sponges, and these are expressed in the different disposition of the incurrent
and excurrent canals. The arrangement of the main canals has been spoken of by Zittel
as the type of canal-system, a convenient expression which bas been unfortunately
rendered ambiguous by other writers, since they have used it to denote the nature of the
relations of the flagellated chambers to the ultimate branches of the incurrent and
excurrent canals. As, however, Zittel's use of the term seems the more appropriate, and
to have priority, I shall retain it in his sense, and replace it as used in the other sense by
the term “ type of chamber-system.”

The details of the canal system can seldom be clearly traced, since in all but the
youngest or smallest sponges they are obscured by metamorphosis and concrescence.
No doubt a study of young examples of the larger sponges, in various stages of growth,
will enable us to unravel many of the complexities presented by the adult, but this will
be a laborious task, and one for which the Challenger material is not adequate. The study
of this subject involves also a knowledge of the manner in which the adult increases
in size, and regarding this we are at present ignorant; is growth merely additive,
occurring chiefly at the superficies, or is it to any great extent also interstitial? So
far as increase in size is gemerally concerned, I am for many considerations strongly
inclined myaself to regard it as mainly exogenous, occurring chiefly in a zone immediately
beneath the ectosome; but that interstitial growth does also occur is certain, as obser-
vations made on the distribution of the spicules in the cloacal tube of I'ribrachwum
schmidti prove (see p. 157), the cladomes of these spicules becoming more removed from
each other as they are traced from the origin of the tube towards its termination, and this
can only be due to interstitial growth.

As our knowledge is so evidently limited, this chapter must be regarded rather as
pointing out questions for investigation than a summary of positive results.
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Canal-System in Placina.—The simplest type of folding producing the simplest type
of canal-system is that already described by Schulze as occurring in Oscarelia lobularis,
O. Schmidt, and Placina monolopha, F. E. 8. The term folding as used here and by
Schulze is not altogether free from objections, and in many cases the process might be
better described as evagination or invagination; thus the folds of Placina may be
described as vertical tubular outgrowths or evaginations of the spongophare; such
evaginations remind one of the radial tubes of the Sycones, which Haeckel regards as
produced by gemmation ; fundamentally evagination and gemmation are much the same
thing, and the question is chiefly one of terms.

Canal-System in Sponges with plate-like Wealls.—In no other known Tetractinellid
sponge is such a simple canal-system as the preceding met with ; the nearest approach to
it—longo intervallo—is made by Epallux callocyathus, a vasiform sponge with a
lamellar wall. As in most other plate-like sponges, the oscules are distributed in a fairly
regular manner on the concave side of the plate, the pores in sieves on the convex or
outer side; a transverse section reveals two, apparently cctosomal, layers, one forming
the oscular and the other the poriferous face of the sponge; between these two layers is
a regularly folded sponge plate (Pl X. figs. 10, 11); its folds, however, have not the
simple structure of Plucina, but are themselves folded, the flagellated chambers opening
into the sinuses of the secondary folds; further, they are only apparently folds, tangential
sections showing in this case, as in Placina, that the apparent folds are really tubular
evaginations with a circular lnmen. Simple as this structure undoubtedly is, vet in the
absence of embryological evidence it is by no means an easy task to derive it from the
original Rhagon. Our first step will be to determine the homology of the two superficial
layers ; that forming the poriferous face is e¢vidently ectosomal, that forming the oscular
face probably not. What is the nature of the epithelium of the oscular face? Is it
ectodermal or endodermal? If endodermal, then the cavity of the vase forming the
sponge must be paragastral. The vase-like form however is not essential, and in
other plate-like sponges seldom exists except as a secondarily acquired character;
if then we seek to explain the more general case of a flat plate-like sponge on the
assumption that the epithelium of the oscular face is endodermal, we shall have to imagine
that it originated from the Rhagon by an opening out of the latter, the oscule of the
Rhagon expanding till its margin became the margin of the plate, and its paragastral
surface flattening till it became the oscular face; this is a possible explanation, and,
adopting it in an article on Sponges published elsewhere,' I have called the superficial
layer of the oscular face an endosome. Another explanation, however, may be advanced.
Let us regard the epithelium as ectodermal, the superficial layer of the oscular face will
then consist of an outer ectodermal, an inner endodermal, and a middle mesodermal
layer, in other words it is not an endosome but a hypophare. We may thus compare

1 Encyelopredia Britannica, 9th ed., art. Sponges, p. 415.
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Epallax in general terms to a Placina detached from its seat, turned sideways up, and
furnished with additional oscules opening through the hypophare, one for cach excurrent
sinus. In Placine the roots of the excurrent evaginations are continued into the
hypophare Ly trabeculss, these are present in Epallax, simulating the pillars of sub-
dermal cavities. The addition of an ectosome and of secondary folds or invaginations
in the walls of the main ones has already been mentioned.

In other plate-like sponges (Pacillastra, Astropeplus, among the Choristida,
Adzorica, Corallistes, among the Lithistida) the plan of the evaginations is not so clearly
displayed as in Epallax, but that it is very much of the same nature appears from the
fact that the oscules and pores are similarly distributed, and that the excurrent and
incurrent canals run more or less transversely across the plate. In some massive
sponges, which have originated in plate-like forms, such, e.g., as Pachastrella abysst, it
would appear as though the evagination proceeded on a similar plan.

Canal-System, 1n Spherical Sponges.—In small spherical sponges, such as Myriastra
clavose, and in young examples of Stelletta, the axes of the evaginations radiate towards
the periphery; as a consequence, from those excurrent canals which open nearest the
margin of the oscule and arc consequently the most superficial, secondary cvaginations
proceed radially towards the surface, while those which open nearer the centre of the
oscule and run almost axially through the sponge, frequently expand at their distal ends
iuto more or less concentric canals, from which again radial canals proceed towards the
surface. In Stelletta phrissens the evaginations, at first radial, appear at a very early
stage to curve round spirally, so as to acquire a more or less concentric arrangement
(Pl. XVI. fig. 19); subsequently, no doubt, radial canals proceed from them, but in
the fully grown sponge it is difficult to discover any definite arrangement. In most
spherical sponges a general tendency towards a concentric and radiate arrangement
of the canals is, however, observable, and the econcentric arrangement is shown in
an illustration given of part of a radial segment of Anthastra communis (Pl XIIL
fig. 8), where concentric excurrent and incurrent canals are shown alternating with
each other.

Excurrent without corresponding Incurrent Canals.—In many sponges in which the
oscules are collected in a special area (Synops vosmaers, Pl. XXIII), or in which numerous
excurrent canals open into a common cloaca (Caminus spheroconia, Pl. XXVIL), the
primary excurrent canals are without corresponding incurrent canals; if now we return
to the Rbagon we shall find that every incurrent canal derived from it must by the
nature of the case involve the existence of a corresponding excurrent canal, but there is
one excurrent canal that does not involve the existence of & corresponding incurrent
canal, and this is the remains of the paragester itself; it would thus appear probable
that each of the large excurrent canals in the case under consideration represents the
remains of a paragastral cavity, produced by a process of budding from the margin of
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the primitive paragastral canal, and subsequently from the margins of the apertures of
the derivative canals.

Canal-System of the Siphonia type.—This remarkable type of canal-system is met
with in such widely differing sponges as the fossil Lithistid Siphonia,' which is
represented in the Challenger collection by the recent species Eusiphonia superstes; a
Monaxonid sponge, Petrosia (Siphonia) typa, Blainville,’ which from the remarkable
resemblance of its canal-system to that of Siphonic was mistakenly identified by
Blainville with that sponge, and in Tazoploca (Emploca) ovata® a fossil Hexactinellid
sponge. In these and similar sponges the form is more or less ovate or cylindrical, and
the main excurrent canals radiate from an axial cloace, which opens in an apical oscule ;
those that proceed from the base of the cloaca continue its direction downwards, those
from the sides extend outwards and downwards in curves which become more parallel to
the surface the nearer they approach it ; these longitudinal curved canals have all origin-
ated at the surface of the sponge, and those now lying deep within it serve to indicate its
lines of growth ; since they have originated ulong meridians of the surface of the sponge
these canals may be termed * meridional.” They are of the same nature as those
discussed in the last paragraph, v.e., paragastral; whether they are formed as an evagina-
tion of a sponge-plate or simply of the endoderm, is not certain, but that they are either
one or the other follows from the following considerations,—in the first place if the
skeleton of a fossil Siphonia, or of a recent Neosiphonia, be examined it will be found that
the most superficial canals are incomplete on the outer side, forming mere grooves which
extend from the margin of the oscule over the adjacent surface, those lying a little
deeper arc converted into complete canals adjacent to the oscule, into which they open
by completely circumscribed apertures, but come to the surface further away from it as
grooves, and so terminate ; from these observations it follows that the meridional canals
originate near the margin of the oscule and subsequently extend towards the antoscular
pole. If next a spirit specimen of a Lithistid presenting this type of canal-system
be examined, it will be found that the most superficial excurrent canals proceed from
the oscule as subdermal cavities, bounded below by choanosome and externally by
ectosome, and are unprovided with corresponding incurrent sinuses; it is difficult to
explain them as foldings, and in all probability they are outgrowths of the endoderm.
That the deeper-lying canals were originally superficial is shown by breaking up a
specimen of 'a recent Neosiphonia or Petrosio, when it will be found that successive
concentric layers can be peeled from these sponges, each layer as it is removed exposing
a previously existing surface ; the meridional excurrent canals are exposed at the same
time, and they are always found to lie conformably with the surface on which they appear.

1 Bollas, Quart, Journ. Geol. Soc., vol. xxxiii. p. 805, pl. xxv., 1877.

3 Bollas, tom. cit,, p. 796.

¥ Sollas, op. oil., vol. xxxix. p. 541 ; a8 I find that the name Emploca was preocoupied at the time I ndoptad
take this opportumty to substitute for it another—Taxoploca. .
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In addition to the meridional canals, a second set of more or less radial canals,
crossing the others more or less transversely, characterise this type of canal-system. The
most marked of these radial canals originatc at the general surface of the sponge, their
circular mouths being generally and without order scattered over the exterior; these
no doubt are incurrent in function; others, which are not so long as the foregoing,
can be traced into the meridional canals and are evidently excurrent; it is only the
incurrent canals that need engage our attention, for these are without corresponding
excurrent, as the meridional excurrent canals are without corresponding incurrent ones;
this naturally suggests the inquiry whether the radial incurrent canals may not really
represent the missing companious of the meridional excurrent canals? In reply, I will
only say that I leave it to any one who thinks so to work out the details of this recon-
ciliation. To my mind these radial canals are to be regarded as special ectodermal
invaginations, or as incurrent cunals, which originated in the usual way, but which by a
kind of prepotency have continued their existence through several successive generations
of meridional canals.

Canal-System tn Thenea.—In Thenea we seem to meet with a special case of the
foregoing type; longitudinal or meridional cxcurvent canals proceed from a cloaca,
which opens in an oscule at the summit of the sponge, and in addition to the smaller
incurrent canals, which enter the sponge from the surfuce generally, others of a much
larger size, which originate in a special equatorial recess, are present, and these entering
the sponge in an obliquely inwards and upwards direction, interdigitate with the corre-
sponding excurrent canals descending from the cloaca; it is to be observed that the
equatorial recess and the canals proceeding from it are not present in young examples of
the sponge, and that in some species (Thenco fenestrata, O. Schmidt), in which the
recess is restricted to one or more small areas in small specimens of the sponge,
additional areas are added with growth ; it would, therefore, appear that in this case the
equatorial recess i3 to be regarded as a series of overgrown incurrent canals or subdermal
cavities, for morphologically there i3 no distinction between these two in this sponge.
No doubt similar poriferous recesses in other sponges, such as the Desmacidonide, are
to be similarly explained. In Thenea, however, an interesting relation exists hetween
these recesses and the habit of the sponge; it always grows in a definitely fixed
position, the oscule is always uppermost, and the antoscular surface faces the sea-
floor, to which it is usually attached by rooting fibres; further, the sponge is a
characteristically deep-water form, and presumably therefore is surrounded by tranquil
water, not disturbed by currents ; given these conditions it is obvious that the water
most richly laden with food will be that which the sponge inhales by its equatorial
surface, and if, as seems very possible, the ectoderm as well as the endoderm is an
ingestive layer, the canals through which this water enters will be better fed than the
others, and tend, therefore, to a preponderant growth; by this specialisation of the
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equatorially situated canals the currents setting equatorially are strengthened, and thus
the sponge as a whole is benefited, since water lying on the surface of the sea-floor is
skimmed off over a greater area than would otherwise be the case.

Canal-Systems possessing Radiate Symmetry.—In some few sponges the larger canal-
folds are formed on a symmetrical plan, which is constant for the species. Thus in the
youngest known examples of Disyringa disstmilis, we meet with four symmetrically
arrenged longitudinal excurrent canals, and four incurrent canals regularly alternating
with them (p. 170, Pl. XLI. fig. 4). This points to a folding of the choanosome in the
manner shown in the diagram (Fig. VIIL. 1). Subsequent to the folding we may suppose
that the sinuses of the folds became converted into canals by concrescence at their roots
(Fig. VIII 2).

It would appear as though the folding in this case were brought about by four
invaginations of the ectoderm, commencing in one situated at the antoscular pole,
whence they proceeded, burrowing beneath the ectosome, in a meridional direction to-

A @6 EXOI
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F1g, VIII. Dingraw in explanation of the origin of the symmetrically arranged canals in Disyringa dissimilis. 1. Primitive
folding of the choanosome, praduced by the invagination of four imcurvent cauvals (I}, and lending to the formation of
four primitive excurrent sinnses (E). 2. Stage in which the siruses have been converted into cauals {E,) (1 and 2 are
imaginary sections taken through the body of the sporge). 3. Bfoge in which secondary exenrrent canals (E.,) occur as
outgrowths of the primary. 4 Stage in which tertisry excurrent canals {Ej) nre budded off from the secondary
{8 and 4 are imaginary sections taken across the cloacal tabe).

wards the oscule. With increased growth additional excurrent canals appear, and these
are symmetrically arranged with respect to the four primitive canals, lying in the cloacal
tube in the angles between them ; how they are directed in the body of the sponge we
do not know, since of this stage only the cloacal tube is known. In Siphonia we have
already had reason to suppose that additional excurrent canals arise by a kind of
budding from the endoderm of the cloaca, and the origin of the additional canals in the
sponge under consideration may be similarly explained (Fig. VIIIL 3).

Finally, eight additional excurrent canals appear, and these may be explained as
paired outgrowths of the secondary ones (Fig. VIIL 4).

The symmetrical arrangement of the canals in Disyringa, or rather in the closely
related sponge, Agiardielle schultzit, has been adduced by Marshall in support of the
hypothesis that the sponges are degraded Ccelentera. These sponges are, however,
somewhat highly specialised members of the Stellettides, & family by no means primitive
itself and one which in no other instance displays any tendency towards speciel.
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symmetry. Since this is the case we may, with great probability, regard the symmetry
in these exceptional cases as of secondary origin, as it is indeed in the Coelentera
themselves.

Symmetrically arranged canals occur, however, in simpler sponges than the Stellet-
tidee ; in the genus Zetilla two instances are known of it—in Tetilla radiata, Selenka,
and Tetrlla japonica, Lampe ; but the symmetry is not constant within the genus nor in
Tetilla radiata even within the species; thus Selenka states that, although eight canals
are usually present in this sponge, vet that seven and nine also occur; in Tetilia
Japonica there are, according to Lampe, six symmetrically arranged chief canals, but no
statement is made as to the number of specimens in which this obtains.

A remarkable parallelism exists between the radiate symmetry of the sponges and
the Ceelentera; a symmetrically folded Zet:lla bearing very much the same relations to
an Ascon or a Rhagon as an Actinozoon to a Hydrozoon. The ultimate cause of folding
in both is probably to be found in a relatively more rapid growth of the best-fed layer :
the endoderm primitively in both, in special cases, at all events among the sponges, the
ectoderm also; the symmetry of the folding probably depends on mechanical conditions
at present obscure, but possibly related to a symmetrical distribution of lines of weakness
dependent on the form of the organism.

TreE OscULE.

The Paragastrula, as first shown by Metschnikoff* and Carter,® attaches itself by the
oral pole and the primitive mouth or blastopore then becomes obliterated. Subsequently
the oscule appears at the aboral extremity of the Rhagon as a secondary opening,.

The relations of the primitive oscule of the Rhagon to that of the adult sponge are at
present involved in obscurity, as also is the mode of formation of additional oscules in
those sponges that possess more than one. The latter subject has indeed not even been
alluded to, probably on account of the difficulties with which it is surrounded; the
homology of the oscule has received much more attention, most recent writers treating of
it, though generally rather by implication than as a matter for separate investigation.
The most usual view appears to be that the persistent oscule is seldom directly descended
from that of the Rhagon, at all events not in those cases where it forms the mouth of a
cloaca. The evidence on which this view is founded appears to me to be very insufficient.

In very young spherical sponges of the species Stelletta phrissens (see woodcut,
Fig. V1. p. xxiii), the folding of the choanosomal plate gives rise to several excurrent
canals which open into the remains of the paragaster, and this communicates with
the exterior through the original oscule. This arrangement is so similar to that

1 Metachnikoff, Zeitahr. £, wiss. Zool., Bd. xxiv. p. 3, pl. i, 1874,
2 Carter, Ann. and Mey. Nat. Hist., ser. 4, vol xiv. p. 14, pl. xxil, fig. 28 (bep. copy), 1874.
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which persists in such adult spherical sponges as Myriastra  clavosa, and in
comparatively large but not fully grown specimens of Geodia barrettz, that one
can scarcely refrain from regarding them as comparable. That other observers
have taken a different view is due to the remarkable structural similarity of the
wall of the cloaca and the cortex ; this similarity has been taken for identity, and the
cloaca consequently regarded as of secondary origin produced by an invagination of the
cortex. The similarity does not however amount to identity, and another explanation is
possible ; for if we refer to the young examples of Stelletta phiissens just mentioned we
shall see how by a very natural process a cloacal wall similar to that of a cortex will arise
by modification of the roots of the choanosomal folds, for these like the rest of the primi-
tive folds will with the growth of the sponge suffer a metamorphosis, by which the
flagellated chambers will disappear from them, and the mesoderm, increasing in volume,
become converted partly into collenchyma and partly into fibrous tissue. Vela which
appear generally throughout the excurrent canals will also arise about their terminations
in the undivided remains of the paragastric cavity, which thus will become surrounded
by a distinct wall, the complexity of which may be iucreased by the addition of a second
series of vela behind those first formed (Pl XII. figs. 23, 40); in this way a structure
remarkably like that of a cortex will result. The cloaca in this case will represent
the remains of the original paragastric eavity, and thus the subsequent formation of
meridional excurrent cauals, as in Siphonic, by an outgrowth from the cloaca becomes
intelligible.

In fully grown specimens of Geodia barrettt what appear to be the oscules of the
sponge form a group over a scarcely depressed area, which is surrounded by a very distinet
raised marginal ring; the appearance is such as to naturally lead to the suggestion,
which has been made, that we have here a case of commencing invagination of the cortex,
the marginal ring representing the future margin of the commencing cloaca ; the history
of the sponge shows, however, that so far from this being the case the exact opposite is
true, the marginal ring is directly descended from the margin of the oscule of a previous
stage and the apparent oscules are the openings of excurrent canals which originally dis-
charged into a tubular cloaca; so far from being a cloaca in process of formation this
structure is a disappearing cloaca,—a cloaca which by lateral expansion has become con-
verted into a shallow depression.

In conclusion, it would appear that in most cases the oscules of such sponges as possess
only one of these openings are directly descended from that of the Rhagon, as the cloaca
is the direct descendant of the original paragastric cavity. As instances I may cite the
following :—Tetilla sandalina (Pl 1.), all the species of Thenea and of Myriastra,
Theonella, swinhoei (Pl. XXIX.), Siphonia, and Neosiphonia superstes (Pl. XXXI. fig. 7).
In the case of sponges like Jerea, which differs from Sipkonia in not possessing a cloacs,
we must suppose that the original cloaca has disappeared, or is only represented by the
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plane surface on which the excurrent canals open; the openings of these canals for con-
venience are called oscules, but they are really homologous with the mouths of derivative
excurrent canals.

The Oscules of Compound Sponges.—In compound sponges characterised by the
presence of more than one evident oscule—and all simple sponges are liable to become
compound—we may regard each oscule as indicating a separate system of canals and thus
in a sense as a sign of individuality. The origin of additional individuals may he
attributed to a process of budding or internal gemmation from some excurrent cabal
running near the surface of the sponge, close beneath the ectosome, and thus serving as
a kind of internal stolon.

Tae Porgs.

These which are the immediate openings of the incurrent canals through the investing
epithelium to the exterior are always very small, usually about 0'05 mm. in diameter,
sometimes much less, 0'008 mm, in Psanmunastra murray:, sometimes much more,
0'32 mm. in Thenea wywlli. They are either uniformly dispersed over the poriferous
surface or collected in sieve-like groups, or they form the single openings of chones.
Sometimes they are more numerous over special areas, or indeed restricted to them.

Since they naturally can only occur over the subdermal cavities or intercortical
canals of the sponge, one would not expect to find them generally distributed, yet this
does occasionally happen when the cavities immediately beneath the skin are of great
superficial extent, e.g., in Camanus spharoconia (Pl. XXVII. fig. 2), but more usually
even in such cases they are collected into sieves, of which numerous examples are described
in the body of the Report (p. 143, Pl. XV. fig. 20 ; p. 282, Pl. XXII. fig. 14; PL XXX,
fig. 3). In the Geodiidee they commonly occur as sieves over the distal ends of the
chones, the roofs of which may then be said to be cribriporal (PL XL, fig. 4); but in
some of the more specialised genera—FErylus (Pl. XXVIII. fig. 17), Jsops,—there is but
a single pore to each chone; in this case the poral roof may be distinguished as uniporal.
The restriction of the pores to special vestibules occurs in the Tetillid genus Cinachyra
(p. 27, Pl XXXIX. fig. 1); in the Stellettid Disyringa they are confined to an extension
of the cortex, which forms a special incurrent tube (p. 163, Pl XLI. fig. 8); in other
sponges, such as the Thenes, special poriferous recesses are present in addition to pores
generally distributed.

LiroGASTRISM aND LrposToMY.

In many sponges the oscules are not distinguishable from the pores (lipostomy), and
iu some cases all traces of the paragastric cavity have also disappeared (lipogastry).
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Some clue to the nature of this disappearance is possibly furnished by the Stellettid,
Myriastre clavosa. In this sponge an oscule constantly exists (Pl. XII. fig. 40}; but in
many cases its aperture is so much diminished by the growth of its margin towards the
centre as to be invisible to the unaided eye, or even when examined under a simple lens ;
indeed recourse must be had to serial sections for its discovery. The existence of a main
excurrent canal can also only be ascertained by means of such sections. In Anthastra
commaunis, a sponge very similar in general character to Myriastra clavosa, all traces
of an oscule have disappeared, and the main excurrent canals cannot be traced to any
common point of union beneath the cortex.

A comparison of the two sponges leads to the suggestion, that in instances of
Myriastra clavosa with a very small oscule, we have an indication of a passage towards
the condition presented by Anthastra communis. The chief excurrent canals in the
former extend at their centrifugal ends very near to the ectosome, a little more and they
would penetrate it, and open to the exterior. If this should take place a second oscule
would be produced, and if it were closed by a sieve-plate, as it probably would be,
it would be indistinguishable from the pores; the main branches of the excurrent canals
might similarly penetrate to the exterior and scveral oscules result; the condition of
things presented by Anthastra communis would thus be brought about.

Unless the original oseule of a youung sponge continues to increase in size with the
growth of the sponge, some such change in character as the foregoing wight almost be
predicted, and in Myriastra clavosa, so far from increasing it actually diminishes in many
cases. The result of this is to lead to an inerease in the water-pressure on the walls of
the excurrent canals, and knowing how amenable tissues of all kinds are to the pressure,
it will not surprise us to find an elongation of the centiifugal ends of the excurrent
canals taking place in consequence.

In many cases the oscule is not lost, so much as transformed, its originally simple
opening being replaced by a pore-sieve (Cydonium); this should rather be termed
cryptostomy than lipostomy. In those two remarkable sponges, Tribrachium schmidti
and Disyringa dissimilis, the cloaca is produced beyond the sponge-body into a long
cloacal or excwrent tube, the walls of which are cribriporal, the pores replacing the
oscular opening (Pl XVIL fig. 1; Pl XLIL figs. 1, 5).

SEcoNDARY CANALS OR EPOCHETOSE SYSTEM.!

Folding is not confined to the choanosomal plate or spongophare, but frequently
affects the entire sponge, producing secondary cavities or canals (epochets). The simplest
case of an excurrent epochet—or exochet,—as we may term it for brevity, is produced by
an incurving growth of a fan-shaped plate till the lateral edges meet and unite, a vasiform

3 dysrds, 4, o channel.
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sponge resulting (Pacillastra schulzit), the included cavity of which has been called a
« psendogaster,” and the mouth a “pseudostome.” It is conceivable that the margins
of such a vase may incurve till a hollow sac-like form results, but nothing parallel to this
occurs in the Tetractinellida.

It is possible that the cloaca of some sponges may result from an invagination of the
ectosome, in which case the cloaca would be a pseudogaster, and its apparent oscule a
pseudostome ; it is just possible that the cloacas of Cinachyra barbata and of Chrotella
macellata may be of this nature.

‘When the sponge presents an incurrent as distinguished from an excurrent surface, as
is the case in most if not all plate-like sponges, the incurrent surface may be invaginated,
or the sponge i:nay be folded, so that the incurrent face forms the inner surface of the
folds ; in such a case an incurrent epochet or esochet,—the ¢ vestibule ” of vor Lendenfeld
—results. Such vestibules occur in Cinachyra barbata, though they appear to result
rather from an invagination of the cribriporal roofs which overlie the incurrent canals
than from an invagination of the actual cortex. These vestibules do not differ in any
structural particular from the cloacas of the same sponge, and this leads me to imagine
that the cloacas of this sponge and of Chrotella macellata may be truly exochets, since
they result from the invagination of the cribriporal roof of excurrent canals,

In many Geodine sponges long irregular canals result from an infolding or ingrowth
of the incurrent surface, but these vestibules are not always poriferous, frequently they
are lined by the chitinous tube of some infesting Anmelid, which may, indeed, have
provoked their formation. As is well known, the worms inhabiting the epochets in the
horse sponge, Hippospongia equalis, were mistaken by Peysonnel for the essential animal
of the sponge. '

In the gigantic Geodine sponge, Cydonium neptuni, the sponge-wall acquires
considerable thickness tlfrough the rich development of both exochets and esochets,
which, however, cannot serve as canals, since most of them are filled with a dense
accumulation of spicules, extruded into them by the sponge.

HisToLocy.

In the Tetractinellida the ectoderm always occurs as an epithelium consisting of
pavement-cells (pinacocytes). It invests the exterior of the sponge and lines the inter-
cortical cavities and incurrent canals.

The endoderm except where it lines the flagellated chambers is also an epithelium,
which differs in no perceptible respect from that of the ectoderm.

The greatest variety of histological detail is presented by the so-called mesoderm..,

A cuticula does not appear to exist, at least I have never found any traces of it, and
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my doubtful suggestion of its occurrence in Pachymatisma johnstonia has not been
confirmed.

The epithelium, whether ectodermal or endodermal, scarcely ever retains in spirit
specimens the outlines of its component cells, which are solely indicated by small,
circular nuclei, surrounded by fine granules, and more or less regularly distributed
through a thin superficial membrane, which represents the confluent cell-walls. In rare
and exceptional instances, however, the outlines of the cells are preserved, as in a
specimen of Craniella cranium from Kors Fjord, and in several of the Challenger
sponges. Living specimens of Pachymatisma johnstonia, treated with gold chloride and
formic acid, yield very clearly expressed epithelium, lining the canals of the cortex.
Strange to say it is without definite cell-outlines, but the contained protoplasm, however,
is very admirably displayed, as a superficially extended film produced into innumerable
fine sometimes hranching threads (Pl. XXXIV. fig. 22), reminding one altogether of ink
splashes, An unstained oval space in the middle represents the nucleus, which in
transverse section is seen characteristically bulging out the cell-wall beyond the general
surface. The thread-like processes of adjacent cells seldom appear to unite, but terminate
abruptly. This structure reminds one of that represented by von Lendenfeld as
ocewrring in Dendrilla rosear,' but in this sponge the processes of the plasma are Jonger,
broader, and less numerous than in Pachymatisma johnstonia. Von Lendenfeld observes
that the pinacocytes of the inner epithelium of the skin are somewhat smaller than
those of the outer layer, where they measure 0°01 to 0'015 mm. in diameter. In
Pachymatisma johnstonia a marked difference in size occurs in the pinacoeytes of the
different intercortical canals, but these canals appear to be all of the same nature. In
some the protoplasmic portion measures (including the thread-like processes) 0°02 mm.
in diameter, in others as much as 0-036 mm. _

No trace of a flagellum or cilium has been observed in connection with the pinaco-
cytes of any Tetractinellid.

Choanocytes,.—The collared flagellated cells or choanocytes of the endoderm present
in the least highly organised species of the genus Tetilla, and in Placina, F. E. Schulze,
the same characters as have already been made known in the case of other sponges by
James Clark, Carter, Haeckel, Schulze, and other investigators. In the remaining
Tetractinellid, i.e., the vast majority of the group, a curious modification of this
structure occurs. The body of the choanocyte is produced into a long cylindrical or
conical process, which is tubular for the greater part of its course, only the basal part
being solid, and thus representing the collum; the distal three-quarters appertaining to
the collar. Distally the collar curves outwards and becomes concrescent with the
similar collars of the surrounding choanoecytes. From the concrescence of the collars
there results a delicate film or membrane, which forms a second lining to the wall of

2 Zoitachrnf. wise. Zool,, B, xxxviii. pl. xti. fg, 28.
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the flagellated chamber (Pl VIII. fig. 20; Pl XII fig. 28). Looked at face on this
membrane has the appearance of being fenestrated by regularly distributed round or
oval openings, which represent the openings of the tubular collars of the choanocytes
(PL VIIL fig. 20). Sometimes (Pl. XXXIIL fig. 11) a small cell with a distinet nucleus
is present in the lumen of one of these fenestrse; this appears to belong to one of the
choanocytes, which has been torn from its attachment to the chamber-wall and pulled by
the eontraction of the collar to a level with the membrane. The physiological meaning
of this structure is not obvious; that it is not an artificial product appears from the
constancy with which it is present in certain groups and not in others; I have never
seen more than doubtful signs of it in the Monaxonids, it certainly does not occur in the
Suberitide nor in the Tethyide, and it may possibly prove to be characteristic of the
Tetractinellida only.

Since the fenestrated membrane stretches across the flagellated chamber transversely
there must be an aperture or apertures in it for the passage of water from the prosodus
to the aphodus, though I have never succeeded in finding any; it is possible that the
apertures have the form of pores no larger than the lumen of the choanocytal collars,
and in this case they would be very difficult to distinguish. It is also a curious fact
that I have never yet seen the flagelln of the concrescent choanocytes, though 1 have
never failed to find them in the case of choanocytes which are not concrescent. It
might be explained on the supposition that the flagella are retracted in the former
case; but that naturally leads to the inquiry as to why they are not retracted in the
latter.

The concrescent choanocytes are always restricted to the prosodal face of the
flagellated chamber, extending sometimes quite up to the aphodus, sometimes ceasing
halfway across the length of the chamber from it, and since they are always directed with
the collars pointing towards the aphodal end of the chamber, the fenestrated membrane is
constautly concave towards the aphodus and thus it is easy to distinguish the aphodal
from the prosodal pole of the chamber, simply by an inspection of the fenestrated
membrane. The collars of those choanocytes which lie nearest the aphodus are always
shorter than of those which lie further away, a fact already noticed by von Lendenfeld. in
Aplysille violacea, Lend.! This reduction in length of the choanocytes as they approach
the prosodal pole renders the fenestrated membrane more concave than it would
otherwise be.

Carter, after having rightly described the structure and mechanism of the flagellated
chamber, subsequently represented it as comsisting of choanocytes with the flagella
turned outwards, t.e., in the light of our present knowledge into.the mesoderm. This is
made the subject of scoff by Professor Haeckel, who is nothing if not logical, and
unquestionably the presence of flagella in such: & position would be a.little surprising,,

1 Zoitsshr. f. wise. Zool,, Bd, xxxviii, p. 260, pl. xi. fig: 13..
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yet in several sponges possessing a clear, transparent, collenchymatous mesoderm,
particularly in Thenea ( Thenea delicata, Pl. VI fig. 20), fine filaments may be frequently
observed, produced from the base of the choanocytes and extending radially from the
chambers into the surrounding matrix. Of course these are not flagella, but with the
methods in vogue in Carter's time they might easily be mistaken for them, and
erroneous as one must admit Carter's inference to have been, one cannot at the same
time refuse a tribute of admiration to his surprising acuteness of observation. When-
ever these filaments are observed the tubular collars of the choanocytes will be found to
be of unusual shortness, and the flagellated chambers in which they occur of far less than
the usual diameter, owing to the unusually close approximation of the choanocytes, the
bases of which form an almost continuous wall. The whole appearance is suggestive of
a contraction of the choanocytal wall under the influence of some strong stimulus,
possibly of the alcolol into which the sponge was plunged on removal from the dredge.

Returning now to the more normal chambers which are not thus contracted, close
observation reveals the presence of lateral protoplasmic processes extending radially
from the bases of the choanocytes and continuously uniting each of them with its
surrounding fellows. These processes stain deeply with haematoxylin and ure probably
contractile. If so the contraction of the flagellated chambers is probably partly brought
by their action, partly by a shortening of the collums of the choanocytes drawing their
bases towards the fenestrated membrane, which thus furnishes a point d'appur. It is no
doubt owing to the contraction of the chambers that the centrifugal filaments are rendered
visible. They may be traced from the choanocytes into continuity with surrounding
collencytes or adjacent pinacocytes, if an epithelial surface happens to lie near enough
(PL VL fig. 20).

The Mesoderm. Collenchyma.—The mesoderm in its simplest form consists of
gelatinous connective tissue (collenchyma), which was first described accurately and its
true nature pointed out by F. E. Schulze. It consists of a clear transparent jelly-like
basis which does not stain with reagents, und which is produced by the alteration or
excretion of numerous more or less stellate irregularly branching cells (collencytes), which
are irregularly distributed throughout it. Although spoken of as gelatinous the base
is not gelatine-yielding, it is singularly unalterable under the action of reagents, and
would probably repay a careful chemical examination. |

The collencytes may be .best studied in Thenea muricata, since in this sponge the
collenchyma attains an abnormally rich development; but almost any collenchymatous
sponge serves nearly as well. Careful observation proves that they always pass into each
other by the confluence of their thread-like processes.

Sarcenchyme.—By the modification of collenchyms in various directions numerous
other tissues are produced ; one of the most important of these is sarcenchyma. Schulze
has already pointed out that in sponges with collenchymatous mesoderm, such as
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Euspongic, this tissue in some species suffers a marked change in the neighbourhood
of the flagellated chambers, granules appear in it, and are sometimes so richly developed
as to obscure the collencytes. This modification Schulze distinguishes as granular
collenchyma. From it to the sarcenchyma characteristic of sponges with aphodal
chambers is but a short step. The granules of the granular collenchyma then evidently
form a part of the collencytes, which have lost their stellate branching form and become
polygonal by apposition. The gelatinous base of the original collenchyma is now reduced
to 2 minimum, and the granular cells, now termed sarcencytes, lie so close together that
usually no line of demarcation is visible. Occasionally, however, a narrow clear
interspace can be discerned, and the composition of the sarcenchyma as a congeries
of sarcencytes is thus made clear. The collenchymatous base probably persists, and
we may regard it as a continuous medium in which all the cells composing the sponge
are more or Jess immenrsed,

Cystenchyme.—In some sponges, Pachymatisme and many others, including many
Lithistids (Pl XXVIL fig. 14; Pl XXXIV. fig. 12), the collenchyma undergoes a
modification of another kind, and this chiefly in the ectosome or its neighbourhood.
The collencytes are replaced by or transformed into oval vesicular cells, with a thin
but definite cell-wall, enclosing a small quantity of pale not deeply staining protoplasm,
which lines the cell-wall as a thin layer, and extends in narrow threads to the protoplasm
in which the excentrically sitnated nucleus is immersed. The rest of the cell is vacuolar.
These vacuolar or vesiculate cells may lie in a collenchymatous matrix isolated from each
other, or they may be so numerous and closely approximated that all trace of intervening
collenchyma disappears. This vesicular connective tissue (cystenchyme), as has been
already remarked by several investigators, naturally recalls the similar tissue in Mollusks
and other Invertebrates. From a similar tissue may arise that which for want of a better
name I have called cavernous collenchyma ; good examples of this occur in the Tetillidze,
e.g., in Tetilla grandis (Pl V. fig. 5). In this tissue the cell-walls of the vacuolate
cells, which are accumulated in nests, appear to have broken down or fused together, and
numerous large cavities result, each when first formed containing the protoplasmic remains
of several cystencytes, but subsequently these appear to become absorbed and the cavities
are left empty.

Chondrenchyme.—In yet other cases the gelatinous basis of the original collenchyma
acquires additional consistency, and some of the collencytes are replaced by round or
oval granular cells, a tissue resulting, which bears a remarkable resemblance to hyaline
cartilage (Thrombus challengeri, Pl VIIL figs. 35-87). Apparently no [experiments
have been made with a view to ascertaining whether this is chondrin-yielding or not.

Thesocytes.—No tissue that can be called thesenchyme has yet been observed in any
sponge, but in many cases, notably in Thenew, more or fewer of the collencytes are
modified to form what may fairly be regarded as reserve cells or thesocytes. In an
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Granular cells somewhat resembling the chromatocytes of Craniella carter:, and
occurring both in isolation and in rounded aggregates, are characteristic of most species of
Pilochrota (p. 125, PL XX, figs. 9, 11, 13; p. 130, PL. XIV. fig. 15; p. 132, PL. XIV.
fig. 37; p. 188, PL XIV. fig. 21; p. 122, PL. XXXIX, fige. 24-26). The function of
these cells is unkmown, but they have much the appearance of being pigment-cells without
pigment. In Pilochrota gigas they occur in the fibrous processes by which the sponge
attaches itself to foreign bodies, frequently running in rows between the fusiform cells
of the fibrous tissue, and then reminding one of the appearance of fat-cells in some
longitudinal sections of muscle in the higher animals. Granule-cells of unknown
funetion also oceur in Pecillastra schulzic (p. 81, Pl. IX. fig. 29).

In many species of Myriastra and Anthastra oval clusters resembling pigment-cells
occur, but are really as I imagine groups of some Bacterial organism (wde Pl XII
fig. 25).

Inocytes.—Fusiform connective-tissue cells or inocytes were first described as muscle-
cells in my account of Dragmastra (Stelletta) normanz,! but discovering that this was
an error I pointed out their true nature in a succeeding paper on Geodia barrettr.

They may be most readily studied in fresh specimens of Tethya lyncurium (in which
they form the densely fibrous inner half of the cortex), by treatment with gold chloride
and formic acid, subsequent dissociation in 30 per cent. alcohol, and staining with borax
carmine.

When teased out they present themselves, as described in my account of Dragmastra
normant, as long, fusiform cells, consisting of a clear, transparent, outer wall, which does
not stain with reagents and readily splits on teasing into fibrillse, and a long axial thread
which is fusiform, homogeneous, faintly bluish in colour, and highly refringent. Acetic
acid renders the axial thread somewhat more distinct, nitric acid acts in the same way,
but more vigorously; caustic potash in a 5 per cent. solution causes the cell to swell up
and renders the axial thread invisible; strong nitric acid applied to the fibrous tissue
destroys the outlines of the individual cells, producing an apparently homogeneous
matrix, in whiech the axial threads remain Bharply defined ; on a.ddmg magenta the
latter stain deeply, but not the matrix.

The axial thread bears much the same relations to the hyaline sheath that a
collencyte doesto the surrounding gelatinous matrix ; and though apparently structure-
less in Stelletta normani, in Tethya lyncurium it always presents a finely granular
character, and encloses in the middle a small oval nucleus, with the long axis lying
in the same direction as that of the thread; within the mucleus is a small spherical
nucleolus.

The inocytes are arranged with overlapping ends in parallel rows forming fibrous
strands, these run paraliel along the sides of the spicular fibres, along the course of the

! Ann. and Mag. Not. Hist., ser, 5, vol, v. p. 136,
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main water-canals and parallel to the surface in the cortex. Transverse strands also
extend through the cortex, the most marked being those which uccompany the radiating
spicular fibres. Owing to their generally tangential direction in the cortex a transverse
section presents the appearance shown in PL XVI fig. 13, 7.e., tracts of fibres are seen cut
across trausversely, surrounded by others cut longitudinally. In the transverse sections
the hyaline wall appears as a round or oval area, enclosing a circular, granular spot
in the centre, which represents the axial fibre cut across. Collencytes are almost always
associated with the inocytes of the fibrous strands, and sometimes granular- or pigment-
cells as well. In many sponges (Pulochrota gigas, Psammastra murrayi, Tethya
lyncurium, and many others) strong bands are given off from the cortex, sometimes as
much as 20 mm. in length, for attachment to stones, shells, or other foreign objects.
These (Pl XX. figs. 9-138) chiefly consist of longitudinal strands of inocytes or
myocytes.

Myocytes.—These are long, granular, fusiform cells, enclosing a small oval nucleus
with a spherical nucleolus in the middle. A thin layer of hyaline material is frequently
present around them, or they may occur simply immersed in a homogeneous, gelatinous
matrix. They differ from inocytes chiefly in the reduction or suppression of the hyaline
sheath of the latter, and in the constantly granular character of the axial thread, which
in the myocyte forms the chief part of the cell. Collencytes are associated with the
myocytes and can sometimes be traced into continuity with them (Pl XXXIX. fig. 10);
either the filamentous end of the protoplasmic portion of the myocyte, or small fibrils
extending from its sides in the neighbourhood of the nucleus, passing into the processes
of a branching collencyte.

The myocytes chiefly occur concentrically arranged about the openings of the water-
canals; thus they are always present about the central aperture of the vela and form a
thick sphincter representing an enlarged and highly muscular velum about the ends of
the chones. Radiately arranged myocytes usually are associated with concentric ones
in a velum, crossing the latter transversely. In the case of a typical chone the inner
end lies in the inner (inocytal) layer of the cortex, and the sphincter is evidently only
a modified portion of this layer, into which it gradually passes. The myocytal ring
or muscular sphincter is, however, always easily distinguished, even when examined
in unstained preparations and under a low magnification. This is due to the extreme
thinness of the hyaline sheath about the axial protoplasm, so that the protoplasmic
bodies of the myocytes lie almost in contact with each other, and thus produce a darkly
granular ring of tissue, which is in marked contrast with the clearness of the inocytal
layer, in which the protoplasmic threads are separated by the thickness of two
comparatively thick hyaline walls. The rediating myocytes of a velum are frequently
attached at one end to the epithelium lining the margin of the central aperture; in
such a case the point of attachment may frequently be observed sunk below the general
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outline of the margin, as though by the pull of the myocyte upon it (Pl XV. fig. 17).
In Cydonium magellan: (Pl. XXI. fig. 13) a transverse section of a chonal sphincter
presents appearances suggestive of the existence of a fibrillated sheath surrounding each
axial portion of the myocytes, and as in this case the fibrillee stain with hsematoxylin,
they would appear to be of a different nature to those of the inocytes.

Asthocytes.

Stewart, Bell's Comparative Anatomy and Physioclogy, p. 431, 1885.
Lendenfeld, Das Nerven-system der Spongien, Zool. Anzeiger, Bd. viii. pp. 47-50, pp. 448,
466, 488.
" Beitrige z. Kenntniss des Nerven- und Muskel-systems der Hornschwamme,
Bitzungsb. d. k. Aked. d. Wise. Berlin, p. 1015, 1885.
” The Histology and Nervous System of Calcareous Sponges, Proc. Linn. Soc. New
South Wales, vol. ix. p. 382.
" Synodils, Sinnesorgane der Spongien, Zool. Anzeiger, Bd. x. p. 142, fige. 1-3, 1887.
Vosmaer, Biologisches Centralblatt, Bd. vi. p. 199, 1886.

In the summer of 1883 I visited the laboratory of Professor Lacaze Duthiers at
Roscoff with the express purpose of seeking for sense-cells in Pachymatisma johnstonia,
a histological examination of the chonal sphincters having convinced me that they might
be expected to exist in that sponge. A fine specimen of the species was obtained for me
from the Island of Douon, and the slow closure of the sphincters when irritated by the
touch of a style was repeatedly observed. This phenomenon has been more than once
described by other investigators in the case of other sponges. The specimen was then
treated for subsequent histological examination by various methods, and sections were cuf
on my return to England. The results however were not conclusive enough for publication.
Fusiform cells were certainly observed at the outer margin of the chones and traced inwards
towards certain ill-defined cells, which I can compare to nothing better than ink-blotckes
smeared round the margin.

In the Challenger collection, several sponges present fusiform cells in positions and
with characters corresponding to those which Lendenfeld regards as sesthocytes. In
Cinachyra barbata, one of the Tetillide, they occur in restricted regions on opposite
sides of the entrance to the cloacas or vestibules, which as already mentioned are
precisely similar to each other in structure. They will be found described on page 27
(PL XXXIX. figs. 6-8). In Pilochrota pachydermata, one of the Stellettidse, a sponge
provided with a very thick almost entirely fibrous cortex, similar cells occur gencrally
distributed beneath the epithelium of the oscular wall. They will be found described on
page 123 (PL. XXXVIII fig. 27). Finally, in Anthastra parvispicule fusiform cells have
been observed directed inwards at right angles to the epithelium lining & chone immediately
below the margin of the pores (Pl XL. fig. 2).
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Certainly the position, arrangement, and characters of these cells are very suggestive,
but further observations appear to be necessary before their sensitive function can be
definitely admitted.

Protoplasmic Conttnuity.

Whether the cells just alluded to should prove to be @sthocytes or not, there remains
every reason for believing that the collencytes play the part of a rudimentary or
undifferentiated nervous system, s.e., they serve as intermediaries placing the various

P16, IX.—Diagram to represent the protoplasmic continnity of a sponge. ep., epithelium ; ms., msthocytes; coll., collen-
oytes ; me., myooytes ; M.y, fligellated chambers; f,., seen from the prosodal face; f,., from the gphodal; #;., in
median longitudinal section ; v., velum, seen én fucs; o tranaverse section is seem in the middle of the same canal as
that in which this ocours,

histological elements of the sponge in protoplasmic continuity. When describing Thenea
muricata,! I was already much impressed with this view and wrote as follows:—*“The ends
of the fibres or of the branches from them (.., of the collencytes) appear to be ultimately
brought into close connection with the ectodermal and endodermal layers, for on the
inner faces of these layers fine filamentous processes are often seen wandering, and the
branching processes of the connective-tissue corpuscles (collencytes) can frequently be
traced right up to them ; in several cases also I believe I have seen a connection between
the individual cells of & flagellated chamber and the branching processes of a corpuscle.

1 Ann, and Mag. Nat. Hist, ser. &, vol, ix. p. 448, 1888. _ - '
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It is indeed difficult while studying this reticulum of connective-tissue corpuscles to
resist the idea that we are here dealing with something that plays the part of a nervous
system.”

In the Challenger sponges I have not yet traced the collencytes into continuity with
the ectodermal cells, a fact which makes somewhat for Lendenfeld’s theory as to the
function of the supposed msthocytes, but I have repeatedly traced them into connection
with each other, with the choanocytes of the flagellated chambers, and with the myocytes,
and thus I entertain no doubt as to the general protoplasmic continuity of the cellular
elements of the sponge. The continuity of the choanocytes of a flagellated chamber with
each other has already been alluded to (p. xxxviii).

Scleroblasts.

Lieberkiihn, Miiller's Archiv f. Anat. u. Physiol, pts. iv. and v. pl. xv. fig. 22, 1856.

Carter, Ann. and Mag. Nai. Hist., ser. 2, vol. xx. p. 21, pl. i. fig. 8, 1837,

0. 8chmidt, Zool. Ergebnisse d. Nordenfabst, p. 120, pl. i. fige. 19-21, 1872,

Carter, Ann. and Mag. Nat. Hist., ser. 4, vol. xiv. p. 13, pl. xxi. figs. 26, 27, 28, 1874.

Sollas, Ann. and Mag. Nat. Hist,, ser. 5, vol. v. pp. 141, 142, pL vii. fig. 21; p. 256, pl. xiL
fig. 18; p. 401, pl. xvii. figs. 18-22, 1880 ; vol. ix. p. 169, plL xwviil. figs. 12, 17, 18, 1882.

Polejaeff, Calcarea, Zool. Chall. Exp., pt. xxiv. p. 32, pl vi. fig. 3, 1884.

Lieberkithn and Carter in their classic studies of Spoengelle describe the oxeas as
originating within a fusiform spicule-cell or scleroblaat, appearing at first as immeasurably
thin, hair-like rods lying transversely to the length of the cell. 0. Schmidt describes the
chel, sigmas, and orthodragmas of Esperia as formed within a spicule-cell (scleroblast),
the nucleus of which lies on one side of the orthodragma and in the concavity of the
chela or sigma. Carter next described the chele of Esperia agogrophila, Johuston,
as developing within the embryo in scleroblasts of from 0°0084 to 0°028 mm. in length,
and mentions the interesting fact that the chelse, which are anisochelate in the adult, are
isochelate at their first appearance. The sigmas and toxas also originate in scleroblasts,
the latter several in one cell, so that at their inception they are dragmas. This is not
true of all such spicules, however.

My own paper states that the sterraster of the Geodine sponges originates in a
scleroblast, the nucleus of which lies in the hilum of the spicule. The young forms of the
sterraster oecur only in the choanosome, where they are present in considerable numbers,
they are supposed to travel thence imto the cortex, where they form a dense spicular
layer. In this layer none but fully grown spicules are found. I have also shown that the
large oxeas of Tetilla, Stelletta, and Geodia are formed each within a single scleroblast,
which persists at least up to the time that the spicule has attained its full growth,

Polejaeff represents the remains of a sclersblast enveloping a large oxea in a calcareous
sponge.  The examination of the Challenger spenges fully confirms previously obtained
results, and extends them.
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In the Choristida all the spicules, both large and small, originate each in a single
scleroblast, which persists throughout the life of the spicule. The scleroblast in the case
of the large spicules is a large granular cell, extending all round the spicule, which it has
formed as s siliceous secretion. In the granular protoplasm, variously situated, is a large
oval nucleus containing a large spherical nucleolus (p. 34, PL Il fig. 20; Pl XIII.
fig. 10). In the case of small spicules the scleroblast is not distinguishable from an
ordinary sarcencyte, and therefore does not present an unusually large nucleus.

In the Lithistida the young calthrops on which the adult tetracladine element or
desma is moulded originates in a scleroblast similar to that in which the large spicules of
the Choristid sponges are developed (p. 290, P1. XXX, figs. 20, 21), but with the fully
formed desma more than one is probably associated ; thus each of the four depressions
which oceur about the centrum in the angle between the arms of a tetracladine desma
appears to be occupied by a scleroblast, and others may possibly be distributed along the
sides of the arms, though they have certainly not been observed.

In the rhabdocrepid desmes, .e., desmas moulded ou a monaxon spicule (p. lix), the
rhabdus which serves as the foundation is very probably formed within a single sclero-
blast, but this, although I have searched long and closely for it, I have never seen. The
onlayering of silica which converts the rhabdus into the desma is almost certainly
secreted by an envelope of surrounding scleroblasts, which are small when compared with
the single scleroblasts of the large spicules of the Choristida. Thus in Corallistes masons
I have more than once observed small cells associated with the desmas, and separated from
the surrounding mesoderm by a vacant interval, and the only serious objection I can
discover to regarding them as scleroblasts is that they are not more frequently encountered,
but considering the difficulty of preparing thin slices of these and similar sponges
without to some extent tearing the tissues and partially displacing the cells, this will not
probably be thought a very serious difficulty.

Genital Products.

It is somewhat surprising, considering the searching investigation to which they have
been subjected, that more of the Challenger sponges have not yielded some trace of ova or
spermatozoa.

Ova have been met with in Chrotella macellata (p. 22, PL IV. figs. 21, 22), one of the
Tetillidss ; and in Tethya seychellensis (p. 480, PL. XLIV. figs, 4-6), 2 Monaxonid in which
they oceur in great numbers, constituting at least half the volume of the choanosome.

Spermatozoa have been encountered somewhat more frequently ; they oceur in the fol-
lowing species amongst others :—Tetilla pedifera (p. 7, Pl XLI. figs. 7, 13-21), Tenlla
grandis (p. 12), Chrotella macellata (p. 22)—the same individual in this sponge containing
ova and spermatozon ; Caminus spharoconia (p. 216, PL XXVIL figs. 19-21), and Erylus
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formosus. The sperm clusters in these cases are from about 0°05 to 0°1 mm. in diameter ;
they lie in cavities lined by endothelium, and are never enclosed in a cover-cell.

No genital products have been observed in any species of the family Stellettidee, nor
in any of the order Lithistida.

THE SKELETON.

The Spicules.—The consideration of this subject should logically have followed on
the description of the scleroblasts, but as its treatment is of necessity lengthy, it will be
more convenient to assign it a chapter to itself.

The spicules of sponges may consist of calcite (Calcispongie), opal, or spongin
(Darwinelle aurea). In the Tetractinellida they arc always composed of opal; and
spongin only occurs in small quantity, uniting as by short synaptactule adjacent
spicules together. The composition of spongin requires rencwed chemical investigation,
it is most nearly allied to silk but differs from it in yielding leucine and glycocine,
instead of leucine and tyrosine, when treated with sulphuric acid.!

The mineral matter of siliceous spicules is colloidal silica,’ having a specific gravity of
2:0361 (Thoulet),® or 2'04,* its refractive index is 1'449, or almost identical with that
of solid colloidal silica, allowed to harden by spontaneous evaporation. As to its precise
composition, somewhat different results have been obtained by different experimenters,
thus Thoulet found 86'82 per cent. of silica and 13'18 per cent. of water, from which the
formula (Si0,);0H; may be deduced ; Schulze, however, gives as the results of experiments
made for him only 7°16 per cent. of water, and this more nearly corresponds to the formula
(810,)0H,, the exact quantity of water required by this formula being 6:977 per cent.

My own determinations were made with special precautions to ensure the purity of
the spicular material employed. The spicules were boiled out with fuming nitric acid,
washed and dried; they were then freed, if necessary, from foreign particles, such as
grains of sand, by separating with Thoulet’s fluid ; after washing and drying, they were
then ground to an impalpable powder in an agate mortar, and again boiled in fuming
nitric acid to destroy all traces of the axial organic fibre, which may escape the action of
the acid when the spicule is boiled whole. After well washing, the powder was dried in
a water oven at 98°; from 025 to 0'85 gramme was transferred to & platinum crucible
and heated at first gently by means of a Bunsen over asbestos-board, and finally as
intensely as possible by means of a Herapath for five to ten minutes. It was found that
at the low temperature, below red heat, attainable over asbestos, about two-thirds of the
contained water was expelled, and the powdered material, at first snow-white, acquired a
foint but distinet yellowish-brown tint, like that of cherred paper. Since all free
organic matter had been previously destroyed, it is clear that a small quantity must

! 8tadeler, Ann. Ch. Pharm., vol. oxi. p. 18. % Sollas, Quart. Journ. Geol. Soc., vol. xxxiil. p. 254, 1877.
3 Thoulet, Gomptus rendus, t. xevidi. p. 1000, 1883, ¢ Sollas, Soi. Proc, Roy. Dudl.-Boc, vol. iv., N. 8, p. 374, 1886..



xlviii , THE VOYAGE OF H.M.8. CHALLENGER.

exist in chemical union with the silica of the spicular opal. On heating with the
Herapath the brown tint disappears, and the ignited silica is snow-white.

The total amount of water found in the different species experimented upon is given
in percentages below :—

Choristida :—
Pachymatisma johnstonia, . 7'16
Anthastra communis, . . 6'6 (probably too low, the spicules were not freed

from any foreign particles which might have been present).
Lithistida :—

Theonella swinhoer, . . 658 | Corallistes masonz, . . . 623

Vetulina stalactites, . . 627 | Siphomidium ramosum, : . 61
Monaxonida :—

Suberites subervea, . . 734

It will be seen that these results, which are not very different from those of Schulze,
vary from 0-363 per cent. above, to 0'877 per cent. below that which is required for the
formula (Si0,),0H,, the lowest result indeed better acecords with the formula (8i0,),0H,,
differing from what would be required for it by being 0'1 per cent. too high. The
differences appear to be too great to be explained as errors of experiment, and for the
present we may abandon the attempt to represent the composition of the spicular silica
by any simple formula. It should be observed that the spicules experimented upon had
been for several years in alcohol, and it would be worth while to ascertain whether n
more recently obtained specimens, like those experimented upon by Thoulet, 2 larger
proportion of water might not be present. As might naturally be expected, the spicules
are extremely susceptible to the action of caustic potash, which attacks them even in the
cold ; thus the large oxeas of Tethya lyncurium left to stand for a night in a strong cold
solution of caustic potash split up at their ends in a longitudinal direction (Pl XL1V.
fig. 16); the resulting fibres curl outwards away from each other as though under the
influence of tension, which must be greater in the outer than the inner layers of spicules.
When boiled for some hours in a strong solution of caustic potash, the Lithistid desmas
undergo a curious change, so that they no longer decrepitate when strongly heated, but
quietly lose their transparency and become white and opaque; with further boiling all
the silica is removed, and a delicate transparent film remsins behind which stains with
magenta but dissolves with effervescence in hydrochloric acid, leaving only the slightest
trace of residual matter.! Treated with hydrofluoric acid, the spicules of course readily
dissolve ; the effects of solution are most evident at the extremities of the spicules,

1 8ollas, Proc. Roy. Irish Acad,, ser. 8, vol. iv, p. 480, 1885.
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supposing these to be oxeas; a funnel-shaped cavity soon appears, its apex being directed
towards the centre of the spicule, within this the axial rod is freely exposed (Pl. XLIII.
fig. 18), and the increasing length of the liberated portion of the axial rod enables
one readily to judge of the progress of the solution. Although at first sight the acid
appears to remove all the substance of the spicule except the axial rod, careful
observation will show that this is not. the case, for a delicate film of organic matter
also remains behind ; it has the form of a hollow sheath, corresponding in form and
position with the outermost boundary of the original spicule; between it and the axial
rod the whole of the spicule is completely removed. The spicule thus consists of &
central organic axis, surrounded by concentric layers of opal, the outermost of which is
invested in a spicule sheath of organic matter or rather of organic matter in intimate
association (chemical union %) with silica. I long ago discovered this sheath by finding
it as an insoluble residue after boiling some of the spicules of Plocamia plena, Sollas,
in caustic potash, but did not then recognise it by this name.!

In making observations on the behaviour of spicules under the action of hydrofluoric
acid, one has to provide first for the safety of the object-glass of the microscope and next
to ensure the transparency of the preparation, for unless precautions are taken it will
become obscured by the products of the action of the acid on the glass of the slide and
the cover slip; the glass slide is therefore protected by coating it with a film of Canada
balsam, which is hardened by drying in the water-oven; one side of the cover-slip is
protected in the same way. The spicules isolated by treatment with nitric acid in the usual
way are then placed along with a drop of water on the slide, and a drop of acid added, a
ring of moderately fluid balsam is then run vound the acid, the cover slip laid on—balsam
face downwards and plenty of balsam run round the edge; in this way the spicules may
be examined with safety under a Zeiss objective “ D.”

In all but the minutest microscleres, which are structureless and homogeneous, the
spicule presents the structure just described, ¢.e., a central organic axis, which is con-
centrically surrounded by successive layers of silica of very uniform thickness; the
latter are excessively numerous and consequently of extreme thinness, they are readily
distinguished by transmitted light and when viewed by oblique light at certain angles
give rise to interference colours, which render them iridescent. In all true spicules
the axial rod of organic matter extends close to the termination of the spicule, and in
some cases can be traced extending a little beyond it. In the Lithistid desmas, however,
the axis is continued comparatively only a short distance into the desma, and the mass of
the structure consists of concentric layers of silica only; a difference can be discerned
however between the axial and the peripheral portion of the more or less rod-like portion
of the desma, a difference not altogether dissimilar to that which exists between the central
and peripheral parts of the horny. fibres of the Ceratosa; thus the central part is faintly

1 Sollas, Ann. and Mag. Nat. Hist,, eer. 5, vol. iv. p. 51, fig. 3, 1879, -
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granuler and crossed by transverse curves convex towards the extremity, these markings
are due to the alternation of layers, some more and some less granular, and they corre-
spond to layers of growth as it occurred at the end of the sclere; the peripheral layers
are not granular and resemble those of ordinary spicules appearing in optical section as
parallel longitudinal straight lines. * A simple explanation of this structure is easily found.
The growth of the spicule is chiefly in the direstion of its length and is not uniform ;
intervals of slower alternating with others of more rapid progress. During rapid growth
the silica. deposited is porous and consequently granular in appearance, during the intervals
of glower growth it is solid and homogeneous; it is indeed possible that the layers of
transparent silica indicate a temporary cessation of growth so far as this consists simply
in increase of size, and that the pores of the already deposited silica become filled up
during this interval, the filling up proceeding from the surface inwards and never pene-
trating to any great depth; however this may be, and it is a detail of no real importance,
the result in either case is to surround the granular silica with an envelope of transparent
silica. But it follows from the fact that the longitudinal growth is so rmuch in excess
of the transverse that the intervals between the transparent layers will be much less at
the sides than at the ends of the sclere, and thus more general transparency in this
region will result.

FORMS OF SPICULES.—NOMENCLATURE.

The terminology in use for designating the different forms of sponge spicules, and we
might add of other spicules also, is in a state. of far from admirable confusion. The
notorious nomenclature of Bowerbank, now brought by necessary curtailments, alterations,
end additions into a patched and tatterdemalion state, has been endured by English
spongologists for a period which is both long and long enough. On the Continent it
seems never to have obtained any general recognition; a fact which its interminable
clumsiness readily explains.  The two most commounly occurring terms * acerate” (Latin,
acer, acris, sharp, sour, or acus, aceris, chaff?) and “acuate” (Latin, acutus, sharp?) 80
much resemble each other in manuscript that this alone, independently of their Latinity,
would constitute a good reason for their rejection. At first I thought that the inevitable
confusion attaching to the displacement of old terms might furnish a sufficient excuse for
retaining them unchanged, but subsequently g valuable communication from Dr, Vosmaer,
proposing an international scheme of nomenclature, and the deep and general distaste
for the Bowerbankian names entertained by my colleagues, led me to take example by
Schulze, who has devised an entirely new system of terms for the spicules of the
Hexactinellida. I therefore took advantage of the simultaneous presence in London of
three distinguished spongologists (Messra. Ridley and Dendy, and Dr. v. Lendenfeld, then
just returned from the scene of his brilliant investigations in Australia), to consult with
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them as to the adoption of a new system of terms. As a result we drew up, with the
assistance of Professor Stewart of the Royal College of Surgeons, the following scheme,
which, as regards the larger spicules, is chiefly founded on the distinction betwcen axes
and actines, which I believe I was the first to draw attention to in a paper describing
Tricentrion muricate (Plectronella papillosa).! For the general plan of the scheme am
therefore responsible, but several excellent terms proposed by Vosmaer find a place. in it.

Dr. v. Lendenfeld was anxious, and I think rightly so, to make as little change as
possible in adapting our terms from the Greek, so that they might be used with the same
universality as say those of human anatomy; we were thus led to avoid the addition of
useless terminations such as “ites” to words complete enough without them, at the same
time we felt at liberty to modify the termination for English use so long as this could be
done without affecting the root; in other languages other terminations more in consonance
with their own genius may be substituted for ours without impairing their intelligibility.
Thus it makes little difference whether we say * strongyla” or “ strongyle,” but the latter
has a2 more English sound.? An abbreviation from ‘actine” to “acte” as used by
Schulze is, however, scarcely admissible, since this not only affects the form of the root, but
introduces another of a totally different meaning, * acte ” in Greek signifying a sea-shore.

Since Greek lends itself more readily to the construction of compound words we have
made use of it in preference to Latin. Further, we have not confined ourselves to finding
names for the different forms of entire spicules, but have sought also for terms to designate
their several parts or regions, feeling convinced that for scientific purposes a replacement
of ‘“vulgar” by classical terms is by no means to be deprecated, but rather encouraged,
and that earnestly ; for not only are brevity and exactness thus ensured, but the classical
tongues being still in a sense common to all nations, all writers alike can make use of
terms derived from them, and thus since Latin has ceased to be the universal language
we may hope to mitigate the confusion of tongues by the multiplication of universally
accepted technical terms, It is a comparatively easy task to read a memoir in a foreign
tongue when once one is familiar with all the most impertant and most frequently
occurring words, as one must be if a common nomenclature is used to designate the
objects and parts of objects which are the subjects of description. In a word, by the
extension of a common scientific phraseology, we may hope to reduce the differences
between existing languages to a difference in their framework, which may be filled up with
terms having a common signification.

Partly for this reason I have not scrupled to invent a new term whenever the nature
of the subject seemed to require it; a further justification is to be found in the increased

! Sollas, Ann. and Mag. Nat. Hist., ser. 6, vol. iii. p. 238, fig. 3, 1879.

? Thus, as we say spicule and apmu]es in English, and not spwulum and spicula, so I shall speak of oscule and
oscules, of conule and conules, and eo forth ; if it be remarked, that to be consistent I ought also to write collenchyme

&nd not collenchyma, 1 admit it; and at the same time confesa that it is only by accident that the latter form found its
way into the text
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directuess of expression which is gained by the use of a new word when it sums up in
itself a whole phrase. This perhaps may explain the fact that those who chiefly cavilat
new terms are our ancient friends the phrasemongers.

The distinction between essential and auxiliary skeletal splcules (Bowerbank), or
skeletal and flesh spicules (Carter), is of great convenience, and we shall adopt it here,
terming the skeletal spicules megascleres, and the flesh spicules microscleres ; it is easy,
however, to fall into the mistake of regarding this distinction as absolute, while truly it
is a mere matter of relative size; the microscleres and megascleres pass into each other
by easy gradations, so that it is not possible to say where one ends and the other begins,
indeed there would be a certain convenience in accepting a third division of intermediate
or middle-sized spicules, which we might call mesoscleres; thus in Pecillastra (Normania),
there are found megascleres which form the chief framework of the sponge, microscleres
which are strewn through it separately, seldom near enough to be in actual contact, and
finally mesoscleres which -lie close together, forming & dense felt; if these last-named
spicules occurred alone as similar spicules do in Halichondrie panicea, they would almost
certainly be classed as megascleres, indeed Carter, in describing similar cases, does not
hesitate to call them skeletal, but in Pazcillastre and similar cases they would be classed
as flesh spicules, and in the descriptive part of this Report they will be found under the
head of microscleres. Although the use of the term mesosclere has thus much to
recommend it, I have not yet adopted it, since it was not discussed at our conference in
London, and it is just one of those points which require discussion by the workers in
different groups; it is to be hoped, however, that a general conference of spongologists
may be held at some future date, when the whole subject of spicile nomenclature may
be fully considercd, and a universal system adopted.

In deseribing the various forms of spicules we shall commence with the megascleres:—

Class L MEcAscLERES (Megasclera, akAnpds, &, év, hard).

Comparatively large or ‘“ skeletal ” spicules.

The megascleres are divided into the following groups, aceording to the number and
distribution of their axes.

Group 1. Monaxons (Monaxona).

Megaacleres of a rod-like form, in which growth is directed from a single origin in one
or both directions along a single axis. The ray or rays of a monaxzon are known as an
actine or actines. _ .

The exis of the monaxon as of other megascleres is not necessarily straight, it may be
curved or undulating.
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Group 2. TeTRaXONS (Tetraxona).

Megascleres in which growth is directed from an origin in one direction only, along
four axes arranged as normals to the faces of a regular tetrahedron.

Forms which are geometrically triaxons, i.e., produced by growth from an origin in
one direction along three axes lying in one plane, are regarded as reduced tetraxzons.

Group 3. Trraxons (Triaxona).

Megascleres in which growth is directed from an origin in both directions along three
rectangular axes.

The growth may take place in both directions along each axis, or in one direction
only, or along one or more of the axes in one direction and along the rema.mder in both
directions. One or more axes may be suppressed.-

Group 4. Porvaxons (Polyaxona),

Megascleres in which radiate growth from a centre proceeds in geveral directions.

Group 5. SeBEERES (Spheer®).
Megascleres in which growth is concentric about the origin.

Group 1. CrassiFroaTion oF THE MoNAXONS.

I. Diactine (diactina)—A monaxon in which growth proceeds in both directions
along the axis. For this the term rhabdus is substituted as a convenient abbreviation.

II. Monactine (monactzm) —A monaxon in which growth proceeds in one direction
only along the axis. For this form the term style (stylus) proposed by Vosmaer is
substituted.

Modifications of the Rhabdus.

When the rhabdus is arranged within the sponge so that one end is directed centri-
fugally and the other centripetally, the centrifugal actine is distinguished 2s the ecactine
and the centripetal as the esactine. Both actines may be of similar shape and size, the
rhabdus is then isoactinate, or one may be larger than the other, snd the rhabdus is
anisoactinate. It is seldom possible to discover the position of the origin of the spicule
exactly, but the distinction between iso- and aniso-actinate forms is not made unless the
difference is obvious,
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The modifications in the form of the rhabdus most useful for classificatory purposes
are those which affect its termination. We therefore distinguish the different forms of
this spicule by the character of its ends, as follows:—

(a) Forms of rhabdus with similar terminations.— 3 ‘

1. Ozea (8&0s, €ia, sharp, pointed) (Fig. X., @). When the rhabdus is sharply
pointed at each end it is a rhabdus amphiozea ;* in nearly all cases in which a spicule
is similarly terminated at both ends we shall dispense with the prefix ‘‘amphi-” leaving
it to be understood, and since the rhabdus ozea is one of the most commonly occurring

ac

asUa b e d

Fro. X.—Modifications of the Rhahdus. a, Oxea ; &, tornote ; o, strongyle ; d, tylote ; e, oxytylote; f, tylotoxes ; g, style;
h, tylostyla; j, sphere; X, plagiotrimne ; !, orthotriwne ; m, protrimne ; u, anstrimne ; o, amphitriene ; p, crepidial
rhabdus or rhabdocrepis of a Lithistid desma ; g, the snme, more advanced in growth ; =, ditto ; s, ditto, more enlarged ;
) the fully developed desma. The rlotted line marked o on the left of the diagram passes through the crigin of the
spicules ; the arrows dirceted from it indicate the direction of growth of the actines, ec, scactine, es, esactine ; in fig. &
the cladome is indicated by the letters «A ; in figs. & oud ¢ the crepls by e, aud in fig. 2, s indicates & syzygial tubercle.

spicules we shall omit the substantive ““rhabdus” and use the adjective ““oxea” in &
substantive sense. When the actines of other spicules than rhabduses are sharply pointed
we shall express the fact by the adjective “oxeate.” The term in Bowerbank’s nomen-
clature corresponding to oxea is * acerate.”

2. Tornote (ropvos, 6, & pair of compasses or turner’s chisel. - The adjective “gornotus”
18 derived from this) (Fig. X., b). When the rhabdus is very abruptly pointed &t

1 The feminine termination is used in agreement with rhabdus,
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each end a rhabdus amphitornota results, which we shall call a “tornote.” The corre-
sponding equivalent used by Bowerbank is * hastately pointed.” Although the adjective
“tornote " is here used in a substantive sense, it will not be necessary to convert it into
“tornotate ” when used adjectively, the context will always make sufficiently clear the
sense in which it is used.

3. Strongyle (aTpoyyvhos, n, ov, rounded) (Fig. X., ¢). A rhabdus well rounded
off at each-end. It will be convenient to convert this into ‘strongylate” when it is
used as an adjective. Bowerbank’s term for strongylate is “ cylindrical.”

4. Tylote (rhwrds, knobbed; pémara mvhwrd, clubs knobbed with iron) (Fig. X., d).
A rthabdus terminating in a knob-like thickening at each end. No change will be made
in the form of this word when it is used adjectively. The corresponding term used by
Bowerbank is “bicapitate cylindrical.”

(b) Forms of rhabdus with dissimilar terminations—

5. Strongyloxea.—A rhabdus with a strongyla.te esactine and oxcate ecactine. This
corresponds to one form of Bowerbank’s ¢ acuate.”

6. Tylotowen (Fig. X., f).—The csactine of the rhabdus is tylote, and the ecactine
oxeate. This corresponds to one form of Bowerbank’s * spinulate.”

7. Oxystrongyle.—The esactine is oxeate and the ecactine strongylate. This form
18 not distinguished by Bowerbank from the strongyloxea (acuate, Bowerbank).

8. Ouxytylote (Fig. X., e).—The esactine is oxeate, and the ecactine tylote. This
form is not distinguished by Bowerbank from the tylotoxea (acuate, Bowerbank).

9. Oxyclad (ofvs, xhddos, 8, & young branch). The esactine is oxeate, the ecactine
terminates in two or more secondary actines or “ cladi.”

~ 10. Strongyloclad.—The esactine is strongylate, the ecactine cladose.

11. Tyloclad.—The esactine is tylote and the ecactine cladose, This and the two
preceding terms will require to be used but seldom, since the number of cladi is usually
three, and in this case, that of the most commonly characteristic spicule of the Tetrac-
tinellida, a special term will be used to designate the spicule, as in the following

paragraph.

The Trizne® (rplawa, 9, a trident).

This is 2 special case of the cladose rhabdus, in which the number of cladi proceeding
from the ecactine is limited to three, which make with each other an angle of 120",

1 Although the trimne is here regarded as derived from a rhabdus by the appearance of three branches at ite distal
termination, yet the terminology employed does not exclude the other way of regardmg it which is advocated by
Vosmaer, for if as Vosmaer—possibly guite rightly—supposes it has been derived [rom a tetraxon, still the three distal
actines—as they would be called on this theory—have become so far differentiated that they require to be distinguished,
and may without prejudice be spoken of as branches or cladi.
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The different parts of the trimme (Fig. XIL) are distinguished as follows :—The
« rhabdome” (shaft) which corresponds to nearly the whole of the primitive rhabdus, z.e,,
the whole of the esactine and the acladose portion of the ecactine, and the  cladome ”
which consists of the three cladi (rays, teeth, arms). The point at which the axial rods
of the cladi originate from that of the rhabdome is the “ genesis cladi” or cladal origin.

The cladi may themselves subdivide once, twice, or oftener ; usually dichotomously in
one plane. The proximal or undivided part of a cladus is then distinguished as the
protocladus, the distal division, in the case of a dichotomous cladus as the deuterocladus,

l ‘ Ztvn E CL.i
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Fio, ZL—A, Dichotriene ; r.0,, ovigin of the rhabdome; ¢.0, origin of the dadome ; C%, the
oladome (thia is included b
the dotted lines, the rest of the splcule {a the rhabdome); p7., protocladus; dtr.: dm;tamolsdus. ;; Anatrimne ; ‘-Oz

cladal origin ; ch.~ch., chord ; ch.—c.0., length of cladus; dotted line from s to .
¢.0., cladal origin ; c.0.-e., us'it‘h; ch.h,, chord. ' e 3. to the chord, sagitta C. Protrisme;

in a twice dichotomons cladus as the tritocladus, and in a thrice dichotomous cladus, the
tetracladus.

An imagim.a.ry straight line joining the ends of two of the cladi is termed the chord.

A perpendicular from the origin of the cladome to the chord is the sagitta.

A straight line drawn from the cladal origin to the end of a cladus is taken 88 it
length.

The length of the cladus, of the chord, and of the segitta are the chief elements in the
measurement of the cladome,
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Varieties of the Trizne.

1. Anatrimne (anchor of Carter) (Fig. X., n).—The cladi of the trizene are directed
backwards soon after diverging from the origin.

2. Protrimme (porrecto-ternate spicule of Bowerbank) (Fig. X., m).—The cladi are
directed forwards, making an angle of less than 45°, with the axis of the rhabdome
produced.

3. Plagiotrisne (Fig. X., k).—The cladi are directed forwards, making an angle of
about 45°, with the axis of the rhabdome produced.

4. Orthotrizme (Fig. X., J).—The cladi make an angle of between 50° and 90°, with
the axis of the rhabdome produced. Usually the angle approaches 90°.

5. Dichotrizne (Fig. XI., a)—The cladi of a plagiotrizene or an orthotriene are
dichotomous. 'The protocladi are almost always directed forwards making an angle of less
than 90° with the axis of the rhabdome produced, <.e., the dichotrizene usually arises from
a plagiotrimne. In some few cases the protocladi are so highly porrectate as to suggest a
protrizne origin.

6. T'richotrizne (Pl. XXXI, fig. 10, a).—A plagiotrizene or orthotrisene in which the
cladi have become trifurcate.

7. Phyllotrizne (Pl. XXXIL figs. 8, 9).—The cladi of an orthotrizene, or dichotrizene,
or trichotrizene may increase at the lateral margins in the plane of the cladome, and thus
acquire a broadly expanded or lamellar form ; the margins of the foliate cladi thus
produced are usually undulating or more or less divided. The phyllotrizene is only met
with in the Lithistida.

8. Discotriame (Pl. XXXI. fig. 5).—The cladome is a disc in which separate cladi
are not distinguishable ; and the axial rods representing them extend but a short distance
from the cladal origin. This spicule like the preceding occurs only in the Lithistida.
The phyllotrisene and the discotrizene are of great interest as furnishing the best evidence
of the mode of evolution of the Lithistid desma; in the dichotrisene as in all normal
spicules the axial rods of the cladi extend close up to the termination of the cladi, in
the phyllotrizene they terminate at a distance from the ends of the cladi, greater or less
as the case may be, in the discotrizene they terminate much nearer the origin, extending
but & very short distance into the cladome, sometimes not more than 0004 mm. Past
the termination of the axial rods the disc grows by concentric additions to its margin, free
from the control of the cladal axes. While the cladome thus follows the same course of
growth as the desma of the choanosome, the rhabdome usually retains the normal spicular
character, so that the discotrizene combines in itself the characters of the desma and the
ordinary spicule. The essential character of the desma would: thus appear to arise from

emancipation from the control of the axial rods, which govern the growth of all other
megascleres, ‘ '
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9. Amphitrisne (Fig. X., 0).—Both actines of a rhabdome terminate in a cladome,

The cladome of one end may be similar or dissimilar to that of the other (homopolar
and heteropolar amphitrizenes). Thus the cladome at one end may be dichocladose, and
at the other simply cladose. _

It will be observed that in the case of the trimne we have followed a different method
to that we pursued in the case of the simple rhabdus; since we have here retained the
prefix “amphi-,” and as a matter of fact left some such prefix as “mono-” to be under-
stood in the case of the other trisones; this is done as a matter of convenience, the
monotrignes being the prevalent forms, and the amphitrizenes of rare occurrence ; thus
there is convenience in dispensing with the prefix ‘‘ mono-,” as its place can be better
occupied.,

10. Centrotrizne (Pl. XXXV. fig. 23).—The cladi arise from the centre of the rhab-
dome, ¢.e., the actinal and cladal centres correspond. Though the cladi thus become
geometrically actines, we shall continue to speak of them as cladi, since they are
differentiated from those of the rhabdome as well as homologous with the cladi of
other tricenes,

In some cases the triene is reduced by the loss of one or two of its cladi, it then
becomes a dizene or monsene as the case may be; the varieties of these reduced forms are
denoted like those of the trizene by the prefizes “ pro-,” * ana-,” &ec.

We now pass on to the classification of the monaxon Monactine, or Style.

Forms of the Style.

1. Style (stelus, a style, Vosmaer) (Fig. X., g).

When the single actine is strongylate at the origin and oxeate at the termination
the term style is used without qualification. S

2. Tylostyle.—A style which is tylote at the origin Fig. X., &).

~ Both the rhabdus and the style may differ in other respects as well as in the

character of the termination : such differences are indicated by descriptive additions;
thus they may be fusiform, cylindrical, or nearly conical, or immeasurably thin
(trichodal, Tpixwdys, hair-like), smooth or spined, and if spined partially or wholly. The
spines also differ in character : they may be large, small, erect or inclined, sharply
pointed or rounded off, and so forth; for very minute spines Carter uses the term
“microspines ”; I have not felt at liberty to adopt this term, although it has the
temptation of brevity, because it i8 a hybrid of Greek and Latin,
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The Rhabdocrepid Desma.

Those megascleres of the Lithistida that form the characteristic skeletal network
differ in some important respects from the megascleres of other sponges, and are here
distinguished as ““desmas”! (8éopa, aros, 7o, a bond). They are formed usually
by the deposition of successive layers of silica upon an ordinary spicule, the axial rod
of which early suffers an arrest of development (Pl XXXIII fig. 8; PL XXXIV,
fig. 1; Pl. XXXV. figs. 5-10, 35—42). The layers which are deposited after the
arrested growth of the fundamental spicule, or, as it may be termed, the ‘crepis”
(kprymis, 13os, 7, a kind of man’s boot, or generally a foundation), are at first concentric
with it, but subsequently grow out into irregular branches, cladi, and tubercles which
are altogether independent of it. The crepis may be either 2 monaxzon (Fig. X, p—r),
or a tetraxon ; the former, which alone is the immediate subject for comsideration, is
most usually if not always a small strongyle (microstrongyle). That part of the adult
desma which is formed by the deposition of concentric layers immediately around the
crepis may be termed the ¢ epirabd.” The fully grown forms of a rhabdocrepid desma
are described under the species in which they occur, and we need not further allude
to them here except to point out the fact that in many cases examples of rhabdo-
crepid desmas will frequently be encountered which, notwithstanding their difference
in origin, are not to be distinguished from normal forms of tetracrepid desmas, and
thus it may be and undoubtedly is in some cases difficult to say, in the absence of a
visible crepis, whether a desma is rhabdocrepid or “tetracrepid, but this difficulty is not a
matter of any consequence in the examination of recent species, since, if the erepis is not
visible in one desma it will be in another; it is only in the fossil sponges that any real
difficulty can occur, and here it may generally be met by the fact that while some
rhabdocrepid desmas are remarkably like tetracrepid ones, the converse on the other
hand is not generally true, and thus if all the desmas of a fossil sponge are tetracrepid
in general appearance, we may assign it to the tetracrepid group of Lithistids with great
probability, even when neither the crepis is visible nor its cast; on the other hand, if
only a few of the desmas are tetracrepid in appearance and the rest rhabdocrepid, we
may refer the sponge to the rhabdocrepid division, undisturbed by the few exceptional
forms which appear to point to a different conclusion.

Group II. CrassiFIoaTION oF THE TETRAXONS.

1. Tetractine.—When all four actines of a tetraxon are present it is of course a
tetractine, but as the full designation of this required to distinguish it from a tetractinose

1 Of course the plural form should be ““desmata,” but in this and all similar cases (dragma, sigma) I have ventured
to form the plural according to the common English rule.
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ent ¢ calthrops”

triaxon is tetractine tetraxon, we shall substitute for it the equival _
The singular and

(X7}, %, a horse’s hoof ; 7pdmdw, to pierce through; a hoof-piercer).
plural forms of this word are the same., The “h ” is inserted for euphony. '

2. Triod (rpi-oBos, %, a meeting of three roads, Lat. trivium; hef'e'abbrewated on
the example of “tripod”). When one actine is suppressed, the remaining three come
to lie in one plane, and a triradiate spicule or triod, the commonest form of spicule in
the Calcispongim, results. In von Lendenfeld’s account of the spicule-non.:lencli.l.ture,
which is taken from that accepted by our conference- in London, this form is assigned
to a triaxon group without notice of the fact that the triaxon group is that of the three
rectangular axes,

Modifications of the Calthrops.

Modifications occurring frequently enough for special designations are not met with,
oceasionally one or more of the actines may dichotomise, but no instance is known in
which this occurs other than as an isolated variation.

Modyfications of the Triod.

As these rarely occur in the Tetractinellida, but are almost restricted to the
Caleispongise, we shall not need to consider them here.

Tetracrepid Desma.

This sclere (Pl XXIX. figs. 7, 8) is formed by the deposition of silica upon a
small calthrops (microcalthrops), it presents therefore four rod-like arms proceeding
from a centre, these (which as they immediately invest the actines of the crepis may be
termed * epactines ”) may branch once or oftener, and usually terminate by subdividing
into tubercles. In the Lithistida generally the desmas are united by the intergrowth,
without fusion, of such tubercles, or by the growth of the ends of the cladi of onc desma
over some part of another, such as the sides of the epirabd or end of the epactine; this
mode of union we shall term * zygosis,” and the tubercles or lamins by which it i8
effected will be distinguished as *“ syzygial,” the union itself being a * syzygy.”

Acrepid Desma.

In one group of Lithistids (Anomocladids) the desma does not form upon & crepis,
at least not a spiculer crepis; it presents a massive centrum, with what appears to be
a large nucleus, and which may indeed actually be the nucleus of a crepidial acleroblasty
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which has ceased to secrete its sclere; variable numbers of actines proceed from the
centrum, usually from four to twelve; when, as is usual, only four or five are present,
they proceed from one face of the centrum, viz., that which is directed centripetally,
and terminate by abutting with expanded ends on the centrifugal face of the centrum
of the desmas sitnated in the next row further inwards. From the centrifugal face of
the centrum actines are seldom produced, but a thick bushy growth of spines replaces
them, these more or less conceal the syzygial ends of the actines, rendering the nature

of the zygosis obscure,

Class II. M1croSCLERES (Microsclera).”

Comparatively small or * flesh” spicules.
These, which are perhaps the most interesting group of spicules, since it is from them
that the megascleres have been derived, and since they still present us with a remarkable

Fra. X1l --a, Globule ; b, ¢, sigmaspires ; d, uigma of o Holothuroid ; ¢, centrnstinnte sigma of a Holothureid ; /, microtriod
with ourved rays, produced from e by overdevelopinent of the centractine ; g, centractinate sigma of a sponge; A,
microtriod of Placina, retaining traces of its sigmate origin ; i, microtriod ; j, crthodragma ; &, monolophous micro-
calthrops ; I, dilophovs microcalthropa ; m, trilophous microcalthrope ; m, tetralophoua microcalthropa; o, candel.
abrum ; p, toxsa; g, spirula; r, miorostrongyle, derived from a sigmn ; s apiraster; {, amphiaster ; u, metaster;
v, w, plesiastera; =, miorocalthrops; w, chinster ; g, reduced chiaster; a, sanidaster; 8, anthaster; -, miaroxes
produced by reduction of 8 ; &, oxynster ; n, midroxea resulting from its reduction ; 6, apheraster; ¥, centrotylote
microxes resulting from ita reduction ; A, pycunaster; u, microstrongyle resnlting from its reduction ; r, spherical
starraster, showing the nucleus situated in the hilom ; g, elongate starraster,

series of transitions within their own limits, are divided into two chief seriea,I the radiate
or astral, and the curvilinear or spiral. There are some few forms that cannot properly
be said to belong to either of these groups, but they are so few and exceptional that it
seems preferable to include them with the forms to which they are most nearly allied by
descent, than to create special groups for their reception. -
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Series 1. SPIRES (o-:mpa, %, Lat, spira, in plural the twisted coils of a serpent,
called spires by Milton).

These spicules have the form of a screw helix, of less or more than one revolution
and of various pitch.

1. Sigmaspire (Fig. XII., b, ¢).—A slender rod twisted through about a single revolu-
tion of a spiral. This splcule has the form of the letter “c” or “s” according to the
direction in which it is viewed, and has in consequence been regarded by authors as a
variable spicule, sometimes twisted in one manner and sometimes in another, but the
two forms are always associated in the same sponge, and by causing one of them to turn
round it will be found to assume the appearance of the other, so that there can be no
doubt as to its spiral form. By making little models of screw spirals with pieces of
wire the form of this spicule and 11:3 different appearances according to circumstances
will readily be understood.

2. Toxaspire—A spiral rod in which the twist a little exceeds a single revolution,
The pitch of the spiral is usually great and the spicule consequently appears bow-shaped
when viewed laterally (tricurvate).

8. Polyspire (spirula, Carter) (Fig. XII., q).—A spire of two or more revolutions.
It makes but little difference whether we employ the term spirula or polyspire.
I am myself inclined to adopt Carter's term since it has priority, and the term
polyspire is only introduced here to show the relations of this spicule with other
spires ; not by any means out of that desire for uniformity, which is ** the curse of small
minds.” _

4. Sigma (Fig. XIL, d).—A slender rod-like spicule curved in the form of the letter
““¢.” This spicule is not spiral though it probably arises from a sigmaspire by increase
in size and loss of the spiral twist. It does not oceur in the Tetractinellida.

The toxa and chela which originate from the sigma :—

5. Toxa (Fig. XIL, p).—A bow-shaped spicule, also without spiral twist. It may
sometimes develop from the sigma and sometimes from an aster, as in Isops (Caminus)
apiarium (Pl. XLIII fig. 10).

6. Chela.—This spicule, which also arises from the sigma, does not octur in the
Tetractinellida. _

7. Globule (Fig. XIL, a) or spherule.— A minute spicule which presents a more or less
spherical form, This spicule occurs in the Tetillidse associated with sigmaspires ; it 18
also found in other sponges (Caminus sphmrocoma), but in them is probably derived
from an aster by reduction, while in Tetilla it is possibly primitive form. It is

placed with the spires for want of a better place, to avoid making a special group
for it.
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TrE DrAGMAS.

These spicules, which are secreted several together in the same scleroblast, are placed
as an appendix to the microscleres which are secreted each in a single scleroblast, since
they do not differ from them in form, and it would be cumbrous to subdivide the
microscleres into two groups, say the monogennema and syngennema.

1. Sigmadragma.—A sheaf of sigmaspires.

2. Toxadragma.—A sheaf of toxaspires.

8. Orthodragma (Fig. XIL, 5).—A sheaf of straight trichodal rods (PL XVIIL fig. 13).
In describing Dragmastra (Stelletta) normani, I used the term trichite-sheaves for these
spicules. The term trichite may be retained to denote the individual hair-like rods of
which the sheaf is composed. *‘ Trichodal” will be used as an adjective to denote excep-
tional tenuity.

Series II. ASTERS.
Section (a) St?'éptaste?‘s.

The asters are divided into two subsections, the true asters or euasters, and the
streptasters or those in which the actines do not proceed from a centre, but from a
longer or shorter axis, which is usually spiral.

1. Spiraster (Fig. XII., s).—A splre of one or more turns, produced on the outer side
into several spines,

2. Metaster (Fig. XII., u).—A spire of less than a single revolution, with fewer but
relatively longer spines than the spiraster. The spire sometimes has the appearance of a
straight rod ; this may be due to the aspect in which it is presented, and to the fact that
it does not make a whole revolution. It forms a link between the spiraster and the next
form—the plesiaster.

3. Plesiaster (Fig. XII., v, w).—The spines, or as they may now be termed, actines,
proceed from a very short straight axis, so that they almost appear to radiate from a
common centre. In forms with less than four actines no axis as a rule is discoverable,
and the actines may actually proceed from a centre ; in those with more than three, the
axis can always be made out, though in certain positions of the spicule it appears as
though all the actines proceeded from a centre except one, which proceeds from one of
the actines arising at a little distance from the common origin; in this case the part
of the actine which extends between the common centre and the origin of the excentric
actine represents the axis, The plesiasters are always much larger when fully grown
than the metasters, with which they are associated, and the metasters are larger than the
spirasters ; the three forms present a perfect gradational series, so that it is frequently
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difficult when they all occur associated in the same sponge, to distinguish in every case
one variety from the other.

4. Amphiaster (Fig. XII., t).—The actines form a whorl at each extremity of the axis,
which is straight. The direction of the axis is frequently continued by a single actine
at each end.

5. Sanidaster (oavis, idos, %, a cross, or rather a plank to which offenders were
nailed as to a cross) (Fig. XIL, a).—A slender rod-like axis bearing spines at intervals
along its whole length, those from the sides are directed from it at right angles, these
at the ends diverge from it obliquely. The spines may or may not be spirally arranged.
This spicule appears to arise as a modification of the euaster, while the amphiaster is
more usually a modified spiraster.

Section (b} Euausters.

In the euasters the actines always proceed from a common centre, about which a
concentric deposition of silica may take place, producing a larger or smaller centrum.
The prefix “ eu” is only used in a general sense, there are so many varieties of this form
of aster that the place it would occupy is needed for other more specific prefixes.

1. Chiaster {(from the Greek letter y, to which some forms present a fanciful resem-
blance). A minute aster with very slender cylindrical actines, terminally tylote or
not, or truncate (Fig. XII, y).! ‘

2. Pycnaster.—A minute aster with short conical strongylate actines. This is always
a small aster and might be regarded as a variety of the chiaster (Fig. XIL., A).

3. Oxyaster.—An aster with a small centrum or none, and conical oxecate actines
(Fig. XII., 9).

4. Spheraster.—An aster in which the centrum is large, 4.e., with a diameter equal
to or exceeding one-third of the length of the actines (Fig. XIL., 8).

5. Sterraster (Fig. XIL, , p).—An aster with exceedingly numerous actines which
become soldered together by subscquently deposited silica, which extends almost as far
as their extremities, forming a kind of centrum. In form the sterraster varies consider-
ably ; it may be spherical, ellipsoidal (oblately or prolately) disciform, lozenge-sha.ped,
or lath-shaped with rounded ends. As a rule, to which there are several exceptions, the
actines are expanded at their extremities and produced into from four to six recurved
spines, which serve for the attachment of fusiform cells (myocytes or inocytes) by
which they are united into a continuous layer. Over an oval area on one side 8

11 at first assigned this name to & small aster with no centrum, and few actines, and those terminally tylote the
whole spicule being not altogether unlike a Greek x. Subsequently, however, I found this variety passing inte another
with very numerous actines, and sometimes with an obviously developed centrum, without losing its general chww:’
and, finally, I found it represented by forms in which the terminal tylus, which I had thought characteristic, i8 absent;
thua I have had to extend the application of the term till its original meaning has quite disappeared.
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conical depression occurs, or, when this is absent, a space devoid of spines; this is the
hilum, and either contains, or marks the position of, the nucleus of the scleroblast.
When the hilum is a cavity it results from the fact that the actines which radiate towards
it are shorter than those which occur elsewhere, and shorter as they are traced from the
margin towards the centre of the hilum; the ends of the actines which lie within the
hilum are not expanded and spined, but simply rounded and roughened.

Reductions of the Aster.

In many sponges asters oceur in which the number of actines is both few and variable,
presenting a mixture of forms which repeat many of those of the megascleres. Thus in
the same sponge triaxons with from six to three actines are met with, associated with
tetraxons of from.three to four actines, and monaxons with one or two actines; when
these forms occur confusedly mixed together as variations of the aster in one and the
same sponge, distinct names are not given to them, but when one or other of them is &
constant characteristic of a particular species special names become necessary.

Thus we have a series of tetraxon microscleres and of monaxon microscleres: the
latter we shall term microrabds, the former microcalthrops and microtriods. The miero-
triods do not call for special notice.

The microcalthrops.—This is an aster which in its slmplest form repeats the calthrops
in parvo, It presents, however, several interesting modifications, most of them described
by Schulze, which are peculiar to it; these are chiefly produced by cladosis of the
actines.

1. Monolophous microcalthrops (Fig. XII., k).—A microcalthrops in which a single
centrifugally directed actine is cladose at the extremity.

2. Dilophous microcalthrops (Fig. XII., I).—Two centrifugally divected actines are
similarly cladose.

8. Trilophous microcalthrops (Fig. XII., m).—Three centrifugally directed actines
are similarly cladose.

4. Tetralophous microcalthrops (Fig. XII., n).—All four actines are similarly cladose.

5. Candelabrum (Fig. XII, 0).—A tetralophous microcalthrops in which the single
centrifugal actine differs from the three basal actines, which are similar to each other;
the difference may consist in the form, size, or direction of the cladi.. Schulze extends
the definition so as to include all cladose microcalthrops in which the basal actines are
cladose and curved.

The microrabdus or microrabd (Fig. XIL, v, 9, {, p).—This is an aster in which all
actines but two directed along the same axis are suppressed. In some few instances the
microrabd is derived from a spire (Zetslla australiensis).
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1. Micromea.—A minute oxea which may be smooth (Fig. XII., %) or spined (Fig. XIL,
v), centrotylote (Fig. XIL, {) or not.

- 2. Microstrongyle. —A minute strongyle, smooth, or spined, centrotylote or not
(Fig. XIL, u). This spicule is the “bacillus ” of Carter. The centrotyle in both forms of
microrabd represents the centrum of the aster from which it has been derived. These
spicules are of polyphyletic origin, an aster in one genus of sponge being represented
by a microrabd derived from it in another closely related genus.

PuYLOGENY OF THE SCLERES OF THE DEMOSPONGLE.

The megascleres in their ontogenetic development commence as very minute spicules,
which if their growth were arrested would be indistinguishable from microscleres;
‘the leading forms of the megascleres are repeated by the microscleres; and in the
simplest Tetractinellid sponges the skeleton consists wholly of microscleres, without any
admixture of megascleres. On these and @ priori grounds we may fairly infer that the
megascleres have a microscleral origin. The interest attaching to the microscleres
18 in inverse ratio to their size; they not only represent the primitive material
from which the megascleres have been derived by increascd growth and mechanical
selection, but they present among themselves most perfect transitional series which help
us to understand the history and causation of spicular forms; while last but not least
they reveal In an unexpected manner the filiation between the different families of
sponges constituting the order Demospongiz.

The simplest form of microsclere is probably the globule, which occurs associated with
the sigmaspires of the genus Tetillo, and next to this the sigmaspires themselves.
Within the family Tetillidse the sigmaspire presents but slight modifications, but those
which do oceur are of great interest.

1. The transition from the s1gma.sp1re to the toxaspire can be traced in Chrotella
macellato (vide p. 20).

2. From the sigmaspire to a curved microstrongyle in Tetillo stypitata, Carter (vide
p- 49).

3. In Tetilla geniculata, Mearenzeller (p. 48), the sigmaspire is centrally tylote. This
seems to point to the globule as the original form of the sigmaspire, the central tylus
representing the persistent globule,

4. In Tetila japonica, Lampe (p. 46), and in Cramiells atropurpuren, Carter
(p. 50), the sigmaspire becomes spined, and in the latter of the two sponges it acquires
an unusually large size, though the spines remain small in proportion to the spire. The
largest spines, however, occur at the termination of the spire and thus suggest & tendency
towards the Desmacidine chela.

In Demospongis which are not Tetra.ctme]hda. we meet with sigmas, which may be-
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regarded as sigmaspires reduced to arcs, a view which is supported by the occasional
occurrence of S-shaped forms as apparently accidental variations of the normal C-shaped
sigma. I have myself no doubt as to the derivation of the Desmacidine chela from the
sigma, but as my views on this point are at variance with those of my colleague, Mr.
Dendy, and as this form does not occur in the Tetractinellida, I shall not now discuss the
question, '

The spiraster, which we shall next consider, is the crux of sclerological studies. It
may be conceived as originating in two different ways, which, however, are not mutually
exclusive. It may arisc as a spiral extension of the centrum of a euaster, or by the
development of spines about a sigmaspire; the former view appcars to have been
generally accepted, I fancy rather as a tacit assumption than as a result of investigation.

In the Theneid® there is good reason to believe, at least so it seems to me, that
the spiraster originates from a sigmaspire or polyspire, for in its smallest forms, which are
probably the least removed from the ancestral, it always presents a well-marked spire of
about two turns, with comparatively small spines, which are produced at intervals in a
radiate dircction from the outer side of the spire. The spire is in this case the most
conspicuous part of the spicule, and since we have already found the sigmaspire becoming
spined in the Tetillides, which are amongst the simplest sponges of the Tetractinellida,
we are fairly led to conclude, in the absence of evidence to the contrary, that the sigma-
spire is the parent of the spiraster.

Further, in the Theneidse the euaster would appear to proceed from the spiraster
and not the spiraster from the euaster; thus as the spiraster increases in size the spire
becomes reduced, and the spines increased in length, till the various forms of metaster
result ; the increase in size continuing, the spire sinks into insignificance, and the spines
acquire comparatively colossal proportions ; the plesiaster, which can thus be traced through
2 continuous series of transitions from the spiraster, is scarcely distinguishable from the
euaster. In the lower forms of the genus Thenea the course of development proceeds no
further, but in others the plesiaster is absent and its place taken by a euaster, which only
differs from the plesiaster in the fact that its actines all proceed from a common centre.

While the spiraster can thus be traced through a perfect gradational series into the
aster, the converse is not true, and I know of no instance but one (Placqspongia) in
which sponges characterized by euasters (Stellettide, Geodiidem) present any indications
of a tendency for these to revert to the spirastral form ; the modifications of the aster are
of a completely different kind, being chiefly in the direction of a reduction in the number
of the actines.

While some asters thus originate from spirasters, and these again from sigmaspires,
it is quite possible that there are other asters possessing a different history; thus in
Placine, the simplest of all Tetractinellida, microcalthrops occur which, unless this sponge
i8 to be regarded as a reduced Theneid, not a very likely supposition, must be regarded
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as of independent origin. Nothing in the characters of the spicules of Placina seems at
first sight to suggest for them a simpler origin, yet a general consideration of the subject
leads me to suspect that they also may be traced back to o sigmaspire, but not through
a genuine spiraster. Bowerbank represents as the spicules of an undescribed sponge
several forms of sigma with one or more rudimentary actines proceeding from the
centre; these spicules, which Bowerbank ! terms exter-umbonate, inter-umbonate, and
bi-umbonate bihamates, we may incorporate into our system of nomenclature as
centractinate sigmas. The particular form, which is of interest as bearing on the present
enquiry, is that in which the actine is directed outwardly from the convex side of the
sigma, and to this alone we shall refer in using the term centractinate sigma in the
following remarks. The first point of interest is that such spicules are by no means
confined to the Sponges, but occur also in the Echinodermata, and in the Nudibranch
Molluscs, and that not at all uncommonly. Next in both these groups, the centractinate
sigma passes into a centractinate form in which the actine is of considerable size in
relation to the rest of the sigma ; so large is it that the spicule presents a close
tesemblance to a tried, into which form indeed it passes by the straightening of the two
arms of the sigma, one on each side of the actine; finally, by the appearance of an
additional actine the triod passes into a microcalthrops. There is thus suggested for
our consideration the possibility of a similar origin in the case of the microcalthrops
of Placina. In this sponge microtriods and microxeas are almost as plentiful as micro-
calthrops, and they are always distinguished either by a curved inflexion at the centre
(Pl. XLIIL figs. 14, 14a), or by two of the actines forming together a regular arciform
curve. Thus, what little evidence we can adduce is in favour of at least a double
origin for the aster, and we may suppose that in some cases it has been developed from
the sigmaspire through the spiraster, and in the others from the same spicule through
the sigma and its centractinate modification. '

In both Placina and most species of Thenex the mesoderm is not largely
developed, and it is possible that this is connected with the comparatively few actines
which the asters in these sponges possess; with a larger development of mesoderm ov
perhaps from other causes the aster acquires additional actines; with increase of size,
and sometimes without, the aster becomes reduced and furnishes the microrabd or even
a microstyle, and indeed in some sponges a globule, so that this last-named spicule may
arise in two ways either as a primitive form or as a reduced aster. The mega.ra.bd or
thabdus is in all probability an overgrown microrabd. The style may have been
derived from a microstyle, but transitions from the rhabdus to the style are of such
frequent occurrence that it may with equal end perhaps greater probability have
descended from'the rhabdus, The same is true of the tylostyle, and the shortening of
the rhabdus may proceed so far as to produce the sphere. These modifications of the

1 Bowsrbank, Mon. Brit. 8pong., vol. i. figs, 115-117.
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rhabdus occur as accidental varieties in sponges of which the rhabdus is the characteristic
spicule (Epallax callocyathus, Pacillastra schulzi).

The origin of the trimne is a subject on which opinions differ : on @ prioi grounds
it may with equal probability be derived from the calthrops by a lengthening of one of
the actines or from a rhabdus by terminal cladosis of one of the ends, naturally of the
centrifugal end ; the former hypothesis has in its favour an appearance of simplicity ;
the latter is supported by a great deal of direct evidence, both ontogenetic and
morphological.

In the simplest trizene-bearing sponges, viz., the Tetillidee, which are not much
more complex than the Placinide, the anatrizne at its earliest recogmisable appearance
is an oxytylote, with a very feebly expressed tylus; the tylus increases in size, and a
single cladus appears; and in the young sponge, while still within the body of the
parent, this single cladus acquires a considerable size before the remaining cladi
appear.

The strength of the argument to be drawn from this fact would be greater, were it
not for the possibility that it may be merely an adaptive character, standing in relation
to the advanced stage of development reached by the young sponge before it quits the
body of the parent; and this seems the more likely as the body of parent sponge is
invested with a strong fibrous and spicular cortex, through which the young sponge, which
may be as much as 1'75 mm. in diameter, must make its way to the exterior, in
what manner we know not (vide p. 89). The argument may be supposed to be
further weakened by the fact that in the adult sponge all three cladi appear to develop
simultaneously. While the appearance of one cladus earlier than the rest may not
be a matter of any special significance, the origin of the trizene from an oxytylote
Is a very strong argument in favour of its rhabdal origin. The protrissne also
develops from an oxytylote, but all three actines appear simultaneously, even in the
young sponge ; they are at first excessively minute, the merest spines, but subsequently
attain considerable size (vide p. 13, Pl V. figs. 10, 15).

Whatever doubt may be felt as to the value to be attached to the appearance of only a
single cladus in the young Tetillid, the evidence in the case of Thenea, though of a different
nature, seems to admit of but little dispute; in very young examples of this sponge,
which do not develop within the parent, the anatrizene of the radical filaments commences
as an oxystrongyle, subsequently numerous small spines appear at the strongylate end,
and as these are absent from the adult spicules we may conclude that three of them by
over-development become the adult cladi, the rest being suppressed; in some instances the
strongyle presents in the young sponge only one or two strong spines, which are evidently
developing cladi, and thus we have a variability in the number of the cladi of the early
form of trieene, such as we might expect if it were, as we suppose, derived from a rhabdus
with an at first spined and subsequently cladose termination.
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In the Stellettide the trisenes, as in all trissnose sponges, always both in the adult and
young sponge, give evidence of an early oxytylote stage (vide p. 144, PL XIII. figs,
16, 20).

Thl morphological argument appears scarcely less strong than the ontological ; thus
the form of the rhabdome of the trimne is in many cases, especially within the Tetillide,
suggestive of » rhabdal origin, It is frequently fusiform, and so closely resembles the
associated oxeas, that with the cladome removed it cannot be distinguished from them,
The resemblance is enhanced by the anisoactinate character of the oxeas, the centrifugal
actine of which is usually far shorter and therefore apparently stouter than the centripetal.
The fusiform anisoactinate oxea has every appearance of homology with the anisoactinate
fusiform rhabdome of the trisene ; the morphological centre of the oxea lies between the
two actines, and if the rhabdome of the trisene is homologous with it, its morphological
centre likewise lies somewhere in the middle of its thickest part and not at the cladal
origin.

Another point in favour of the rhabdal origin of the trizne may possibly be found in
the extension of the rhabdome beyond the cladal origin (vide p. 13, PL. V. figs. 8, 9). The
existence of the centrotrieene and the amphitriene also suggest a secondary rather than a
primary origin for the cladome.

Finally, the position of the nucleus of the scleroblast is a strong point in favour of
homologising the rhabdome of the tricene with a rhabdus; thus it is situated in the case of
the Tetillid trizene upon the rhabdome at or about the point where its diameter is greatest,
and it occupies a similar position in the associated oxeas, so that if we assume that the
nucleus corresponds in position with the actinal centre, the homology of the rhabdome
with the rhabdus would be proved. In the trizenes of other Tetractinellida, not Tetillide,
the scleroblastic nucleus never occurs in the region of the cladal origin but always from
about one-third to one-fifth the length of the rhabdome distant from it. The only fact
which 1 have come across at all opposed to the view here advocated is furnished by the
very young dichotrizenes of Thenea and Stelletto, these sometimes present a rhabdome
which is shorter than the cladi, and since in the adult sponge the rhabdome is several times
longer than the cladi, it follows that the scleroblastic nucleus may be shifted away from
the cladal origin with the growth of the rhabdome, and thus that its position in the adult
spicule is a secondarily acquired one. I have never seen the scleroblast of these young
dichotrisenes, and so can say nothing as to the position of its nucleus, but in the Tetillide
it is situated in the young trisenes as far from the cladal origin as in the adult. .

Again certain general considerations may be adduced in favour of the rhabdal or{gm
of the trizene ; thus if we trust to the ontogenetic evidence furnished by the Teisi]].-‘-d'Ja
and the Stellettidse, we shall be led to suppose that the rhabdus first became modified
into an oxytylote and subsequently epines. originated from the tylus, and if instead of
these families we consider the Theneidee, we shall have to assume an oxystrongyle a8 tha_
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first stage of transition instead of an oxytylote, not 2 great difference, and we shall also
admit that the number of spines may at first have been less definite in number than they
are now in the fully established trizne. If this is the teaching of ontogeny we might
expect to find it confirmed by the occasional occurrénce of spicules persisting in the
intermediate stages of development, and these are not necessarily to be sought for in
closely related families, for if the evolution of spicular forms has been due to the action of
general causes, we should expect under similar circumstances to find similar forms evolved.
The existence of the intermediate forms which theory predicates is a matter of notoriety:
thus in the Desmacidinse, which have probably descended from the same branch as the
Tetillidse, two closely related species have been described as possessing spicules which
differ from the strongyloxeas (Rhophidotheca marshall-halli, Kent,' and Rhaphidotheca
affines, Carter?) forming the greater part of the skeleton, by the presence of a large tylus
in-place of the usually oxeate distal termination. Again in the Suberites, which are
probably not very closely related to the Tetractinellida, two quite different species
(Prototeleia sollost® and Radiells schoenus®) have been adduced as furnishing similar
evidence ; in the latter of the two species the tylotoxea, which forms the chief radiating
spicular fibres of the sponge, occasionally becomes enlarged at its distal end into a large
tylus, of more or less irregular shape, but sometimes almost spherical and always rough-
ened by an irregular and minute spination ; in the first-named species a minute cortical
spicule is present, sometimes of a tylote form, sometimes with the distal tylus produced
into an unascertained number of recurved spines. The resemblance of this spicule to an
anatrizne is obvious, though the number of the cladi, for such the recurved spines may
be fairly termed, does not appear to have attained that constancy which usually
distinguishes the trisene; Dendy and Ridley state that though they could not quite
convince themselves yet they believe the number to vary from three to four. In Acarnus
imnominatus, as Dendy and Ridley point out, a tyloclad exists with a cladome of four
cladi, and in Acarnus ternatus a similar spicule with three. These instances, however,
only suggest the independent origin of cladose spicules in different groups of sponges, and
do not furnish us with persistent intermediate stages, as do the distally tylote rhabdi of
Esperia marshall-hally and Radiello schoenus; to guard against misconception I may as
well add that I do not for 2 moment suppose that the spicules last alluded to stand in
any close genetic relation to the true trizne, as it exists in the Tetractinellida, they also
are independently evolved forms, but persist in a stage through which we may assume
the trimne to have passed. In the succeeding chapter on the origin of spicular forms I
shall attempt to show that a rhabdal origin of the trimne is not inconsistent with a
general theory of spicules.

! Ann. and Mag, Nat. Hist., ser. 5, vol. i, pp. 4, 6, pl xv.

? Journ. Roy. Mier. Soc., vol. ii. p. 497, pl. xvii, figs. 1-34.

* Dendy and Ridley, Ann. and Mag. Nat, Hist., ger, 5, vol. xviii. p. 163, pl. v.
4 Sollas, op. eit., ser. 5, vol, ix. p, 103,
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The calthrops may have been derived from a trisene by shortening of the rhabdome,

or from a microcalthrops by increased growth. Possibly it has been in some cases
evolved in one way, in others in the other; thus in Tetilla merguiensis it probably
arises from the protrizene by a reduction of the rhabdome; in Pachastrella it has the
appearance of an overgrown microcalthrops, but considering the close alliance of
Pachastrella with Pecillastra (Normania), in which both trieenes and calthrops occur,
the latter possibly derived from the former, this appearance may be misleading, and 1
prefer to leave the question open.

In concluding this discussion I would point out the purely hypothetical nature of
the view which regards the triene as derived from the rhabdus, and there 18 a good
deal to be said for an opposite hypothesis which would derive the trieene from the
microcalthrops ; thus Pecillastra may be in a direct line of descent with Placinastrella
(Placinastrells copiose, Schulze), and in this sponge trimmes and calthrops, both
apparently derived from microcalthrops, occur ; and further, it is possible though mnot
probable that the dichotrieene of Themea may have been derived from the trilophous
microcalthrops of Placina trilopha, Schulze. In that case opposing evidence might be
reconciled by attributing a different origin to the Tetillide and the Theneidze. The
spiraster in the latter family, however, would seem to preclude such a separation, if as
seems probable this spicule has originated from a sigmaspire. If on the other hand we
could derive the sigmaspire from the spiraster, the probability of the descent of the
trisene from the calthrops would be enhanced, indeed the simplicity which at onee follows
the adoption of this view 18 so great that nothing but the stubbornmess of the onto-
logical data prevents me from adopting it.

The Lithistid desma, since in some families it commences as a microrabd and in
others as a microcalthrops, might be supposed to be of dual origin, and to this view I
felt forced when first studying this group; subsequent investigation has convinced me,
however, of the truth of Oscar Schmidt’s observations, which prove that a gradual
transition from the tetracrepid to the monocrepid desma occurs in species of Macan-
drewia.

The study of the transformations of the aster will help us to understand this,
for as already noticed we not unfrequently find it passing into a microrabd, and
we are led to suppose that the microcalthrops which serves as the crepis of the
tetracrepid desma has undergone in the monocrepid desma a similar reduction ; such
embryonal variation as this would seem to imply is not unknown in other groups of
animals,

The transition is supposed to be from the tetracrepid to the monocrepid desma and
not in the reverse direction, because several considerations, which will be discussed later,
lead us to suppose that the Lithistids characterised by tetracrepid desmas were the first
evolved, from Choristida allied most closely to the Pachastrellidee.
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Afiliation of the principal forms of Spicules in the Desmospongis.

Calthrops Tetracrepid desmaa Monocrepid desmas
TriaIanea Candelabras Asters
| ‘ I |
Microrabda Sterrasters Microcalthrops
| | |
Rhabdi—Styles Asters Chele Centractinate sigmas
| I I |
Microrabds Spirasters Sigmas
L ‘I I
Spirea
I
Globules
Affiliation of the Spires.
Toxae Toxaspires Sigmas
I |
1
Sigmaspires
Affiliation of the Asters.
Ampbhiaster Sterraster Microrabd Sanidaster Mierorabd
I I | |
Oxylaster Y] Chiaster———— Anthaster
I
Metala.ater ﬁ'l) Amp]lliaster
g
Spiraster

Affiliation of the Trismnes.

Dichotrimnes (Trichotrines)

Phyllotrieenes———Discotritenes

Plagiotrignes Orthotrissnes
Protrifnea Anatiiwneu (Amphitrieenes §)

I
Oxytylotes
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Should it eventually appear that the triene has not descended from a rhabdus, then
the phylogeny of the scleres will be more consistently represented by the following
scheme:—

Globule
|
Sigmaspire
Spiraster
Maetaster
Style Dichotrieene Anatriene Amphitrimne Plesi|aater
I I I
Rhabdus Tri]oIahons Protriene Candelabra Euaster
| microcalthrops |
Microrabd Calthrops
I |

I
Microcalthrops

In cases where forms mentioned in the preceding scheme do not appear in this, it
will be understood that no change in the relations previously expressed is involved.

In attempting an explanation of the origin of the different forms of spicules in the
following section, I have taken as a basis for argument the first of the two schemes.

HyroTHETICAL EXPLANATION OF THE FORMS OF SPICULES.

The regular geometrical forms which characterise so strikingly the spicules of sponges
and other organisms have been often commented upon, but the attempts to explain them
are few.! Haeckel has attempted to connect the forms of calcareous spicules with the
crystalline forms of calcite, but without success; since in the first place they cannot with
anything approaching universality be reduced to a rhombohedral type, and in the nest
precisely the same forms are presented by other spicules not composed of crystalline
material, but of a colloid, either mineral, such as opal, or organic, such as spongin. This
not only proves that the forms of spicules are not determined by the same causes as give
rise to erystals, but warns us against attempting to account for them by their molecular
structure at all.

Again, not only are similar spicular forms presented by chemically different material,
but they occur in widely diverse groups of organisms. Thus in the Foraminifera, though
the test usually has the form of a more or less continuous superficial shell, yet in at least
one instance (Rotalia spiculitesta, Carter)? it consists of separate calcareous spicules,
which have the form of short, stout, fusiform, strongylate or tornote rhabdi. The

} This and the greater part of the following explanation were written in 1886, Schulze haa since propounded an

important theory of spicules.
% Ann, and Mag. Nat. Hist., ser. 4, vol. xx. pl. xvi, 1877,
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Radiolaria also present spicular forms like those of Sponges, and there is also much in the
character of the reticulation of their test which is of interest in our present enquiry.
In the Echinodermata the forms of sponge spicules are frequently repeated, and not
merely of calcareous spicules but of siliceous ones as well ; thus sigmas and sigmaspires
are far from uncommon, and the former are sometimes centrotylote, and sometimes
centractinate, the centractinate variety passing into a triod with curved or straight actines ;
various forms of rhabdi, both smooth and spined, triods and dichotriods, calthrops, pent-
actine triaxons, and various irregular forms almost precisely similar to Lithistid desmas
are of common occurrence. In the Nudibranchiate Mollusca sigmas occur, which are some-
times centractinate and then pass into triods, which again give rise to ozeas; asters,
strongyles, and tylotes are also met with. Rhabdi and spherasters, amongst other spicules,
occur in the Tunicata; and some of the spicules of the Alcyonaria also are remarkably
similar to some forms of sponge spicules.

Since it is clear that spicules of similar form occur in very different groups of
organisms, and in both crystalline and colloidal material, it follows that an explanation of
these forms must be independent of special peculiarities of the organism and of the
crystalline or non-crystalline structure of the material; in the skeletal struetures of the
higher animals it would appear that pressure and tension are chiefly concerned in deter-
mining the particular form which each sclere or bore assumes, and were it possible to
connect the special forms of spicules with the action of these forces, an explanation would
be reached which would fulfil the conditions with which we started, ¢.e., one independent
of the nature of the material, and capable of being applied to all the organisms in which
spicular forms are developed. Such an explanation is, I am firmly convinced, not only
possible, but capable of being worked out in mathematical detail by any one who possesses
the requisite mathematical power, but as I cannot pretend to this I can only hope in very
meagre outline to suggest the nature of the explanation which I believe to be the true
one. The principle of this is that all spicular structures tend to grow along lines of least
resistance ; if we can determine the law or laws which govern the distribution of these,
we shall have furnished ourselves with the key which will unlock all the difficulties of the
problem ; at present we cannot hope to do more than offer approximations, other investi-
gators no doubt will succeed in correcting and perfecting them.

The simplest form of spicule is a minute granule, generally more or less spherical ; it
is an indifferent form, which we need not stay to discuss; from it probably arises the
sigmaspire, this forms a spiral line around the exterior of a scleroblast, having the form
of a spheroid, sometimes prolate, but usnally more or less oblate, especially when it lies
near an epithelial surface of the sponge.

Finding a difficulty in explaining the origin of the sigmaspire on the lines laid down

1 0 Btewart, Trans. Linn. Soc. Lond., vol. xxv. pls. xlix.,, . Hjelmar Théel, Zool. Chall, Exp,, Holothuricidea,
part xiii,, 1882, R. Semon, Miith. a, d. Zool, Station Neapel, Bd. vii, pls. ix., x.
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on page lxxx for the trizenes, I consulted my colleague Professor Fitzgerald, to whose
kindness I am indebted for the following paragraph :—

““ If a spicule grow anywhere on the inside of any closed surface, and if it grow chiefly
in length, it will, as it becomes longer, press out against the surrounding surface and be
forced into a line which will be a geodetic or shortest distance line on the surface, .e.,
the same line in which a stretched string outside the surface would lie. Now in a
sphere such & line would be a part of a plane circle, but in any ellipsoid it would not,
unless in very exceptional cases, be a plane curve at all, and in a prolate spheroid it
would approximate to a spiral line. Hence when a substance deposits in long spicules
inside a surface, or when it deposits in a split, which its deposition elongates within
the thickness of a thin film—in either of these two cases it will form a geodetic. A
geodetic has the following property, that the plane of any two consecutive eclements
is perpendicular to the surface on which the goedetic lies, and hence any tendency to
deposit in the angle between neighbouring elements would give rise to a ridge perpen-
dicular to the surface. If a growth be forcing its way within the thickness of a thin layer
and in so doing splits the layer, it would naturally follow a geodetic. This 18 seen in the
case of a split of a uniform glass ball and of a glass tube, such as a thin test-tube. In
the former case the split generally follows a great circle, and in the latter it takes a spiral
line, and these are geodetics on these two surfaces. It is plain that the splitting will
naturally be perpendicular to the surface, for this is the thinnest direction in the surface,
and if we consider an element splitting into a consecutive element, it is obvious from
symmetry that the addition to the split will be in the plane of the first element, and of
the perpendicular to the surface, 7.e., will be in continuation of the plane of the first
element which is perpendicular to the surface, and so the split will follow a geodetic, and
whatever is depositing in the split and forcing it to continue will deposit in a geodetic.”

The growth of the sigmaspire along a geodetic which Professor Fitzgerald suggests
18 in exact accordance with the facts of observation, and if it be difficult to admit the
existence of an actual split in the walls of the scleroblast, it will be probably found that
a tendency to split will serve our purpose quite as well.

If the difference in the diameters of the ellipsoid be not very great the ordinary
sigmaspire will result, if the growth of the polar diameter is much in excess of the
equatorial a toxaspire, and eventually a spirula, will be produced, or the toxaspire may
pass into a curved oxea.

The cymba or chela presents a case in which the deposition of opal has occurred along
a meridian of a prolate scleroblast, and its ptera would appear to arise by a auperﬁcitﬂ
deposition of silica consequent on an arrest in the general growth of the scleroblast. The
position of.the ptera is symmetrical, pointing to a symmetrical distribution of tensions in
the surface of the scleroblast, and the falx is situated in the plane of the keel and
median pteron, ag it should be if these have formed along a geodetic.
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The growth of a scleroblast, either as a prolate or oblate ellipsoid, is determined by
tensions existing in the organism, thus the oblate spheroids in the Tetillidee are situated
with the equator near a free surface and with their equatorial plane parallel to it; here the
same surface tension which has given a pinacoid form to the epithelial cells has deter-
mined the oblateness of the spheroid; on the other hand, the toxaspires, which suggest
a prolate form for the ellipsoid, occur only in the cortex in Chrotella, the spires of the
choanosome in this sponge retaining the more usual sigmoid form. The cortex in this
case exhibits tbe usual signs (tangentially directed fusiform cells) of tangential growth,
which has in all probability led to an elongation of the scleroblast in its own direction.

The spiraster, which must next engage our attention, offers much that is suggestive
and much that is diflicult of explanation. The spines proceed only from the outer side
of the spire, and the inner side which partly surrounds the nucleus is smooth or devoid of
spines ; this is in correspondence with the general behaviour of the nucleus, and suggests
that the region of deposition in the scleroblast is as we have supposed situated near the
surface ; the production of spines, which may be regarded as due to radial tensions, at
first suggests a difficulty, which can only be met by hypothesis; we have to suppose that
the scleroblast, at first growing in such a manner as to produce an oblate spheroid, as we
should expect from its position near the epithelial surface, subsequently altered its rate
of growth in different dircctions so as to enlarge in every direction at an approximately
uniform rate; the sigmaspire, thus becoming immersed in the scleroblast, would grow
outwards in a radial direction, and if the tensions were uniform a radial lamella might
be expected to result; that the tensions should be uniform, however, is exceedingly
unlikely, considering the general want of uniformity in nature, and thus instead of a
continuous lamella a discontinuous one, or in other words a series of spines, results. We
have here supposed the scleroblast to continue to grow with a more or less spheroidal
surface as it certainly does in the sterraster, but it is possible that under the influence of
tensions in the organism it may itsclf assume a radiate form ; at any rate the spines once
developed very soon betray the influence of such tensions, which lead to the trans-
formation of this spicule first into the metaster, then into the plesiaster, and finally into
the aster. Now it is a most important point, and one which we have already indicated,
that in the Theneidse, in which this transformation can be traced through each successive
stage, the passage from the spiral to the astral form is decompanied by an increase in size.
This association I believe to be in the nature of cause and effect; for as the increase in
size takes place the spicule is increasingly brought under the action of the tensions
existing in the organism as distinet from those of the cell itself, now these tensions in
o mass of collenchyma must always be symmetrically distributed about any given point,
and thus when the actines are definite in number we shall find them symmetrically
disposed also ; if two actines occur they should be directed along the same axis, and thus
the preponderance of monaxons among the diactinate forms of aster results; if three are
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present they should diverge from each other at three equal angles, or two at least ghould
be equal, hence the preponderance of regular and sagittal microtriods amongst the triac-
tinose asters; if four actines are present then they should make angles of 90° with each
other or be directed as normals to the faces of a tetrahedron, and such we find to be the
case ; if six are present they might be variously arranged, but we should expect to find
them frequently directed along three rectangular axes, as we so generally do. In certain
cases, as amongst more or less closely adjacent spherical flagellated chambers, the tensions
due to the presence of these spherical surfaces will be so directed as to distinctly favour
the calthrops form, and thus in Placina, which possesses but little mesoderm, and in which
consequently the chambers are crowded together, the calthrops is the prevailing form of
microsclere. The Hexactinellids do not fall within the province of this Report and
therefore will not be considered. While the asters of the Theneidee clearly indicate the
supersession of the influence of intracellular tensions by those of tissues or of the organism,
there are asters in other families of which this cannot be said ; thus the minute chiasters
of the Stellettidee, and other minute forms of both the Euastrosa and the Sterrastrosa, are
only slightly aflected by extracellular tensions, but as these pass into larger varieties
the same influences are brought to bear as in the Theneidm, and large asters with
definitely directed actines as in that family result. The aster which attains the largest
size of all microscleres is the sterraster; this commences in many of the Geodiide as a
perfectly spherical sclere, with an infinite number of equal and similar actines of hair-
like fineness, obviously developed under the action of radial tensions in a spheroidal
seleroblast, whick persists and can be observed up to the almost completed growth of
the sclere ; the circum-nuclear protoplasm is in this case inactive so far as the secretion
of silica is concerned, and thus the position of the nucleus is always indicated by a
bilum. The uniform growth of the sterraster along an infinite number of radii is to
some extent perhaps connected with the abundant mesoderm which characterises the
sponges in which it is produced, and to the fact that it completes its growth within
the choanosome ; but even in this spicule the influence of extracellular tensions is made
manifest, for it is only the smaller forms which are almost perfectly spherical, in the
larger the sclere is invariably ellipsoidal. Again in one group of the Sterrastrosa, the
Erylina, the influence of the extrinsic temsions produces still further changes in the
general form of the sclere, the actines in the equatorial plane being immensely over-
developed compared with those in other directions, and thus a lenticular sterraster is
produced ; a still further change in form arises by the disproportionate growth of the
actines along one of the equatorial axes, by which the lens becomes converted into &
sorewhat fusiform lozenge, which thus resembles a rhabdus in general form, while it
retains the sterrastral structure. That this transformation is connected with lines of
stress in the organism is suggested by the fact that the euasters are correspondingly
modified, most of them suffering & reduction in the number of the actines, by which
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they are converted into centrotylote microxeas. ~While a rhabdal form is thus produced
in both sterraster and euaster, it is of interest to note in passing that the modification
is accomplished in two different ways,—in the euaster by the reduction in the number
of the actines, in the sterraster by a shortening in the length of those which in the
euaster would be suppressed.

The chief forms of microscleres have now been discussed, and the megascleres may
rext engage our attention ; these are clearly derivable from the microscleres by increased
growth, and that such has been their origin there can in my mind be no doubt.

We have already seen that as the microscleres increase in size they become increasingly
subject to the influence of strains in the organism, while the intracellular tensions become
less and less effectual, on passing to the still larger megascleves we should naturally expect
to find this tendency still more marked, as indeed we do ; the tensions of the organism are
in this case paramount, and the intracellular tensions may for the future be disregarded.

The tensions existing in the sponge as a whole offer such a complicated problem for
study that we can only attempt to treat it in a most general way; it will, however, be
clear that the growth of the sponge leading to an increase in surface and thickness may
be regarded as taking place along radial lines and a superficial plane, the radial Lines
will furnish one direction of least resistance, the superficial plane others, the precise
distribution of which will be considered when we come to treat of the trisnes; for the
present we may simply regard them as transverse to the radial lines of growth. The
mode of growth of the choanosomal folds will be influenced by the relations between the
increase of surface compared with the increase in thickness of the sponge, and thus some
of the folds will increase radially and others transversely, concrescence between the
longitudinal folds will give rise to radial tracts of mesoderm, between the transverse
folds to transverse tracts, and along these tracts lines of least resistance will exist,
probably lines of tension ; their existence is indicated by the fusiform elongation of the
collencytes when the tissue of the tracts, as is usually the case, consists of collenchyma.
The direction of tension along any tract will probably undergo more or less change as it
is traced from point to point, but the spicules are as a rule so short compared with the
diameter of the sponge that in most cases, but not all, this may he disregarded, and the
tension may be assumed for all practical purposes to act along & straight line. If now
we take the case of the Tetillide in which the megascleres are supposed to have been
derived from sigmaspires, and consider one of these spicules to undergo a vast increase
of growth within the radial tracts of collenchyma, it will evidently be éxposed to the
action of a couple acting at itz ends, and we should expect it to be elongated into a
rhabdal form lying with its axis in the line of tension, ¢.e., radially, and this is the
position which, as a matter of faect, the spicules of these tracts invariably assume. The
transverse tension has next to be satisfied, and in the lower forms of the Tetillidee we
find oxeas scattered transversely to the radial spicular fibres, which the radially directed
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spicules by their accumulation produce. In the higher forms of the family the radial
spicules alone are developed ; for this I am not prepared with an explanation. In many
of the Stellettidse and the Geodiidee the same absence of transversely disposed spicules is
also a constant characteristic.

If instead of a sigmaspire we consider an aster situated in the interior of the sponge,
and enlarging by growth into a megasclere, the results will be but slightly different, in
some cases the radial tensions will lead to the overdevelopment of the two actines which
lic in the line of growth and the remainder will be suppressed, so that an ozea will
result ; and in other cases some of the actines will be devcloped under the action of the
transverse tensions, or rather of tensions which are the resultants of the transverse and
radial tensions, the result of this might be the development of a triaxon spicule with six
actines, or of a calthrops; in some sponges the triaxon and in others the calthrops is
produced ; in the Tetractinellida it is characteristically a calthrops, as on ¢ priort grounds
might have been expected. Thus in this case there are not two sets of oxeas, developed
one along lines of transverse, and the other along lines of radial strain, as in the Tetillidze,
but the different actines of the same spicule are some directed radially and some trans-
versely, as in the Pachastrellidee.

The effect of the tangential strains at the surface of the sponge may be best
considered by first studying the effects of a uniformly distributed strain on a thin
pellicle which yields by fissuring. The fissurces so produced are rectilinear and intersect
cither at right angles, producing a rectangular system of cracks, or at angles of 60° or 120°,
producing a system of hexagons or equilateral triangles; the hexagons, since they present
the smallest perimeter in relation to the area, are the most likely to result. Triradiate
fissures thus produced have given rise to the hexagonal form of basaltic columns, The
rectangular cracks are common in the glaze of *crackled” pottery. Though in the skin
of the sponge actual fissures are not produced yet the lines along which they tend to be
produced are lines of least resistance, and if spicules or the actines of spicules tend as we
maintain to develop along such lines, we should expect to find them symmetrically
arranged so as to form rectangular, hexagonal, or triangular areas, and on the principle of
least action as already suggested, we should expect rather to find a hexagonal system
than either of the others. And this or the triangular system is actually that which i
most commonly met with in the dermal skeleton, not only in the Tetractinellida, but in
the simpler Calcisponges, in the horny Sponges, the Monaxonida, and outside the Sponges
altogether in the Radiolarian test (Haliomma, &c.), and in the spicules and skeletal
network of the Echinodermata; the rectangular system occurs both in the Radiolaria
and the Echinodermata, and in the Hexactinellid Sponges.

The application of these conclusions to the interpretation of the forms of sponge
spicules is obvious; take the case of a rhabdus spicule growing under the influence of
radial tensions within the interior of the sponge till it meets the skin; here it meets a1
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opposing surface, and in some cases becomes terminated by a tylus, as in the oxytylotes
of Esperia marsholli, and as was probably the case with the ancestral form of trisene,
since these spicules although they commence to develop a tylus while situated in the
interior of the sponge do so possibly by precocity. If not, we may suppose that
tangential strain in the interior of the sponge leads to a general terminal growth. As
the tylus which we suppose to have formed immediately below the skin increases in size,
it grows along three lines of least resistance inclined to each other at angles of 120°, and
thus the trisene results.

Again, take the case of a simple calcareous sponge: let a scleroblast be situated near
the surface of the sponge, as it must be in the Ascones; the surface tension will here also
lead to the growth of three actines inclined at angles of 120° to each other, and thus the
triradiate spicule so common in the calcareous sponges may have arisen.

Returning to the trisene, the growth of the cladi may continue in a straight line, or
bifurcation may take place, and if it does the deuterocladi should, according to theory,
make angles of 120° with each other and with the protocladus, or if not, the angles
between the protocladus and each of its deuterocladi should be equal. Observation here
supports theory, these conditions, one or other of them, being always fulfilled in the case
of the dichotriznes.

Several matters of detail remain for discussion; in the first place the form of the
protrizenes in the Tetillidze, and of the early forms of orthotrisenes in the Stellettidse and
other Tetractinellida, cannot be lightly passed over. The last-named spicules at the time
they appear in the choanosome being practically protriznes, are susceptible of the same
explanation as seems inevitable in the case of these spicules in the Tetillides, v.c., we
must suppose that they were evolved under the actions of tensions which are the
resultants of the radial and tangential tensions; given that the cladi lie in the direction
of the resultant, and it is possible to determine the ratio between the radial and
tangential forces which have determingd their direction, for in a triangle of forces the
length of the sagitta will represent the magnitude of the radial tension, and half the
length of the chord that of the tangential tension; in a very young specimen of Crani-
ella schmidti, still enclosed within the body of the parent, I find by measurement that
the radial is to the tangential tension as three to two. In the Tetillidee the protrisene
retains its protrisene form throughout life, but in the Stellettidse and Geodiidee it subse-
quently passes into a plagio-, ortho-, or dicho-trissne. This change, in the case of young
spicules developing in a fully grown sponge, takes place as they approach the outer
epithelial surface, towards which they travel as they grow, and the tangential direction of
the cladi is not fully assumed till they lie quite close beneath the skin or the floor of
an intercortical cavity, where we may fairly assume that the tangential tensions are
at a maximum. This change in the direction of the cladi is frequently very marked,
especially in the case of the dichotrisenes, in which. the protocladi mdy be directed like
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the cladi of a protrimne, while the deuterocladi are almost invariably tangential in
position. L.

The anatrienes present a gifficulty which is not readily overcome: this is the
recurvature of the cladi. In the very young spicule they are extended fr?m the ty%us
at right angles to the rhabdome, that is in an exactly tangential direction, but with
growth they begin to curve backwards till they may become almost parallel to the
rhabdome. Hitherto we have not been careful to distinguish between a line of least
resistance due to direction of growth and one due to tension, for either would in most
cases serve our purpose equally well, but they are evidently of different character, for
a line of growth is to be represented by a vector, while a tension if represented
vectorially must be drawn as two equal and opposite vectors; it is possible that this
distinction may be of service to us here, for if the anatriene be compared with the
other forms of this trizene, it will be found that it is generally, I think always,
distinguished by a longer and thinner rhabdome; this points to 2 relatively quicker
growth in a radial direction, and owing to this the cladome of the spicule will encounter
resistance as it is pushed forwards, if so the cladi, which from their inception point
outwards at right angles to the rhabdome, will grow in backwards, as this is the direction
of least resistance. Of course, there are difficulties in the way of this explanation, but
a complete theory of spicules is not evolved all at once. One difficulty is involved in
the often excessive length of the rhabdome, a character we have employed in our
explanation, for it might fairly be argued frum the line of reasoning here followed that
this excessive length is itself a result of tension, and just what we should expect from
the function of this spicule, which is partly to resist the pull of currents on the sponge
when it lives anchored by these spicules in the coze of the sea floor.

If therefore the rhabdome is produced by a wis & fronté acting at the cladal end, how
can a w8 4 tergo be called in to account for the backward direction of the cladi?

As an interesting example of the influence of tension on spicules, we may refer to
the appearance of accessory cladi, which now and then make their appearance in trisene
spicules ; thus beneath the cortex of some sponges are found large, somewhat spherical,
cavities, which have already been alluded to as subcortical crypts, and it sometimes
happens that spicules passing by the sides of the crypts develop a lateral spur, such
gs is shown in Pl. XLIIL fig. 19 at @. This is clearly due to the tension exerted by
the membrane of the roof of the crypt on the adjacent tissue, a tension which was not
gufficient to divert the rhabdome from its course, but was sufficient to elicit an
accessory cladus, and this has just that direction it should have according to theory.

A curious point of detail represented in the figure just referred to may be poticed in
passing ; it is the total disconnection of the axial fibre of the accessory cladus and that of

the rest of the spicule. I have observed one or two other instances of this, but they are
not comimon,



REPORT ON THE TETRACTINELLIDA. Ixxxiii

ARRANGEMENT AND DISTRIBUT?ON OF THE SPICULES.
I. MICROSCLERES.

In Placina monolopha, simplest of the Tetractinellida, microscleres of two orders
of size present; the smaller are monolophous microcalthrops, and these are distributed
immediately beneath the epithelial surface of the sponge, chiefly occurring beneath the
epithelium of the outer skin; the larger are microcalthrops, microtriods, and microxeas,
these are densely and wuniformly distributed throughout the mesoderm, lying in
contact with the flagellated chambers, to which their actines are tangential. A similar
distribution occurs in Epallax callocyathus (g. v., Appendix, p. 423, P1. X. fig. 11).

In Placina diopha the lophose actines are obliquely directed outwards towards the
external surface of the sponge ; in Placina trilopha the three lophose actines are directed
towards the outer surface, so that this spicule is orientated like & trichotrizene, which it
closely resembles ; in Thrombus challenger: the trichotrisenes are similarly directed when
they lie near the exterior of the sponge, but in the choanosome they are dispersed without
any approach to regularity.

In most of the Theneidse microscleres of three orders of size are present, the smallest,
spirasters or amphiasters, usually occur immediately beneath the epithelial surfaces, thus
occupying a similar position to the smallest microscleres in Placina (occasionally they
present forms suggestive of derivation from a lophose calthrops), those of intermediate
size, the metasters, have much the same position; the largest (plesiasters, euasters, or
microxeas) are however no longer related to the flagellated chambers, but rather to the
walls of the canals, to which their actines most frequently arc tangential (PL VII. fig. 2).
In the remaining groups a relation between the orientation of the microsclere and the
flagellated chambers is seldom to be traced.

With the differentiation of the sponge into ectosome and choanosome a differentiation
of the microscleres is usually associated; thusin the Tetillid, Chrotella macellata, ectosomal
are to be distinguished from choanosomal microscleres; in the Stellettidsee and Geodiides,
however, the chief distinction is into somal and choanosomal ; the microscleres which lie
immediately beneath the epithelium of the cortex also occur throughout the choanosome,
hence they are somel ; though they have so much the appearance of distinguishing the
ectosome that by a slip (lapsus calamz) they may sometimes be referred to as ectosomal.
On the other hand, in the large majority of the Euastrosa a special variety of microsclere
is confined to the choanosome, and this will be termed choanosomal. Sometimes in addition
a special form of microsclere occurs both in the cortex and choanosome, but is restricted
to the region surrounding the subcortical crypts; these will be termed subcortical.

In the Sterrastrosa the characteristic sterraster is present in addition to somal, choano-
somal, and subcortical asters ; it occurs in all stages of development, scattered irregularly
in the choanosome, but when adult it passes into the cortex, where it unites with its
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fellows by fibrillar fusiform cells to form a special layer—the sterrastral layer of the covtex.
Considering the large size of the sterraster and the important part it plays in contributing
to the skeleton of the sponge the sterraster might claim to be classed among the megascleres,

II. MEGASCLERES.

Two types of skeleton may be distinguished in the Tetractinellida, the radiate and
the irregular. The irregular is met with in Placinastrella copiosa, F. E. 8., the genus
Pecillastre and its allies, in the Pachastrellidee, and the Lithistida; but in all cases,
trisnes, when present, lie near the surface of the sponge orientated as in the radiate type,
i.e., with the cladome tangential to the surface and the rhabdome directed radially inwards ;
this is the nearest approach to regularity found in this group. In the choanosome of the
Pachastrellidse and Placinastrella the calthrops are scattered without order, though some-
times the actines tend to lie tangentially to the walls of the canals; in some species of
Pachastrellide long slender rhabdi are present, and these often run in fibre-like tracts, which
near the surface of the sponge are directed at right angles to it ; one actine of a calthrops
also may frequently be observed directed in parallelism with the rhabdi of such fibres.
In Pecillastra, groups of oxeas arranged in parallelism and calthrops with one actine
parallel to the oxeas form the greater part of the skeleton ; the spicule *“drift” takes two
chief directions, one more or less parallel to the chief divection of growth, lying in a plane
parallel to the face of the plate-like sponge and running more or less parallel to its lateral
margins, and the other transverse to this, directed at right angles to the face of the wall.

In the Lithistida the general arrangement of the spicules recalls that of the
Pachastrellidee, but the calthrops of the Pachastrellide is replaced by its representatwe
the desma, and by the union of desmas a more or less rigid network results.

The radiate type is that which prevails in the Choristida: it occurs throughout the
Tetillidse and the genus Thenea, and in most of the Euastrosa and Sterrastrosa. In young
sponges of this type the spicules lie in radial sheaves between the incurrent invagina-
tions of the choanosome; the rhabdomes of the trisnes extend from centre to circumference,
as do the associated rhabdi, and the cladomes of the trisenes extend immediately beneath
the external epithelium.

As growth proceeds the spicules increase in length, but not rapidly emough to
keep pace with the tracts of tissue in which they lie; fresh spicules therefore make
their appearance at the centrifugal ends of those first formed, and thus the spicule sheaf
becomes elongated into a spicular fibre ; when the fibre remains short compared with the
length of the spicules it will still be occasionally referred to a spicule sheaf In the
Tetllhdse the radial sheaves or fibres are in some species crossed more or less transversely
by loosely scattered oxeas.

By the projection of the radial spicules beyond the surface of the sponge a gﬁn‘m’l
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hispidation may result, the hispidating spicules may or ray not differ from those which
are confined to the interior of the sponge, the latter will be spoken of as *“somal”
spicules when they are common to the whole sponge body, the former may be
distingunished as hispidating spicules, a term commonly employed by Carter.

Over special areas the hispidation may become more pronounced, and to these areas
it may be restricted ; thus arise rooting spicules and fibres, basal fringes, fringes of the
oscular margin, of the vestibules, and so forth.

Radical Spicules.—The sponge may be seated immediately on the surface of the sea-
floor, and the rooting (radical) spicules descend directly into the underlying ooze, either
separately or as continuations of the somal spicular fibres; they terminate either freely
and separately (Fig. XIII, a), or in a densely tangled and matted accumulation, which
serves as a basis of support and in size rivals the sponge itself (Fig. XTIL., b).

On the other hand the sponge may be supported some distance above the ooze by
the radical fibres which form slender pillars supporting the sponge above, and below

F1o. XTI1.—Modes of attachment of S8ponges to the ses-bottom. @, Tetille euplocamus, rooted by n mesh of spicules in the
ooze ; b, Cinachyra barbata, sested on a basal moss of tongled apicules; 6, Therea wywillii, supported by stems of

radical spicules terminating in a basal mass like that of b; d, Teiilla casula, snpported by a parachute-like arrangement
of rodical spicules,

terminating as in the last-mentioned instance by splaying out and matting together into
an almost solid tangle (Fig. XIIL., o) (Thenea wywilly, p. 74).

In one instance (Zetille casula, Carter) the margin of the flat base of a hemispherical
sponge is produced into a dense rigid fringe of radical spicules which extend outwards
and downwards, giving a parachute-like form and support to the sponge (Fig. XIIL, d).

Cloacal Spicules.—The oscular margin is frequently produced into a thin tube, the
walls of which are traversed longitudinally by spicules arranged palisade fashion in a
spicule fringe or tube (Zetilla, Cinachyra, Thenea). In two species among the
Stellettidee the oscular margin is produced into a remarkable cloacal tube provided
with a special skeleton, an account of which will be found under the description of
Tribrachium schmidtii (p. 154), and Disyringa dissimilis (p. 161). - In some of the
Stellettidse (Pilochrota), minute oxess oecur fringing the-oscular margin in the same
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plane as that of the aperture, in these instances the oscular membrane is also extended in
the plane of the oscule. In Myrastra, another of the Stellettidss, the openings of the
excurrent canals within the cloaca are sometimes hispidated by small oxeas (p. 117).

Spicules of the Incurrent Openings.—The margins of the pores, whether occurring on
the outer surface of the sponge or in special vestibular recesses (Cinachyra) are in the
Tetillidee frequently hispidated by trichodal spicules, usually protriznes; the excurrent
pores in the cloacas of Cinachyra are similarly hispidated.

In the genus Thenea the margins of the equatorial poriferous recesses are fringed with
long spicules, which project outwards and downwards where they fringe the upper margin,
and upwards and outwards from the lower margin; when the recesses are circumseribed,
forming several oval areas, the spicular fringe becomes a tube; occasionally the upper
fringe is united to the lower by a strong thread of fibrous tissue.

Modifications of the Radiate Type.—In some sponges, chiefly the Tetillide, the radial
fibres are spirally twisted about one diameter of the sponge, usually the vertical ; there is
no constancy in the direction of the twist, the spiral being as often left as right handed
(vide p. 25). This modification may be explained as resulting from a difference in the
rate of growth of the choanosome or spicular tracts and the cortex. They would appear
to be spiral curves of pressure.

Many sponges which possess a radiately arranged skeleton when young lose all traces
of it or any other arrangement when they attain to larger growth ; this is the case with
Pachymatisma and probably with most sponges which are closely related to species
with a radiate skeleton, but which are without it themselves; as instances may be cited
Caminus, Erylus, and many others.

Cortical Spicules.—With the differentiation of the cortex there arises the possibility
of a further differentiation of spicules; in the Tetillidee cortical spicules occur in most
corticate genera, in Craniella they are confined to the inner and fibrous layer of the
cortex, which they traverse not quite radially but with an inclination a little on each side
of a true radial; in Cinachyra they are more nearly radial in direction, but occur chiefly
in the outer three-quarters of the cortex, which, however, is fibrous throughout; in
Chrotella they lie chiefly tangentially in the cortex, but without any precise arrange-
ment. In none of the remaining Choristida do cortical megascleres play so important a
part as in the Tetillide, occasionally in the Stellettidm and the Geodiidee small cortical
oxeas are present hispidating the outer surface of the sponge, though without contri-
buting largely to its support as they do in the Tetillide. In the Geodiides, however,
hispidating cortical spicules may sometimes be observed, which though of apparently
slight importance in the economy of the sponge itself, are of great interest owing to tho
resemblance which they bear to certain small cladozeas described by Ridley and Dendy
a8 hispidating the cortex of a Suberite (Proteleia sollasi);' these are very minute

1 Ridley and Dendy, Ann. and Mug. Nat. Hist, ser. 5, vol, xviii. p. 158, pl. v.
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anatrimnes which arise within the cortex and proceed from it for a short distance beyond
the surface precisely after the manner of the cladoxeas in Proteleia.

Methods of Attachment.—Some of the Tetractinellida are without attachment or free,
but the greater number are in some way or other attached to the sea-floor; in many
cases the sponge is incrusting (Placine, Astropeplus), in others it rises from an in-
crusting base (Pacillostra, many Lithistids), in some it is attached by strong fibrous bands
produced by an outgrowth from the cortex (Pilochrota), and even in the case of sponges
which are practically free, similar processes are present and attach to the sponge numerous
small stones and other foreign bodies. In most deep-sea Sponges the attachment is by
means of radical spicules, variously adapted to this purpose as already described (Fig. XIIL.).
Some species are excavating (Ptlochrote ? lactew, Carter), and some are parasitic (an
undescribed species of Geodia which occupies the oscular tubes of a species of Ectyon).!

Mugration, Protrusion, and Extrusion of Spicules.—QObservations on various sponges
(e.g., Tetilla grandis, p. 12 ; Anthastra communis, p. 144) show that the young trine
spicules originate within the choanosome at some little distance from the cortex, from
which the cladome is the more remote as.it 1s less advanced in growth. The cladome of
the fully grown trizne on the other hand lies as a rule either within the cortex or beneath
the floor of the subcortical crypts. Thus with the growth of the spicule, the cladome is
carried from the interior towards the exterior of the sponge. This is no doubt partly
due to the fact that the growth of the rhabdome is chiefly in the long direction; and the
absence of tricenes from'all parts of the spicular fibres except their distal terminations
may be explained as resulting from the close connection into which the cladome is
brought with the cortex, so that the latter in its growth carries the former along with it.

It is, however, possible that in addition to the movement of the spicule by growth,
another takes place by which it is gradually but bodily translated from the interior
towards the exterior of the sponge; and only by some such process does it appear
possible to explain the presence of sterrasters within the choanosome of the Sterrastrosa
in all stages of development, while in the cortex none but those fully adult are met with.

Supposing this outward migration to occur, its continuance would lead to the pro-
trusion of the distal end of the spicules, and thus the occurrence of hispidating rhabdi
and trisenes is to be explained.

With a further progress outwards the hispidating spicules would at length lose all
connection with the sponge and fall out as deciduous spicules.

Since there is nothing to distinguish the deciduous spicules of a living sponge from
those left behind by a dead one, it is not surprising that this process has hitherto been
overlooked and indeed unsuspected; there are cases, however, in which, while the
organic connection of the spicules with the sponge is dissolved, yet a more or less close
association persists; thus in Chrotella macellata (p. 20) the toxaspires, which become

- 18ollas, Ann. and Mag. Nat. Hist., ser. 5, vol. v. p. 408,
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more crowded together towards the outer epithelium, are found immediaifely outside 1t
embedded in foreign matter which encrusts the surface ; in Calthropella simplex a small
spheraster occurs, and this is found scattered amongst the spicules of a small sponge,
Astropeplus pulcher (p. 453), which inerusts it.

In Cinachyra barbata agsin the radical anatrisnes are extruded in such profusion
that they remain entangled together, forming a dense basal mass which serves as a
support ; a similar case is met with in Thenea wyvillae; the most conclusive proof, how-
ever, is furnished by Synops neptunt (p. 227), a sponge richly traversed by epochets,
most of which are completely filled— stuffed ” would best express it—with deciduous
spicules evidently derived from the sponge itself; this will appear from the fact, first,
that they are all of the same shape and dimensions as those constituting the skeleton
of the sponge, no admixture occurring either of foreign spicules or of the sedimentary
detritus of the sea floor; and next, because there is no conceivable way by which these
spicules could have been introduced into the epochets, except by extrusion from the
sponge itself. The sponge is as much as 40 cm. high, and no one would think of
invoking currents to introduce a pure gathering of spicules from the sea floor into
labyrinthine cavities 30 to 40 cm. above it.

General evidence might very well have led us to conclude that an extrication of
spicules from the living sponge really occurs, but nothing less than direct observation of
the actual process could have furnished such conclusive proof as that afforded by the pre-
ceding instance, and even direct observation, unless long continued, would not have given
us 80 clear an idea of the surprisingly large quantity of spicules which are thus cast out.

That this process must have an important bearing on the question of the origin of
flints is obvious, and some remarks under this head will be found on p. 280.

Source of the Silica tn Flints.—Since sponges have furnished some, and indeed no
inconsiderable portion of the silica of flints, it becomes of interest to determine in a few
instances the quantity of silica present in a sponge as compared with its total bulk, and
hence if possible to frame an estimate of the time that would be required for the forma-
tion of a bed of flints.

The first step is to determine the total bulk of the sponge, including all contained
cavities ; various methods were devised to accomplish this, all giving more or less con-
cordant results, but the following was found to be the simplest and least inaccurate:—A
spirit specimen was transferred from alcohol to distilled water which was repeatedly
changed till all traces of alcohol were removed. 1t was then totally immersed by means
of a wire cage in well-boiled water contained in a weighing bottle, and the bottle and
its contents were weighed; the sponge was then removed in its wire cage, the cage
returned to the bottle, and a second weighing gave by difference the weight of the sponge
together with that of the water which filled its interstices and coated its surface; in the
case of densely hirsute sponges, the results would from capillarity have been too high,
such sponges were therefors somewhat differently treated ; after removal from a beaker of
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distilled water they were touched for an instant with a piece of blotting paper, introduced
into a dry weighing bottle, and their weight obtained direct.

The sponge was next dried in the water oven and again weighed. The specific
gravity of the dried sponge being taken as two—and this a very close approximation—
one-half of the weight of the dried sponge was deducted from the first weighing, and the
remainder represents the weight of a volume of water equal to that of the total volume
of the sponge.

To determine the quantity of contained silica, the sponge was next boiled in strong
nitric acid til all traces of organic matter were destroyed, and the spicules remaining
were separated by filtration ; after well washing they were transferred to a platinum
crucible, and the ashes of the ignited filter-paper added; to eliminate water in
combination they were then ignited, at first over a Bunsen, and finally with a Herapath.
The weight of the ignited spicules gave the weight of silica present in the sponge.

Having obtained the weight of silica present in a given sponge of known volume, we
proceed as follows :—The specific gravity of flint varies from 25 to 2'6 ; taking the higher
number, if we multiply by it the number representing the volume of the sponge, we
shall obtain the weight of a flint of equal size, and can then directly compare the
quantity of silica furnished by the sponge to that which would be required for the
formation of a flint equal to it in size ; an example will make this clear.

Sponge taken—Anthastra pyriformis, Sollas.

Weight of the sponge full of water, 1'9203 grammes.
Weight of the sponge when dried, 0-788 gramme,

1'9203 —(0-788+-2)=1'5263 grammes,

which is the weight of a volume of water equal to that of the sponge. This multiplied
by 2'6, the specific gravity of flint, gives 396838 grammes, the weight of a volume of
flint equal to that of the sponge. The weight of the ignited spicules is 06658 gramme ;

and
0'6658 -396838=16"77 per cent.

From this it appears that the specimen of Anthastra pyriformis examined contained
1677 per cent. of the quantity of silica required to convert it into solid flint. Expressed
a8 a common fraction this is about Jth, so that it would require six equal and similar
sponges to furnish sufficient silica for the conversion of one of them into flint.

In making use of the material at my disposal, I selected such sponges as possess
spicules resembling those found associated with the flints of the Chalk, and in the
following table the quantity of silica they were found to contain is expressed, as in the
example just given, as a percentage of that required for the complete conversion of the
sponge into flint.
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Table showing the percentage of silica present in various species of sponges, the
weight of a volume of flint equal to that of the sponge being taken as 100 :—

Tothya maza, Solenka, . . . 7-4
Cinachyra barbata, Sollas, . . 55 (mean of 3 determinations).
Anthastra communis, Sollas, . 5'0b

»w  pyriformis, Sollas, . . 1677
Pachastrella abyssi, O. Schmidt, . 39  (mean of 3 detorminations).
Cydonium hirsutus, Sollas, . . 175

" pachydermata, Sollas, . 99
Azorica pfeifferz, Carter, . . 644
Corallistes masoni, Bowerbank, . . 146
Vetulinu stalactites, O, Schmidt, . . 26 (taken from a skeleton).
Theonella swinhoet, Gray, . . 134  (teken from a skeleton).

The mean of these results is 12°22 per cent.

Since 100+12'2=8'18, we may say that it would, on an average, require 818
sponges to produce 2 flint of the size of one of them.

It is now possible to form a rough estimate of the time required to form the material
of a bed of flints.

The experiments initiated by O. Schmidt, and carefully carried out, first in the
Adriatic and afterwards in the Gulf of Florida, agree in showing that it takes from five
to seven years (say an average of six years) for a bath-sponge to grow from a cufting
about one cubic inch in size into a saleable sponge. Now the size of this is not very
different from that of an average-sized flint nodule; and assuming that the rate of
growth of siliceous sponges is not very different from that of bath-sponges, we arrive at
the following result :—It requires six years for the growth of a sponge equal in size to
a tlint nodule, and 818 sponges to secrete the silica of such a flint ; supposing therefore
these sponges to grow one after another end on it will take 8'18 x 6=49-08 years
to grow sufficient silica for the formation of an average-sized flint nodule, and it would
require no longer time for the formation of a whole bed of such flints. No one, I
imagine, would have supposed without these data that the material for a bed of flints
could have accumulsted within an interval which is considerably less than a man's
average lifetime,

It is very probably true that the rate of growth of bath -sponges and siliceous sponges
is not the same, but a number of considerations combine to show that if the siliceous
grow less rapidly than the others, yet this may be compensated for in other ways; chief
amongst which we must regard the constant elimination of spicules from the living
sponge already alluded to; furthermore, the silica contributed by the swarms of young
sponges set free every breeding season, most of which probably perish before reaching
maturity, may count for something,

Although the preceding observations prove the adequacy of sponges to furnish the
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silica of flint nodules, it by no means follows that other kinds of organisms have not
assisted. Schulze notices the comparatively rich development of Hexactinellid Sponges
in association with Diatomaceous ooze, and I have observed something similar in the case
of the Tetractinellida. If the contribution of these organisms and of Radiolaria be taken
into account, the time required for the formation of the material of a bed of flints may be
still further shortened.

4. ONTOGENY.

Remarkably few instances of early developmental stages have been met with. In
Cramello schmidtis (%) (p. 39, Pl XLIL figs. 20, 21) and Cranielle simillima (p. 33,
Pl II. figs. 18, 19; Pl XL. fig. 5) planule and young sponges were observed within the
parent. Very young sponges, evidently having only just completed their embryological
development, were observed in the case of Thenea schmidtii (p. 69, Pl VIIL fig. 22)
and Stelletto phrissens (p. 152, Pl. XVL figs. 15-20). In sponges not in the Challenger
collection I have observed similar very young sponges in the case of Dragmastra
normant and Geodia barrettry ; the young examples of the latter furnish valuable evidence
bearing on the mode of development of the cortex; this will be found recorded in the
revision of the family Geodiidee. Unfortunately no examples of young sponges were
furnished by the Lithistida.

External Gemmation.—The only Tetractinellid genus in which external buds have
been observed is Thenea; Vosmaer was the first to describe them in the case of Thenea
muricata,' they also occur in Thenea schmadtiv (p. 69, PL VIII. fig. 21). So long as
the buds remain attached to the parent they do not present any structure by which
their true nature can be recognised, and this, therefore, at present is a matter of
inference, resting partly on analogy with the structure of the similar buds of Tethya.
As the external buds of ZTethya are not further generally alluded to in the Appendix on
the Monaxonida a few words must be devoted to them here. They were first discovered
by Mr. T. H. Stewart, and described by Bowerbank in Tethye lyncurium ;? in the same
sponge they were subsequently investigated by Dezst,® and in an sllied species, Tethya
maza (p. 440), by Selenks ;* in another also closely allied species, Tethya seychellensis,
they are described by Perceval Wright;* similar buds have been described by
Merejkowsky in the Suberite, Rinalda arctica.® In the Challenger collection they were
met with in a new species, Tethya japonica (p. 430, PL XLIV. figs. 11-18), as well as
in Tethya seychellensis (p. 427, PL XLIV. fig. 1), in neither of these instances was any

! Bijdragen tot de Dierkunds, vol. xii. p. 6, 1886.

* Mon. Brit. Spong., vol i. p. 149, 1864.

3 Archiv f. mikrosk. Anat., Bd, xvi. p. 826, pla. xxx.—xxxiii,, 1879,

4 Zeitschr. f. wiss. Zool., Bd. xxxiii,, 1879.

§ Trans, Roy. Irish Acad,, vol. xxviii, Science, No. 8, 1881,

® Mem. Acad. Imp, d. Sci. St. Petersb., ser: 7, tom. xxvi. No. 7, p. 5, 1878.
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difference observed between the structure of the bud and that of the cortex of the parent
sponge ; fig. 14, Pl XLIV. represents a part of the tissue of one of the gemmules, and it
would serve equally well for the outer part of the adult cortex. It is evident that there
is room for fresh investigation of this subject. In a specimen of Tethya lyncurium,
which I obtained at Roscoff, the young gemms still within the cortex of the parent were
well displayed in thin slices of gold-chloride preparations, their position within the
cortex is indicated in fig. 15, Pl. XLIIL, and one of them more highly magnified by
fig. 16 of the same plate.

5. CLASSIFICATION.
PostTioN OF THE SPONGES IN THE ANIMAL KINGDOM.

Before proceeding to classify the contents of the Tetractinellida, we must decide on
its systematic value ; this involves a decision on the value of the group Spongice, and
in order to arrive at this, the closely connected question of the systematic position of the
Sponges must be discussed.

On this question there is profound disagreement of opinion among spongologists, as
will appear from the following summary account.

The Sponges are or have been regarded as—

Prorozoa—By Carter, Kent, and the late James Clark.!

Occupying o position intermediate to Prorozoa and Mrrazoa—By Balfour.

An independent phylum—By Biitschli and Sollas (Parazoa, Sollas).

Merazoa ; within this group regarded as—

An independent phylum or special division—By Balfour, Sollas, Heider.

CeLENTERA.~—By Leuckart, Haeckel, Marshall, Poléjaeff, Schulze, von Lendenfeld,
Ganin., Of those who hold this view, Schulze, Poléjaeff, and Lendenfeld
regard the Sponges as having branched off from the rest of the Ceelentera
at a very early stage. Marshall (as at one time Anton Dohrn) regards them
as degenerate Ccelentera, which, according to Marshall, at one time possessed
tentacles, nematocysts, and mesenteric pouches,

That the Sponges cannot be regarded as Protozos seems to have become 2 settled
opinion, with which all the known facts are in agreement. The same can hardly be said
of the view which regards them as degenerate Ccslentera, and which rests chiefly on the
radiate symmetry presented by the canal-system in two or three species; till it can be
shown that this symmetry in those cases in which it is definitely expressed is a primitive
and not a secondarily acquired character, it cannot be credited with any E‘P‘3"'i"“l
significance. As to its being primitive, all the facts so far as they are known to me &
definitely opposed to such a view.

Y Amer. Journ. Soi. and Arls, ser, 8, vol, xviii. p. 320, 1866.
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If the Sponges are to be classed with the Metazoa (as so many spongologists appear
to think they should) the question arises as to whether they should be included with the
Ceelentera, as a class (Ganin), subtribe (Poléjaeff), or phylum (von Lendenfeld), or
whether they should form a group independent of the Ceelentera? Vosmaer argues in
favour of the latter alternative, as I did myself, and on the same grounds as Vosmaer, in
1876," when I represented the relations of the two groups thus :—

The Gastrula attaches
itself by
The oral pole The aboral pole
SroNcIR CELENTERA.

If to this character we add the presence of choanocytal cells, the role played by the
mesoderm, and the invagination of the flagellated cells in the amphiblastula of the
Calcarca (inversion of the germinal layers?), it would appear that quite enough
distinctions exist, and of quite sufficient importance, to justify us in assigning the
Sponges to o place outside the Ceelentera.

We next approach the question whether the Sponges are to be included in the
Metazoa or distinguished as a special subkingdom (Parazoa). Lendenfeld has an easy
method of solving this problem : all animals are divided into Protozoa and Metazoa, the
Sponges are not Protozoa, therefore they must be Metazoa ; similarly the Metazoa are
divided into Ceelomata and Ceelentera, the Sponges are not Ceelomata and must therefore
be Ceelentera; it is owing to the fact that this has been overlooked, more especially that
the subdivision of the Metazoa has not been fully appreciated, that Biitschli and others
have fallen into error. Now that Lendenfeld has pointed it out nothing can be clearer,
and no one, as he remarks, “will raise any objection to the statement” “that the
Sponges are evidently Metazoa and no doubt Ceelentera.” Although perhaps after such
a fundamental oversight Biitschli and I (for I err in good company) might be excused
from discussing this subject further, I shall now proceed to show on what grounds I
still maintain the existence of a separate subkingdom Parazoa. In the first place the
Sponges are distinguished by the constant possession of collared flagellate cells; these
never fail, for no Sponge, notwithstanding the vast number which have been exhaustively
studied, 18 known in which they become replaced by ciliated cells, like those which
occur in the Coelentera and Turbellaria. On the other hand no animal, not 2 Protozoon,
and in particular no Coslenterate nor Turbellarian, is known in which similar collared
flagellate cells appear.

! This was soon after Carter’s discovery that the larva of Halichondsia simulans attaches itself by the  posterior”
extremity {Carter, Ann. and Mag. Nat. Hist., eer. 4, vol. dv. p. 14, 1674). My view was printed in 2 Syllabus of

Lectures on Biology, of which about 150 copies were distributed ; although not published st this time the same view
was alluded to later in an Article on Spongim, Caseell's Natural History, p. 326, 1883,
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In the next place the researches of Barrois, Kent, and Heider make it clear that the
characteristic choanocytes appear in the larval Sponge at an early stage of development
(in the blastula). In no larval forms of the Ccelentera or Turbellaria have similar cells
been observed.

Further, while the Sponges are distingnished by the presence of choanocytes, the
Ceelentera are equally distinguished by the possession of cells bearing nematocysts; I
do not know whether any Coelenterate has yet been described in which nematocysts are
not present; it is true that these structures are also present in the Turbellaria, but that
only points to a common ancestry for this group and the Ccelentera.

If we derive the Sponges and Coolentera from a common Metazoie ancestor, the
simplest hypothesis will lead us to regard this as possessing both choanocytes and
nematocysts ; as the two groups diverged, one might be supposed to lose the choanocytal
character and the other the nematocysts. I do not deny that this is possible, but it
seems to me that a simple and wider reaching explanation may be found.

It is generally admitted that it is to the Infusoria that we must look for the origin
of the Metazoa; if now we turn to this we find already existing collared flagellate
individuals having a remarkable similitude to the choanocytes of the Sponge, and ciliated
individuals possessing nematocysts and resembling the ciliated nematocyst-bearing cells
of the Ccelentera and Turbellaria. The genera in which trichocysts or nematocysts
have been observed are Epistylis and Bursaria among the Ciliata, Polycricos among the
Dinoflagellata, and in the Microsporidian division of the Sporozoa. The Choanoflagellata
do not possess them. The genera just mentioned as possessing nematocysts are so
related that there is no reason for supposing that the nematocysts have independently
originated.

The conclusion. to which so far I am led is, therefore, that the Sponges have
their origin in the Choanoflagellata, and the Ceelentera in Ciliata furnished with
nematocysts.

It may, of course, be suggested that if the Choanoflagellata have arisen from the
Ciliata, then both Sponges and Ceoelentera might have been produced somewhere about the
point of transition, and it is quite conceivable that this might have been a point at which
gome large ciliate cell remained attached or in continuity with choanoflagellate cells to
which it gave rise, and in this way we might attempt to explain the early distinction
of the choanoflagellate cells from the large granular cells in the amphiblastula of the
Calcarea (Megamastictora). It will be found on consideration, however, that this view
presents serious difficulties. -

For the purposes of this Report the Sponges will be regarded s the only phylum of
the separate subkingdom Parazoa—
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Subkingdom PARAZOA.

Heterocytal organisms in which the endoderm, in whole or in part, consists of
choanocytes.

Phylum SPONGLZA.

Parazoa possessing a paragastric cavity, which communicates with the surrounding
medium by means of pores.

SuBDIVISION OF THE PHYLUM INTO CLASSES.

The subdivision of the phylum which commends itself as the most natural is into
two classes, the one containing the Sponges that are provided with calcareous spicules
and the other those that are not. This broad distinction was first made by Gray,' who
named the two groups Porifera calcarea and Porifera silicea ; Vosmaer® wag the first to
recognise the justness of this arrangement, but rightly objecting that the term * Silicea”
is misleading, and recognising the difficulty of finding any positive character by which
the class could be known, proposed to substitute for it *“ Non-calcarea”; Poléjaeff,’ in his
luminous Report on the Challenger Calcarea, recognises the independence of the Calcarea
as a class opposed to all other Sponges, but does not attempt to find a name for the
latter. I have proposed* to name the non-calcareous Sponges Plethospongia, a term
which is not open to the objection of disjointedness, but which does not express any
definite meaning. The difficulty of finding a term which shall, in an epigram of a
single word, designate the group, arises from the fact that, while the Plethospongia are
an eminently natural class, yet the characters by which they are united together are
not common to all the members, but change from family to family, so that their union
is a linked one, and while the families at opposite ends of the chain appear to differ
toto celo, they are united together by a continuous series of intermediate forms. It is
possible that this difficulty arises from the fact that in the consideration of the Pletho-
spongia the skeletal structures have been too exclusively regarded, and our knowledge
of the soft parts is not yet extensive enough to enable us, with anything like confidence,
to make use of their characters in classification; yet there is one distinction which
obtains at least very generally, if nmot universally, between the calcareous and non-

! Gray, Proc. Zool. Sve. Lond., p. 502, 1887.

? Vosmaer, Report on the Sponges dredged by the  Willem Barents” in 1878 and 1879, Nied. Arch. f. Zool., Suppl.-
Bd. i., 1882.

% Poléjacff, Report on the Calcarea, Zool. Chall. Exp., 1883, part xxiv. p. 82.

4 Bollas, Sci. Proc. Roy. Dubl. Soc., vol. v., N.8,, p. 112, 1886; an abstract of this note appeared in 1885,
Ann. and Mag. Nat. Hid,, ser. 5, vol, xvi, P. 396.
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calcareous Sponges, and that as regards the most distinctively sponge-cells they possess,
viz., the choanocytes. For, as Haeckel has shown, these are comparatively large in the
Calcares, and small in the Plethospongis; I have proposed, therefore, to use this
character, which 'is more fundamental than that derived from the spicules, as a means
of classification, naming those Sponges which are provided with comparatively large
choanocytes Megamastictora (wacrikrwp, 6, the scourger, a fanciful term for a
flagellated cell or choanocyte), and those with comparatively small choanocytes Micro-
mastictora.' The Megamastictora contain only a single subclass, the Calcarea, the
Micromastictora are subdivided into three, the Hexactinellida, the Demospongi®, and
the Myxzospongie. Lendenfeld,’ agreeing that the Sponges are subdivisible into two
groups, which he terms subclasses, proposes to follow Gray, naming one Calcarea,
and the other Silicea.

The Megamastictora may be defined as Sponges in which the choanocytes are com-
paratively large, from 0°005 to 0:009 mm. in diameter, and in which the embryological
development is marked by an amphiblastula stage. The Calcarea are Megamastictora
possessing a skeleton of calcareous spicules.

The Micromastictora are Sponges in which the choanocytes are comparatively small,
not exceeding 0'008 mm. in diameter, and the embryological development is characterised
by a blastula or planula stage.

The subdivision of the Micromastictora is a subject on which there is general agree-
ment among spongologists up to a certain point : thus it is generally admitted that the
Hexactinellida form a very natural group, which may be sharply separated from the rest
of the class; but a difference of opinior exists as to the most convenient mode of
classifying the remainder, which constitutes by far the larger portion of the class;
Vosmaer and Lendenfeld propose two orders—the Spiculispongise and Cornucospongis,

according to” Vosmaer, or the Chondrospongim and Cornucospongi®, according to
Lendenfeld.

Vosmaer's classification will be better understood by giving the following short
abstract :—
Class I. Porifera non-calearea (equivalent to our Micromastictora).
Order 1. Hyalospongize (identical with the Hexzactinellida: the term Hyalospongie®
is a synonym),
Order II. Spiculispongise. Skeleton rarely absent, when present consisting of
independent spicules, which may be united by interlocking as in the
Lithistida, or into a fibre by organic substance,
Suborder I. Lithistina (identical with our Lithistida).

1 Sollas, Zoological Record, vol. xxii., Spongim, p. 13, 18886,
? Lendenfeld, Proc. Zool. Soc. Lond., 1888, p. 673 (1887).
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Suborder II. Tetractina (identical with our Choristida).

Suborder III. Oligosilicira (including as families the Chondroside and
Halisarcide).

Suborder 1V. Pseudotetraxonia (a single family, the Tethyidze).

Suborder V. Clavulina (including as families the Polymastide,
Suberitides, and Clionidse ; the last provisional).

Order III. Cornucospongis. Skeleton consisting either of monaxon spicules
cemented together by spongin, or only of spongin, which may or may not
incorporate foreign bodies.

Suborder I. Halichondridee (including the families Halichondridee,
Spongillidse, Desmacidonidze, and Ectyonid).
Suborder II. Ceratina (including the families Spongelidee, Spongidss,
Aplysillidse, and Darwinellidee).
The line of separation between the Spiculispongise and the Cornucospongiz would
appear from this classification to be as marked or nearly so as that between them and
the Hexactinellida.

Lendenfeld’s classification is as follows :—

Subclass Silicea (equivalent to our Micromastictora).
Order I. Hexactinellida, O. Schmidt.
Order II. Chondrospongim, Lendenfeld. Mesogloea hard. Spicules tetraxon,
monaxon, anaxon, or absent; generally corticate.
Order III. Cornucospoungim, Vosmaer. Mesogloeasoft. (The rest of the definition
is similar to Vosmaer’s.)

1t will be seen that the character on which Vosmaer chiefly relies in distinguishing
the two orders Spiculispongize and Cornucospongise is the presence of spongin in the
latter and its absence in the former. This character is, however, by no means absolute,
for spongin occurs in several Sponges of the order Spiculispongim; setting aside
Monaxonid species of the order, in which it is nevertheless present, I need now only
indicate the Lithistida, e.g., Theonella swinhoei, and the Choristida, e.g., Pecillastra
(Normania) schulzii, as possessing spongin which unites some of the spicules together.
But even were this not the case the two groups so evidently pass into each other that
it is difficult to understand how two investigators, so intimately acquainted with the
species of both orders, should expect to be able to separate them thus sharply; any
line drawn between them must he one of mere convenience, and consequently not of
the same value as that between them and the Hexactinellida, nor indeed in any way
comparable.

But, it may be enquired, what of the additional character alleged by Lendenfeld to be
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distinctive? To this I answer frankly, that as o distinctive character it has absolutely no
existence ; the mesogloen (Which, as a term, is preferable to the certainly objectionable
mesoderm) is in some very few of the Chondrospongi® a chondrenchyme, but in the vast
majority it is a collenchyma (soft mesogloea) or sarcenchyme (also a soft mesogloea), the
former precisely similar to the collenchyma, and the latter probably to the granular
collenchyma of the so-called Cornucospongiss; this presumed distinction is thus of far
less value than that supposed by Vosmaer, for it is not even fairly general, while the
absence of spongin in the Spiculispongie is. Nor, I regret to say, can I agree with
Lendenfeld in regarding the so-called Chondrospongise as generally corticate; a large
number certainly are, but a goodly number as certainly are not.

The Spiculispongi® and the Cornucospongis cannot be distinghished, either by the
characters of the skeleton or of the soft parts; they pass insensibly into each other, as
Carter alleged long ago.!

It would therefore appear that a single order equivalent to the Hexactinellida should
be defined to receive the other members of the class, and there would certainly be great
convenience in this proceeding, were it not for the existence of the Myxospongie,
Sponges without any skeleton at all. If it were possible to accept Vosmaer’s view
that these' are simply degraded forms which have lost a skeleton they at one time
possessed, one might readily include them in a single group with the rest of the
Micromastictora that are not Hezactinellids, but for this presumed degradation there
appears to me to be no shred of evidence; the Halisarcide are characterised by great
simplicity, both in the chamber-system and in the canal-system; and in the course of
their embryological development they give no signs of a retrogressive metamorphosis;
they may therefore with much greater probability be regarded as persistent simple forms,
descended from askeletal ancestors which were the common parents of them and the
spicular Sponges. If this view be taken of tbe Halisarcide and their associates, it
eppears to follow that their position amongst the Sponges is so unique that they should
be separated from the rest of the Micromastictora as a distinet order, and we then arrive
at the following classification :—

Class I. Megamastictora (with the single subclass Calcarea).

Class II. Micromastictora.

Subclass I. Myxospongiss. Micromastictora which are askeletose.

Subeclass II. Hexactinellida. Micromastictora in which triaxon spicules eon-
tribute to the formation of the skeleton.,

Subelass III. Demospongise.® Micromastictora which possess a skeleton either

of silicéous spicules or spongin, or of both combined, but the megascleres
are never triaxons.

1 Carter, Ann, and Mag. Nat. Hist., ser. 14, vol. xvi. p. 58 (sep, copy), 1875.
2 Bollas, Set. Proc. Roy. Dubl. Soc., N.8,, vol v. p. 119, 1886,
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The subdivision of the Demospongi® may be made primarily into two tribes, the
Tetractinellida and the Monaxonida, the latter including as orders the Monaxona, z.e.,
Monaxonida in which a spicular skeleton is present, with or without spongin in addition ;
and the Ceratosa, which do not possess spicules, but only a spongin skeleton ; since,
however, the Ceratosa are evidently and admittedly directly descended' from the
Monaxona, they are naturally included in the same tribe; though objections may be
readily found to giving to this the name Monaxonida, its justification lies in the fact that
it indicates the descent of the tribe, and further, that it stands in convenient opposition
to the tcrm Tetractinellida, by which the second tribe is designated.

The classification of the Tetractinellida will form the subject of a separate heading.

CLASSIFICATION OF THE TETRACTINELLIDA.

The Tetractinellida are Demospongiz in which some or all of the scleres are tetraxons
trigenes, or desmas.

The name was first proposed in substantially the same sense as it is employed here by
Marshall,* who expressly stated that he intended by it to include both Choristid and
Lithistid Sponges, though he does not use these names,

It was subsequently adopted by Zittel,? but with an altered and restricted meaning,
since it was made to apply to the Choristid Sponges only, the Lithistids being excluded,
on the exroneous supposition that no very close connection could be shown to exist between
the two groups.

The term was next accepted by myself,* its original sense being retained ; this
rendered necessary the subdivision of the group it denotes into two, which were named
Choristida and Lithistida. Later® a more elaborate classification was proposed, which,
though supported in its main outlines by the results of subsequent investigations, is here
abandoned in favour of another.

Schmidt ® also adopted the term, but in the restricted sense proposed by Zittel.

Vosmaer’ also, but with a change of form to Tetractina; since the Tetractinellida of

! Sollas, Cassell's Natural History, Spongire, p. 328, 1881, I here give the exact words in which this v‘ri?w was
first expreased :—* This family (Chalinide) indeed links together the Silicispongice and the Cerospongie, and since its
spicules must apparently be formed before the spongin which envelopea them, it would appear rather that the
Cerospongim were derived from the Silicispongim by loss of spicules, than the latter from the former by their
acquisition.” See also Vosmaer, Mitth. a. d. Zool. Stat. Niapel, p. 490, 1884 ; Schulze, Abhandi. d. k. prouss. Akad. d.
Wiss. Berlin, p. 33, 1886 ; Lendenfeld, Proc. Zool, Soc. Lond., p. 571, 1886 [1887]

24 der vereinten Lithistiden-Corticaten-gruppe, die den Namen der Tetractinelliden fiilhren mag, . , . .
Marshall, Zeilschr. f. wiss. Zool., Bd. xxvii. p. 134, 1876,

? Zittel, Zur Stammegeachichte der Spongien, Munich, 1879. . .

* Sollas, Ann. and Mag. Nat. Hist., eer. 6, vol. vi. p. 386, 1880 * Sollas, op. cit, vol. ir. p. 184, 1863,

¢ Q. Bchmidt, Spong. Meerb. Mexico, p. 68, 1860,

7 Bronu's Klass. u. Ord. d. Thierreichs, Porifars, p. 315, 1885.
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Zittel are not the Tetractinellida of Marshall, this change in termination is both justifiable
and convenient; Vosmaer's Tetractina is, however, anticipated by my Choristida.

The examination of the material brought home by the Challenger served to deepen
my conviction of the close relationship of the Choristida and Lithistida, and since the
researches of all other naturalists who have made a close study of these two groups have
led them to similar views, I shall retain both the name and the group first proposed by
Marshall.

The Tetractinellida are not by any means all provided with tetractinose or even
trizne spicules. Trisene spicules though present in many Lithistids are absent from
more ; and some sponges which may fairly be included in the Choristida (Placospongia
for instance) are equally devoid of them, and also of tetractine spicules.

The trisene spicule also is far more characteristic of the group than the tetrazon, and
thus it would be quite as appropriate to term it the Trizenellida as the Tetractinellida,
This, however, is not a matter of any importance, and as to the absence of trizenes and
tetraxons, such cases are remarkably rare in the Choristida; and though much more
common in the Lithistida (whole families being without these spicules here), yet as the
whole of this order is bound together by the constant presence of the desma, and since
the ancestral forms from which all the others have descended are characterised by both
trienes and tetraxons, or tetraxonid desmas, the term can be appropriately used, just as
Monaxonida may for a group which includes Sponges (Ceratosa) without Monaxonid
spicules.

There is one serious inconvenience attaching to the presence of Sponges in the
Choristida which do not possess either trisne or tetraxon spicules, for these make it
impossible to frame a short definition which shall include them along with the rest; they
find no acknowledgment in the definition here adopted for the Tetractinellida, and my
apology for this is two-fold ; in the first place it is not absolutely eertain, but only bighly
probable, that they are degenerate Tetractinellid forms, so that in including them in
the group I have attached to them a query, and in the next place if they are truly
immediately descended from the Tetractinellids, it may still, as a matter of convenience,
be permitted to refer them to the Monaxonids, since they actually are Monaxonid, than
to destroy the simplicity of our classification ; their phylogenetic descent may be left to
be indicated by genealogical trees,

These remarks open up the whole question as to the views which should guide us m
framing a classification ; at present it appears to be generally admitted that a system
of classification should be founded rather with reference to the blood-relationships of
organisms than to the mere sum of their resemblances and differences in structure.
With regard to the higher forms of life there is everything to be said in favour of 15}““
view, the more especially since a strictly morphological and a phylogenetic classification

! 0. S8chmidt, Spong. Meerb. Mexico, p. 13, 1879 ; Diderlein, Zsitschr. f. wiss. Zool., Bd. xl. p. 69, 1884.
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will in their case be one and the same thing, but it is different in the more primitive
groups, for here the resemblance of a group to a tree is unfortunately too apposite, since
so many of the leaves borne by different branches are essentially similar to one another,
t.e., similar genera exist in the lower groups such as Sponges, which have nevertheless
a different ancestry; thus the Monaxonids are evidently a highly polyphyletic order,
some of them having arisen from near the root of the Demospongise, and others from its
highest branches, and still others from intermediate points. And if we attempt to
classify them according to descent we shall have to place in different groups genera
which are structurally similar, and this would be equivalent to the method of a chemist
who should attempt to classify a homologous series of compounds, not according to their
structure, but according to the methods which he had employed to produce them. It
may be urged that the similarity alleged is apparent merely, and I will not attempt to deny
that this is probable; future investigations may reveal important differences at present
not dreamt of, but till these are made clear, it would seem better to classify by the
similarities we do perceive than by a supposed phylogeny that mey be wholly illusory.
It is possible that the coneresecence of the choanocytes which occurs in all the higher
Tetractinellids may eventually serve to distinguish them from the Monaxons proper.
Those Monaxons which have descended from the various families of the Tetractinellida
might then be included by some such definition as the following:—TETRACTINELLIDA,
Demosponges characterised by desmas, triznes, or tetraxons, and where these are absent
by the concrescence of the choanocytes.

But at present our knowledge of the minute characters of the Monaxons is not com-
plete enough to enable us to judge of the value of this possibly distinctive character; in
such Suberites as I have examined there is no concrescence and I hold this provisionally
as completely separating this family from the Tetractinellids and as uniting it with the
Monaxonids ; so too there is no concreseence in the Tethyides, which must therefore also
be assigned to the Monaxonids; on the other hand, in the purely Monazonid Sponge
Amphius, which on morphological grounds we conjecturally derive from the Stellettidee,
conerescence has been observed, and there would thus appear to be good reason for
assigning it to the Tetractinellida as a degenerate or simplified form.! The characters of
the choanocytes in Placospongia have not yet been made out, and thus although the
presence of the sterraster in this Sponge would suggest its affinities with the Sterrastrosa,
yet till we know whether the choanocytes are concrescent or not it may be as well to
suspend judgment. For the present, therefore, I am content to use for the larger groups
of Sponges names which are better defined by the contents of the group than by any
form of words.

! There is no concrescence in Placing, and it is absent from species of Tetilla, but these are the simplest

membere of the order ; the Suberites and Tethyide are Corticate Sponges and without concrescence, while all Corticate
Tetractinellida present this character. .
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Order I. CHORISTIDA, Sollas.

History.—The first tendency towards a segregation of the Choristida from chaos
appears in Oscar Schmidt’s work on the Sponges of the Adriatic.! Here we find, toge‘ther
with one Monaxonid genus (7Tethye), four genera of Choristida (Stelletta, Caminus,
Geodiar, and Ancorina), gathered together into o single family, the Corticates, and one
more (Cortictum) in another family—the Gumminese.

In the third® supplement to this work Schmidt instituted another Choristid genus,
Pachastrella, which, though placed in a third family, the Compaginaw, is shown to be
related to the Corticatee and Gumminese.

In his next work® Schmidt recognised that the cortex has not that value which he at
first assigned to it, so that the family Corticate is there definitely abandoned, and all the
Choristid Sponges there described appear in two families, the Ancorinidee, which includes
the following genera :—Pachastrella, Sphinctrella, Tetilla, Craniella, Ancorina, and
Stellettc; and the Geodinidse, which includes the following :—Gleodia, Pyaxitis, Camnus,
and Placospongic. Further the genus Corticium is removed from the Gummine® and
placed with the Sponges characterised by anchor-like spicules, a roundabout expression,
as here used, for our Choristida.

In the system of the Sponges proposed by Carter* the Choristid Sponges are collected
into two closely related families, in one of which, however, the Lithistida are also
included ; these are the Pachytragide, which contains our families Geodiidee, Stellettidze,
and Tetillide ; and the Pachastrellidee, which contains our Lithistida and Pachastrellidee.
But for the association of the Lithistids too closely with the Pachastrellids this classifica-
tion exhibits an advance upon Schmidt’s, since the difference between the Geodiida and
the Stellettide is not so wide as Schmidt’s system implies, and these two families may
well be grouped together; the recognition of the Tetillidee as forming a group apart from
the other members of Schmidt's Ancorinides is also justified by later observations; the
inclusion of the Lithistids with the Pachastrellidee, though going too far, errs in the right
direction, for it correctly indicates that the Lithistids are more closely allied to the
Pachastrellids than to any other Sponges.

Marshall having included the Sponges of Carter's two families into the single large
group, Tetractinellida, the separation of the Choristids from this was made as already
indicated by Sollas,

In his latest work® Schmidt definitely abandoned the Ancorinide and Geodiides a8
distinet families, and adopted the group Choristida, but under the name Tetractinellida.

The Choristida, by whatever name we know them, having thus become definitely

! 0. Schunidt, Spong. Adriat. Meeres, pp. 37, 42, 43, 81, 87, 1862,
2 0. Schmidt, Spong. d. Kiiste v, Algier, p. 40, 1868. 3 0. Schmidt, Spong, Atlant. Gebiet., p. 84, 1870
¢ Carter, Ann. and May, Nat, Hist., eer. 4, vol. xvi,, 1875,

- & O, 8chmidt, Spong. Meerb. Mexico, pt. ii. p. €8, 1880,
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established as a natural group, our succeeding account will have reference to its
subdivision into smaller groups; the first to attempt this was Vosmaer,' who proposed
the following classifieation :—-

Suborder Tetractina, .

Family I. Geodide (Genera—Geodia, Isops, Synops, Pachymatisma, Cydonium,
Caminus).

Family II. Ancorinide (Genera—=Stelletta, Papyrula, Ecionema, Thenea, Dercitus,
Agardiella, Sphinctrella, Ancorina, Tribrachion, Tethyopsis, Tricentrium, Ophiraph:-
dites, ? Crantella, Tetilla),

Family III. Placinides (Genera—Placina, Placortis, Placinastrella).

Family IV. Corticidee (Genus—Corticium).

The adoption of Schulze’s family Placinidee, and the addition of the Corticidw, I
recognise as necessary, but it is hard to sece on what grounds Schmidt’s two families,
the Geodiidze and Ancorinide, are retained, either both should have been merged into
one, or the Ancorinidee should have been broken up and its members redistributed ; for
the Geodiidee, although they are conveniently regarded as a mnatural family, are
distinguished from the Stellettide by a single character only, the possession of the
sterraster, and these two groups are much more closely allied together than the
members of the Ancorinide are to each other; but what makes the retention of this
family all the more inexplicable is the fact that Carter® long ago recognised its
unnatural character, and separated from it the Tetillides, Theneidse, and Pachastrellidse,
as groups of equivalent value to the Geodiid®. It is true that Carter did not call these
groups families, but subfamilies, but this is a point of no consequence, any more than
the fact that to the Tetillidee Carter gave the name Tethyina.

In my preliminary account on the Challenger Tetractinellida I proposed a different
arrangement ® to that which is now adopted in this Report. The following is a short
summary of that classification :—

Order I. Choristida.
Suborder I. Tetradina.—The characteristic spicules are calthrops, candelabra,
amphitrisgenes, or modified trieenes.
Family I. Placinidee.—The chamber-system is eurypylous. Candelabra
are present.
Family II. Pachastrellidee.—The chamber-system is either eurypylous

or aphodal. The spicules are simple calthrops.
! Vosmser, Bronn's Klass, u. Ord. d. Thierreicha, Porifera.

* Carter, Ann. and Mag. Not. Hist,, ser. 4, vol. xvi,, 1875 ; ser. 6, vol. xi. p. 363, 1883,
® Bollas, Sci. Proc. Roy. Dubl. Soc., N.8,, vol. v. p. 177, 1886,
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Family II1. Corticidee.—The chamber-system is aphodal. The spicules
are candelabra, or amphitriznes, or trichotrisenes, or trienes
with a spinose surface.

Suborder II. Trisnina,—The cladomes of the fully grown trines are situated
in the ectosome.

Family I. Tetillidso.—The chamber-system is eurypylous or aphodal.
The microscleres are sigmaspires or toxaspires. The form of the
protrizne is characteristic. ,

Family II. Theneidw.—The microsclere is a spiraster. The chamber-
gystem is eurypylous.

Family III. Stellettidee.—The characteristic microsclere is the aster.
The chamber-system is aphodal.

Family IV. Geodinidee.—The characteristic spicule is the sterraster.
The chamber-system is aphodal.

The distinction between the Trimnina and the Tetradina cannot very well be
maintained, at all events without a redistribution of their contents; for the Tetradine
family Pachastrellidee is connected with the Trienina by the family Theneidze ; indeed,
there is 2 most evident transition from ZThenea to Pachastrella through the inter-
mediate geuns Pecillastra (Normania). If the suborders Trisenina and Tetradina are
to be retained, it can only be by transferring the Pachastrellidee to the Trienina, and
then the names for the suborders become inappropriate. And this was already the case
owing to the presence of triznes in the Corticids. I therefore abandon these suborders,
and now proceed to discuss the facts and principles which may lead us to a natural
classification of the Choristida. We commence with a digression, for as in con-
sidering the best way to represent a tree, which of all natural objects best serves to
represent the nature of zoological classification, we begin with the trunk and pass on to
the branches and leaves, 50 in the present case we have commenced with the higher
groups and are proceeding down to the lower; but this plan is not that of strict logic,
and amongst its other inconveniences is that of the present digression, which it involves.
And first we are met by the old time difficulty as to what constitutes & species. Isita
collection of similar individuals, separated from others by sexual sterility and the absence
of intermediate forms? That it is a collection of similar individuals, united by the
possession of similar characters and distinguished from others by the presence of
common differences, we shall admit, but for my part I refuse altogether to have any-
thing to say to the two additional limitations ; good species may exist and yet be united
on all sides by transitional forms, and as to mutual fertility, one would inquire how this
test in the majority of cases is to be applied, and in the next, of what value in &
morphological classification such a distinction is when it has been ascertained ; it would
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still have to be shown that mutual fertility in all cases served to define groups of equal
morphological value ; in fact, this test is a sort of last defence of the notion that species
have, generally speaking, any other existence than the convenience of the describer.

The matter may be most readily considered by supposing that the systematist had
before him for classification all the animals that have at any time existed ; transitional
forms between what are now accepted as the best of species would be as common as
leaves in Val Ombrosa; yet classification would be as possible as ever, and not quite so
uncertain as at present. But to a great extent the classification would be quantitative,
and the groups resulting would have more equal value than those which, with our
fragmentary material, we can now attempt to establish. Thus, with a continuous
spectrum, in which all the tints pass insensibly into each other, the physicist is still
able to speak of red and blue, though had he nothing else than the mere sense of colour
to guide him he would have to agree upon conventional lines of demarcation; yet can
any one assert that the results that would be so obtained would be less natural than
such as would follow from a classification founded on a spectrum, produced by a prism
with an absolute selective absorption for the very middle of the red, blue, and yellow
regions? And how do we know that the interruptions in the series of animal forms
produced by the action of natural selection are a whit more natural than that we have
supposed in the illustration just suggested? According to Darwin it is the transitional
formns which tend to become extinet under the action of natural selection; no doubt,
but how are we to distinguish between transitional forms, where all are transitional at
their inception. Is it not by the action of natural selection in causing them to become
extinct ? and is this not somewhat arguing in a circle? To me, therefore, a species is
nothing more than a collection of more or less similar individuals, distinguished from
other similar groups by any constant difference, however trivial, say in the details of
form of a particular spicule, or by the relative size of the spicules in the two
assemblages. It may be remarked that by the use of the qualification constant I revive
that of the absence of intermediate forms under another form. But that is not really
8o, and the qualification might be omitted without affecting the definition, for if the
character is not constant it might as well not exist. There is, however, in my mind
a proviso that ought not to be unconsciously disregarded; this is the geographical
distribution as an element in the definition of a species, and this evidently derives ita
value from the underlying belief in the doctrine of descent, for if the descendants of
two originally similar parents, one of which had its home in the Pacific and the other
in the Atlantic, do. not differ from each other in any discoverable character, we have
nothing for it but to class them together as a single species; should they, however,
differ in the slightest definable particular, we shall readily make use of this to indicate
the difference in their descent. Should now an exactly intermediate form be discovered
in the Indian Ocean, this will not destroy the distinction between our two species, we
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shall simply make a third of it, and if the localities are not so far removed, it will not
make any difference to our precedure so long as the difference of habitat is, as supposed,
associated with the difference in character. On this manner of viewing species, the
different races of mankind would be regarded as species; and as very different species,
much better defined than many species amongst the Invertebrates, I certainly would regard
them; but to take a specific instance from the Sponges, in the Atlantic there is a group
of similar forms of Lithistid which, without knowledge of any other similar group, we
can with certainty call a species, and its differences from all other forms of Lithistid
ave sufficiently great to justify us in distinguishing it generically, it thus acquires the
neme Siphontdium ramosum ; in the Challenger collection is a similar group of Lithistids,
brought home from the Pacific, in outward form and general structure this is not
distinguishable from the Atlantic group, one of its spicules, however, is different, being
an oxystrongyle, while the corresponding spicule in Siphonidium ramosum is an
oxytylote ; had these Sponges been obtained from the same locality, they would have
been placed in the same species (they differ far less than a Negro and a European),
but coming from such distinet geographical regions I have placed the Pacific form in
a new species—Siphontdium capitatum. With more hesitation I have distinguished the
form of Packymatisma, which occurs off the Norwegian coast, from that which is found
in the English Channel, simply on a difference in the relative size of the spicules and
in the thickness of the cortex.

The outcome of the preceding remarks would appear to be that assemblages of similar
individuals, occurring in different distributional aress, may be regarded as species, if
they present any constant difference of structure, however trivial.

We now pass to groups of genera, and the distinction between these will naturally
be more marked than between species; generally there will be no difficulty in finding
some clear and definite character by which one genus is readily separated from its.
nearest allies, but here again transitional forms cannot, as Nigeli, quoted by Poléjaeff,
maintains, be regarded as destructive of the genera which they unite, for transitional
forms on the evolutional hypothesis are as much to be expected between genera as
between species. Thus from an origin o let two divergent lines ab ac be drawn to
represent two groups of species evolved along different lines of descent and of the value
of genera, then if the whole of the two series should be known to us it is plain that
however divergent the two stems may be they must pass into each other at the origin
a. Unless therefore nature exercises a selective destructive power specially at such
points s a, we may frequently expect to find what are really good genera passing into
each other as they receive fresh accessions of species. As to what constitutes a good
genus, I see no escape from the admission, that as in the case of species it is a matter
resting chiefly on the judgment of the describer, but there is one condition which should
be satisfied as far as posaible,—it should not, except in special cases, be founded on a
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single character, but on an assemblage of characters; in this respect the genera of Tetillidas
are very excellent genera, but in several of the other families they are not so; thus I have
separated the genus Myrastre from dnthastra among the Stellettidee on account of
the presence of two forms of aster in the latter, the former possessing only one, but this
may possibly be justified by the great importance of the microsclere as a character in
classification. The existence of a difference in the number of distinet kinds of spicules
present in different species or the replacement of one distinct form of spicule by another,
ag an aster by a microrabd, frequently enables us in the absence of associated differences
to group species together into assemblages, which are of great convenience, and which
might perhaps be termed, as they have been by previous describers, subgenera ; certainly
if the presence or absence of spines over the surface of a spicule is a character of specific
value, the absence of a distinet form of aster, or the substitution of a toxa or a micro-
strongyle for an aster, is of something more than specific value ; whether we call it generic
or subgeneric does not signify. Passing from genera to families it may be expected that
here at all events we shall stipulate for the absence of intermediate forms as a condition
to their separation ; to this again I respond “No.” 8o long as we admit the persistence
of genera and species through long intervals of time, so long does it appear to me
must we admit the possibility of transitional forms occurring between groups of all orders
of rank, though, it need hardly be said, that the higher the rank of the group the less
likely are such transitions to occur, and the more primitive the group, other things being
equal, the less likely are they to occur, for the simple reason that divergence between
the groups of higher rank and primitive forms took place at a much more ancient date
than that between groups of lower rank and higher forms.

But we shall justly expect to find families defined rather by an assemblage of
characters than by any single one, though naturally some single character will be more
useful than others, and we find in the Sponges, as in so many other instances, that this
is not usually the most physiologically important character, but rather the least so;
owing possibly its preservation to this very fact, which has put it beyond, or almost
beyond, the scope of selective influences.

Having formed our families on a consideration of the sum total of their differences
and resemblances, we shall be in a position to judge of what are the most constant
characters, and a knowledge of these will help us in the formation of higher groups, and
in the investigation of the family relationships of other Sponges which are not so well
known as the Tetractinellids. While the characters found to be constant in one group
may thus serve as guides to the classification of another, they are merely guides, and so
treacherous that they must be *followed with a loaded pistol at their heads” ; in other
words, a character, which may be constant enough in one family, may be a notorious
example of variability in another. We shall now attempt to discover what are the most
constant characters in the families of the Choristida.
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There can be no question as to the validity of the family Tetillidss, its members are
united by a nexus of characters, one or another of which may disappear without any
danger of the family character being lost.

The most persistent characters are the following :—the aggregation of the megascleres’
into radially directed fibres ; the form of the protriene, anatriene, and sigmaspire.

Oxzeas are always present, but these spicules are too generally distributed to be of
much service in classification ; they are so commonly anisoactinate in the Tetillidee that
in this particular they might be regarded as distinctive.

The cortex, once supposed to be of ordinal value, for Schmidt’s families are equivalent
to the orders of more modern spongologists, subsequently of subordinal value (Wyville
Thomson), later of family value (Sollas), is now reduced to the distinguishing of genera,
though in some cases it may define a family. In the Tetillidee it is of generic value only.

The chamber-system may in other groups furnish characters for the definition of
families, but not in the Tetillides, since the change from the eurypylous type to the
aphodal takes place too gradually, the genus Craniella with its aphodal system being
united to Zet:lla with a eurypylous system through the intermediate genera, Cinachyra
and Chrotella ; lest it may be objected that this remark is in opposition to those already
made with reference to the possibility of intermediate forms existing between families, I
would add that as a matter of convenience the subdivision of the Tetillidee into two or
more families has nothing to recommend it, for Cinachyra and Chrotella, while inter-
mediate genera as regards the chamber system, are not intermediate but rather aberrant
in other respects, Till our knowledge of the group is increased we must leave the
aphodal and eurypylous Tetillidse to form together one family.

The protrizne 1s highly characteristic and constant, but while it serves well to define
the family, it is of no further use since it is not exactly repeated in any other group of
sponges, or only very rarely.

The aggregation of the megascleres into radial fibres, chosen by Wyville Thomson as a
character for the definition of an order—the Radiantia,—on which considerable stress has
lately been laid by Vosmaer in the classification of the Monaxonida,’ is of very doubtful
importance ; in primitive forms, such as Placina and its immediate derivatives, it is
wholly absent, the only approach to it being found in the orientation of the trilophous
candelabras of Placina trilopha, which are directed near the surface in the manner of
trimnes; throughout the whole of the Asterophora and the Sigmatophora the radial
arrangement is prevalent, the most striking exception occurring in the family Pacha-
strellidee, and even here in some genera the rhabdous spicules lie in bundles which tend
to a radial direction. On the other hand, within the limits of a single family the redial
arrangement may break down ; thus in the Theneides, which appears to be a very natural
family, a perfectly radial arrangement characterises the genus Thenea, but. none of the

1 Vosmaer, Bronn’s Klaea, u, Ord. d, Thierreichs, Porifera, pp. 326, 328,
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others, such as Pecillastra, Characella, and Sphinctrelle, So too in the Stellettide a
radial arrangement is characteristic, but an exception is presented by the genus Stryphnus;
in the Geodiide elso the genera Erylus, Caminus, and Pachymatisma are non-radiate. In
the Sigmatophora the arrangement of the spicules 1s best known in the family Tetillidee ;
throughout this group it is radial, but in the lower forms, such as some of the speeies of
Tetilla, the radial spicules are often crossed by numerous others concentrically arranged.
From these examples, particularly that of the Theneide, it would appear that the
disposition of the spicules is a character which cannot be relied on for family distinctions.

Finally, as regards the sigmaspire, this is the most constant next to the protriene
with regard to form, but it is one of the least constant as to occurrence ; it, or some obvious
modification of it, is always present when microscleres are present at all ; it may pass into
a microstrongyle by straightening out and increasing in size, but in the only species in
which this modification occurs the normal sigmaspire is present as well; it may also
develop an additional half-turn and pass into a toxaspire, the normal sigmaspire in this
case also persisting along with its modification ; or finally it may become sparsely spined
and thus approach the spiraster, but it is never replaced by a true aster. Thus, when
present, the sigmaspire is characteristic; on the other hand it may fail altogether, so
that allied species otherwise precisely similar may differ solely by the presence or
absence of the sigmaspire,! e.g., Crantella cranium, in which it is present, and Craniella
zetlandica, in which it is absent. So similar in all other respects are these two species
that but for the absence of sigmaspires in the one they could not be distinguished ; and
I should have been inclined to regard the absence of the sigmaspire as accidental, were it
not that the young sponges, while still within the body of the parent, present the same
difference as the adults, a fact first stated by Carter, and for which I can vouch, having
seen Mr. Carter's specimens.

Now, while the occasional absence of the sigmaspire diminishes its value, in so far
that it proves to be a guide which may at a pinch desert us, it does not by any means
impeach its trustworthiness when present, and if we attempt to follow it in other groups
of Sponges which are not Tetractinellids (see Appendix II. p. 413) we shall have to bear
in mind that in the Tetillide it is not so much its absence but its truthfulness when
present that is of importance. f

The first application of this result was made in the case of the genus Samus,
Gray ; before I had seen a specimen of this Sponge its systematic position was to me
most perplexing, but directly its spicules were before me I recognised at once the
characteristie sigmaspire, and my thoughts naturally reverted to the Tetillidee; clearly,
however, Samus cannot be placed in this family, it differs in the absence of oxeas, of

! Does this suggest that the sigmaspire is the final and waning term of a degenerating serica of microscleres,

commencing with an sster aud proceeding downwards through the spiresteri It would be surprising were this so,
considering the other characters of the Tetillidse.
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apicular fibres, and in possessing as its only megasclere an exceptional form of spicule,
the amphitrizne, which so far as I knew at the time does not occur in any other group
of Sponges; while, however, I was debating as to the amount of trust to be reposed in
the presence of the sigmaspire, I received from Mr. Carter a fragment of a new species of
Tetilla (Tetillo stipstata, Carter) in which an irregular form of amphitrisene is present,
and thus the suggested alliance to the Tetillidee was confirmed. I now associate the
Tetillidee and the Samids (a new family of which Samus is the only representative) as
a suborder, the Sigmatophora., Outside the Sigmatophora the sigmaspire is not met with
in any group of Choristida, but it oceurs in-the Lithistida, and will be referred to again
in the sccount of that order (p. 316).

The next family of the Choristida is the Theneida, which like the Tetillidz appears
to be a very natural ome, the chamber-system is eurypylous, and the mesoderm
collenchymatous throughout, the megascleres are oxeas and trisnes in one genus
(ZT'henea), and oxeas, trienes, and calthrops in another (Pacillastra) ; in Theneca these
spicules are arranged in radial fibres, but in Pecillastra they form irregular tracts, and
the calthrops are associated with the spicules of the interior, ¢.e., in addition to trimnes
situated with their cladomes in the ectosome there are calthrops mingled with the oxeas
of the choanosome, and that as far from the ectosome as the very middle of the Sponge.
Notwithstanding this important difference, which would have removed Pacillastra from
the Triwnina to the Tetradina, when these groups existed, had their definition been
rigidly adhered to,—notwithstanding this, we find that the microscleres are remarkably
similar, and so much so as to make any wide separation of the two genera impossible, for
not only is the characteristic spiraster present in both, but the equivalent groups of
microscleres also; thus in 7henew, in addition to the spiraster, which may be modified
into the very similar amphiaster, there are usually present metasters, and either
plesiasters or euasters, and with the latter as varietal modifications may be associated
microxeas ; in Pecillastra, in addition to the spiraster, which in the closely allied genus
Characella is represented by an amphiaster, there is usually present a metaster, some-
times plesiasters, and always and most abundant microxeas, which represent the euaster or
plesiaster of Thenea. In Sphinctrella a similar association of microscleres occurs, and we
may sum up the distribution of the microscleres in the Theneidsm in the statement that
the spiraster is present in all species or represented by the amphiaster; metasters are
generally present; plesiasters or euasters are present in all species of Thenea, but in the
remaining genera of the family are represented by microxeas, i.e., diactinose asters.
Having found that the characters of the spiraster are as constant in the Theneidee as those
of the sigmaspire in the Tetillid®, and that it possesses the additional recommendation
of constancy in presence as well as in form, we shall look upon it as a very promising
guide, still, however, to be followed by caution; thus in several geners which I have
placed in the Euastrosa—Stryphnus for example—amphiasters occur, but these are of
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such irregular form that they may be of different origin to those of the Theneids, and
so for the present I leave the genus with what appear to be its more natural
assoclates. :

As an instance of the application of the character, I may select the new genus
Triptolemus, first known to me, like Samus, by a single exceptional form of spicule, the
centrotrizene, which is confined to this genus ; a slide showing all the spicules, however,
was given me by Mr. Carter, and the presence of microxeas and spirasters showed at once
its relationship, which appears natural enough directly it is pointed out.

The family Pachastrellidee which will next engage our attention is of great interest
in this inquiry. The typical species, Pachastrella abyssi, like all the species of the
family, is characterised by a sarcenchymatous mesoderm, aphodal chamber-system, and
choanosomal calthrops; in the two former characters it differs from the Theneidee, in the
latter it resembles the Theneid genus Pecillastra, but its resemblance to Pecillastra
is still further increased by the complement of microscleres, for these are spirasters,
microxeas, and microstrongyles, all but the last named being evidently correspondent to
those of Pecillastra, while the microstrongyle is readily explicable as a reduced aster.
Pachastrella abysst may be regarded as a Pecillastra which has attained a higher plane
as regards the chamber-system and the mesoderm, and in which some of the microxeas
have become shortened into microstrongyles. If mow we pass to the other genera of
Pachastrellids we shall find our caution as to the treacherous nature of single characters is
no libel ; so far as the spicules are concerned the only constant form is the calthrops; the
microscleres vary unintelligibly, spirasters may be replaced by euasters (Calthropella),
the microxeas disappearing, or instead of any astrose form, toxas and microrabds may be
present (Dercitus), and in this genus the oxea of the megascleres also vanishes. With
these wide differences to explain, we may suppose (1) that great variation occurred within
the group after its separation from the Theneides, or (2) that it is of polyphyletic origin,
t.¢,, not a natural family ; if we trust to the.characters of the mesoderm, of the chamber-
system, and to the presence of the calthrops, we shall incline to the first alternative, if to
the microscleres to the second ; I am myself in favour of the first, the strongest objection
to it being furmished by the microscleres of Dercitus, for as regards the aster of
Calthropella, that may well be derived from a spiraster, but the toxa and spinose
microrabds of Dercitus are less readily explained, and instead of speculating upon them,
it may be as well to wait for information as to their embryological development, which
ought not to be difficult to study in the case of a not very uncommon British Sponge.
That they do not offer an insuperable objection, however, I feel convinced, since there are
several possible ways in which the microscleres of Pachastrella abyssi may have produced
them.

Considering the two families-—Theneidss and Pachastrellidee—together, we conclude
that the spiraster is present in most of their genera, they may therefore be united as a
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group, under the name Streptastrosa; they also are still more generally characterised by
an aster of some form, whether spiraster, or euaster, or spheraster (Calthropella).

The Stellettidse are a compact and natural family, the megascleres are usually radiately
arranged, and an ectosomal triseme, which may be an orthotriene, plagiotrieene, or
dichotrizne, is invariably present, the mesoderm of the choanosome is without exception
sarcenchymatous, and the chamber-system aphodal; these characters alone suffice to
define it from the Sigmatophora and the Streptastrosa; the family is therefore one of
particular value in an inquiry into the value of the microsclere in classification. We notice
then in the first place that a euaster is present in every species of the family, and while in
many genera an additional microsclere is present, this is never a sigmaspire, nor a spiraster,
but either a second form of euaster, or a diactinose aster (microrabd) or a sanidaster, (i.e.,
a chiaster with a rhabdal axis instead of a centrum), or an irregular amphiaster, which is
similar to a sanidaster, but of uncertain origin.

The sanidaster and irregular amphiaster are the only microscleres in the family
which are not eentrastrose, and the amphiaster is the only elongated aster occurring in
other groups, but even it presents differences which distinguish it from the amphiaster
of the Streptastrosa, and more nearly resembles a sanidaster. The microscleres of the
Stellettidse thus adhere with marked persistency to the euastral type, yet not so closely
as to render ther infallible guides, for were a Thenea with amphiasters and euasters to
acquire a sarcenchymatous mesoderm and aphodal chamber-system, one would feel bourd
to include it in the Stellettidee. The nearest approach to such a complement of spicules
as that suggested occurs in Thenea delicata, which possesses amphiasters and plesi-
asters.

The Stellettidee, so far as we know at present, are the only family of the demus
Euastrosa, but there are certain Monaxonid Sponges which may eventually have to be
included ; these have been placed in a family Epipolaside, as an Appendix to the
Euastrosa; the character of the mesoderm and of the chamber-system is not known in
those genera of the family which in their spiculation make the nearest approach to the
Stellettidem, e.g., Asteropus (Stellettinopsis, Carter), which possesses oxyasters and
sanidasters ; in the only example (Amphius huzleys), in which the chamber-systemn is
known it agrees with that of the Stellettidse, but this species possesses only one form of
microsclere and that an amphiaster. The Epipolasidee are not only without trisenes,
but the oxeas do not strictly adhere to a radial arrangement. There is another genus
of the family which departs still further from the Stellettid type (Coppatias), and which
I think should most probably be included with the Monaxonida, but as I have not bad
spirit specimens of these Sponges to examine I leave the question open.

The next family is the Geodiids, a very homogeneous group, characterised by the
presence of the sterraster, but the constancy with which this spicule is present is of no
service in the present inquiry, for were it absent the Sponge would become a Stellettid,
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not to be distinguished from a species of Stellettc. But there is another family, also
possessing sterrasters, the Placospongide, which differs widely from the Geodiide, partly
in the character of the external openings of the canal-system, and still more in the total
absence of triene or tetraxon spicules; the sterraster, however, is such a highly peculiar
form, known in no other group outside the Geodiide, that its presence in this case may
be taken as allying the Placospongide with the Geodiide; for the two families thus
united we find the common name Sterrastrosa.

The Sterrastrosa, Euastrosa, and Strept—astrosa are all united together by the common
possession of some form of aster, and, as a rule, they possess as well a second distinctive
aster, they may, therefore, be united together in a single order, the Astrophora, as
opposed to the Sigmatophora.

The remaining families are the Placinidee, Corticidee, and Thrombidee; in all three
there is an entire absence of megascleres, and in the first two the microscleres are
variously modified tetractinose asters, in the last the microsclere resembles a minute
trizene, and in one of its species is accompanied by a still smaller microsclere, which
bears much the same relation to the larger form that the microscleres in the Astrophora
and Sigmatophora do to the megascleres; this second form of microsclere, which is one
of the minutest of all known spicules, is an amphiaster, the straight, slender axzis being
terminated by four minute recurved spines at each end; its form is quite peculiar and
its origin obscure, so that it throws no light on the relationship of the family; as micro-
scleres of only one order are present in the other two families, they will not help us
much in an investigation into the relative constancy of characters, but it may be
pointed out that, while the Corticidee differ from the Placinide widely so far as the
character of the mesoderm and type of chamber-system are concerned, they are
evidently closely united together by the characters of the spicules, which in this case as
in others are found to be more persistent than those of the soft parts. The character by
which all three families are united into a single group is the presence in all of small
spicules, which are all derivable from a tetractinose aster; thus in the Placinidse the aster
may assume the character of a candelabrum or of a trisne, the trizne in one species,
Placina trilophe, resembling that of the Thrombidses, except that it is not spinose; in
the Corticidee the candelabrum has been preserved as the characteristic form, in the
Thrombide the triene. In none of these Sponges do the spicules occur aggregated into
fibres, and while the Placinidm are evidently a primitive group from which the other two
have been derived, these last agree together in possessing a diplodal chamber-system and
a collenchymatous mesoderm ; the three families may, therefore, be classed together as a
single group, forming o third suborder, the Microsclerophora.

In searching for relatively constant characters we have been able to unfold at the
same time the nature of our classification, and we have arrived at the result that such a
phenomenon as an absolutely constant character does not exist; Sponges like other
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organisms are each to be regarded as a nexus of more or less dependent variables ; all
change together, but at different rates; but amongst the less dependent are the micro-
scleres, which thus maintain a relative constancy amidst the shifting changes of the rest.
To the same conclusion Schulze appears to have been led, since in his already published
aystem of the Hexactinellida, the systematic importance of the microsclere stands next in
order to the Lyssacine or Dictyonine character of the main skeleton ; just as in our classi-
fication it follows on the Lithistid or Choristid character. The same result will I expect
be attained in the case of Monaxonida, when this large group has been more exhaustively
studied. That this expectation is founded on something more than analogy will appear
from some remarks (vide Appendix II) on those Monaxonid Sponges which my colleagues,
Messrs. Ridley and Dendy, transferred to me for examination on the supposition that
they belonged to the Tetractinellida, a supposition which we shared together, and which
was strengthened by the apparent absence of any close affinities between these Sponges
and the rest of the Monaxonida with which my colleagues were familiar.

It will probably conduce to clearness if I give here an abstract of the classification
of the Choristida so far arrived at, omitting the definitions, which will be given later :—

Order I. CHORISTIDA.

Suborder I. SIGMATOPHORA.
Family I. Tetillidee. Family II. Samidz.

Suborder II. ASTROPHORA.

Demus A. STREPTASTROSA.
Family I. Theneidse. Family II. Pachastrellidse.

Demus B. EvasTrosA.
Family 1. Stellettidee. Appendix—Epipolaside ?

Demus C. STERRASTROSA.
Family I. Geodiidee. Family II. Placospongidee.

Suborder III. MICROSCLEROPHORA.
Family I. Placinidee. Family II. Corticidee. Family III. Thrombidee.

In order to arrive at more general results first, we shall postpone a consideration of
the families of the Choriatida till we have pessed in review the Lithistida.
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Order II. LITHISTIDA, O. Schmidt.

Historical.—The earliest description of a recent Lithistid sponge, Macandrewio
azorica, we owe to Gray, who was not unnaturally greatly puzzled as to its nature;
struck by the resemblance of its oscules to the calyces of an Alcyonarian, he was much
inclined to place it with the Alcyonaria, but cautiously refrained from actually doing so,
since he was unable to find any traces of the polypes.’ Bowerbank would seem to have
been the first to definitely include the Lithistida with the Sponges,® but he did not
distinguish them from the Hexactinellida, and this, and his failure to understand the
true nature of the skeleton either in the Hexactinellida or the Lithistida, led him into
numerous errors ; not only did he class together these two widely different groups in the
same suborder, the fibro-siliceous Sponges, but he placed species belonging to both
in the same genus; thus the genus Dactylocalyx, instituted by Stutchbury to contain
the Hexactinellid species Dactylocalyx pumiceus, must be carefully distinguished
from the genus Dactylocalyx of Bowerbank, which in addition to this species contained
several others which are genuine Lithistids. This fact was not recognised by succeeding
writers for some years, and thus we find Gray in his classification of the Sponges?®
including both Hexactinellid and Lithistid Sponges in his order Coralliospongia, and
adopting the Bowerbankian genus Dactylocalyx, with its heterogeneous mixture of
species belonging to two groups of different subclasses. Similarly Wyville Thomson, in
an account of the Vitrea, an order proposed by him, falls into the same error.*

Duchassaing and Michelotti in 1864 instituted a family Lithospongise, but from its
definition it might include Hexactinellid as well as Lithistid Sponges, and from the
illustration given of the only species of the group known to them, I am inclined to think
that it was actually based on a Hexzactinellid Sponge.®

In 1869 Bowerbank ® largely added to our knowledge of the species of the order, but
included them all but one in the genus Dactylocalyz; in the same year” Bocage rescued
one species from this omnivorous genus, to which he tells us Bowerbank had intended to
devote it (as indeed he did in the Memoir just referred to, which was published slightly
later than Bocage's description). This species was made the type of a new genus,
Driscodermia, under the name of Discodermia polydiscus.

The next great step in advance was made by O. Schmidt,® who brought the Lithistid

! Gray, Proc. Zool. Soc. Lond., p. 437, pl. xv., 1869,
? Bowerbank, Phil. Trans., p. 279, 1858.
% Gray, Proc. Zool. Soc. Lond., p. 472, 1867,
¢ Wyville Thomaon, Ann. and Mag. Nat. Hist., ser. 4, vol, i. p. 119, 1868,
& Duchassaing and Michelotti, Spongiares d. L Mer Osmlbe, p- 84, pl. xii. figs. 3, 4, 1864,
¢ Bowerbank, Pros. Zool. Soc. Lond., p. 86, 1860.
? Bocage, Jorn, Sci. math. phys. ¢ nat, Lisboa, vol. ii. p. 160, pl xi. fig. 1, 1869.
¢ O. Schmidt, Bpong. Atlant. Gebiet., p. 21, pl iii., 1870,
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Sponges together into a single order with the name Lithistidee. The task of defining the
characters of this order Schmidt left to others, and it was most ably accomplished by
Carter,! who first furnished an exact account of the essential structure of the skeleton as
it is presented in this group. Subsequently the same author made several important
generic distinctions among the Lithistida.?

Zittel then followed with his great work on the order,® in which he subdivides it
into four families :—the Tetracladina, Rhizomorina, Megamorina, and Anomoclading ;
this was a great step in advance, and has simplified the labours of subsequent writers,
who have all adopted Zittel's system en bloc, excepting Carter, and Schmidt, the latter
of whom has offered some important criticisms upon it.

The Tetraclading are distinguished by Zittel as possessing desmas with a quadri-
radiate axial canal; in the Megamorina and Rhizomorina the desmas exhibit only a
uniaxial canal, and in the Anomocladina there is no canal at all, the tetraradiate or
elongate axes of the desma in other families being here replaced by a massive
centrum.

The characters of the families are given by Zittel as follows :—

Family I. Rhizomorine.—Desmas irregularly branched, beset with shorter or longer,
simple or composite, root-like processes or nodular excrescences, with a simple or branched
axial canal, Ectosomal spicules like those of the rest of the skeleton ; rhabdi and dicho-
trieenes also present.

Family II, Megamorina.—Desmas large, elongate, smooth, curved, irregularly branched,
or only forked at the ends, with a simple axial canal, loosely interlocked with each other.
Among them sometimes smaller desmas of Rhizomorine type. Ectosomal spicules rhabdi
or dichotrienes.

Family III. Arnomocladina.—Desmas consisting of four or more smooth arms meeting
in a thickened centre ; arms forked at the end. Bacillar spicules are also present in great
abundance.

Family IV. Tetracladina.—Desmas quadriradiate, the four arms branched or
thickened at the ends, with four axial canals meeting at angles of 120°. Ectosomal
spicules generally present in abundance (dichotrisnes, phyllotrisenes, discotrisnes, and
“ bacillar " spicules).

As a classification of fossil Sponges this has much to recommend it, but the systematist
who relies too exclusively on the characters which survive in these mere remnants of
organisms cannot hope for more than a very rough approzimation to the truth; with all
the knowledge which we can obtain from the recent organism we cannot attain to more

1 Carter, Ann. and Mag. Nat. Hist., ser. 4, vol. xii, pp. 349, 437, 1873.

T Carter, Ann, and Mag. Nat. Hist., ser. 4, vol. xviil. p. 460, 1878.

¥ Zittel, Studien ii. fossile Spongien, IL. Lithistide, dbhandl. d. k. baier, dkad. d. Wiss., vol. xiii, pp. 65-164; transla-
tion, Ann. and Mag, Nat, Hist., ser. 8, vol. il. pp. 113, 235, 324, 385, 467, 1878, ‘
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than approximations, and how much less if we found our classification on the fossil rather
than on the recent Sponges; in the former the microscleres are inevitably lost in the
process of petrefaction, so that not a single fossil Sponge has yet yielded a trace of these
important guides, and the characters of the chamber-system, only next important, must
necessarily disappear with the soft parts.

The most important observation made by Schmidt bea.rmg on Zittel's classification is
the existence of a passage from the Tetracladine type of desma to the Rhizomorine, and
this I can fully confirm from my own examination of Schmidt's material ; the passage
occurs in Macandrewia clovatella,! and clears up many difficulties as regards the
relationships of the Lithistids, a subject that will be discussed directly. O. Schmidt®
having found that the distinction between the Rhizomorina and the Tetracladina cannot
be maintained as absolute, laid great, and as I think undue, stress on another, the
presence, namely, of the discotrisene, which he made the character of what he named the
“ Discodermia ” series ; the presence of the discotrizene does not correspond either with
generic or family distinctions, and can no more be made use of as a classificatory
character than say the dichotrizne, as distinguished from the orthotrizene, in the case of
the Choristida.

Too little is known of the characters of the soft parts in the Lithistida to enable us to
judge how far they may be useful in classification. In the following five species, Theonella
swinhoer, Discodermia discifurca, Corallistes typus, Corallistes masoni, and Pleroma
turbinatum, the chamber system is aphodal, and the chosnosomal mesoderm sarcen-
chymatous, in Azorca pfeiffere the chamber system is diplodal and the choanosomal
mesoderm of an exceptional character (vide p. 321). The difference between an aphodal
and diplodal chamber system in the Lithistida is not very marked, and is not of the
same importance as that between the aphodal and ewrypylous systems. It is of interest,
however, to observe that the species enumerated as possessing an aphodal system are
more closely related to one another than to Azorica, which is widely separated from
them on other grounds. The size of the chambers in six species, viz., Theonella
swinhoet, Discodermia discifurca, Corallistes typus, Corallistes masoni, Siphonidium
capitatum, and Azorica pfeiffers, is very similar, ranging from 0-015 to 0°024 mm. in
length, by 0018 to 0°031 mm. in breadth; in Pleroma turbinatum it is exceptionally
great, viz., 0°04 by 0°044 mm.

The characters on which we must depend for the subdivision of the order are those of
the skeleton, including of course the microscleres, the presence or absence of which can
be definitely ascertained in mogt of the existing Lithistida, though never in the fossil

forms.
10, Schmjdt, Spong, Meerb, v. Mexico, p. 24, 1879. * Loe. ait.
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In an article in the Encyclopredia Britannica I proposed the following classification,
which is based on differences in the characters of the desmas :—

Order Lithistida, O. Schmidt.

Suborder I. Tetracladina (Zittel). The desma is tetracrepid.

Family I, Tetracladidee. With the characters of the suborder.  Examples— Theonellu,
Gray ; Discodermia, Bocage ; Siphonia, Parkinson.

Suborder II. Rhabdocrepida. The desmas are of various forms, founded on a mono-
creptd basis.

Family I. Megamorinidee (Zittel, emend.). The desmas are of comparatively large size;
the ectosomal spicules are trieenes and the microscleres are usually spirasters. Examples
~—Corallistes, 0. Scb.; Dorydermia, Zittel; Hyalotragos, Zittel ; Lyidium, O. Sch.

Family II. Micromorinid®. The desmas are of comparatively small size, trienes
and microscleres are absent. Examples—Azorica, Carter; Verruclina, Zittel.

Suborder III. Anomocladina. The desmas with a nucleate massive centrum from
which a variable number of arms proceed radiately. Examples— Petwlina, O. 8.; Astylo-
spongia, Roemer.

On becoming convinced of the occurrence of the passage from the tetracrepid to the
monocrepid desma, discovered by O. Schmidt to occur in the case of Macandreuwia; and
further recognising the closeness of the affinity which exists between the Tetracladide,
and Megamorinidee (as defined above), I made a fresh attempt at classification, and this
time based it on the presence and absence of triene spicules; thus making primary use
of the same character that is employed for the separation of the Choristida from the
Monaxonida.

In this way the order Lithistida would be divided into two suborders, the Trizenophora
and Rhabdophora. The Trieenophora would be distinguished not only by trisenes but
by the presence of microscleres and by the larger size of the desma.

Further investigation, however, revealed the presence of microscleres in two
Rhabdophorous genera (Scleritoderma and Neopelta); in the latter an amphiaster is
present, in the former a sigmaspire, precisely similar to the typical sigmaspire of the
Tetilhide.

These genera thus agree with the Trimnophora in possessing microscleres, and with
the Rhabdophora in the absence of trisenes. They are truly annectant, or passage-forms
through which the Trisenophora pass into the Rhabdophora. If they are to be classed
with either group it should be with the former since they further resemble them in
possessing a special ectosomal spicule. Their inclusion however necessitates a change
in the proposed classification, and I now offer the following, in which the presence or
absence of special ectosomal spicules and of microscleres serves for the definition of two
suborders—the Hoplophora and Anoplia; the Hoplophora are subdivided into two dexni,
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the Trieenosa and Rhabdosa; in the former triene spicules are present, but not in the
latter. The following is a table of the proposed groups :—

QOrder 1I. LITHISTIDA.
Suborder I. HOPLOPHORA.

Demus I. TRIENOSA.

Family I Tetracladidee (Tetracladina, Zittel).
Family II Corallistidse (Rhizomorina, Zittel).
Family III. Pleromide (Megamorina, Zittel).

Demus II. REABDOSA.

Family I. Neopeltidee. Family II. Scleritodermidse.
Family IT1. Cladopeltide.

Suborder 1I. ANOPLIA.

Family I. Azoricide (Rhizomorina, Zittel).
Family II. Anomocladid® (Anomocladina, Zittel).

. Relations of the Lithwstida to the Choristida.—The presence of the desma through-
out the Lithistida suggests a monophyletic origin for the order, for it is extremely
improbable that this form of spicule has been separately evolved more than once. The
resemblance of the Trisenose Lithistids to the Choristid Streptastrosa is so marked that
there can be little doubt of the close phylogenetic connection of the two groups, and
further, the fact that the desma commences in the Tetracladidese as a microcalthrops proves
that the order of descent has been from the Choristida to the Lithistida, and not in the
reverse direction. Again, since the point of connection with the Choristida is furnished
by the Trienosa, it is this which must be regarded as the ancestral demus; the
Rhabdosa are descended from it, and from the Rhabdosa the Anoplia.

The adherence of the Lithistida to the Choristida being admittedly through the demi
Trieenosa and Streptastrosa, the next question that arises is as to which of the families
of these demi stand in closest connection, and I think it will be found that these are the
Pachastrellidss on the one hand, and the Tetracladids on the other, for if we compare
such a Pachastrellid as Pachastrella abyssi with such a Tetracladid as Macandrewia we
shall find a closer correspondence between the complements of spicules of the two, than in
the case of any other two members of the two demi; thus each possesses as microscleres,
microxeas, microstrongyles, and spirasters, of similar, indeed almost identical characters.
Both possess oxess, and the calthrops of Packastrella are represented by the tetracrepid
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desmas of Macandrewia. In both, further, the chamber-system is aphodal, and the
choanosomal mesoderm sarcenchymatous,

No dichotrisenes, however, are present in Pachastrella, as there are in Pleroma
among the Pleromidz, in most of the Corallistide, and in some Tetracladide ; and though
these spicules do not oceur in Macandrewia, they are represented by the closely similar
phyllotrisenes, which have been evolved from them. This difference however is not of
sufficient importance to shift the connection from the Pachastrellidze to the Theneide (a
connection however which by another line of reasoning I admit to be possible), it merely
suggests that the Pachastrellid ancestor of the Tetracladide possessed dichotrienes which
the genus Pachastrella has lost,

So far as can be judged from resemblances between existing Sponges, the Tetra-
cladidze have descended from the Pachastrellidee, and are the oldest family of the demus.
In some respects however the Pleromids and Corallistide® are least removed from what
we should conclude was the ancestral type, and it is possible that these families should be
regarded not as derived from the Tetracladids, but from an ancestor common to them
both. Thus in Pachastrelle some of the calthrops are replaced by triods and oxeas; and
in Macandrewia some of the tetracrepid desmas by triacrepid and rhabdocrepid ones; if
now the ancestral Lithistid possessed a similar mixture of forms, the Tetracladidse might
be regarded as having originated by the selection of the tetracrepid desmas exclusively
(the selection being incomplete in the case of Macandrewra), and the Corallistidee and
Pleromide by a selection of the rhabdocrepid forms. This view is in accordance with
the fact that the flagellated chambers in Pleroma are larger, and one would therefore
presume more primitive, than in any other Lithistid, and indeed than in Pacha-
strello itself. It would also accord with the fact that dichotrisenes are more common in
the Corallistidee and Pleromidse, and phyllotrisnes and discotrizenes in the Tetracladids.
The modification thus introduced into our earlier results will be carried still further when
we reflect that a Lithistid ancestor with dichotrizenes and large flagellated chambers,
involves a Pachastrellid ancestor with dichotrizenes and large flagellated chambers, and
such a Pachastrellid would approach more nearly the Theneids than any existing Pacha-
strellid of which the soft parts have been examined. This is a farther indication of the pro-
bability that the Pachastrellidse have been derived from the Theneids. On the whole then
it would appear that the Lithistida have descended from an extinet pro-Lithistid ancestor,
which in turn had descended from an extinct pro-Pachastrellid ancestor, possessing closer
affinities with the Theneidee than do any of the existing forms of the Pachastrellidse.

From the Trienosa to the Anomocladidae we are presented with an almost continuous
series of gradually simpler forms, simpler, that is, as regards the characters of the skeleton.
Thus in the Rhabdosa trienes have disappeared, and while in one family (Cladopeltida)
microscleres are absent, in another they are sigmaspires (Scleritoderma).!

! In this case at all events the sigmaspire is to be regarded es a degenerate and not as a primitive epicyle ; of coursé;
one is left with a last appeal to * reversion.”



REPORT ON THE TETRACTINELLIDA. exxl

With this simplification proceeds a diminution in the size of the desma, so that in the
Rhabdosa and in the Anoplid it is much smaller than in most of the Trizenosa. In the
Anoplia ectosomal spicules have disappeared, but the desma is still rhabdocrepid in the
Azoricidem ; in the Anomocladidee, however, even the crepis disappears, and we are left
with a skeleton of acrepid desmas and rhabdi. It is worthy of note that, notwithstanding
the simplification attained by Vetulina, the only existing Anomocladid, the mass of its
skeleton as compared to that of the sponge is larger than in any other Lithistid, probably
larger than in any other known sponge.

A summary of the foregoing classification and an account of families and genera will

now be given :—

Tribe TETRACTINELLIDA, Marshall.
- Tetractinellida, Marshall, Zeitschr. f. wiss. Zool., Bd. xxvii. p. 134, 1876.
Demospongi® in which trisene or tetraxon megascleres, or Lithistid desmas, are present.
These characters fail in a single family, the Placospongides, with a single genus,
Placospongia; this is included in the Tetractinellida on account of the presence of
sterrasters, which are not known in any other Sponge outside the Tetractinellida.

Order I. CHORISTIDA, Sollas.
Choristida, Sollas, Anp. and Mag. Nat. Hist., ser. 5, vol vi. p. 386, 1880.
Tetractinellida in which Lithistid desmas are absent, and the megascleres are never
articulated to form a coherent skeleton.

Suborder I. SIGMATOPHORA, Sollas.
Sigmatophora, Scllas, Article ¢ Sponges,” Encyclopzdia Britannica, voL xxii. p. 423, 1887.
Choristida in which the microsclere, when present, is a sigmaspire.

, Family I. TET1LLID &, Sollas.
Group Tethyina, Carter, Ann. and Mag, Nat. Hist,, ser. 4, vol. xvi. p. 67, 1876.
Tetiliidz, Sollas, Bei. Proc. Roy. Dubl. Sow, vol. v. p. 178, 1886,

Historical.—The earliest described species of Tetillid Sponge is Crantella (4lcyonium)
cransum, Miller.! This was subsequently associated by Lamarck with & Monaxonid
Sponge, Tethya lyncurium, in the same genus Tethya, Lemarck.’ That Tethya cranium
and Tethya lyncurium are generically different was first recognised by Gray,’ on whom
devolved the responsibility of finding & new name for one of them. Zethya lyncurium

1 Miiller, Zool. Dan., pl. 1xxxv. fig. 1, 1789, ? Lamarck, Mém. & Mws, t. i. p. 71, 1815,
? Gray, Proc. Zool. Soc. Lond., p. 543, 1887,
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i & combination that by the accepted laws of nomenclature cannot possibly be disturbed,
since the species is the type of the genus so named by Lamarck, and accepted and
redefined by O. Schwidt in 1862. A new name should therefore have been found
for Tethya cranium. Gray, however, unfortunately substituted Nardo's name, Donatia
aurantiaca, for Tethya lyncuriwm, of which it is a mere synonym, and left Tethya
cranium to stand. This proceeding has naturally led to some confusion, but the
crror was not long left uncorrected, O. Schmidt,' some three years later, proposing a
new genus, Craniella, to receive Tethya cranium, and leaving Tethya lyncurium in
enjoyment of its established rights. O. Schmidf, however, included Craniella and its
near allies, together with less closely connected Sponges, such as Stelletta, in his family
Ancorinidee; and we owe to Carter? their separation as a distinct subfamily group.  Carter,
adopting Gray's nomenclature for Craniella cranium, named this group Tethyina, a
term which it is impossible to retain. The Challenger material has added two new genera
to the group, and it has become important enough to be raised to distinet family rank ;
indeed, independently of these fresh accessions, its claim to be regarded as a distinet
family would naturally be admitted on account of the sharp line of demarcation which
exists between it and the other members of Schmidt’s Ancorinide. Selecting Tetilia,
the most primitive genus of the family, as the type, I propose for it the name Tetillide. -

Definition.—The Tetillidee are Sigmatophora distinguished by characteristic pro-
trieenes, which never fail, and by sigmaspires, which not unfrequently are absent.

No other Sponge can well be mistaken for a Tetillid ; wide and numerous as are the
variations which occur within the limits of the family, the facies remains the same ; it is
not always easy to say on what particulars a facies depends; in this case 1 think these
will be found first in the form of the protrizne, which is not exactly repeated in any
other group of Sponges; next the anisoactinate character of the oxzeas may have some-
thing to do with it, for though such spicules occur in other Tetractinellids, I do not know
of any in which they are present to the same extent ; finally the mgma.splres when present
are highly characteristie.

The Skeleton.—The different forms of megascleres met with in the family are—

1. A somal oxea, which varies from 1-27 to 8 mm. in length according to the species ;
it is usually anisoactinate but sometimes isoactinate, the eccactine being shorter and
more bluntly pointed than the esactine.

2. A cortical oxes, which differs from the somal chiefly in being much smaller and
usually isoactinate,

3. Protrimnes, which may be isocladose, or anisocladose in the latter case two ; of the
cladi are usually of equal size, and smaller than the third. These spicules, as slso the
oxeas, are frequently trichodal.

! 0. Schmidt., Spong. Atlant. Gebiet., p. 66, 1870.
% Carter, dnn. and Mag. Nat, Hist., scr. 4, vol. xvi. p, 67, 1875,
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4. A plagiotriseene, with a very much reduced rhabdome ; this spicule, which has been
met with in one species only, is very similar to a calthrops (7etilla merguiensis, Carter).

5. Anatrimnes ; a somal form of this spicule can sometimes be distinguished from a
radical form,—in the latter the cladome is usually grapnel-like, in the former hastate.

6. Reductions of both the protrieenes and the anatrieenes are far from infrequent, one
or two of the cladi being suppressed, thus anadisenes, prodizenes, and monznes result.

Microscleres are usually present, though not always, and sometimes they are of more
than one form ; if there is but a single form it is invariably a sigmaspire, if more than
one, one of them is a sigmaspire. In two species the sigmaspire is spined (Tetilla japonica,
Lampe, and Craniella atropurpurea, Carter); in one it is centrotylote ( Tetilla geniculata,
Marenzeller). The additional forms of microscleres are toxaspires, which occur in
Chrotella macellata as the special microscleres of the cortex, those of the choanosome
remaining ag unmodified sigmaspires ; microstrongyles of variously curved forms, which
oceur in Tetslla stipitata, Carter, and microxeas, Tetslla australiensis, Carter. Minute
globules are associated with the sigmaspires in several species both of Tetille and
Craniella.

The number of different forms of megascleres present in the same species differs
greatly ; in some, e.g., Tetilla sandaline, only oxeas and protrienes may occur, in others
nearly all the forms which have been enumerated as occurring within the group. The
somal megascleres are more or less closely associated together in bundles or fibres, which
generally, if not always, radiate from a spicular centre or so-called nucleus, which is
excentrically situated within the Sponge, from this they diverge in a more or less spiral
course to the exterior. The cladomes of the trimnes do not attain their full growth till
they reach or enter the ectosome. In some species of Tetilla the interspaces between the
radial fibres are crossed by loosely scattered oxeas, not aggregated into fibres.

The cortical megascleres, which are always oxeas, may be loosely and irregularly
scattered through the cortex or more or less radially arranged (Craniella).

The Ectosome.—In the simplest forms, such as Tetilla sandalina, there is a totel
absence of cortex, and the ectosome is a mere investing membrane, the choanosome with
its flagellated chambers sometimes extending close up to the outer epithelium. From
this stage the gradual evolution of the cortex is traceable in different directions, in Tetilla
leptoderma and Tetilla grandis the ectosome is developed as a thin layer of fibro-
vesicular collenchyma; in Chrotelle simplex this increases in thickness and becomes
extensively excavated by intercortical cavities; corresponding with this advance we
find a slightly greater development of fusiform cells in the inner layer of what may
now be termed the cortex; in Cramsella; which completes the series in this direction,
the inner layer of the cortex is clearly differentiated from the outer, the latter
persisting as & collenchymatous tissue excavated by intercortical -cavities, the former—
converted into a fibrous tissue by the rich' development within it of fusiform cells—
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constituting one-half the thickness of the whole cortex. These two layers may be
distinguished as the inner and outer layers of the cortex. In the Sponges with a cortex
excavated by intercortical cavities, the pores are distributed generally in sieve-like
groups over the whole external surface; in Cinachyra they are restricted to special
poriferous recesses, invaginated into the choanosome, hence in this sponge there is no
longer any need for intercortical cavities, and accordingly the cortex is solid throughout,
consisting mainly of a densely fibrous layer of fusiform cells, with a minimum of
associated gelatinous matrix.

The Oscules may be the simple openings of single excurrent canals (Tetilla), or the
mouths of special cloacal recesses (Chrotella macellata, Cinachyra barbata), or each may
be the mouth of a system of intercortical cavities, which receive several excurrent canals.
These canals pass through the inner layer of the cortex and open into the intercortical
cavities by sphinctrate apertures (Craniella).

Associated with the progressive modification of the ectosome are certain changes in
the character of the mesoderm and the chamber-system ; the collenchymatous mesoderm
of the non-corticate species (Tetilla) becomes a granular collenchyma in the simpler
corticate species (Chrotella), and a true sarcenchyme in the higher (Cranzella); corre-
spondingly the flagellated chambers pass from a eurypylous to an aphodal stage, at the
same time becoming reduced in size (from about 0071 by 0°044 rmm. in Tetella, to 0-025
by 0035 mm. in Cranzella).

Gemtal Products—Ova have been met with in Chrotella macellate, and spermatozoa
in sperm-clusters in several species, in Tetilla pedifera, Tetilla grandis, Chrotella
macellata (in which they occur in vast numbers in the vicinity of the cloacas), and in
Crantella schmidtis; they have also been observed in Cranielle cranium.

Development.—The embryos and young Sponges observed in Craniella stmillimo and
Craniella schmidtis are described on pp. 83, 40,

Genus 1. Tetilla, 0. Schmidt.

Tetilla, O. Schmidt, Spong. Kiiste v. Algier., p. 40, 1868,
» 0. Schmidt, Spong. Atlant. Gebiet., p. 66, 1870,
»  Sollas, Sci. Proc. Roy. Dubl. 8oe., vol. v. p. 179, 1886.

The ectosome is never differentiated to form a cortex, and never provided with
special spicules. It may be absent altogether, ¢.., represented only by the layer of
investing epithelium, or it may exist as a layer of soft fibro-vesicular collenchyma,
as much as 0'5 mm. thick. The mesoderm is a collenchyma ; and the canal-system
eurypylous. The megascleres are arranged in radiating fibres, but separate oxeas aré
also present, crossing those of the fibres transversely.

Type—Tetilla euplocamus, O. Schmidt.
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Genus 2. Chrotella, Sollas.
Chrotella, Sollas, Sci. Proc. Roy. Dubl. Soec., vol. v. p. 180, 1886.

The ectosome is a soft cortex, consisting of fibro-vesicular collenchyma, exca-
vated by extensive intercortical cavities or sinuous canals; the inner layer is not
differentiated from the outer, but contains a large number of fusiform cells arranged
tangentially.

" The spicules of the cortex are scattered through it in various directions, but rarely
radiately.

The choanosome consists of granular collenchyma or sarcenchyme, the chamber-
system is eurypylous or aphodal.

The excurrent canals may open to the exterior in simple oscules or by a common
cloaca.

The somal megascleres are arranged in radiating fibres, which are crossed by loosely
scattered oxeas lying more or less transversely.

Type— Chrotella simplex, Sollas.

There is a second species, Chrotelle macellata, which differs from the type in
possessing large excurrent cloacas, this may be regarded as a character of generic
importance, but I am unwilling to establish more genera with single species than are
absolutely necessary.

Genus 3. Cinachyra, Sollas.
Cinachyra, Sollas, Sci. Proc. Roy. Dubl. Soc., vol. v. p. 182, 1886,

The ectosome is a thick cortex, which consists chiefly of a dense fibrous felt of
fusiform cells, only passing into a thin layer of collenchyma close to the outer surface.
Cortical oxeas, chiefly confined to the outer three-quarters of the cortex, traverse it
radially at right angles to the surface. ‘

The cortex is solid throughout, without intercortical cavities,

The excurrent and incurrent apertures are confined to special flask-shaped recesses,
formed by an inflection inwards of the cortex ; the mouth of each recess is sphinctrate,
and the walls are perforated by pores, which communicate with the excurrent or incurrent
canals as the case may be.

The somal megascleres are collected into fibres which take a spiral course within the
Sponge ; no separate megsscleres are strewn through the choanosome transversely to
these fibres. ' :

The mesoderm of the choanosome consists of a granular collenchyma. The chamber-
system is eurypylous.

Type—Cinachrya barbata, Sollas.
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Genus 4. Cranzelle, O. Schmidt.

Craniella, O, Schmidt, Spong. Atlant. Gebiet., p. 66, 1876.
»»  Sollas, Ann, and Mag. Nat. Hist., ser. 5, vol ix. p. 149, 1882; Sci. Proc. Roy. Dubl.
Soc., p. 181, 1886.

The cortex is differentiated into an inner fibrous layer, traversed radially by cortical
oxeas ; and an outer collenchymatous layer, excavated by intercortical cavities.

The pores lie in groups, perforating the roofs of the intercortical cavities ; the oscules
are distingunishable from the pores, and are usually few in number.

The mesoderm of the choanosome consists of sarcenchyme. The chamber-system is
aphodal.

Type—Cranzella cranium, Lamarck.

Family IIl. SaM1p &, Sollas,
Samide, Sollas, Encyclopedin Britannice, vol. xxii. p. 423.

History.—The genus Samus, on which this family is founded, was included by Gray
in the family Clioniadee, Gray.! With Cliona, the type of this family, it has evidently no
near relation. Carter baving founded a family very similar to the Clioniade, viz., the
Ececelonid®,” to contain the three genera, Cliona, Thoosa, and Alectona, subsequently
added Samus to it and another new genus Dotona.® The family Eccelonida not being
established on morphological characters, but on a peculiarity of habit only, could scarcely
be expected to stand, and a very slight examination is sutlicient to convince us of the
want of morphological affinity between its components. The family evidently cannot be
defended, but even were this not the case, the genus Samus would have to be removed
from it, since it possesses no essential character in common with its associates. The
presence of the amphitrizene, the only megasclere it possesses, indicates its place with the
Tetractinellida ; the sigmaspire similarly with the Sigmatophora; within this demus it
must be included as the representative of a distinet family.

Defination.—Sigmatophora in which the characteristic megasclere is an amphitrisne.

Genus Samus, Gray.

Samus, Gray, Proc. Zool. Soc. Lond., p. 526, 1867.
» Carter, Ann, and Mag. Nat. Hist., eer. 5, vol. vi, p. 69, 1880.

With the definition of the family.
Type—Samus anonymus, Gray.

1 Gray, Proc. Zool. Soc. Lond., p. 528, 1867,
3 Carter, Journ, Roy. Mier. Soc., vol, ii, p. 486, 1879.
3 Carter, Ann., and Mag. Nat. Hssl., ser. 5, vol. vi, p. 58, 1880.
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PHYLOGENY OF THE SIGMATOPHORA.

Tetillidm Samid=
Crandella

Cinachiyra Chrotella

Tetilla o Samus

Suborder II. ASTROPHORA, Sollas.
Asterophora, Sollas, Encyclopmdia Britanniea, vol. xxii. p. 423, 1887,
Choristida in which one or more of the microscleres is an aster.

Demus I, STREPTASTROSA, n. n.
Spirastrose, Sollas, Encyclopedia Britannica, vol. xxii p. 423, 1887.
Astrophora in which one of the microscleres is a spiraster, or when this is not the
case one of the megascleres is a calthrops,
The name originally given to this group, Spirastrosa, is too similar to that adopted
by Ridley and Dendy for a Monaxon family, Spirastrellidse, and for the sake of distinction
Streptastrosa is now substituted.

Family I. THENEID &, Sollas.

Group Theneanina, Carter, Ann. and Mag. Nat. Hist., ser. b, vol. xi. p, 364, 1883,
Theneids, Sollas, Sci. Proc. Roy. DubL Soc., vol. v. p. 178, 1886,

History.—This family is founded on the genus Thenea, Gray, who evidently had
some notion of the value of the spiraster in classification ; a point that was subsequently
insisted on by myself both as distinguishing Thenea from Stelletta and as allying it with
Pecillastra.! It was next made use of by Carter, who.chose it as the distinctive
character of a subfamily, which he named Theneanina, including in it the genera Thenea
and Pecillastra. The group is here regarded as of family rank.

Definition.—Streptastrosa in which the microscleres are spirasters or amphiasters,
and oxyasters or microxeas,

The ectosome never forms a cortex. The mesoderm is a collenchyma. The chamber-
gystem is eurypylous.

The family cannot be defined by the spirester alone, as this is also present in the
Pachastrellids, which no doubt are very closely allied to the Theneide, bearing some-
what the same relation to them that the simpler genera of Tetillidee do to the more complex.

1 Solles, Ann, and Mag, Nas, Hist., ser, 5, vol. ix, pp. 434, 443,



CXX Vil THE VOYAGE OF H.M.S. CHALLENGER.

The Pachastrellidse cannot, however, be included in the same family (as the higher
Tetillidee are with the lower), because they afford a new point of departure for fresh
modifications of the microscleres, as is illustrated in the difference between these spicules
in Dercitus and Pachastrella.

The Theneidse are evidently an annectant group, uniting the Pachastrellide and the
Stellettidee with the Tetillids,

Genus 1. Thenea, Gray.

Thenea, Gray, Proc. Zool. Soc. Lond., p. 541, 1867.
»  Sollas, Ann. and Mag. Nat. Hist., ser. 5, vol. ix. p. 429, 1882,
»s»  Vosmaer, Niederl. Archiv f. Zool., Suppl.-Bd. p. 5, 1882,

History.—A full account of the history of this genus appears in my Report of the
Sponges collested by the Rev. Dr. Norman from Kors Fjord, Norway (loc. cit. supra).
It will therefore not be necessary to give more than a short summary here. The name
Thenea was first proposed by Gray (loc. cit.) to include Tethya muricata, Bowerbank.'
Subsequently various authors deseribed other specimens of this Sponge without recognising
their identity with it or with each other, and so bestowed new names upon them ; thus we
have Tisiphonia, proposed by Wyville Thomson,? Wywille-thomsonia, by Perceval Wright,?
and Dorwillia, by Saville Kent.* After the resuscitation of the name Thenew, which it
should be mentioned had been already recommended by Perceval Wright, a paper appeared
by Vosmaer in which its adoption was also advocated (loc. cit. supra), and it may now be
taken as definitely established; Carter,” who was inclined to another view, at length
giving in his adherence,

Definition.—Theneids® of symmetrical form, with one or more well- defined oscules,
and specialised poriferous areas, in addition to pores generally distributed. The
distinctive spicules are dichotrizenes, which together with the other megascleres are
radially arranged.

The species of Thenea are usually agariciform, aud either radiately or .bilaterally
symmetrical, in the radiate forms an upper moiety is usually separated from a lower by &
special poriferous recess, which is equatorial in position and either continuous or broken
up into a series of more or less oval areas ; the upper moiety or * pileus”’ bears the oscule,
or oscules, and ends in a sharp “ tegminal ” edge, often continued into a fringe of spicules,
overhanging the poriferous recess; in bilaterally symmetrical forms, from which all trace
of radiate symmetry has diseppeared, the distinction into a pileus and basal portion fails

! Bowerbank, Proc. Zool. Soc. Lond., p. 115, 1872 ; Mon. Brit. Spong,, vol. i. pp. 25, 108, 1864 ; see also p. 98 of
descriptive part of thie Report

2 Wyville Thomson, Pkil, Trans., p. 712, 1869,

3 E. P, Wright, Quart. Journ. Mier. Sei., vol. x. p. 7, pl. ii, 1870.

¢ Saville Kent, Monthly Micr. Journ., p. 283, pl. lxvi,, 1870,

& Carter, Ann, and Mag. Nat. His., ser. 6, vol. xi. pp. 364, 362, 1883,
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owing to the lateral position of hoth oscule and poriferous recess, which are of nearly
equal size and situated on opposite sides of the Sponge.

As a rule radical fibres descend from the base of the Sponge and either end separately
in splayed out leashes, or become matted together into a basal mass.

The spicules usually include the following :—

I. Megascleres—(1) oxea ; (2) protrizzne or plagiotrizene ; (3) dichotrizene with very
long deuterocladi; (4) anatrizne, which may be differentiated into a somal and radical
form.

IL. Microscleres—(1) spiraster, or amphiaster; (2) metaster, and (3) plesiaster or
oxyaster.

Although the mesoderm is always collenchymatous, it is very variable in quantity,
sometimes being reduced to a minimum, so that the folding of the choanosomal plate is
obvious, sometimes on the other hand increasing to so great an extent that no suggestion
of the origin of the canal-system by folding is discernible, the canals being provided with
thick collenchymatous walls, and vela occurring at intervals no further apart than the
diameter of the canal, which is thus converted into a succession of vesicles. Reproduction
is both sexual and asexual (by external gemmation),

Genus 2. Characella, Sollas.
Characella, Sollas, Sci. Proe. Roy. Dubl, Soc., vol. v. p. 187, 1886,

Theneide of irregular form ; oscules and pores not regularly distributed ; megascleres
not radially arranged, consisting of oxeas and orthotriznes and dichotri®nes ; the triznes
are confined to the ectosome. The microscleres are microxeas and amphiasters. The
mesoderm 1s a collenchyma, containing numerous granules.

Type—Characella aspera, n. sp.

This genus is closely allied to Pecillastra, from which it differs by the absence of
trizenes from the choanosome. The character of the mesoderm may furnish another
point of distinction.

Genus 3. Pexcillastra, n. n.

Normanta, Bwk., Norman, Brit. Assoc. Report, p. 328, 1868,
" Bowerbauk, Mon. Brit. Spong., vol. iii. p. 2568, 1874,
”» Sollas, Sci. Proc. Roy. Dubl. Soc., vol. v. p. 186, 1886.

Theneid® without special symmetry, but usually of plate-like form, bearing on one
surface the oscules and on the opposite the pores, which are never collected into special

recesses. The skeleton consists of oxeas, trimnes, and calthrops, which are aggregated
into more or less longitudinal and transverse bundles or indistinct fibres, the triznes
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occupying the usual position in the ectosome and the ecalthrops occurring 1u the
choanosome. Anatrisenes are absent. The microscleres are spirasters, plesiasters or
oxyasters, and microxeas. .

History.—The Sponge on which Bowerbank founded this genus was named by him
Normania crassa, it was dredged off Shetland by the Rev. A. M. Norman (vide p. 98).
First mentioned in the British Association Report (loc. cit.), 1t was afterwards fully
described in the Monograph of the British Sponges (loc. ¢it.). In 1878 Carter' stated
that Ecionema compressa, Bowerbank, 1866, Hymeniacidon placentula, Bwk., 1874,
and Normania crassa, Bwk., 1868, are identical species, and only varietally different from
Thenea muricata. Specimens placed in my hands by the Rev. Dr. Norman for the
purpose, enabled me to confirm this statement as regards the identification of the first
three species, but not as regards the closeness of their association with Thenea muricata.®

This was clearly an error, as Norman® has also pointed out, and as Carter* has since
admitted.

Since the first three species are identical it becomes necessary to make a choice of
generic and specific names. And first as to the genus. Hymensacidon can at once be put
out of court; whatever else that genus may be it does not belong to the Tetractinellida.
There remain Ecionema and Normania; Carter, on the ground that Ecionema has
precedence, declares for it, I think, somewhat hastily; the genus Ecionema was defined
by Bowerbank® in 1864, and the species Ecionema acervus, Bwk., specially assigned to
it as the type. The genus cannot therefore be used to include species generically
different from FEcionema acervus. Now this species, as we know from Bowerbank'’s®
descriptions with full illustrations given later, does not even belong to the family
Theneidee ; it is plainly a member of the Stellettides, and stands there as the type of the
genus Feionema.

Ecionema therefore is not available a8 a generic name for Normania crassd,
Hymeniacidon placentula, and Ecionema compressa; and Normania alone remains with
a claim ; I should have much preferred to retain this as connecting Norman’s name with
the Sponges, in the investigation of which he has rendered such invaluable assistance;
but it appears to have been preoccupied ; true, Bowerbank remarks that Brady's genus
Normania, which has precedence, cannot stand, but this makes no difference, since
according to convention, a discarded name which has ceased to be used for one species, 0T
genus, cannot be applied to another, otherwise the door would be opened to confusion.
I therefore propose to rename the genus Pacillastra.

1 Carter, Ann. and Mag, Nal. Hist., ser. b, vol. ii. p. 174,

% Sollas, Ann. and Mag. Nat. Hisl., eer. 5, vol. ix. p. 433, 1882.

3 Bowerbank, Mon, Brit. Spong,, vol. iv. p. 29, 1889,

i Carter, Ann. and Mag. Nat. Hist., ser. b, vol. xi. p. 369, 1883,

¢ Bowerbank, Mon. Brit. 8pong., vol. i. p. 173, 1864,

¢ Bowerbank, Proc. Zook Soo. Lond., p. 322, pl. xxx, figs. 1-8, 1878.
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Genus 4. Sphinctrella, O. Schmidt.

Sphinctrella, O. Schmidt, Spong. Atlant. Gebiet., p. 65, 1870.
Vuleanella, Sollas, Sci. Proc. Roy. Dubl Soc., N.S., vol. v. p. 186, 1886.

Theneide of no regular form, distinguished by one or more large oscules, which are
fringed at the margin by long oxeas, and lead into cloacas with fenestrated walls.  Special
poriferous recesses are absent. The spicules and skeleton are similar to those of
Peacillastra.

Type—Sphinctrella horrida, O. Schmidt.

The Sponge on which I founded the genus Vulcanella is so different in general form
and outward appearance from Sphinctrella horrida, and Schmidt's descriptions are so
incomplete, that it was not till I had an opportunity of examining a fragment of Schmidt’s
species that I noticed the resemblance; since then I have found in the Challenger
collection two other species, which are more like Sphinctrella horrida in general character,
and there can be little doubt as to the identity of Vulcarelle with Sphinctrella.

Genus 5. Triptolemus, n. gen.

Thencide of no regular form, usually incrusting. Oscules and pores not known.
The megascleres include an oxea and centrotrisene, the microscleres a spiraster and spinose
microxea.

Type— Triptolemus cladosus, n. sp. (p. 93).

The first discovered species of this genus were assigned by Carter, who deseribed
them, first to Pachastrelle, and subsequently to Samus; beyond the characters and
arrangement of the spicules, but little is known about them, and so long as the characters

of the chamber-system are uncertain, the position of the genus is more or less open to
question,

~ Genus 6. Steba, n. gen. (provisional).

Theneids of no regular form; in the only species known burrowing. The mega-
scleres are dichotrisenes, the microscleres spinose microxeas.

Type—Staba simplex. (Carter) (p. 102).

This is another of the Sponges assigned by Carter to the genus Semus; in that genus
as redefined by us it cannot -be included, and since there is no other existing genus to
which it can be referred, it becomes necessary to institute a new one to receive it.

! Carter, Ann. and Mag. Nat. Hist, sex. 4, vol. xviii. p. 410, 1878 ; Carter, op. ¢it,, ser. 8, vol. vi. p. 60, 1880.
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Genus 7. Nethea, n. gen, (provisional).

. Theneids of no regular form; in the only species known, incrusting or burrowing.
The megascleres are an oxea and a dichotricene, with the rhabdome reduced to a
tubercle.

Type—Nethea nana (Carter) (p. 103).

This species is regarded by Carter as a Thenea; as this is a view which cannot be
maintained, we are led as in the case of the preceding species to institute a new genus
for its reception.

Genus 8. Placinastrella, F. E. Schulze.
Placinastrella, Schulze, Zeitschr. f. wiss. Zool,, Bd. xxxv. p. 449, 1880.

Theneidse in which the megascleres are calthrops, triods, and oxzeas; the calthrops
when situated near the surface is orientated like a triene which it then much resembles.
The microscleres are of two orders of size, a larger consisting of tri- and di-actinose
oxyasters, and a smaller, chiefly confined to the ectosome, and consisting of tetra-, tri-,
and di-actinose oxyasters,

Type—Placinastrella copiosa, F. E. Schulze (p. 103).

This genus is referred to the Theneidse with many misgivings. It reminds one very
much of Pecillastra in the arrangement of the microxeas (diactinose oxyasters), but
differs from it and from other genera of the Theneid family in the absence of spirasters;
indeed, by this deficiency it should, according to definition, be excluded from the family,
and it may be necessary to restore it to the Placinide, in which family Schulze
originally placed it. The mode of arrangement of the microxeas in the ectosome,
which they traverse at right angles to the surface, is very characteristic, and reminds one
of a similar arrangement in the Suberites.

Family II. PAcEAsTRELLID& (Carter).

Pachastrellina, Carter, Ann, and Mag. Nat. Hist., ser. 4, vol. xvi. pp. 48, 68, 89, 1875.
Pachastrellide, Solles, emend., Sci. Proc. Roy. Dubl. 8oc., vol. v. p. 177, 1886.

Definition.—Streptastrosa in which the chief megascleres are calthrops, trisnes being
absent. The microscleres may be spirasters, spherasters, or microrabds.

The choanosomal mesoderm is sarcenchymatous, and the chamber-system aphodal.

History.—The family * Pachastrellida,” as founded by Carter, is the fourth of the
order ‘Holoraphidota,” Carter, and includes the two subfamilies—* groups” Carter—
Pachastrellina and Lithistina (the latter equivalent to our order Lithistida); it i8 perhaps
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owing to its being thus too inclusive that it has not met with general adoption ; as used
in our scheme of classification the family Pachastrellidee is nearly equivalent to the
group or subfamily Pachastrellina, Carter.

The family is closely allied through Pachastrelle abyssy, O. Schmidt, with the
Theneide, its nearest relation in this family being the genus Pecillastra; by the
possession of an aphodal chamber-system and sarcenchymatous mesoderm the Pacha-
strellidee are, however, raised to a higher grade than the Theneidw®, and thus in framing
our phylogeny of the Streptastrosa we have regarded the Theneidse as the ancestral
group. '

It is only as a matter of convenience, however, that the Pachastrellidese are included
in the Streptastrosa, since the only genus which possesses the characteristic spiraster is
Pachastrella itself ; the other two genera of the family differ widely from this, first in the
absence of rhabdal megascleres, and next in the characters of the microscleres, which in
Dercitus are 2 toxa and microrabd, and in Colthropella a spheraster; the sole character
by which these genera are united with Pachastrella lies therefore, so far as the spicules
are concerned, in the calthrops, which is common toall. In Dercitus the characters of the
chamber-system and mesoderm are not known.

Genus 1. Pachastrella, Q. Schmidt.
Pachastrella, O. Schmidt, Spong. Kiiste v. Algier., p. 15, 1868.

Pachastrellidee in which the megascleres are calthrops and oxeas, the microsclercs

spirasters, microstrongyles, and (?) microxeas.
Type—Pachastrella monilifer, O. Schmidt (p. 110).

Genus 2, Dercitus, Gray.

Dercitus, Gray, Proc. Zool. Soc. Lond., p. 542, 1867.
Pachastrella, O, Schmidt, Spong. Atlant. Gebiet,, p. 76, 1870.
Battersbya, Bowerbank, Mon. Brit. Spong., vol iil p. 347.

Pachastrellids in which the microsclereg are spined microrabds and toxas,
Type—Dercitus bucklondi, Bowerbank (p. 108).

Genus 3. Calthropelle, n. gen.

Pachastrellide with only one form of microsclere, which is a euaster. The only
megascleres are calthrops, oxeas being absent.
Type—Calthropelle simplex, n. sp. (p.- 107).
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PEYLOGENY OF THE STREPTASTROSA.

Theneides Pachastrellide
' Dercitus Calthropella
| I |
Pachastrella
Characella
Thenea Sphinctrella——Pocillastra
Stcebu ! Placinastrella ? Triptolemus

Nethea 7

In this scheme Pacillastra is doubtfully supposed. to have originated from Thenea-
like Sponges, which may have been nearly allied to Sphinctrella, some of the species of
which are incrusting and others not, but none possess dichotrieenes like those of Thenea.

Nethea and Staba are supposed on account of their burrowing habits to be degenerate
forms.

As an alternative scheme for the Theneids the following may be suggested :—

Thenea

Sphincirella Characella
I I

| .
Pachastrellide—— Pacillustra—— Triptolemus

Placinastirella

Demus II. Evastrosa, Sollas.
Euastrosa, Sollas, Encyclopedia Britannice, vol xxii. p, 423, 1887.

Astrophora in which euasters are always present, but never spirasters nor sterrasters.
Trienes are present but not calthrops.

Family I. STELLETTID &,
Group Stellettina, Carter, Aun, and Mag. Nat. Hist,, ser, 4, vol. xvi. pp. 48, 67, 81, 1875.

History.—The central type of this family is the genus Stelletta, which was originally
defined by O. Schmidt in 1862" and at that time placed by him amongst the go-called

1 0. Schmidt, Spong. Adriat, Meeres, p. 46, 1862.
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Corticata. In 1870 Schmidt ' proposed the family Ancorinide to include Sponges with
‘“ anchor "-shaped spicules, but without sterrasters. The genera enumerated as belonging
to the family are :—Pachastrella, Sphinctrella, Tetillo, Craniello, Ancoring, and
Stellette ; all then defined by Schmidt for the first time.

In 1875, Carter proposed the group Stellettina as one of the subdivisions of his
family Pachytragida, which was defined as including * Sponges more or less corticate,
with a cancellous, more or less radiated structure, internally well differentiated.” This
family can no longer be maintained, at least not without a revision of the definition and
a change in the name, as neither are any longer indicative of the Sponges it includes.
At the same time in its essential features the family is a very natural one ; much more
so than Q. Schmidt's. It was subdivided into three groups of subfamily value :—the
Geodina, Stellettina, and Tethyina (Tetillidee). The Stellettina were rightly distin-
guished from. the Geodina by the absence of sterrasters, a distinction already made by
Schmidt between his Ancorinide and Geodiadm. In 1880 Carter,® recognising the
essential similarity between Caminus, Pachymatisma, and Erylus, suggested that these
genera, *‘ although belonging to the Geodina, should constitute a different group from the
Geodic proper.” Subsequently, however, in 1883, Carter ® enlarged the contents of the
group Stellettina by referring to it the genus Erylus, Gray (Stelletta mamallaris and
Stelletto, descophora, O. Schmidt), although he had previously rightly regarded Erylus us
a Geodiid genus, and I fail to perceive the reasons for his change of view. The essential
features of the sterraster are not affected by its form, and are as obviously present in the
Erylus ““disc” as in the Geodine “globate”; it is true, however, that the recurved
spines which usually terminate the actines of the Geodine sterraster are not present in
the Eryline, and this difference is connected with a difference in the mode of umion of
these spicules to form the sterrastral layer of the cortex ; but these differences are less
considerable than those which distinguish the sterraster, whether Eryline or Geodine, from
all astral spicules of the Stellettidze.

In 1880 O. Schmidt,* in adopting the division Tetractinellida, aba.ndons the distinc-
tion between the families Ancorinide and Geodinide as these were defined by him ;
and quite rightly so, since the contents of the Ancorinide differ far more from one another
than from the Geodiide. The distinction has, however, been quite recently revived by
Vosmaer ;* no reasons are assigned for this step, and the Ancorinide of Vosmaer are, if
possible, & more disorderly assemblage of diverse forms than that of Schmidt. Including
too much and excluding too much, I see no way to accepting it, and prefer to adopt
Carter’s group Stellettina, at the same time raising it to the value of a distinct family.

1 0. Bchmidt, Spong. Atlant, Qebiet., p. 84, 1870,
% Carter, Ann. and Mag. Nat. Hist., ser, 6, vol. vi. p. 137, 1880,
3 Carter, Ann. and Mag, Nat. Hist,, ser. 6, vol. i, p. 347, 1883,

+ 0. Schnidt, Spong. Meerb. Mexioo, p. 60, 1880.
8 Vosmaer, Bronn's Klass. u. Ord. d. Thierreichs, Porifera, p. 318, 1885,
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Definition.—FEuastrosa in  which the wmegascleres are oxeas and trieenes. The
chamber-system is aphodal and the mesoderm of the choanosome sarcenchymatous.
The ectosome may or may not form a cortex.

There may be but one form of aster or there may be two or more forms present ; in
the former case the additional aster is usually a euaster or a euaster reduced to a
microrabd, but there are some few cases ( Tribrachium, Tethyopsis, Disyringa) in which
it is a sanidaster, and one in which it is an irregular form of amphiaster (Stryphnus).

The arrangement of the megascleres is as a rule on the “radiate type,” even when
absent in large fully grown Sponges this arrangement usually occurs in the young
Sponge ; but there are one or two cases in which there is an almost total absence of
arrangement in all known stages, e.g., in Stryphnus, and the species Stelletta pathologica,
0. Schmidt, of which the generic relations are obscure.

The trienes invariably present are usually ortho- or dicho-trizenes, the former, how-
ever, sometimes replaced by plagiotrisenes; anatrienes may or may not be present in
addition. In Stelletta pathologica remarkable centrotrine forms are met with, and
these attain their full development in the cboanosome as well as in the ectosome, while
in the rest of the family the trizenes are never fully grown till they reach the ectosome
or its vicinity. .

In the following genera the ectosome does not form a cortex:—Myrastra, Anthastra,
Ecionema; in the following the cortex is chiefly spicular:—Awurora, Papyrula, Stryphnus,
Algol; in the remainder chiefly fibrous or fibro-spicular :—Pilochrota, Astrella,
Psammastra, Tribrachium, Ancorina, Disyringa, Tethyopsus.

Classification of the Stellettids.—The only attempt yet made to reduce the species
of the overgrown genus Stelletta (for our Stellettides is almost equivalent to Schmidt's
genus) to order is that of Carter, whose classification is as follows : —

“ Group Stellettina.

“ Subsection I. Psilodermata :—* Thin-skinned Stellettes.’

“a. Cortex thin or next to nothing, charged more or less with minute stellates
only (Stellifera).
“b, Cortex similar, but charged with bacilliform bodies chiefly (Bacillifera).
“ Subsection II. Pycnodermata :—* Thick-skinned Stellettes.’
“qa. Cortex thick, charged with discoid bodies (Discifera).
“b. Cortex thick, charged with globostellates (Globostellata).”

No illustrative species of Stellifera are given; of Bacillifera, Ecronema acervis,
Bwk., Ecionema densus, Bwk., Ecionema ponderosus (= Stryphnus ponderosus), Bwk.,
and Stelletta helleri, O. 8., are quoted; of Discifers, Stelletta euastrum, O. 8., Stelleltd
discophora, O. 8., Stelletta mamillaris, O. 8.; and of Globostellata, two new species:
Stelletta reticulata, Crtr., and Stelletta globostellata, Crtr.
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Notwithstanding its want of completeness this arrangement has a good deal to
recommend it ; a particularly good distinction is the primary one into Psilodermata and
Pycnodermata. The Stellifera would include our Myriastra and Anthastra ; the Bacillifera
the single genus Ecionema, Bwk,

The Discifera are equivalent to the genus Erylus of the Geodiidee; the Globostellata
to the new genus 4urora.

In redistributing the contents of the family, regard has been paid to the general
assemblage of characters, and the genera now proposed will, I think, prove to be natural ;
there are some which are more doubtful than others, on account of their being founded
either on single species or on single characters; such are Astrella, distinguished from
Stelletta by possessing but one form of aster; Anthastra, distinguished from Myriastra
by the presence of a second aster (the anthaster), The grouping of the genera into
subfamilies depends chiefly on the characters of the asters.

Subfamily 1. Homasterina ; Stellettidee which never possess more than one form of
aster. '
a. Ectosome not a cortex—Miyrastra.
b. Ectosome a fibrous cortex— Pilochrota, Astrella.

In the remaining genera more than one form of aster is present, they may therefore be
termed ‘ heterastrose.”

Subfamily 2. Euasterina ; heterastrose Stellettidee in which the additional microsclere
is a euaster.

a. Ectosome not a cortex—Anthastra.
b. Ectosome a fibrous cortex—Stelletta, Dragmastra.
¢. Ectosome crowded with large spherasters, but net fibrous—Awurora.
Subfamily 3. Rhabdasterina ; heterastrose Stellettidee in which the additional micro-
sclere is a microrabd.
a. Ectosome not a cortex—Ecionema.
b. Ectosome a fibrous cortex— Psammastra.
¢. Ectosome crowded with microrabds—Papyrula, Algol.

Subfamily 4. Sanidasterina ; beterasterose Stellettides in which the additional miero-
sclere is a sanidaster or amphiaster.

a. Skeleton radiutely arranged, ectosome a fibrous or fibro-spicular cortex—
Ancorina, Tribrachium, Disyringa, Tethyopsis.

b. Skeleton with no regular arrangement, ectosome a spicular not a fibrous
cortex—Stryphnus.
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Subfamily 1. HoMASTERINA.

Genus 1. Myrastra, Sollas.
Myriastra, Sollas, Sei. Proc. Roy. Dubl. Soc., vol. v. p. 188, 1886.

Sponge small, frequently more or less spherical ; oscules distinct; pores in sieves,
leading into widely ramifying subdermal cavities. Ectosome thin, collenchymatous.
The microsclere is & chiaster.

Type—Myrastra subtilis (p. 113).

Genus 2. Pilochrota, Sollas.
Pilockrota, Sollas, Sci. Proe. Roy. Dubl. Soe., vol. v. p. 189, 1886,

Oscules usually distinet ; pores in sieves leading into radial incurrent canals which
are not constricted on passing through the fibrous layer of the cortex. Ectosome
differentiated to form a cortex which usually consists of a middle collenchymatous layer,
an outer thinner and an inner thicker fibrous layer. The microsclere is a chiaster.

Type—Pilochrota haeckel: (p. 120).

Genus 3. Astrella, Sollas.
Astrella, Sollas, Sci. Proc. Roy. Dubl. Soe., vol. v. p. 191, 1886.

The cortex is usually well developed, consisting of a thick outer layer of collenchyma,
sharply defined from a thick inner layer of fibrous tissue ; the collenchyma passes into &
thin fibrous layer benmeath the outer epithelium; pores in sieves. Chones completely
differentiated, consisting of a main canal traversing the collenchymatous layer,
proximally constricted into a narrow tube which passes through the inner fibrous layer,
distally divided into several branches each of which terminates beneath a pore-area. The
microsclere is a pycnaster. _

Type—Astrella vosmaer:, n. sp. (p. 181).

Subfamily 2. EvASTERINA.

Genus 4. Anthastra, Sollas.
Anthastra, Sollas, 8ci. Proc. Roy. Dubl. Soc., vol. v. p. 191, 1886.

Sponge usually more or less spherical ; oscules distinet or not ; pores in sieves over
lying extensive ramifying subdermal cavities. An anthaster is present in addition to &
chiaster.

Type—Anthastra pulchra, v. sp. (p. 188).
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Genus 5. Stelletta (O. Schmids).

Stelletta, O. Schmidt, Spong. Adriat. Meeres, p. 46, 1862.
w  Sollas, Sci. Proc. Roy. Dubl. Soc., vol. v. p. 192, 1886.

Oscules distinet or not; pores in sieves overlying completely differentiated chones.
Cortex well developed, similar in structure to that of Astrella. Of the two forms of
aster which are present, one is generally distributed throughout the Sponge (somal), the
other is restricted to the choanosome (choanosomal)

Type—=Stelletta boglici, O. Schmidt (p. 184).

Genus 6. Dragmastra, Sollas.
Dragmastra, Sollas, Sci. Proc. Roy. Dubl. Soc., vol. v, p. 193, 1886.
Sponge similar to Stelletta, but with the collenchymatous layer of the cortex crowded

with orthodragmas.
Type—Dragmastra normant, Sollas (p. 187).

Genus 7. Aurora, n. gen,

The cortex is not differentiated into two layers; densely crowded with large spher-
asters.
Type—Aurora globostellata (Carter) (p. 187).

Subfamily 3. SANIDASTERINA.

Genus 8, Ancorina (0. Schuidt).
Ancoring, O. Schmidt, Spong. Adriat. Meeres, p. 51, 1862.

The cortex is thick and fibrous, and is not produced into tubular outgrowths. The
sanidaster is confined to the ectosome; in addition a somal chlaster or chosnosomal
oxyaster may be present.

Type—Ancorina cerebrum, O. Schmidt (p. 188).

"

Genus 9. Tribrachium (Weltner emend. Sollas).

Tribrachium, Weltner, Beitriige z. Kenntnisa der Spong,, Inaug. Diss. Freiburg, p. 50, 1882.
» Sollss, Sci. Proc. Roy, Dubl, Soc., vol. v. p. 194, 1886.
Sponge spherical, produced into a special cloacal tube, the megascleres of which are
orthodizenes. The microscleres are sanidasters only, though a minute euaster may occa-
sionally be present.

Type—Tribrachium schmidtii, Weltner (p. 154).
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Genus 10. Tethyopsis, Stewart.
Tethyopsis, Stewart, Monthly Mier. Jouwrn., N.8. vol. x. P. 281, 1870.

Sponge more or less spherical, produced into a complex cloacal tube, the mega-
scleres of which are anisocladal orthotrimnes. The microscleres are an BGtOSOII.lal
spheraster (very minute pycnaster), a choanosomal chiaster, and an orthodragma ; sanid-
asters are absent.

The pores are not distributed over the general surface of the Sponge.

Type—Tethyopsis columnifera, Stewart (p. 190).

Genus 11. Disyringa, n. gen.

Sponge more or less spherical, produced at one pole into a complex cloacal tube, and
at the opposite pole into a simple poriferous tube, to which the pores of the Sponge are
confined. The megascleres of the clogcal tube are modified ortho- and dicho-trizenes.
The microscleres are an ectosomal sanidaster, a choanosomal oxyaster, and an ortho-
dragma,

Type—-Disyringa disstmilis (Ridley) (p. 161).

Genus 12. Stryphnus, Sollas.
Stryphnus, Sollas, Sci. Proc. Roy. Dubl. Soc., vol. v. p. 193, 1886.
Sponge massive; ectosome consisting of collenchyma densely crowded with mega-
scleres irregularly arranged. The somal megascleres are colossal oxeas, irregularly
distributed. The ectosomal megascleres are ortho-, plagio-, or dicho-trisenes. The micro-

scleres are some form of euaster and an irregular sanidaster or amphiaster.
Type—Stryphnus niger, Sollas (p. 171).

Subfamily 4, REABDASTERINA.

Genus 13. Ecionema (Bowerbank),
Ecionema, Bowerbank, Mon. Brit. Spong., vol i, p. 173, 1864,

The ectosome does not form a cortex. A microrabd is present in addition to &
euaster,
Type— Ecionema acervus, Bowerbank (p. 196).
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Genus 14, Papyrula, O. Schmidt.
Papyrula, Q. Schmidt, Spong. Kiiste v. Algiers, p. 18, 1868. _
The microscleres are a énaster and a microrabd. The ectosome is thin and densely
crowded with microxeas,

Type— Papyrula candidata, O. Schmidt (p. 199).

Genus 15. Psammastra, Sollas.
Psammastra, Sollas, Sci, Proe. Roy. Dubl. Soc., vol. v. p. 194, 1886.
Cortex thick, fibrous, containing embedded foreign bodies; surface conulose. The
megascleres include modified plagiotrizenes. Inaddition to euasters a microrabd is present.
Type—Psammastra. maurrayt, Sollas (p, 175).

Genus 16. Algol, n. gen.

The ectosome is thin, not fibrous, and contains tangentially scattered oxeas. The
microscleres are a chinster and o comparatively large microrabd. The, megascleres are
partly radially and partly irregularly arranged.

Type—Algol corticata (Carter) (p. 200).

PHYLOGENY OF THE STELLETTIDZA.

Disyringa
‘ | Tethyopeis Dragmastra
I
|
Tribrachium Astrella Psammastra i——-Stelletta

Stryphnus Anctlm'm Pilochrota Papyrula

I I
Psammastraf Algol Aurora Stryphnus?

| I |

Ecionema Myriastra Anthastra

APPENDIX TO THE EUASTROSA.
Family EPIPOLASID &, -

Euastrosa (?) without trisnes, possessing oxeas and -one or more forms of aster, The
oxeas arranged partly in radiating fibres, partly scattered loosely in the choanosome ; in
the ectosome disposed tangentielly, The chamber-system (so far as investigated) aphodal.
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Genus 1. Amphius, n. gen.

Epipolasidee possessing but one form of microsclere, an amphiaster. Chamber-
system diplodal.
Type—Amphius huxleyi, n. sp. (p. 178).

Genus 2. Asteropus, n. gen.

Epipolaside resembling Stryphnus, from which they differ mainly by the absence of a
triene. Chamber-system (?).
Type—Asteropus sumplex (Carter), p. 205.

Genus 3. .C'oppacias, n. gen.

Epipolasides in which the single form of microsclere is a euaster. Chamber-
system (%).
Type—Coppatias coriaceus (Carter), p. 207.

The position of this family is altogether doubtful; the genus Amphius certainly
presents great resemblance to the Stellettide so far as its soft tissues are concerned, and
the chamber-system might with almost as much justice be termed aphodal as diplodal;
of the soft parts of the other two genera nothing is known; Asteropus in the character
and arrangement of its spicules, at least in Asteropus simplex, so closely resembles Algol
corticata, with which it was associated by Carter in the genus Stellettinopsis, that I am
strongly of opinion some close phylogenetic connection exists between the two, and
indeed that Asteropus has resulted from an A4lgol by the loss of trimnes. Of Coppatias
am not in a position to speak, as I have seen no specimens of it, but I am inclined to think
that its place will eventually be found to lie somewhere within the Spintharophorous
division of the Monaxonids.

Demus ITI. STERRASTROSA, Sollas.
Sterrastrosa, Sollas, Encyclopedia Britannics, vol. xxii. p. 423, 1887.

Astrophora in which the characteristic microsclere is a sterraster,
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Family I. GEop11D &, Gray.

Geodiada, Gray, Proc. Zool. Soc. Lond., pp. 127, 492, 1867,

Geodinide, O, Schmidt, Spong. Atlant. Gebiet., p. 68, 1870.

Geodina, Carter, Ann, and Mag. Nat. Hist., ser. 4, vol. xvi. p. 66, 1375,
Geodida, Vosmaer, Bronn’s Klass, w. Ord. d. Thierreichs, Porifera, p. 315, 1887,

History.—The earliest described Choristid Sponge (Cydonium mulleri, Fleming)
belongs to this family; it was faithfully figured by Donati in 1750. The genus which
has given its name to the family is Geodia, Lamarck, of which Lamarck described a
single species, (Feodia gibberosa.! In his earliest work O. Schmidt? included the genus
Geodia, with the Corticata, but when this group was dissolved a family Geodiadze was
formed to receive the Geodine Sponges, this family and the Ancorinide together including
all the Choristid Sponges known to O. Schmidt. Gray, however, had previously proposed
a family Geodiadee which only differed from that of Schmidt by the exclusion of the
genus Placospongia, Gray, for which a special family, the Placospongiadae, was instituted.
Although Schmidt gives an account of Placospongie in his description of Atlantic
Sponges, I do not think he can have had a very intimate acquaintance with it, or he would
scarcely have laid so much stress on the supposed absence of trienes in Camanus when
the case was so much clearer in Placospengia, which is not only devoid of trizenes but of
oxeas as well, these spicules being replaced by tylostyles; perhaps a still more remarkable
feature in this Spounge is the replacement of euasters by spirasters; Gray being well
aware of these facts, was fully justified in excluding Placospongia from the
Geodiidze.

Gray's classification of the Sterrastrosa shows great insight and judgment. Omitting
the definitions, which are not felicitous, it is as follows : —

Family I. Geodiadse.

Genus 1. Pachymatisma, Bwk.— Pachymatisma johnstonia, Bwk,

2. Geodia, Lamk.—Geodia gibberosa, Lamk.

3. Cydonium, Fleming—Gray wrongly quotes Cydonium barrettr,
Bwk. (which is o Gleodia), as an example, the type is Cydonium
mullers, Fleming.

4. Erylus, Gray—Erylus mammaillaris, O. Schmidt.

5. Triate, Gray—Triate discophora, O. Schmids.

6. Caminus, Q. Schmidt— Caminus vulcant, Q. Schmidt.

Family IL Placospongiadse.
Genus 1. Placospongia, Gray— Placospongic melobesiodes, Gray.

! Lamarck, Mém. Mus. Hist, Nat. Parss, t. i. p. 333, 1815.
* 0. Bchmidt, Spong. Adriat. Meeres, p. 49, 1862.



exliv THE VOYAGE OF H.M.8. CHALLENGER.

Gray’s modification of this classification in 1872 is by no means an improvement, hut
notwithstanding numerous alterations the distinctness of the Placospongiadee from the
Geodiade is maintained.!

Carter in 1875 (loc. cit.) regarded the Geodiidee as a subfamily group of equal value to
the Stellettide and Téthyina (our Tetillidz), these three groups together constituting the
family Pachytragide, Carter. The genus Placospongia was removed from all association
with the Geodiidee and placed in the subfamily Donatina, Carter, belonging to the
Suberitidee. In 1880% I adopted Carter's group Geodinz, but included in it Placo-
spongia, a Sponge which I probably had not then seen, and was clearly not well
acquainted with. In the same year Carter® justified the association of Placospongia with
the Suberitide on the ground that it possesses tylostyles and spirasters; subsequently
Carter* proposed a new group, Placospongina = Placospongiadee, Gray, adding that “in
spiculation ” it unites the two groups *Suberites” and Geodina. Vosmaer does not
include Placospongia in the Geodiidee, nor indeed does it find a place in his system.

Definition.—Sterrastrosa possessing trisene megascleres.

The characters of the cortex, which is the most distinctive feature of the Sterr-
astrosa, have been raost closely studied in the Geodiidee. The sterrasters are united
together by fusiform fibrillated cells, probably inocytes, which are attached to the
projecting ends of the actines, and these are frequently furnished with recurved spines
to afford a surface of attachment: the connecting cells extend directly in a straight line
from the surface of one sterraster to the opposed faces of its surrounding neighbours,
and thus a strong, tough, composite sclerose and fibrous layer results, which we shall
term the ‘sterrastral layer.” It is a unique feature in the Sponges, nothing quite
similar to it occurring in any of the other groups; in some cases, as in Disyringa for
example, oxeas tangentially arranged are bound together by fibrous tissue in the cortex,
but the union is produced by the fibres wrapping round the united spicules; a somewhat
stmilar spicular layer also occurs in Dragmastra, which is characterised by a dragmastral
layer of the cortex, but the dragmas in this case lie in clusters in a collenchymatous
layer, and are not in organic connection with it ; in another Stellettid genus, Aurora, o
sclerose layer, in this case spherastral, occurs, but so far as one can conclude from an
examination of dried specimens, there is just as little organic union of the scleres here
as in Dragmastra; in Cranielle and Cinachyre a composite layer of oxzeas and fibrous
tissue occurs, but without presenting any such union as occurs in the Geodiide ; finally,
in the Monaxonid Tethya the cortex is characterised by spherasters embedded in fibrous
tissue, but though I have sought carefully for some signs of a direct connection between
the scleres and the fibres, I have never been able to find any.

1 Gray, Ann, and Mag. Nat, Hist., ser. 4, vol. ix. p. 460, 1872,
1 Sollas, Ann, and Mag. Nal. Hisl., ser. b, vol. v. p. 241, 1880,
s Carter, Anm. and Mag. Nat. Hist., sev. 5, vol. vi. p, 55, 1880,
¢ Carter, Ann, and Mag. Nat, Hist., ser. b, vol. ix. p. 357, 1882.
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In one genus of the Geodiidee, viz., Erylus, which belongs to the subfamily Erylina,
the sterrasters, in addition to presenting a different form to those of the rest of the
family, differ also in their mode of union: the fibrillated inocytes which bind them
together are attached to their surface, but do not appear to take a direct course from one
sclere to the other; so far as I can make out they wrap round them instead.

On the inner face of the sterrastral layer is a layer of fibrous tissue in which the
fusiform cells are tangentially arranged; this, which differs in thickness in different
species, will be spoken of as the “inner fibrous Iayer”; it and the sterrastral layer
together are probably homologous with the fibrous layer of the Stellettid cortex.

On the outer face of the sterrastral layer, between it and the outer epithelium, is a
layer of tissue, which differs in thickness and character with the species, occasionally it is
collenchymatous, but usually eystenchymatous ; it will be termed the ““ectochrote.” A
layer of microscleres (somal) invariably ocecurs in the ectochrote immediately below the
outer epithelium, and these spicules remain to indicate it in those cases where it is so
much reduced that but for them it would naturally be set down as absent. In one case,
Cydonium glariosus, it contains numerous embedded grains of sand.

The existence of the sterrastral layer gives great definiteness to the chones, which
traverse it usually as wide, simple, more or less cylindrical canals, closed at the inner
end by a very evident sphincter ; at the outer end they may either open directly to the
exterior by a simple large pore (uniporal chones), or break up into numerous ramifying
canals, or extend into wide subdermal sinuses, within the ectochrote, and then open to
the exterior by many pores with a sicve-like arrangement (cribriporal chones).

The excurrent canal-system opens to the exterior in very various ways, in some cases
by chones not differing in character from those of the incurrent system, so that, as well as
incurrent, we may have excurrent uniporal or cribriporal chones; in other cases different
arrangements prevail, thus in Pachymatisma the oscule is the opening of a large chone
which leads through the sphincter into a subcortical chamber, in which several large
excurrent eanals open by non-sphinctrate apertures, this structure may be regarded as an
overgrown uniporal chone; in Frylus and Caminus the oscule is the opening of a large
cloaca which receives the excurrent canals by non-sphinctrate openings, this may be
regarded as an overgrown uniporal chone without a sphincter, and in connection with
this we may notice that the incurrent chones in these genera do not appear to be
sphinetrate either; finally, in Geodia the oscule leads into a cloaca, into which numerous
large excurrent canals open, each provided with a special sphincter, this structure we
may suppose has been produced by the overgrowth of the centripetal end of a uniporal
chone and the multiplication of its sphincters. It must not be supposed, however, that
the cloacal structure of Gleodia has been actually produced in this way, in all probability
it arises in the manner explained on p. xxxi et seq.

It is on the characters of the excurrent and incurrent openings taken together that
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the generic distinctions of the group depend, these will be best understood by refercnce
to the accompanying diagrams (Fig. X1V.), )
Skeleton.—The general arvangement of the megascleres is radial, Lut to this there are
several cxceptions, at least in the adult state, for it is probable that in the very young
state all the Geodiid species are radiate. )
The most marked exceptions among adult Sponges are met with in Erylus, Camunus,
and Pachymatisma ; in the last named the oxeas arc scattered without any trace of order

c: {]z. (i)
D

Fig. XIV.—Diagrams of the canal systom as distinctive of the genora of Geodiide. A, Packymatisma; B, Cydonium;
C, Geodia,; D, Synops; B, Isops; ¢r.ch., cribriporal chones; w.p.ch,, uniporal chones; ¢., oseule; (i} incurrent,
() excurrent ; 5, sphincter.

through the Sponge, but the trisenes, which are as a rule confined to the neighbourhood
of the cortex, are radially disposed ; in Erylus the arrangement is essentially the same,
and it is very similar in Caminus, the chief difference lying in the more general
aggregation of the oxeas into fibres, which are directed radially near the cortex, bub
wander without any definite direction elsewhere. In both Cuminus and Pachymatisma
the oxeas are frequently cemented together by spongin.
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In all species the trisenes usually lie with their cladi extended facially immediately
beneath the sterrastral layer of the cortex ; sometimes but rarely the cladi enter this layer
and are then liable to deformations, more often both trizenes and rhabdi pass through
and project beyond the cortex, hispidating the surface. A second finer hispidation is
frequently produced by small oxeas, which are confined to the cortex (cortical oxeas).
Associated with these in some few instances are minute anatrisenes, which much remind
one of the cladose tylostyles described by Dendy and Ridley in Proteleia sollast.

Genital Products.—Spermatozoa, but not ova, have been observed ; for an accouut of
the former see Caminus (p. 216).

Development.—The earliest form of Geodie which I have seen is a small Sponge,
almost spherical, measuring 16 and 1'27 mm. along its polar and equatorial diameters ;
it occurred among the hispidating spicules of a specimen of Rhaphidotheca marshall-halls,
8. Kent, belonging to the Rev. A. M. Norman's collection of Norwegian Sponges. Com-
paratively large as this specimen is, it yet presents points of difference from the parent
Sponge of considerable interest: the ectosome is scarcely advanced beyond the stage of
Theneaw muricata, certainly not beyond that of Myriastra; a thin membrane covers
extensive subdermal cavities, just as described in the case of Stelletta phiissens, and
chones are absent ; just above and bulging out the lower face of the dermal membrane is
a single layer of sterrasters; these lie more remote from one another than in the adult,
but are united together by bundles of granular fusiform cells in precisely the same fashion :
the sterrastral layer develops, therefore, in what corresponds to the roof of subdermal
cavities, and thus we meet with confirmation almost amounting to proof of the con-
clusion arrived at in the case of Stelletta phrissens, viz., that in some cases the cortex is
2 highly developed dermal membrane and the chones centrifugal extensions of the sub-
dermal cavities.

The Geodiidze may be classified as follows :—

Subfamily 1. EryLINA.

The megascleres are orthotrisnes and rhabdi; anatrieenes and protriseenes are absent.
The somal microsclere is a diactinate aster or spherule,

Genus 1. Erylus, Gray.

Erylus, Gray, Proo. Zool Soc. Lond., p. 549, 1867,
Triate, Gray, Proc, Zool Soc. Lond., p. 549, 1867,

The sterraster is seldom spherical ; the somal microsclere is a centrotylote microrabdus.
The incurrent chones are uniporal, and the oscule is the patent opening of a cloaca.
Type—Erylus mammillaris (0. Schmidt) (p. 238).
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Genus 2. Caminus, O, Schmidt.
Caminus, O. Schmidt, Spong. Adriat. Meeres, p. 48, 1862.

The sterraster is seldom spherical ; the somal microselere is a spherule. The roofs of
the incurrent chones are cribriporal, and the oscule is the patent opening of a cloaca.
Type— Caminus vuleani, Q. Schmidt (p. 241).

Genus 3. Pachymatisma, Bowerbank.

Pachymatisma, Bowerbank, Mon. Brit. Spong., vol. ii. p. 3, 1866.

The sterraster is subspherical or ellipsoidal ; the somal microsclere is a microstrongyle.
The roofs of the incurrent chones are cribriporal, and the oscules are the single openings
of cloacal chones, which each lead into a large cavity bencath the chonal sphincter
(Fig. XIV., a).

Type— Pachymatisma johnstonia, Bowerbank (p. 242).

Subfamily 2. GEoDINA.

The megascleres are rhabdi, ortho-, or dichotrienes, and frequently in addition pro-
and anatrienes. The sterraster is spherical or ellipsoidal ; the somal mierosclere is u
polyactinose aster.

Genus 4. Cydonsum (Fleming).

Cydonium, Fleming, History of British Animals, p. 516, 1828.
" Sollns, Ann. and Mag. Nat. Hist,, ser. 5, vol. v. p. 243.

The incurrent chones are furnished with cribriporal roofs; the oscules are sometimes
uniporal, but more usually cribriporal, openings of excurrent chones which resemble the
incurrent chones (Fig. X1V., B), but are usually collected in special areas without definite
margins.

Type— Cydonium muller:, Fleming (p. 254).

Genus 5. Geodia (Lamarck).

Geodia, Lamarck, Mém. Mus. Hist. Nat. Paris, vol. i. p. 333, 1815,
Pyzitis, O. Schmidt, Spong. Atlant. Gebiet,, p, 70, 1870,
Geodia, Solles, Ann, and Mag. Nat. Hist., ser. 5, vol. v. p. 245, 1880.
»  Vosmaer, Bronn's Klass. u. Ord. d. Thierreichs, Porifers, p. 317, 1887. .

The incurrent chones are furnished with éribripora,l roofs. In the young Sponge the
oscule is the patent opening of a cloaca, into which the excurrent canals open by
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sphinctrate apertures (Fig. XIV., ¢); in the adult the cloaca may persist or become con-
verted into a shallow depression, which is usually surrounded by a more or less sharply
defined margin.

Type—Geodic gibberosa, Lamarck (p. 244).

Genus 6. Synops, Vosmaer.

Synops, Vosmaer, Niederl. Archiv f. Zool., Suppl. i. p. 50, 1882.

The poriferous and oscular surfaces are distinct. Oscules the single openings of
excurrent chones; incurrent chones with cribriporal roofs (Fig. XIV., p)
Type—Siynops pyriformas, Vosmacer (p. 266).

Genus 7. Isops, Sollas.
Isops, Sollas, Ann, and Mag. Nat. Ilist., ser. 5, vol. v. p. 396G, 1880.

Oscules and "pores similar, both the simple apertures of similar uniporal chones
(Fig. XIV., E).
Type—Isops phlegrar, Sollas (p. 267).

Subdivision of the Genera of the Geodina.—The species of Geodier and Cydonium
are so numerous that, for purposes of convenience, they are artifictally grouped in
sections determined by the number of different kinds of spicules they possess; these
sections are as follows :—

Section 1. Pantmosa, species with both somal and cortical oxeas, and anatriznes
or protrizenes or both, in addition to orthotrizenes or dichotrizenes.

Section 2. Dirabdose, species with both cortical and somal oxeas, but without either
anatrizenes or protrizenes. .

Section 3. Ditrimna, species without cortical oxeas, but with apatrisenes or protrienes
or both, in addition to orthotrisenes or dichotriznes,

Section 4. Monotrizna, species with but one form of oxea and but one form of
trizene, which is never either an anatrizne or a protricene.

Family II. PracosgproNGiD &, Gray.

Placospongiada, Gray, Proc. Zool. Soc. Lond., p. 549, 1867,
Placospongina, Carter, Ann. and Mag. Nat. Hist., ser. 5, vol. vi. p. 55, 1880,
Placospongide, Sollas, Encyclopmdia Britanniea, vol. xxii, p. 423, 1887.

Sterrastrosn not possessing trieene spicules; the only megascleres are tylostyles.
The sterrastral layer of the cortex is subdivided into irregular or polygonal plates,
which are united together by fibrous tissue.
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Genus 1. Placospongia, Gray.
Placospongia, Gray, Proc. Zool. Soc. Lond., pp. 127-129, 1867.

The only genus of the family.
Type—Placospongia melobesioides, Gray (p. 271).

That no little doubt should exist with regard to the systematic position (.)f this
remarkable family is only natural. Tylostyles do not occur as essential spicules in any
other Tetractinellid Sponge, while they are characteristic of the monaxonid family
Suberitide ; there is something, therefore, especially as trizenes are absent, to be said for
Carter's view, according to which they should be placed with the last-named family.
The tylostyle is not, however, so characteristic and differentiated a spicule as the
sterraster, hence I prefer to follow Gray in grouping the family with the Geodiidz.

Suborder 1II. MICROSCLEROPHORA, Sollas.

Tetradina, Sollas (pars), Sci. Proc. Roy. Dubl Soc., vol. v. p. 177, 1886.
Microsclerophora, Sollas, Article “ Sponges,” Encyclopedia Britannics, vol. xxii p. 423, 1887.

Choristida in which megascleres are absent; the characteristic microscleres are
either tetractinose asters, candelabra, or minute trisenes.

In my preliminary report the Tetradina formed the first suborder of the Choristida,
and included the Pachastrellide; on the removal of this family to the Streptastrosa,
with which it should evidently be associated, the Tetradina ceases to be a distinctive
name, but the essential character of the group, as one in which the microscleres have
not yet given rise to megascleres, is brought into prominence ; hence the change in name
and definition. '

Family I. Prao1N1Dp &, F. E. Schulze.
Plakinide, ¥, E. Schulze, Zeitschr. £. wiss. Zool, Bd. xxxv. p. 407, 1880.
Microsclerophora with tetractinose, triactinose, and diactinose asters, and sometimes
wono-, di-, or trilophous candelabra. The chamber-system is either eurypylous or

aphodal ; the mesoderm chieﬂy} collenchymatous. The Sponge is divided into a hypo-
mere and spongomere.

(Genus 1. Placina, F. E. Schulze.
Plakina, F. E, Sohalze, Zeitachr. f. wiss, Zool., Bd. xxxiv. p- 448, 1880.

Incrusting Sponges, with one or more oscular tubes projecting from the free surface.
Ectosome not differentiated. Chamber-system eurypylous. Mesoderm scanty, entirely
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collenchymatous. The spicules are tetractinose, triactinose, and diactinose asters, and

candelabra.
Type—Placine monolopha, F. E. Schulze (p. 278).

Genus 2. Placortzs, F. E. Schulze.
Plakortis, F. E. Schulze, Zeitschr. f. wiss. Zool., Bd. xxxiv. p. 449, 1880.

Incrusting Sponges, provided with an ectosome, which is traversed by a network of
widely extending subdermal cavities. The chamber-system is aphodal, with wide short
aphods. The choanosomal mesoderm is a granular collenchyma. The spicules are tri-
and di-actinose asters ; candelabra are not present.

Type—Placortis ssmplex, F. K. Schulze (p. 279).

Family II. Cor TICID E, Vosmaer.

Corticide, Vosmaer, Bronn’s Klass, w. Ord d. Thierreichs, Porifera, p. 324, 1886.
" Sollas ( pars), Sci. Proc. Roy. Dubl Soc., vol. v. p. 177, 1886.
' Sollas, Art. * Sponges,” Eucyclopeedia Britannica, vol. xxii. p. 433, 1887.
Microsclerophora with tetractinose asters and candelabra. The chamber-system is
aphodal or diplodal. The mesoderm is in part sarcenchymatous, in part chondrenchy-
matous.
In my preliminary report I included the genus Thrombus in the Corticide ; on
account of the distinctive characters of its spicules it is now removed thence and made
the type of a separate family.

Genus 1. Corticium, O. Schmidt.

Cortictum, O. Schmmidt, Spong. Adriet. Meeres, p. 42, 1862.
" F, E, Schulze, Zeitschr. . wiss. Zool., Bd. xxxv. p. 410, 1881.
The mesoderm of the ectosome and hypomere consists of chondrenchyme, which also

forms the walls of the larger water-canals. The spicules are tetractinose asters and
heterolophous candelabras.

Type—Corticium candelabrum, O. Schmidt (p. 280).

Genus 2. Calcabrina, n. gen.

Corticidee containing spinose microrabds in addition to tetractinose asters or
candelabra.

Type—Calcabrina plicata (0. Schmidt) (p. 281).
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Genus 3. Corticelle, n. gen.

Corticidse containing polyactinose in addition to tetractinose asters.
Type—Corticella stelligera (0. Schmidt) (p. 281).

Genus 4. Rhachella, n. gen.

Corticidee (?) characterised by polycladose calthrops.
Type—Rhachella complicata (Carter) (p. 281).

Family III. TeroMBID.E, Sollas.
_ Thrombide, Sollns, Encyelopredia Britannica, vol. xxii. p. 428, 1887.
Microsclerophora with trichotrizenes, and sometimes a peculiar form of amphiaster.
The ectosome is thin and not sharply defined from the choanosome. The mesoderm is a

dense collenchyma, containing numerous large granular cells in addition to collencytes.
The chamber-system is diplodal.

Genus 1. Thrombus, Sollas.
Thrombus, Sollas, Sci. Proe. Roy. Dubl, Soc.,, vol. v. . 179, 1886,

With the characters of the family.
Type—Thrombus challengeri, Sollas (p. 275).

Greab interest attaches to the suborder Microsclerophora; the family Placinide
evidently lies near the root of the Tetractinellida and of the Spintharophorous Monax-
onida also, while it is not separated by a very wide interval from the still more primitive
Myxospongi® ; were Oscarella lobularis to acquire tetractinose asters it would of necessity
be included in the Placinide. The fact that in my preliminary report I included in the
Placinide the new genus Epallax, which on fuller consideration I now assign to the

Axinellidze, shows how nearly these families are related, and how closely the Spintharo-
phora and Tetractinellida approach each other.

Order II. LITHISTIDA, Q. Schmids.

Lithistide, O. Schmidt, Spong. Atlant, Gebiet., p. 21, 1870,
" Carter, Ann. and Mag. Nat, Hist., sor. 4. vol, xii. p. 437, 1873.
Subfamily Lithistina, Carter, op. cit.,, ser. 4, vol. xvi, p. 185, 1875,
Order Lithistide, Zittel, Abhandl. d. k. baier. Akad. d. Wiss., Bd. i. p. 67, 187&.
Suborder Lithisting, Vosmaer, Bronn's Klags. u. Ord, d. Thierreichs, Porifera, Bd. ii. p. 281, 1887.

Tetractinellida provided with a consistent skeleton by the zygosis of modified spicules
or desmas,
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Suborder I. HOPLOPHORA.

Lithistida provided with special ectosomal spicules, and usually with some form of
microsclere.

Demus I. TrRIENOSA.

Hoplophora in which the ectosomal spicules are some form of trizne, and in which
microscleres (spirasters, amphiasters, or microrabds) are invariably present. The
chamber-system is aphodal.

Family I. TETR A CLADID & (Zittel).
Tetraclading, Zittel, Abhandl. d. k. baier. Akad. d. Wiss., Bd i. p. 100,

Trizenosa in which the desma is tetracrepid.

Genus 1. Theonella, Gray.

Theonella, Gray, Proc. Zool. Soc. Lond., p. 438, 1868.
»  Zittel, Abhandl. d. k. baier. Akad. d. Wiss,, Bd. i. pp. 103, 151, 1878.

Tetracladidse with one or more simple oscules, pores in sieves generally distributed.
Microsclere a microstrongyle.

Type—Theonella sunnhoer, Gray (p. 284).

Genus 2. Duscodermia, Bocage.

Discodermia, Bocage, Journ. d. sc. math. phya..et nat. Lisbonne, p. 160, pl. xi. fig. 1, 1869.
" Zittel, Abhandl. d. k. baier. Akad. d. Wiss,, Bd. i. p. 151, 1878.

Tetracladidse with differentiated oscular and poriferous surfaces; the pores in sieves,
the oscules numerous and simple. The microscleres are microxeas and microstrongyles.
Type—Discodermia polydiscus, Bocage (p. 330).

Genus 3. Racodiscula, Zittel.
Racodiscula, Zittel, Abhandl. d. k. baier. Akad. d. Wiss., Bd. i. p. 151, 1878,

Tetracladide with discotrisenes ; the microscleres are microrabds and spirasters; the
pores and oscules are simple.

Type—Racodzsculo polydiscus (0. Schmidt) (p. 332).
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Genus 4. Kaliapsis, Bowerbank.
Kaliapsis, Bowerbank, Proc. Zool Soc. Lond., pp. 76, 337, 1869.

Tetracladide which occur as thin incrusting plates, having the desmas of the base
peculiarly modified ; the discotrisenes are tuberculated oun the outer surface. The micro-
sclere is a microstrongyle. |

Type— Kaliapsis cidares, Bowerbank (p 334).

Genus 5. Neosiphonia, . gen.

Tetracladidee with a more or less ovate body supported on a longer or shorter stem ;
canal-system as in the fossil genus Siphonia. The ectosomal megascleres are dicho- or
trichotrizenes. The microsclere is a spiraster (?).

Type—Neosiphonia superstes, n. sp. (p. 299).

Genus 6. Rimella, O. Schmidt.
Rimella, O. Schmidt, Spong, Meerb. Mexico, p. 21, 1879.

This genus is founded on dead specimens of a single species.
Type—Rimella clava, O. Schmidt (p. 835).

Genus 7. Collinella, O. Schmidt.
Collinella, O. Schmidt, Spong. Meerb. Mexico, p. 21, 1879.

This genus is founded on dead skeletons of a single species.
Type—Collinella inseripta, Q. Schmidt (p. 336).

Genus 8. Sulcastrella, O. Schmidt.
Sulcastrella, O. Schmidt, Spong, Meerb. Mexico, p. 27, 1879.

This genus is founded on a single speciea, the characters of which are very insufficiently
given by Schmidt.

Type—Sulcastrella clausa, O. Schnndt (p. 337)

Family II. CorALLISTID &

Rhizomoring (pars), Zittel, Abhandl d. k. baier. Akad. d. Wiss,, Bd. i. p. 97, 1878.
Megamorinide (pars), Sollas, Encyclopedia Britannica, vol. xxii. p. 424, 1887.

Trisenosa in which the desma is monocrepid and tuberculate. Chamber-system
aphodal. '
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Genus 1. Corallistes, O. Schmidt.

Corallistes, O. Schmidt, Spong. Atlant. Gebiet., p. 22, 1870.
” Zittel, Abhandl, d, k. baier. Akad. d. Wiss,, Bd. i. p. 120, 1878.
Corallistidee in which the ectosomal spicule is a dichotriene, and the microsclere o

spiraster. ‘The pores and oscules are simple.
Type—Corallistes typus, O. Schmidt (p. 301).

Genus 2. Macandrewia, Gray.

Macandrewia, Gray, Proc. Zool. Soc. Lond., p. 438, 1839.
Dactylocalyx (pars), Bowerbank, Proc. Zool. Soc. Lond., p. 86, 1869.
Macandrewia, Carter, Ann. and Mag. Nat. Hist., ser. 4, vol, xii. pp. 438, 441, 1873,
Corallistidee in which the epirabd of the desma is smooth, zygosis is chiefly terminal ;
the ectosomal spicules are phyllotrisenes, and the microsclere a microrabd. The pores and
oscules are simple.
Type—Macandrewia azorica, Gray (p. 340).

Genus 3. Dadalopelta, n. gen.

Corallistidee in which the desma and discotrisne are similar to those of Mucandrewna
but the microscleres are spirasters.

Type—Dadalopelta nodosa (0. Schmidt) (p. 342).

Genus 4. Heterophymia, Pomel.

Heterophymia, Pomel, Pal. de 'Oran, p. 143, 1872.
» Zittel, Abhandl. d. k. baier. Akad. d. Wiss., Bd. i. p. 121, 1878.
Dactylocalyz (p.p.), Bowerbank, Proc. Zool Soc. Lond., p. 85, 1869.

Corallistide with separate poriferous and oscular surfaces which are distinguished by
different ectosomal spicules, dichotrisenes occurring on the poriferous, and small, smooth,
irregularly branched desmas on the osculer surface.

Type—Heterophymia heteroformis (Bowerbank) (p. 348).

Genus 5. Callipelta, n. gen.

Corallistidse in which the ectosomal spicule has the form of a discotrisene, but the
axis of a rhabdus. The microsclere is an amphiaster.
Type—Callipelta ornata, n. sp. (p: 86%):
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. Family III. PLEROMID &E.

Megamorina, Zittel, Abhandl. d. k. baier. Akad. d. Wiss,, Bd. i p. 99, 1878. 5 1886
Megamorinide, Vosmaer, Bronn’s Klass, u. Ord. d. Thierreichs, -I_’onfem. p- 2371 '
n o (pars), Sollas, Encyclopesdia Britannica, vol. xxiL p. 494, 1887.

Triznosa in which the desma is monocrepid and smooth, not tuberculated ; ZyQosis
occurs between the ends of the cladi of one desma and the epirabd of another. Chamber-
system aphodal.

(Genus 1. Pleroma, n. gen.

- Pleromidee in which the flagellated chambers are large, with wide short aphodi. The
microscleres are microxeas and spirasters.
Type— Pleroma turbinatum, n. sp. (p. 312).

Genus 2. Lyidium, Q. Schmidt.

Lyidium, O. Schmidt, Spong. Atlant. Gebiet., p. 84, 1870.
»  Zittel, Abhandl. d. k. baier. Akad. d. Wiss,, Bd. i. pp. 99, 132, 1878.

“ Sponge dish-shaped, on both sides simple canals open by large round ostia. [Desma]
smooth, crooked, branched, the branches terminating in a disciform, or cup-shaped
expansion. In the sarcode of the surface numerous simple [strongyles] of considerable
size occur.”—(Zittel).

Type—Lyidium torgualla, O. Schmidt (p. 343).

Demus 1I. REABDOSA.

Hoplophora in which the ectosomal spicules are microstrongyles, or modified
microstrongyles (discs). The desmas are monocrepid.

Family I. NgorPELTID &

Rhabdosa in which the ectosomal spicules are monocrepid discs,

Genus 1. Neopelta, O. Schmidt.
Neopelta, 0. Bchmidt, Spong. Meerb. Mexico, p. 88, 1880.

Neopeltidee in which the microscleres are microrabds and spirasters.
Type—Neopelta perfecta, O. Bchmidt (p. 344),
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Family II. SCLERITODERMID &

Rhabdosa in which the ectosomal spicules are microstrongyles, and the other micro-
scleres sigmaspires.

Genus 1. Scleritoderma, O. Schmidt.
Scleritoderma, Q. Schmidt, Spong. Meerb. Mexico, p. 28, 1879.

Scleritodermidee of plate-like form, bearing simple pores on one face and simple
oscules on the other. -
Type—Scleritoderma packards, O. Schmidt (p. 346).

Genus 2. dciculites, Q. Schmidt.
Aciculites, O. Schmidt, Spong. Meerb. Mexico, p. 29, 1879.

Scleritodermide in which the ectosomal spicules are rhabdi; microscleres are absent.
Type—Aciculites higginsii, O. Schmidt (p. 347).

Family III. CLADOPELTID &

Rhabdosa in which the ectosomal spicule is & monocrepid desma hlghly branched in a
plane parallel to the surface. Microscleres are absent.

Genus 1. Siphonidium, O. Schmidt.

Letodermatium, O. Schmidt, Spong. Atlant. Gebiet.,, p. 21, 1870.
» Zittel, Abbandl. d. k. baier. Akad, d. Wiss., Bd. i p. 103, 1878.
Siphonidium, O. Schmidt, Spong. Meerb. Mexico, p. 28, 1878.
Letodermatium, Vosmaer, Bronn’s Klass. u. Ord, d. Thierreichs, Porifers, p. 290, 1886.
The oscules are borne at the ends of narrow tubular prolongations extending outwards
from the sponge body.

Type—Siphonidium ramosum, O. Schmidt (p. 348).

Suborder II. ANOPLIA,

Lithistide in which special ectosomal spicules and microscleres are absent.
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Family I. AZORICIDE.

Rlizomorina (pars), Zittel, Abhandl. d. k. baier. Akad. d. Wiss,, Bd i p. 97, 1328-
Micromorinide, Sollas, Spongiw, Encyclopmdia Britannica, vol. xxii. p. 424, 1887.

Anoplia in which the desmas are monocrepid.

Genus 1. Azorica, Carter.
Azorica, Carter, Ann. and Mag. Nat. Hist,, ser. 4, vol. xii. p. 442, 1873.

The pores and oscules are simple, and are borne on opposite surfaces of the plate-like
sponge.

Type—Azorica pfeiffers, Carter (p. 319).

Genus 2. Tretoloplus, n. gen.

Azoricids in which the oscules are arranged in a linear series along the summit of a
ridge-like elevation. Main excurrent canals more or less vertical.
Type— T'retolophus paniceus, u. sp. (p. 325). .

Genus 3. Gastrophanella, O. Schmidt.
Gustrophanella, O. Schmidt, Spong. Meerb. Mexico, p. 29, 1879.

Azoricide in which a single oscule leads into a long axial cloaca; the excurrent and
incurrent canals are arranged as in Siphonia.
Type—Gastrophanello tmplexa, O. Schmidt (p. 349).

(?) Genus 4. Setidium, O. Schmidst.
Setidium, O. Schmidt, Spong. Meerb. Mexico, p. 30, 1879.

Diagnosis not given.
Type— Setidvum obtecum, O. Schmidt (p. 350).

(%) Genus 5. Poritella, O. Schmidt.
Poritella, O. Schmidt, Spong. Meerb. Mexico, p. 27, 1879.

Diagnosis not given by Schmidt ; founded on a single dead specimen.
Type—Poritella decidua, O. Schmidt (p. 351).
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Genus 6. Amphibleptule, O. Schmidt.
Amphibleptula, O. Schmidt, Spong. Meerb. Mexico, p. 28, 1879.
Azoricide with a single oscule at the summit, and poriferous areas borne at the ends
of short cylindrical processes, irregularly and generally distributed over the sides,
Type—dAmphibleptula madrepora, O. Schmidt (p. 351).

(9) Genus 7. Tremaublidium, O. Schmidt.
Tremaulidium, O. Schmidt, Spong. Meerb. Moxico, p. 31, 1879,

Founded on a single species.
Type—Tremaulidium geminum, O. Schmidt (p. 352).

Genus 8. Lerodermatium, O. Schmidt.

Leivdermatium, O. Schmidt, Spong, Meerb, Mexico, p. 28 ; Spong. Atlant. Gebiet., p. 22, 1870.
» Zittel, Abhandl. d. k. baier. Akad. d. Wiss., Bd. i p. 103, 1878.

Azoricide of vasiform shape, with comparatively large oscules situated on the outer

surface ; pores distribut_ed over the inner surface.
Type— Letodermatium lynceus, O. Schmidt (p. 352).

Genus 9. Sympyla, n. gen.
Azorica (p.p.), O. Schmidt, Spong. Meerb. Mexico, p. 89.

Azoricide in which the poral terminations of the excurrent canals are collected into
separate areas, which are distributed over one side of the sponge; the dscules are simple,
and are distributed over the side opposite to that bearing the pores.

Type—Sympyla cribrifera (0. Schmidt, p. 353).

Family II. ANoMocLADIDA, Zittel.

Anomocladina, Zittel, AbhandL d. k. baier, Alad, d. Wiss,, Bd. L pp. 97, 100, 1878.
" Sollas, Proc. Roy. Inrish Acad., ser. 2, vol. iv. p. 486, 1885.

Anoplia in which the desma is acrepid, a variable number of smooth cylindrical cladi
radiate from a thickened centrum, zygosis occurs betwaen the expanded ends of the cladi
of one desma and the centrum of another.

Genus 1. Vetulina, 0. Schmidt
With a single species— Vetulina. staladtites, 0. Schmidt (p. 354):
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6. NOTE ON PHYLOGENY.

Some remarks on the relationship of the Monaxonida to the Tetractinellida will be
found on p. 419.

Of relationships among the Tetractinellida so highly probable that they may almost
be regarded as definitely ascertained, a representation is given in the following scheme,
in which direction of descent, when this is supposed to be known, is indicated by an
arrow, when not by a straight line :—

Sigmatophora Sterrastrosa
I l
Lithistida Streptastrosa Euastrosa

If we attempt to extend our investigations to the whole of the Tetractinellida and
the associated Monazonida we encounter contending hypotheses, upon the relative merits
of which it is at present impossible to decide. Thus if we accept the certainly very
tempting hypothesis, that the trieene is descended from a calthrops or a microcalthrops,
and the sigmaspire (as analogy in the case of the Lithistida would suggest) from a
euaster, then the two most probable schemes of affiliation are the following, first : —

TETRAOTINELLIDA. MoNAXONIDA.
Sigmatophora _ Meniscophora
Astrophora Lithistida Spintharophora
Microsclerophora
And next:—
Meniscophors
Sigmatophora
Astrophora Spintharophora
Microaclerophora.

These two schemes are not mutually exclusive, for it is possible that the Menisco-
phora are not a monophylatic group ; part may have been derived from the Sigmatophora
and part from the Spintharophora ;- and the possibility of a Sigmatophorous origin for a
part at least of the Meniscophora is suggested by the frequency with which the trisone
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in the Tetillidee is reduced to a dizne and even a monsene, a fact which on the
assumption that the trisene is derived from a calthrops, would lead us to regard it here
as g waning form.

If next the weight of evidence 'should lead us to abandon the assumption just made
as to the origin of the trimne and to regard it as descended from a rhabdus, and the
sigmaspire from a euaster, then we might construct our phylogeny on the assumption of
a hypothetical ancestral family (Pansigmata) in which the skeleton should have consisted
wholly of sigmaspires from which rhabdi on the one hand and microtriods and micro-
calthrops on the other would have been derived ; we should then have the following :—

Astropbora
Sigmatophora Spintharophora
Meniscophora Microsclerophora

Pansigmata

The obvious objection to this scheme is the wide separation it involves between the
Microsclerophora and the Astrophora, which we have good reason for believing to be
more directly related ; and in so far as it is thus rendered improbable, it throws doubts
on the assumption on which it is based, .e., the rhabdal origin of the trizzne. On this
vexed question it would thus appear that Taxonomy and Ontogeny offer conflicting
evidence, but considering how scanty the evidence is, particularly that furnished by
Ontogeny, this is no wonder, and with an extension of knowledge a speedy reconcilia-
tion is certain.

7. METHODS OF INVESTIGATION.

Preliminary Ezamination.—The gross anatomy of the Sponge, including the general
characters of the ectosome or cortex, of the canal-system, and the forms and disposition
of the spicules, is most conveniently investigated by means of thick slices cut free-hand
with a razor; these are stained with any rapidly acting dye-stuff,—magenta answers as
well as any,~—dehydrated with absolute alcohol, cleared with xylol in the usual way, and
finally mounted in Canada balsam. By this process, which does not take longer than
from five to ten minutes, the generic and usually the specific characters also of nearly all
Tetractinellid Sponges can be determined. The. flagellated chambers and other minute
structures are frequently displayed by thig process in the case of such Sponges as possess
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a collenchymatous mesoderm, but since it is always necessary to prepare thin slices for the
investigation of the finer histologieal details, but little is gained by this.

Dissociation and teasing must be resorted to for the study of separate histological
elements, and the spicules must be isolated from the soft parts for comparison, measure-
ment, and illustration. Under the head of dissociation and teasing I have nothing to
add to what is already well known, but with regard to the separation of spicules and the
preparation of thin slices, it may prove useful if I describe here in detail those methods
which I have found most successful.

Preparation of Thin Slices—The simplest and most generally useful method is that
known as the paraffin process; but sometimes in special cases and for special purposes
freezing may be resorted to. Although the hard parts of the Tetractinellida are always
siliceous, spongin being the only other substance present in the skeleton in addition to
opal, yet it sometimes happens that the sponge contains a considerable quantity of
calcium carbonate which has been introduced as foreign matter from without, either
during the life of the Sponge or subsequently on heing scraped up by the dredge; this
caleareous matter is usually in the form of fine mud or consists of isolated tests of
Foraminifera and other organisms ; frequently also calcarcous organisms, more especially
Foraminifera, grow attached to the outer surface of the Sponge. As a preliminary to
staining all traces of calcium carbonate must be removed. This is best accomplished by
an alcoholic solution of nitric acid; a1 per cent. solution of the acid is made with G0
per cent. alcohol, and this is added to the object placed in 60 per cent. aleohol, drop
by drop, till an occasional bubble of gas is set free ; the preparation is then left to stand
for some hours and a further quantity of acid alecohol added till no more carbon dioxide
is liberated, the preparation is then transferred to pure 70 per cent. aleohol, which is
changed till every trace of calcium nitrate is extructed. The advantage of this method in
avoiding any unnecessary osmosis is sufficiently obvious. Fortunately but few of the
Challenger specimens needed to be treated in this manner, but “en revanche” in some
few cases other mineral bodies, such as fragments of pumice and grains of quartz sand,
were present and there is no process by which these can be removed. My experience of
hydrofluoric acid, as might a priort have been cxpected, is altogether unsatisfuctory.
When siliccous fragments occur lying loosely in the canals of the Sponge the razor will
generally tear them out, and fairly satisfactory slices may be obtained, as in the case of
Tetilla sandaling ; but when, as in Psammastra murayi, numerous quartz grains occur
firmly embedded by fibrous tissue in a dense cortex, one has to abandon all hopes of 8
thiu slice, and to put up with a very bad example of a thick one.

For staining I have found hematoxylin most generally useful; picrocarmine and
other carmine dyes have also been useq, and with picrocarmine especially very elegont
results may be obtained ; this stain is partigularly well adapted for use with the freezing
process,
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The stained specimens are brought into paraffin in the usual way, and cut by the
Cambridge rocking microtome; with proper precautions, a liberal supply of freshly
sharpened razors being regarded as one, rolling seldom occurs ; more frequently one has
to contend with a determined tendency of the ribbon of shces to fly back and attach
itself to the Dbrass cylinder which carries the object; this is due to an abundant
disengagement of electricity, produced partly by the friction of the razor with the
paraftin, and partly I imagine by the fracture of ‘the innumerable siliceous spicules of the-
embedded sponge. The attraction between the ribbon and cylinder is most trouble-
some in dry weather. It may be overcome by strongly blowing away the ribbon with
the breath from the razor while cutting. Rolling usually occurs when exceptionally
thick slices are being cut; it may be obviated by holding a piece of writing paper close
to the edge of the razor and parallel with it, leaving just enough room at the edge for
the slice to pass under it. The paraffin which I have found most suited for this work is
that supplied by the Cambridge Scientific Instrument Company, it melts at about 54° C.,
and is sufficiently hard for all purposes. If required softer, it can be mixed with paraffin
of a lowet melting point. In some few cases when I wished to obtain slices with the
spicules of the Sponge as little displaced as possible (e.g., in the case of Tetilla mergui-
ensis, where 1t was necessary to ascertain the orientation of the calthrops-like trisena), I
found the addition of a little Canada balsam dissolved in xylol useful; the xylol passes off
in the water-oven, and the balsam remains to give additional toughness to the paraffin. In
the few instances in which I tried this process, it certainly answered its purpose very well.

The slices when cut were attached to the glass slide by the absolute aleohol process ;
the slideé is first washed with a camel’s-hair brush dipped in absolute alcohol, and allowed
to dry, the slices are then laid on it and the brush full of aleohol * dabbed ” over them ;
slices, if at all wrinkled, spread out under this treatment and come to lie very evenly
on the slide. The paraffin is then melted and washed away with xylol in the usual
manner. In all cases the slices so prepared were finally mounted in balsam ; other
methods of attachment were employed, when paraffin-cut slices were brought into
glycerine for final examination, but this was a process seldom employed; when
glycerine preparations were required, the slices were usually cut by the freezing process,
either embedded in gum or jelly. The gelatine freezing process has already been
described by me, but it may be useful to add here a brief account of it, with some
additional details, which experience has shown to be necessary. The fragment to be cut
is brought into distilled water and thence into clear melted jelly, prepared from ordinary
gelatine (Nelson's gelatine answers admirably); when the tissue has soaked till it is
completely permeated by the jelly it is transferred to a Rutherford's freezing microtome,
and when well frozen cut with a razor as cold as possible. It is at once transferred by
a cold needle to a glass slide, an operation which requires skill, and which succeeds best
in cold weather, since, owing to the excessive tenuity of the slice, the slightest elevation



clxiv THE VOYAGE OF H.M.8. CHALLENGER.

of temperatare causes it to thaw and wrinkle up. In hot weather the process is in
cousequence not practicable except in a freezing chamber. The slices are next covered
with pure glycerine, and a cover-glass placed over them, glycerine jelly is run round the
edge of this, and the slide is placed in the water-oven and left till the glycerine has
completely converted the gelatine into glycerine jelly. If this part of the process is
delayed for some few days, the gelatine undergoes some modification by which it is
rendered incapable of pectinising with the glycerine, and this impairs the value of the
preparation in two ways: irf the first place the refractive index of the gelatine is higher
than that of the glycerine, and this interferes with the optical clearness of the
preparation ; and in the next place the modified gelatine excrts in process of time
bleaching action on the stained tissue, and finally entirely discharges its colour. In
ignorance of these facts meny of my earlier preparations were left too long before
warming, and are now in consequence almost worthless.

The value of glycerine in optically despiculising a sponge-slice has already been
pointed out by me," and subsequently by Schulze, but frozen slices mounted in glyeerine
have other advantages over paraflin preparations ; for one thing the tissues suffer far less
contraction, indeed in this respect there is no comparison possible between the two
methods; but, still more important in the study of Sponges, comparatively thick slices can
be cut with better results than in the case of parafin preparations. The value of thick
slices which have suffered only a minimum of contraction is well exemplified in the case of
the sterrasters of the Geodiidee ; I should never have made out the scleroblast of these
spicules in paraffin-cut slices, for with a full knowledge of what to look for I have only
once or twice succeeded in finding them in such preparations ; while in slices obtained by
the freezing process there need never be any difficulty. Similarly the only traces of
scleroblasts observed in connection with the adult desmas of the Lithistida were met
with in slices obtained by freezing.

Isolation of the Spicules.—In the case of the Choristida a thin fragment cut from the
surface almost to the centre of the Sponge is placed on a glass slide and boiled in excess
of strong nitric acid ; when all the soft parts have been thus destroyed, a triangular piece
of blotting paper, moistened at one corner with water, is placed with the moistened corner
touching the edge of the acid on the slide; when most of the acid has been drawn off,
distilled water is added to the slide from & dropping tube and drawn off by blotting
paper in the same way, when as much as possible has been removed from the slide lying
flat, it is raised to slope at’a gentle angle and the blotting paper replaced by a dry piece,
the angle is gradually increased till the slide stands vertically. A second washing with
water is necessary when the fragment of Sponge operated upon is of comparatively large
size ; when sufficiently washed with water, absolute alcohol is added and likewise drawn
off by blotting paper. The slide is placed in the water-oven and when dry a little xylol

! Sollas, Ann. and Mag. Nai, Hist,, ser. b, vol. iv. p. 48, 1879.
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is poured on, and if after examination under the microscope the spicules are found to be
clear and dry, they may be at once mounted in balsam ; if they have a dirty appearance
they must be again washed with alcohol, but if the process has been carefully followed
out this will seldom be found necessary. There are many advantages in this method, one
of the chief being the fact that a complete sampling is obtained of the spicules of the
Sponge, but few even of the most minute being lost. It is also speedy, but has the defect
of not furnishing duplicates ; if duplicates be desired it is best to boil the piece of Sponge
in a watch-glass and to wash the residual spicules in water and absolute alcohol before
transferring to glass slides; or the contents of the watch-glass may be emptied into a
conical wine-glass filled with water, which may be left to siphon off through a wide
capillary glass tube, the last traces being removed by a triangular piece of blotting paper
supported vertically, absolute alcohol is added as before and the spicules transferred to
glass slides by a dipping tube.

In the case of Lithistid Sponges, the spicules of which are grown together into a
dense network, additional steps are necessary. A fragment of the Sponge is first boiled
in nitric adid in a watch-glass, this liberates all the loose spicules, including the young
forms of the desma, and an occasional almost adult example not yet completely
incorporated with the skeleton. The skeleton itself remains as a coherent network,
which may be removed with the forceps and washed in a beaker of distilled water.
The nitric acid is removed from the loose spicules in the way already described in the
case of the Choristida. The skeletal network is cut with a razor into fairly thin shces,
which are thrown into water to separate useless chips, the slices are then removed, some
are dried and mounted at once in balsam, others are subjected to further treatment in
order to isolate the component desmas, with a view to studying their general form.
This may be accomplished by boiling in caustic potash in a silver vessel, or by treatment
with hydrofluoric acid. The later is the simplest plan, but both yield equally good
results. In treating with hydrofluoric acid the thin slice of skeletal network is placed
on a clean silver coin (a three-penny piece answers the purpose), it is covered with water
and a drop of the acid added ; after a few minutes, the exact time of course depends
upon the size of the slice, the desmas fall apart with the slightest teasing, and imme-
diately this happens the further action of the acid must be arrested; this is most simply
accomplished by plunging the coin into a watch-glass filled with water, the water is
then siphoned off with a wide capillary tube, and the last traces by blotting paper; a
second washing with water follows, and after this is removed the spicules are washed
out of the watch-glass by absolute alcohol; to accomplish this with thoroughness
the glass should be held vertically and the alcohol delivered into it by means of a
pipette ; the edge of the watch-glass should touch the glass slide so that the alcohol as
it flows out may form a continuous bridge between the slide and the watch-glass. This
ensures complete transference of all the desmas to the slide.
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By the last-described process we obtain entire and isolated desmas, somewhat
corroded, but revealing the general form of the spicules with a completeness that lenves
nothing to be desired ; the slides obtained Dby the other processes afford us the one set,
all the loose spicnles ang young desmas, the latter of the first importance; and the
othor the network witl ghe desmas in their nasural relations to cach other.



DESCRIPTION OF GENLERA AND SPECIES.

Tripe TETRACTINELLIDA, Marshall.

Demospongis with trizene or tetractine spicules or “* Lithistid ” desmas.

Order I. CHORISTIDA, Sollas.

Tetractinellida with trieene or tetractine spicules, but without  Lithistid ” desmas.

Suborder I. SIGMATOPHORA.

Choristida in which the characteristic microscleres are sigmaspires.

Family I. TET1LLID &, Sollas.

Sigmatophora in which the characteristic megascleres are slender protrisenes,

Tetilla, O. Schmidt.

The ectosome is mever a cortex; the mesoderm is a collenchyma; and the chamber
system eurypylous,

Tetilla sandalina, Sollas (Pl I.-figs. 16-27).
Tetilla sandaling, Sollas, Prelim. Account, Sei. Proc. Roy. Dubl. 8ac., vol. v, p. 179, 1886.

Sponge (PL L fig. 16) more or less fusiform or ellipsoidal; with a single oscule at
one end, and papillose at the other ; ectosome not developed. Mesoderm very small in
quantity, collenchymatous ; flagellated chambers large, round or elliptical, eurypylous.

Spicules.—I1. Megascleres. 1. Ozeq (PL I fig. 20), fusiform, anisoactinate, tapering
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less gradually to a point at the distal than at the proximal end, which frequently be-
comes filiform ; 2:326 mm. in length by 0°0237 mm. in diameter.

2. Trichodal oxea; immeasurably thin fusiform oxea, 0'395 mm. long, which, lying
side by side with overlapping ends, give rise to spicular fibres (Pl L. fig. 27).

3. Protrimne (PL L figs. 21, 23-25). Rhabdome scarcely perceptibly less in diameter
immediately below the cladome then near the actinal centre, thence tapering very
gradually to a filiform termination. Cladi usually of unequal length, one, measuring
0°197 by 0005 mm., longer than the other two, which are generally equal in size, viz.,
0°0513 by 0'0039 mm.; the cladi are also sometimes reduced in number, one or even
both of the shorter disappearing, the longer cladus alone remaining then measures
021 by 00054 mm.

II. Microsclere. 4. Sigmaspire (Pl. L fig. 22). This is of the typical form, but is
somewhat larger than usual, attaining a length of from 0:0237 to 0°0276 mm.

Anatrimnes are absent.

Colour.—Dark ashen-grey.

Habitat.—Station 78, Azores, July 10, 1873; lat. 37° 26’ N., long. 25° 13’ W.;
depth, 1000 fathoms ; bottom, volcanic mud. '

Remarks.—Of this species, one of the simplest forms of Tetilla, two specimens
were obtained; they are approzimately of the same size, about 20 to 22 mm. long
by 10 mm. wide. One bears a remarkable resemblance to a shoe or slipper, hence
the name. The single oscule, 47 mm. wide, occupies a position corresponding to the
opening of the shoe; its margin is produced into a short tube, supported by spicules,
including numerous protriznes, which lie within its walls parallel to its length;
internally it leads into a cloacal chamber, and into this the excurrent canals open freely
by unconstricted apertures. In the other more fusiform specimen, the oscule is more
nearly terminal in position, but otherwise similar. The opposite end of the sponge,
corresponding to the toe of the shoe, is produced into numerous short papille, from
which protriznes, but no anatrizenes, project for a short distance outwards. These no
doubt are reduced anchoring filaments. The sponge appears to have rested on one gide,
corresponding to the sole of the shoe, and if so the anchoring filaments would be withoub
anchoring function, which might account for their reduction.

The spicules diverge spirally from an excentric node in short fibres which project
obliquely beyond the surface of the sponge, rendering it hispid ; the longer cladi of the
protrines usually have a common direction over limited areas.

The spicular fibres are of two kinds, those formed of large oxeas and protrienes, and
those which consist solely of trichodal oxeas: at the oscular margins, the spicular fibres
enter the wall of the oscular tube and assume a close palisade arrangement.

The exterior of the sponge (Pl I fig. 27) is covered by a dermis (ectoderm and
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adjacent mesoderm), but is not differentiated to form a cortex ; so too the walls of both
systems of canals are without any special mesodermic investment. Vela are absent, as
well as special subdermal cavities.

The flagellated chambers (P L figs. 17, 26), are usually ellipsoidal, and vary in size
from 0048 by 0040 to 0-071 by 0044 mm., measured along their longest and shortest
diameters. They open by a wide mouth immediately into the excurrent canals. The
canals of the sponge are largely occupied by the volcanic mud on which it rested,
particles of pumice being particularly abundant.

The mesoderm, which is very poorly developed, contains large amceboid cells, but no
genital produects.

In general character Tetilla sandaling closely resembles Tetilla polyure as figured
and described by Vosmaer,! but differs as much from Zetilla polyura as figured by
Schmidt ? as Vosmaer's representations do. But for the absence of anatrieenes in the
Challenger specimen, I should be disposed to regard them as merely varietal modifica-
tions of Vosmaer’s species. That these spicules are not present I can assert confidently,
for they are absent not only from the separate mountings of spicules, but also from
thin sections of the entire sponge; nor are any to be scen when the whole sponge is
examined under the microscope, although the ends of the projecting spicular fibres can
thus be closely examined and their composition clearly determined.

Tetilla leptoderma, Sollas (Pl L. figs. 1-15).
Tetilla leptoderma, Solles, Prelim, Account, Sci. Proc. Roy. Dubl, Soc., vol. v. p. 179, 1886,

Sponge (Pl. 1. fig. 1) more or less spherical or ellipsoidal, with o single oscule;
produced below or at the end opposite the oscule into several slender rootlets ; ectosome
thin, consisting of modified collenchyma ; mesoderm but sparingly present, collenchy-
matous ; flagellated chambers large, pouch-shaped, eurypylous,

Spicules.—I. Megascleres. 1. Ozea, of the radial fibres, fusiform, anisoactinate (PL L
fig. 2), much more abruptly pointed at the distal than at the proximal end; 4'185 by
0°'0474 mm. to 4'284 by 0°0434 mm.

2. Ozeas, irregularly scattered (PL I fig. 5). These, though smaller than the pre-
ceding spicule, cannot be distinguished from young forms of it, measurements therefore
are not given.

3. Protrmane (Pl L figs. 8, 9). Usua.lly with one cladus longer than the other two,
which are generally of approximately equal size. Rhabdome diminishing g.radually from
the cladome to an almost filamentous termination ; rhabdome 403 by 0°0118 mm., the

1 Sponges of the # Willem Barents” Expedition, p. o,pI-i-ﬂsal-&
1 8pong. Atlait, Goliet:, p. 88, pl. vi. fig. 8; 1870,
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longer cladus 0'197 mm., the shorter 0°1065 mm. long. In another specimen this spicule
15 6°426 mm. long.

4. Trichodal protriames (Pl. 1. figs. 10, 11, 12). Similar in general form to the
preceding, but much smaller and remarkably tenuous, so as to appear hair-like. The
unpaired cladus much longer than the paired cladi. Rbabdome 1162 mm. long; unpaired
cladus 006 mm., paired cladi 0°012 mm. long.

5. Somal anatrizne (Pl L figs. 4, 7). Rhabdome fusiform, expanding at the cladal
origin, cladi long and slender, cladome rounded off in a wide curve in front, axial fibre of
the rhabdome not produced beyond the origin of the cladi. Rhabdome 0'01 mm. in
diameter in the middle, tapering to a filamentous proximal end, distally at first attenu-
ating to a diameter of 0004 mm., then growing thicker till it attains a diameter of
0:0158 mm. immediately below the cladome; length about 60 mm.; cladi 0°118 by
0'012 mm. In another specimen the dimensions of the spicule are as follows :—Rhabdome
7'4 by 00197 mm. below the cladome, diminishing to 0004, increasing to 0°0078 mm.,
and then attenuating to the proximal extremity; cladi 0°079 by 0°0118 mm., chord
0-142 mm.

6. Radical anatrizne (Pl. 1. fig. 6). This is distinguished from the somal anatrieene
by the characters of the cladome, which is more massive, and terminates distally in a
rounded mucrone ; the axial fibre of the rhabdome is continuned forwards past the origin
of the cladi to the end of the muecrone. Rhabdome from about 605 by 0:0355 mm. to
6-79 by 0:0276 mm., cladi 0154 by 0°0237 mm., distal extension of axial fibre 0:0276 mm.
In another specimen this spicule has the following dimensions :—Rhabdome 75 by
0'0276 mm. below the cladome, diminishing to 0-0118, and then increasing to 0:0158 mm.;
cladi 0°122 by 00197 mm., chord 0°118 mm., axis of rhabdome continued past the origin
of the cladi for 0-0197 mm.,

II. Microsclere. 7. Sigmaspire (PL I fig. 8). Of the usnal form, from 00138 to
0:0197 mm, long,

Colour.— Ashen-grey.

Habitat.—Station 320, off the Rio de la Plata, South America, February 14, 1876;
lat. 87° 17" 8., long. 53° 52" W.; depth, 600 fathoms ; bottom, green sand; bottom tem-
perature, 37°°2. |

Remarks—8ix specimens of this sponge were trawled.  All are more or less spherical,
except one which is a prolate ellipsoid. The specimen figured measures 15 mm, in
height, or 80 mm. if the anchoring filaments be included, and 17 mm. in breadth; the
smallest specimen is 5 mm. high by 4 mm. broad.

The single oval oscule is excentrically placed on the obliquely depressed upper
surface of the specimen figured. It measures 3:18 by 1'6 mm. Its margins are pro-
duced into a short membranous tube, strengthened by a dense layer of longitudinally
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arranged trichodal protriznes, the cladomes of which project beyond the aperture, as though
for defence. The surface of the sponge is irregularly reticulate with numerous low
anastomosing ridges, surrounding oval depressions, in which the pores are situated.
These are round or oval openings, about 0'044 mm. in diameter; they lead directly
into wide incurrent canals, which are crossed by numerous vela (Pl I. figs. 12, 14).
The excurrent canal divides into branches, which are comparatively of large diameter
up to their ultimate ramifications, and are not provided with vela.

Fragments of pumice and other foreign bodies are abundant in the incurrent canals,
and food residues occupy the ultimate branches of the excurrent canals,

Ectosome (PL. L. fig. 15).—The ectosome varies considerably in thickness, from about
0'06 to 0°118 mm.; it consists of somewhat modified collenchyma, many of the
collencytes being elongated into fusiform fibre-cells, whick run chiefly more or less
parallel with the surface; others in some parts acquire a vesicular character, and
together with the fusiform fibres produce a fibrous vesicular tissue. Some of the
collencytes appear to have lost nearly all the protoplasm of the cell-body, and to have
beecome reduced to mere nuclel “with their nucleoli; others are of the ordinary stellate
branching form, and some of these where they lie near the ectoderm of the outer surface
send a slender process to it, and give off on the opposite side two other similar
processes, which descend into the interior; whether these bedome conmected with other
cells or not is an open question. It will be seen from this description that the ectosome
of Tetilla leptoderma is more highly developed than that of Tetille sandalina; in
succeeding species of the genus we shall find this development cerried further, fore-
shadowing the corticate type.

Chounosome (Pl 1. fig. 13).—The mesoderm is remarkably poorly developed ; it
consists of collenchyma, in which, besides collencytes, numerous deeply stained more or
less oval cells occur, which appear to be contracted amceboid cells. In some cases the
flagellated chambers appear to be flattened against one another or against the epithelium
of the canals, with scarcely a discernible trgee of mesoderm between them.

The flagellated chambers are more or less spherical or ellipsoidal pouches, sometimes
approaching the form of cylindrical sacs—on an average they measure 0-06 by 0°05 mm.
but are sometimes larger, in one case an oval section gave 0°081 and 0067 mm. for
the two diameters. They communicate abruptly by & wide mouth, 0:082 mm. in
diameter, with the excurrent canal; and by a single large prosopyle with the incurrent canal.

The spicular fibres of the body comsist of the fusiform oxeas (1), protrisnes (3),
and somal anatrizemes (5), and near the surface chiefly of the latter, which form
a diverging sheaf extending beneath the ectosome and through it to the exterior
(Pl. 1. fig. 15). The smaller oxeas (2) are not aggregated into fibre, but are loosely
scattered throughout the sponge, with a kind of * criss-cross” arrangement, between the
radiating fibres. At the surface their points project slightly, raising the ectoderm into
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tent-like eminences. Towards the base of the sponge the somal anatrissnes pass into the
radical form (6), and the protrisenes become more numerous. The differentiation in form
is evidently connected with a difference in function either in kind or more probably in
degree. The rooting anatrisenes can only resist a pull, they have no rigidity capable of
meeting a thrust, and hence we may regard them as strictly comparable in their action
to the anchors used for securing ships at sea.

The trichodal protrisenes are most abundantly developed around the edges of the pore-
areas (PL L fig. 12), and about the margin of the oscule. The number of the cladi is
frequently reduced to two, or one, or they may be altogether absent, the distal club-like
thickening from which they arise when present still, however, persisting.

Owing to the tenderness of the ectosome, and the loose way in which the spicules of
the fibres are aggregated, the sponge is extremely soft and eessily torn. The course of
the fibres is but slightly spiral.

Tetilla pedifera,! Sollas (PL. XLIL figs. 6-21).
Tetilla pedifera, Sollas, Prelim. Account, Sci. Proc. Roy. Dubl, Soc., vol. v. p. 180, 1886.

Sponge somewhat thumb-shaped, erect, sessile (?). Surface finely hispid, owing to
the projection of brushes of protrimnes; raised into irregular, somewhat tent-like
eminences, which tend to form ridges; oscules numerous, small, 1 mm. in diameter and
less, usually situated on the summit of the tent-like projections; oscular margin a wide
smooth membrane, roofing over an excurrent canal of greater diameter than the oscule.
Pores apparently distributed irregularly over the surface. Ectosome thin, supported
by numerous oxeas, which lie in all directions, parallel to its surface.

Sprcules.—I. Megascleres. 1. Ozea, fusiform, anisoactinate, maximum thickness
nearer the distal than the proximal end, the latter frequently attenuated to e filiform
extremity, always more sharply pointed than the distal end, 3'213 by 0°03 mm.

2. Protrizne (Pl XLI, figs. 9-11). A slender conical rhabdome attenuated to a
sharply pointed filiform extremity ; usually slightly swollen just below the origin of the
cladi; cladi simple, three, two, or only one in number, slightly curved, directed forwards,
and only very slightly outwards, usually of unequal length ; when all three are present two
are of about equal length, but much shorter than the third ; this form by the loss of one
of the shorter cladi produces the variety with two, and by the loss of both the shorter
cladi the variety with one cladus; rhabdome 2:38 by 0°0118 mm.; the cladi vary slightly
in length according to the number present; in the true trisene form, the longer cladus
is about 0-15 mm., the shorter cladi about 0'06 mm. long; in the dimne, the longer is
0152, the shorter 0°071 mm. long ; when only one cladus is present it measures 0°158 mm.
in length.

1 Psdum, a shepherd’s crook
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8. Anamonane (Pl. XLI. fig. 12). This is a very characteristic form, somewhat
resembling a shepherd’s crook, The rhabdome is conical, wide at the cladome,
tapering rapidly to a filiform extremity ; there is never more than one cladus present;
this is as wide as the rhabdome for nearly half its length, directed at first forwards and
only very slightly outwards, then rapidly recurving backwards and very slightly out-
wards; rhabdome 446 by 0°0276 mm., cladus 0°13 mm. long, measured along two chords,
one from its origin to the middle of ils curvature, the other thence to the point; chord
0°055 mm,

II. Microscleres are absent.

Colour.—Greyish-white.

Habitat.—Station 196, between Amboina and Samboangan, October 13, 1874 ; lat.
0° 48’ 30" 8., long. 126° 58" 30” E.; depth, 825 fathoms; bottom, hard ground ;
bottom temperature, 36°-9.

Remarks.—The single specimen obtained of this sponge measures 17 mm. in
diameter, and 24 mm. in height. It is readily distinguished from all other species of
Tetilla, except Tetilla coronida, by the presence of the anamonwene, and it is the only
species of the genus in which microscleres are not present.

The ectosome is a very thin collenchymatous layer, usually not more than 0'02 mm.
thick ; below the investing epithelium it presents a few fusiform cells tangentially
disposed ; about the margins of the oscules these are more abundantly developed and
concentrically disposed to form a sphincter. The concentric fibres are crossed by others
running radiately, the outer ends of these project a little beyond the surface, their inner
ends are either simple or once branched, and appear to unite with large branching
collencytes which lie on the distal border of the sphincter. These radiating fusiform
cells stain deeply with hematoxylin; they are about 0°04 mm. long, with an oval
nucleolus about 0°004 mm. long, and a deeply stained spherical nucleolus.

The choanosome (Pl. XLI. fig. 7) may be regarded as composed of a folded lamella,
consisting of an ectodermal epithelium on one face, separated from an endodermal
epithelium on the other by a single layer of closely adjacent flagellated chambers, with
a very small quantity of intervening collenchymatous mesoderm. By the folding of this
lamella and the coalescence of the folds in places, & complicated labyrinthic structure
arises, the spaces in which, bounded by the endoderm, are the excurrent canals, and those
bounded by the ectoderm the incurrent canals, These canals are-therefore reduced to
their simplest expression; they are not provided with vela or special walls. The
flagellated chambers are about 004 mm. long by 0'032 mm. broad; the thickness of
the folded sponge-wall is thus also about 004 mm.

Genital Products (PL XLI. figs. 7-20).—The mesoderm contains not only ﬂage]la.ted
chambers, but clusters of spermatozoa in various stages of development. These resemble
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the flagellated chambers in shape and size, and frequently occupy the place that would
otherwise be taken by these chambers, but sometimes they project beyond the general
surface of the sponge-lamella into the sinus of a canal.

In their earliest observed stage they exist as single, finely granular, deeply stained oval
cells situated in the mesoderm, and about 0°0197 by 00158 mm. in size (P1. XLL fig. 13).
This primitive oval cell by repeated segmentation gives rise to cells continually in-
creasing in number and diminishing in size, till the mature spermatozoa are produced.
The sperm-clusters lie within definite cavities of the mesoderm, lined by so-called endo-
thelium ; they are not provided with a “cover cell” The cavities are mostly larger
than the clusters, owing to shrinkage consequent on preservation in spirits. The largest
cluster of mature spermatozoa observed measured 0045 mm. in diameter, the con-
taining vesicle 0°064 mm.

Some of the commoner stages represented furnish the following characters. In a
cluster 0°032 mm. in diameter, the cells are spherical granular bodies 0:0079 mm. in
diameter, with a clear vesicular nucleus and small deeply stained spherical
nucleolus. In more advanced clusters 004 mm. in diameter, the cells have
diminished to 0'004 mm, in diameter, the general protoplasm is much diminished in
quantity, the nucleus with its darkly stained nucleolus constituting the greater part of
the cell. In still more advanced stages scarcely anything but nucleus and nucleolus
remain, the lttle spherical cells now measure 0002 mm. in dismeter, Finally we
meet with the mature spermatozoa, the heads of a round or oval outline, 0°001 mm,
in dismeter, furnished with tails, the length of which it was not found possible to
measure (P XLI. fig. 20). The head has every appearance of being the transformed
nucleolus. _

Problematical Body (Pl. XLI. fig. 21).—Qccupying a position similar to that in which
the sperm clusters occur, and deceptively similar to them in structure, is a curious little
body of which a series of sections were obtained, one of which is shown in the figure.
It is a spherical cluster of cells, each of which measures about 0008 to 0°01 mm.
in diameter; their outline is circular or oval, and they consist of very faintly stained
protoplasm, embedding a large oval deeply stained nucleus, 0°003 mm., in diameter, and
one or more small, deeply stained granules, which are surrounded by a clear spherical
space. That this is not a cluster of developing sperm-cells, is shown by the presence of
a structureless, colourless, transparent membrane, within which the cell-aggregate is
enclosed. By this feature also the possibility of its being a segmenting ovum of the
sponge is excluded ; and it would appear to be a stage in the segmentation of the ovum
of some other organism foreign to the sponge.
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Tetilla coronide,’ n. sp. (Pl. XXXVIII. figs. 13-17).

Sponge (PL. XXXVIII. figs. 18, 14) spherical, depressed (button-shaped), with a some-
what sharply marked equatorial margin ; surface slightly hispid, raised into low conules,
incrusted with grains of sand, Foraminifera, and other foreign bodies, base produced into
rooting fibres, A single oscule situated in the centre of the upper surface, its margins
produced into a short membranous transparent tube.

Spicules.—I. Megascleres. 1. Ozen, isoactinate, fusiform, very sharply pointed, 3 37
by 0°037 mm.

2. Protrizne (Pl XXXVIII. fig. 15), rhabdome regularly tapering from the cladome
to a filiform extremity, 3'37 by 0:02 mm.; cladi usually strongylate 01 mm. long,
chord 0071 mm,

3. Anatrizne (Pl XXXVIII. fig. 16), rhabdome fusiform, 7-14 mm. long, at the
actinal origin about 0015 mm. in diameter, tapering thence in both directions, esactine
ending in a filiform extremity, ecactine enlarging below the cladal centre fo twice its
previous diameter at its origin; cladi 0’1 mm. long, chord 0-11 mm.

4. Anamonsne (Pl. XXXVIIL fig. 17), this is a reduced and modified protrisene,
two of the cladi being suppressed, and the remaining one recurved at about the middle of
its length ; the single cladus is 0°28 mm, long, measured along two chords, one from its
origin to the middle of its curvature, the other thence to its termination.

II. Microsclere. 5. Sigmaspere of the usual form, 0°016 by 0002 mm,

Colour.—Dark grey, speckled with black and white by incrusting foreign matter.

Habitat.—Station 150, off Heard Island, February 2, 1874; lat. 52° 4’ 8., long.
71° 22" E.; depth, 150 fathoms; bottom, coarse gravel ; bottom temperature, 85°-2.

Remarks—This little sponge, represented about twice its natural size in the illustra-
tion (Pl XXXVIIL figs, 13, 14), measures 13 mm. in length by 10 mm. in width and 8
in height. It resembles Zetilla pedifera in so far as it is characterised by the remarkable
shepherd’s crook spicule or reduced protri®ne, which, however, is far less abundant in
this sponge than in Tetilla pedifera.

The two species are otherwise very sharply distinguished ; they not only differ in
habit, external form, and in the characters of the oscules, but in Zetille coronida some-
what large sigmaspires are abundantly present, while microscleres do not occur at all
in Tetilla pedifera. The single cladus of the anamonmne in the latter sponge is only
one-half the length of that in the former.

Although the anamonwmne looks at first sight like a reduced anatrisene, 1t is much
more probably a modified protrisene ; the single cladus for the first half of its course pro-
jects forwards, and the suppressed cladi, as represented by short axial fibres which

1 xoguris, 3o, crook beaked.
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terminate within the spicule without affecting its form, are wholly and highly porrectate,
reminding one of the two shorter cladi which occur in protrizenes characterised by one
cladus much longer than the other two.

Tetilla grandis, Sollas (P1. V. figs. 1-14).
Tetilla grandis, Solles, Prelim. Account, Seci. Proc. Roy. Dubl. Soc., vol. i. p. 180, 1886.

Sponge (Pl. V. figs. 1-3) large, somewhat cylindrical or ellipsoidal in form, anclor-
ing filaments matted together to form a massive base. Oscules several, comparatively
small, the patent openings of the excurrent canals, chiefly distributed on the summit
of the sponge. Surface more or less hispid, raised into ridges and low papille, which
unite to form an irregular reticulation, in the depressions of which the pores are
situated in groups. Ectosome thicker than in most Tetilla, consisting of fibrous and
fibro-vesicular collenchyma. The skeleton consists of spicular fibres radiating spirally
from an excentrically situated core.

Spicules.—I. Megascleres. 1. Owxea, fusiform, anisoactinate, the distal end more
obtusely pointed than the proximal, which is sometimes almost filiform. The difference
between the two ends is less marked in spicules occurring near the origin of the fibre,
than in those which form its peripheral ends, where they may sometimes be seen with
the distal end quite rounded off, or strongylate; from 607 by 0075 to 572 by
0079 mm.

2. Protrizne, rhabdome cylindro-conical,  diminishing from the cladome to a fili-
form termination ; cladi typically three in number, but frequently reduced to two or even
one, Rhabdome 86 by 0.0158, cladi 0°15 by 0'0118 mm.

8. Trichodal protrizne, usnally with one cladus longer than the other two, which are
equal in length ; chiefly disposed about the cribriform areas over the incurrent canals.

4. Somal anatrizne (Pl. VI. fig. 6) a fusiform rhabdome, attenuated proximally
to a filiform extremity, distally at first diminishing and then increasing in diameter
up to the cladome; cladome rounded in front, axial fibre not prolonged into it, cladi
long, slender, springing from the rhabdome in a bold sweeping curve. Rhabdome 12'14
by 0°02 mm. just below the cladome, diminishing to 0:006, and then increasing to 0°0118
mm. in diameter, finally tapering to its filiform extremity ; cladi 0158 by 0'0118, chord
0°16 mm.

5. Radical anatrismne. The cladal end of the rhabdome is much thicker than that
of the cortex, and provided with shorter stouter cladi; the axial fibre of the rhabdome
extends halfway into-it. The rhabdome is thickest just below the cladi, and somewhat
rapidly tapers for the first half of its course, and then more gradually till it ends in &
filiform termination. Rhabdome 815 by 0'0315 near the origin of the cladi, 00276
just beyond their points, and 0:021 mm. a little more than a millimeter lower down;
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cladi 0'1 by 0:0237, chord 0'1 mm.; cladal end of rhabdome 0021 mm. long, the axial
fibre of the rhabdome extending into it 0°079 mm.

IT. Microsclere. 6. Sigmaspire of the usual form ; 0:0118 mm. long.

In young specimens the spicules are smaller, in correspondence with their size ; thus,
in an individual measuring 18 and 13 mm. along two diameters, the oxea is only 3'5
mm. long ; in another, 32 and 26 mm. in diameter, it is 4'65 mm. long.

Colour.—White to yellowish-grey.

Habitat,—Kerguelen, 10 to 100 fathoms.

Station 1498, off Royal Sound, Kerguelen, January 17, 1874 ; lat. 49° 28’ S., long.
70° 80’ E.; depth, 25 fathoms; bottom, volcanic mud.

Remarks.—About fifty specimens of this fine sponge were brought from Kerguelen,
where they grow in company with Cinachyra barbata. The largest is 180 mm. high,
and 75 mm. in diameter, but is without roots. One specimen, 92 mm. high and 70 mm.
in diameter, stands on a basal mass 32 mm. high and of about the same diameter as the
sponge.

In its youngest state, as represented by a specimen 8 mm. in diameter, the sponge is
nearly spherical (Pl. V. fig. 4); it soon becomes egg-shaped, and the narrow end is
produced into anchoring tufts, which as it increases in size very soon agglomerate into
wool-like clots ; and by the time the sponge has reached a height of 25 mm. it is pro-
vided with the characteristic basal mass.

The ectosome is about 03 to 0-8 mm. thick; it consists of fibro-vesicular collenchyma,
the vesicles being more numerous in the outer, and the fibres in the inner part of the layer.
Just below the epidermis the vesicles are comparatively small and filled with faintly
stained protoplasm, enclosing an oval nucleus with its nucleolus. Decper towards the
interior the vesicles are much larger, 0-0276 by 0'0395 mm., and the included nucleus,
surrounded by a thin film of protoplasm, lies at some distance from the walls, with which
it is connected by thin protoplasmic strands. In the larger cavities the remains of
geveral cells usually occur (Pl. V. fig. 5), but they disappear subsequently, so that in the
largest cavities no trace of cells may occur.

The ectosome is not sharply marked off from the choanosome ; the appearance of
flagellated chambers in the latter is the only certain sign by which it can be distinguished.

The flagellated chambers differ considera.bly in size amongst themselves, the larger
ranging from 0'032 to 0044 mm. in diameter. They are eurypylous, the prosopyle
measures about 0°0125 mm, in diameter, the apopyle from 0°02 to (°08 mm. in diameter.
Around the margin of the apopyle two or three sigmaspires are frequently embedded ;
and a nucleus with granular protoplasm sometimes lies on one side, the protoplasm
apparently extending around the margin, the whole suggestively like a single bounding
myocyte.
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The choanocytes are well preserved; all the details of their well-known structure,
except the collar, being clearly displayed. The fenestrated membrane is preserved in
some of the chambers only, and when present the flagella are not visible. On the other
hand, when the flagella are preserved the fenestrated membrane cannot be traced. The
length of the body of a collencyte is about 0'004 mm., of the flagellum 0°016 mm.

The mesoderm of the choanosome is a collenchyma ; it varies considerably in relative
abundance, amongst the chambers it is frequently very poorly developed, the walls of
these often lying nearly in contact with each other, but in other places it attains
considerable thickness, and is subject to extensive modification ; thus it forms a proper
wall to the water canals, which are furnished with vela, usually provided with sphinctrate
apertures, and it follows the spicular fibres in their course, and then contains numerous
fusiform cells which usually lie parallel to the length of the spicules.

Genital products.—Sperm masses are abundantly present, occupying cavities in the
mesoderm.  They arise from finely granular cells, about 0°018 mm. in diumeter, with
an evident oval nucleus 0°007 mm. in diamecter, and a spherical nucleolus 0:008 mm.
in diameter; similar but smaller cells occur in the mesoderm, down to 0°008 mm. in
diameter. By segmentation of the mother cell the sperm mass is produced. It is not
enclosed in a cover-cell, but the cavity of the mesoderm in which it lies is lined by
gso-called endothelium, surrounding which is the usual collenchyma, without any special
accumulation of collencytes, The developing sperm clusters occur in cavities of from
0'04 to 0°05 mm. in diameter, but the mature sperm oceupies cavities of much larger size,
from 01 to 0°175 mm. in diameter, The ripe spermatozoa present an oval head, about
0001 mm. long, from the side of which, near one end, the “tail” arises and attains a
length of about 0'01 mm. or more.

Skeleton.—The spicular fibres are spirally arranged, in o manner which will be found
more precisely described under the species Cinachyra barbata, where a similar arrangement
obtaias.

Spicules.—The trisnes begin to appear within the choanosome, just below the
ectosome ; the youngest forms are found at a distance of about 225 mm. below the outer
surface, and between these and the exterior a series of cladomes of gradually increasing
size oceur.

The cladomes of the trines lie on the exterior of the spicular fibre, and it would appear
to be owing to the pressure exerted against them, when they come in contact with other
spicules, that one or more cladi are sometimes suppressed, or, if not suppressed, forced
into an irregular mode of growth, by which they become deformed, one or more cladi of
an anatrisene, for instance, pointing forwards instead of backwards, or, if retaining their
usual direction, losing the usual regular curve and becoming crooked.

Associated with these variously deformed spicules are others in which a fourth cladus
is developed, but this more frequently happens with the anatrimnes than the protrissnes.
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Sometimes, again, and this is a fact of some importance, a cladus of ecither a protrizne or
anatrimne gives off a secondary cladus at the point of euforced bending, and thus becomes
dichocladose. I have previously suggested that bending leads to the budding of fresh cladi
at the point of flexion, and this seems to be a case in point ; for dichotrizenes arc unknown
amongst the Tetillidee as regular constitucnts of the skeleton, and we have not the least
fragment of evidence to show that they have descended from ancestral sponges which once
possessed them, but many general considerations to the contrary. Hence, when bifurcation
arises, as in this case, we must regard it as a variation appearing de novo, and may attempt
to account for it by the conditions of the case, which appear in this instance to be the
action of secondary pressures or tensions different to those under which the regular
trieene form was produced.

The oxen also exhibits interesting departures from the normal type. The distal end is
not unfrequently rounded off, and this may occur close to where the point would other-
wisc have been, or a millimeter or more away from it. Not only so, but secondary cladi
wmay be developed from it, thus producing in a rudimentary and unsymmetrical form
a kind of prodicene spicule (Pl V. fig. 13).

The young anatrienes (Pl V. fig. 7) differ from the adult in that they terminate
distally in a swollen bulb-like end, through which the axial rod or fibre passes, and after
enlarging somewhat in the middle of the cladome, continues right up to the end of the
spicule. From the sides of the bulb the cladi project, making a larger angle with the
rhabdome than they do in the adult spicule. In the adult spicule the axial fibre is not
continued past the origin of the axial fibre of the cladi. In the young forms one some-
times meets with a projection of the rhabdome for some considerable distance beyond
the cladome; it then terminates in a rounded end (Pl V. figs. 8, 9). This seems to me
a point of some significance in connection with the question of the origin of the trizne.

The differentiation of the anatrisenes into those of the cortex and those of the roots,
seems to stand in connection with the additional tension to which those of the roots are
exposed.,

The young protrieenes (Pl V. figs. 10, 11) differ from the adult in somewhat the
same fashion as in the case of the anatrisenes.

Tetilla grandss, var. alba, nov. (P V. fig. 3).

Sponge similar to Tetilla grandis, but distinguished by the absence of an anchoring
basal mass. In addition, the flagellated chambers are larger, attaining a diameter of
from 0°0513 to 0-0671 mm,

The spicules, which are quite similar to those of Tetilla grandis, gave the following
measurements :—Oxea 57 by 0063 mm,; protrigne 1178 by 00316 mm.; trichodal
protrizne 1°0 mm. long; anatrisne 19'6 mm. long, 0°0118 mm. broad in the middle
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diminishing distally to 0'005 mm., and then increasing to 0°02 mm. just below the
cladome ; cladi 0°18 long, chord 0°175 mm.

Habitat.—Christmas Island, 120 fathoms, January 29, 1874.

Station 150, Heard Island, February 2, 1874 ; lat. 52° 4/ 8., long. 71° 21" E.; depth,
150 fathoms ; bottom, coarse gravel ; bottom temperature, 35°2.

Remarks.—The general appearance of this variety differs in an undefinable way
from Tetilla grandis, chiefly owing to the projection of long spicules all over the sponge,
and these lying flat on the surface give it a white glistening appearance. The absence of
an anchoring mass is probably connected with a difference of the ground on which the
sponge occurs ; Tetilla grandis lives on a muddy bottom, and Tetilla grandss, var. alba,
on coarse gravel,

Tetsllo, merguiensis (Carter),

Tethya merguiensis, Carter, Ann, and Mag. Nat. Hist,, ser. 5, vol. xi p. 366, pl. xv. figs. 6-8,
1883.

Sponge, a thick disc with rounded edges, or cushion-shaped, texture loose; surface
densely hispid; ectosome thin, densely charged with pigment-cells; oscules several,
large ; pores 1n sieves.

Spicules.—I. Megascleres. 1. Ozea, fusiform, anisoactinate, 3'2 by 0°04 mm. (Ch.),’
42 by 0°058 mm. (Cr.).

2. Protrisne, rhabdome fusiform, cladome variable, tending towards two types, one
in which the cladi are comparatively short and thick, the other in which they are longer
and more slender. Rhabdome 3°5 by 0008 mm. (Ch.), 6°17 by 0°013 mm. (Cr); cladome,
cladi 0°0775 mm., sagitta 0'071 mm,, chord 00645 mm. in length (variety 1 Ch.); cladi
02 mm. long (variety 2 Ch.); cladi 009 mm., chord 005 mm. long (Cr.).

8. Anatrizne, rhabdome conical, attenuating from the cladome to a hair-like
termination, cladome terminal, cladi not very much recurved. Rhabdome 85 by
0-009 mm. (Ch.), 6°17 by 0'007 mm. (Cr.); cladome, cladi 0:0387 mm., chord 0058 mm.,
sagitta 0°026 mm. in length (Ch.); cladus 0:039 mm., chord 0058 (Cr)

4, Ectosomal orthotrizme, Thabdome conical, uaun.lly shorter than the cladi, frequently
strongylate ; in one instance the rhabdome measured 0°058 mm., the cladi 0206 mm. in
length ; in another the rhabdome 0°10 mm., and the cladi 0'21 mm.; in a third the
rhabdome 0'18 mm., and the cladi 0°10 mm.; the maximum length attained by tbe cladi
in the Challenger specimens is 0°27 mm., in Carter's specimen 0°43 mm,

II. Microscleres. 5. Microxea; 025 mm. in length, immeasurably thin. 6. Sigma-
spire; 0°017 mm, (Ch.), 0°016 mm. (Cr.) in length.

Colour,—Brownish-black,

1 {Ch.) indicates measurements obtained from Challenger specimens, (Cr.) from Carter’s specimen.
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Heabitat.—Cape York, Torres Strait; depth, 3 to 11 fathoms.
Distribution.—King’s Island, Mergui Archipelago ; coast of Burmah.

Remarks.—The single specimen of this sponge in the Challenger collection is a
conical segment of a more or less rounded sponge, with an apex corresponding to the
centre of the sponge, the sides to the radiating spicular fibres, and the base, which is more
or less flattened, to the euter surface of the sponge; it measures 12 mm. in radius and
12 mm. in width across the base. It would appear thercfore to have been torn away
from a specimen which was somewhat larger than that described by Carter. Carter’s
specimen, however, is complete, and this may account for the greater length of the
trizenes given in his measurement, though it will not explain the larger size of the oxeas.
The general characters of the spicules in the two specimens are, however, so similar that,
notwithstanding this, I have not felt justified in creating a separate species for the
Challenger specimen.

The ectosome varies from 0'16 to 027 mm. in thickness, and consists of collenchyma,
the matrix of which stains with hsmatoxylin, and the collencytes of which are not
usually visible ; small fusiform cells occur in it, especially where it adjoins the choano-
some, and pigment-cells are closely scattered through it, they are round or oval in
outline, about 0°08 mm. in diameter, and contain numerous darkly coloured pigment-
granules enclosed within a distinet cell-wall. Most of the megascleres of the sponge are
arranged in radiating fibres, but a few lie loosely scattered tangentially in the ectosome.
I have not been able to satisfactorily determine the characters of the choanosome. They
appear to be somewhat abnmormal. The flagellated chambers appear to be somewhat
small, about 00276 mm. in length. I could not discover the manner of their communi-
cation with the excurrent canals, but they do not present a eurypylous appearance.
The mesoderm appears to be generally granular, but a number of vesicles, about
0°0118 mm. in diameter, are scattered through it; they contain an oval, protoplasmic,
deeply-stained, nucleated body; with these occur less frequently pigment-cells; in
places this tissue passes into one wholly composed of the vesicular cells, separated by a
framework composed of small fusiform cells, which run in one general direction, curving
on each side of the vesicular cells; not more than one fusiform cell lies between two
vesicular cells as a rule.

The megascleres, as previously stated, are chiefly arranged in spicular fibres, but the
ectosomal orthotrisenes are separately distributed throughout the ectosome, within which
they are entirely immersed. From Carter’s illustrations they have much the appearance
of calthropides, though Carter himself terms them zone-spicules. This suggests several
interesting questions, for the solution of which slices showing these spicules in their true
orientation are mecessary. These I readily obtained by adding Canada balsam to the
paraffin used for embedding, which thus acquired great toughness, and by cutting the
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slices fairly thick. I then found that the cladi diverge from the rhabdome at about a
right angle, and that the spicule is usually orientated, with the rhabdome radial and the
cladi tangential in position with respect to the sponge; so that the apicule appears to be
an orthrotrimne with a remarkably short rhabdome, situated more deeply within the
ectosome than is usually the case with this spicule. Fortunately I observed in several
instances, lying close by the side of the fully formed spicule, smaller examples
representing it at a very early stage. These are always plagiotrieenes in which the
relative length of the cladi and rhabdome is normal, 7.e., the rhabdome is considerably
longer than the cladi, e.g., in one instance, the rhabdome measured 0°065 mm., and the
cladi 0026 mm. in length. These pass into the adult by a general growth, involving
both rhabdome and cladi, but the latter increase at a far greater rate than the former; so
that in the fully formed spicule they attain a considerably greater length. The young
spicules probably arise from a scleroblast budded off by that of the adult, with which they
are assoclated, towards the completion of its growth.

The supposed calthrops which makes such a startling appearance in Tetilla is thus
nothing more than an interesting modification of an ordinary trizene; and not a
persistent tetraxon. In other sponges, such as Pacillastra (Normania), in which an
apparent calthrops occurs in the choanosome, it is equally possible that it is not derived
from a microcalthrops, but from a trieene; and furthermore, as the calthrops of the
Pachastrellidse is almost certainly descended from that of Pacillastra, a trisspne origin
may likewise possibly be aseribed to it.

In some cases it appeared to me that when oxeas occurred lying tangentially in the
ectosome, the young trizenes were displaced from their normal position, the rhabdome
having a tangential position; if so we have a still further approach to the conditions
under which the calthrops occurs in Pacillastra, and further, the apparent short rhabdome
of the adult orthotrizenes in the Tetilla may in some cases be really a cladus turned out
of the tangential into the radial position by a rotation of the whole spicule. These
cases may, however, possibly be explicable as artificially produced in the process of
cutting.

The microscleres, hoth microxeas and sigmaspires, arc scattered generally throughout
the sponge.

Tetilla sp.

Sponge small, ovate, free, surface pilose, spicules projecting obliquely from the
surface, and chiefly towards the base; ectosome a fibro-vesicular collenchyma about 0702
to 0°047 mm. thick. Choanosome with a richly-developed collenchymatous mesoderm,
which forms a somewhat thick layer about the walls of the chief canals, and 8
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abundantly present in the neighbourhood of the flagellated chambers, where it is finely
granular. Flagellated chambers 0'04 mm. in diameter.

Spicules—I. Megascleres. 1. Ozxea, anisoactinate, fusiform, more finely pointed at
the proximal than at the distal end; 2'5 by 0°031 mm,

9. Protrimme, a conical rhabdome, tapering to a filiforma termination; cladi two
nearly equal in length, but shorter than the third ; rhabdome 2:32 by 0'01 mm.; cladi—
longer 0'14 mm., shorter 0:067 mm. in length.

3. Trichodal protriene of the usual form, very diminutive,

4. Anatrimne, a conical rhabdome, tapering from the cladome to a filiform termina-
tion; 2856 by 0°0135 mm.; cladi 0075 mm. long, chord 0'075 mm., the axial fibre of
the rhabdome extends 0°008 distally beyond the origin of the axial fibres of the cladi,
the cladal end of the rhabdome correspondingly projects in a rounded process in front.

II. Microsclere. 5. Sigmaspire of the usnal form, 0°012 mm. long.

Colour.—White, of a faintly grey tint.

Habitat.—Station 236, off Japan, June 5, 1875 ; lat. 34° 58" N, long. 189" 29" E.;
depth, 775 fathoms ; bottom, green mud ; bottom temperature, 37°-6 F.

Remarks.—There is but a single small specimen of this sponge; it measures about
7 mm. in height and 6 mm. in breadth; it is probably a very young form, and, as it
does not offer any unusual or particularly distinctive character, I refrain from giving it
2 name, -
The characters of the oscules and pores I could not determine.

Chrotella,’ n, gen.

The ectosome is a cortex, excavated by subdermal cavities, and furnished with
tangentially disposed spicules.

Chrotella, simplez, Sollas (PL. I1. figs. 1-4).
Chrotella simplex, Sollas, Prolim. Account, Sci. Proe. Roy. Dubl, Soc., vol. v. p. 181, 1886.

Sponge ellipsoidal or subspherical, free, surface uniformly pilose, conules- absent.
Oscules small, one or more in number. Pores in sieve-like areas overlying the subdermal
cavities.

Spicules.—I. Megascleres. 1. Oxea, fusiform, almost isoactinate ; 2°8 to 8'0 mm. by
00217 to 00237 mm.

2. Protrizne (Pl IL fig. 8). Rhabdome cylindrical, ta.permg to a filiform termina-
tion; cladi conical, widely extended; rhabdome 3'4 by 002 mm.; cladi 0158 by
0016 mm.

1 ey, 8, xeurds, the skin.
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3. Anatrizme (Pl IL fig. 4). Rhabdome cylindrical, tapering to a filiform: end,
cladi conical recurved, axial fibre continued past the cladal origin into the cladome, which
is sometimes rounded, sometimes pointed in front; rhabdome 5'3 by 0-0158 mm.; cladi
0:0474 by 0°0118 mm,

II. Microsclere. 4. Sigmaspire, 0-0118 mm. long.

Colour.—Cream-white.

Habitat.—Station 1634, off Twofold Bay, Australia, April 4, 1874; lat. 86° 59’ 8.,
long. 150° 20’ E.; depth, 150 fathoms; bottom, green mud.

Remarks.—Four specimens of this sponge were dredged, the largest, of an irvegular
cllipsoidal form, measures 21 by 18 by 15 mm., the smallest is subspherical, and about
9 mm. in diameter. The sponge is soft to the touch, with a velvet-like surface. The
oscules are very small, from 0'5 to 2 mm. in diameter, in one speciinen none were scen,
and a series of sections failed to reveal any.

The cortex (Pl IL figs. 1, 2) 0°4 mm thiek, is a collenchyma, vesicular just below the
outer epithelium and eavernous further in, the lowest layer of the cortex, ome-quarter
the thickmess of the whole, is markedly fibrous, the fusiform cells running tangentially,
Spicules disposed someé tangentially, and others crossing these obliquely, are irregularly
scattered through the inmer layer of the cortex. The subdermal cavities excavate the
cortex between the radiating spicular pillars, they are about 02 to 0'3 mm. high, and
the thin roof which covers them is perforated by numerous pores.

The floor of the subdermal cavities is furnished by the fibrous layer of the cortex,
through this they communicate with the imcurrent eamals by passages surrounded by
concentrically arranged myocytes.

The mesoderm of the choanosome is a granular collenchyma or early form of
sarcenchyma. The flagellated chambers differ considerably in size, measuring from 0035
to 0048 mm. in diameter. The incurrent canals communicate with them directly, the
prosopyle measuring from 0°0158 to 00276 in diameter ; they are sometimes eurypylous,
sometimes aphodal, the apopyle is about 00118 mm. in diameter; an aphodal canal in
one very clear instance measured 0°02 mm. in length, its diameter being that of the
apopyle. A choanocyte with collum extended measured 00118 mm. in length, and
0:0035 mm. in diameter at the base.

Sperm clusters occur but rarely, one oval mass, 0°05 mm. in diameter, was met with;
the spermatozoa were seen as spherical granules without tails, they measured 0-0015 to
0002 mm. in diameter.

The skeleton consists of radiating spicular fibres, crossed by a great number of loosely
scattered oxeas, which lie tangentially and obliquely ; the skeleton of the cortex is pro-
duced simply by the extension of this skeleton into it.

The radiating spicules emerge from the surface without forming conules; the pro-
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jecting spicular ends, which produce the pilosity of the surface, are the cladi of protriznes
and anatrisenes, and the points of oxeas, but chiefly the cladi of protrisenes; they do not
extend, as o rule, much more than 0:25 mm. beyond the surface, though, judging from
broken rhabdomes, some probably extend much further,

The cladi of most of the projecting protrisenes measured ¢n situ are 0'142 mm. long
by 0006 mm. in diameter, the length of the chord is 0108 mm.; these dimensions are
below those given in the description of spicules, which, however, were taken from selected
largest examples.

Chrotella macellata,! Sollas (P1. IV, figs. 1-22).
Chrotella macellata, Sollas, Prelim. Account, Sci. Proe. Roy, Dubl. Soe., vol. v. p. 181, 1886,

Sponge (PL. IV. figs. 1, 2) subspherical, depressed, with & flat base; oscules more than
one in number, each leading into a large cloacal chamber; upper surface minutely hispid,
lower surface coarsely so, by the projection of spicules to a longer distance. Ectosome
a cortex, not differentiated into tiwvo layers; choanosomal mesoderm sarcenchymatous,
flagellated chambers small, aphodal.

Spicules.—I. Megascleres. 1. Owxea of the spicular fibres isoactinate, fusiform (PI.
IV. fig. 3) with similar sharp ends, which sometimes however become rounded off.
Length 57 mm., breadth 0'055 mm.

2. Owea of the interspaces between .the spicular fibres, smaller than the preceding
(PL 1IV. fig. 10), somewhat curved, and only very slightly fusiform:

3. Protrizne (P). IV, figs. 8, 15) with short stout cladi, highly porrectate, measuring
0'079 by 00197 mm.; rhabdome but very slightly less in diameter immediately below the
cladome than in the middle, thence tapering gradually to a sharp but not filiform termina-
tion, 7°95 mm. and over, by 00276 mm.

4. Protrizne (PL IV. fig. 14) with longer cladi than No. 3, 0'28 mm. long by
0°0197 mm. thick, less porrectate; rhabdome also shorter, 2'5 by 00287 mm., and
tapering from immediately below the cladomse, rather rapidly, to an almost filiform
termination. :

5. Prodimne and promonane (Pl IV, figs. 4, 5). Derived from the preceding by
reduction in the number of cladi, The rhabdomes of these measure 3'49 by 0:0816 mm.;
the cladi of the prodiene 0'44 by 0°0316 mm., and that of the promonssene 0:58 by
00316 mm. These spicules present a singular appearance, owing to the relatively la.rge
gize of their cladi and the sudden tapering of the rhabdome.

6. Trichodal protrisme (Pl IV. figs. 6, 7). Occurring in bundles in the cloaca
and elsewhere. .

7. Anatrisne (PL IV, figs. 9, 18). The cladi are 0'059 mm. long by 0°0138 mm,

1 udxiana, 4, & pick-axe with one point,
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in diameter; the rhabdome 65 by 0°0158 mm., is nearly cylindrical for & considerable
distance below the cladome, and ends in a filiform termination.

II. Microscleres. 8. Sigmaspire of the choanosome. This is of the usual form;
0012 to 0°016 mm. long.

9. Toxospire of the cortex (Pl IV. figs 11, 12). This is a sigmaspire modified by
continued growth in a spiral direction; it has the form of a widely open helix of nearly
two turns with a variable spiral angle. Its length is from 0°03 to 0°04 mm.

Colour.—Dark grey.

Habitat.—Station 208, off Manila, January 17, 1875; lat. 11° 37’ N., long. 123° 31 E.;
depth, 18 fathoms; bottom, blue mud.

Remarks—Four specimens of this sponge were trawled; all more or less hemi-
spherical or dome-shaped with a flat base. The largest measures 42 mm. by 38 mm.
along its horizontal diameters, and 32 mm. in height.

The oscules (Pl. IV. fig. 2) are borne on the summits of more or less conical
eminences on the upper surface of the sponge; the smallest specimen bears two, the
largest six, having an average diameter of somewhat under 2 mm. They lead into a large
cloacal chamber, the wall of which is perforated by numerous small round or oval apertures,
giving it a cribriform appearance. Trichodal protrisenes lie in bundles in the wall of the
chamber and project obliquely forwards, surrounding the pores with their cladomes.

Skeleton.—The long spicules (1, 3, 4, 5, 7) are collected into radiating fibres, the
triznes appearing at the distal ends. From the terminal sheaf of the fibre the protrisnes
with widely diverging cladi (4, 5) project their cladi into the cortex (Pl. IV. fig. 18), thus
contributing essentially to its support. The cladomes of many of the anatriznes, indeed
almost all, are also embedded in the cortex. The highly porrectate protriznes (3) project
beyond the surface as hispidating spicules, The numerous smaller oxeas (2) lie
irregularly scattered through the cortex, crossing one another in directions oblique to the
general surface, but more nearly parallel than perpendicular to it. Around the oscule
the spicular fibres project in a kind of fringe; these fringing spicules are chiefly
protrizencs. The sigmaspires are scattered genmerally through the choanosome, but are
most abundant in the walls of the canals and cloacal chambers.

The toxospires of the cortex are most abundant beneath the external epithelium, where
they form a dense layer. Outside the sponge, covering the epithelium, is a quantity of
granular debris, in which numerous deciduous toxospires occur. The crowding of the
toxospires towards the exterior, and the presence of deciduous examples beyond it, point
to an outward movement and final extrication of these spicules.

Eoctosome.—Beneath the -external epithelium the cortex consists of a layer of
collenchyma, very difficult to analyse, partly on account of its complexity, partly by
reason of the slight but numerous variations which it exhibits in different regions. The
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gelatinous matrix presents, besides collencytes and vesicular cells, numerous long fusiform
cells, some running more or less parallel with the surface, others quite irregularly. In
some places small, round, granular cells, 0°006 mm. in diameter, occur crowded together
to the exclusion of other elements; in some the vesicular, and in others the fusiform cells
predominate.

The incurrent canals burrow irregularly through the cortex; they are irregular in
their course and in their form ; they are swollen into vesicles of various sizes, irregularly
branched and broken np by trabeculee ; they thus give to the collenchyma a cavernous
character which adds to the difficulty of describing it.

The collenchyma is continued from the cortex inwards along the spicular tracts,
undergoing certain modifications, of which the most important is the appearance of
conspicuous cells, which at once arrest the attention, partly on account of their
comparatively large size, and partly because of the regular manner in which they lie one
after another in linear series upon the sides of the spicules, and apparently in immediate
contact with them, These cells, although evidently all of one kind, are of such various
forms and characters that they are not easy to describe in a few words. They are more
or less rounded masses, prolonged into filmy or fibrous processes, finely granular, staining
somewhat deeply, with an average diameter of 0:016 to 002 mm. Some have a columnar
form, seated by a flat base on a spicule, and produced at the opposite end into a short
tail-like process; the columnar body in one case measured 0°024 mm. in length, the tail
0'016 mm. The outer part of the cell loses in many cases its property of staining
deeply, and the change thus begun appears to extend inwards till it affects the whole
cel. This appears to point to exhaustion with age, and suggests a glandular, rather
than a nervous function for these cells. They lie tolerably close together; in one case
I counted six in a row 0°'13 mm. long, in another fourteen in a row 032 mm. long.
I could not determine whether they formed a sheath or not to the spicule,

Cloaca.—As the cortex approaches the marging of the oscule, round or oval, deeply-
staining granular cells, 0°012 mm. in diameter, appear within the collenchyma, and
increase in numbers, till a tissue, consisting of these and some fusiform cells, embedded
in collenchyma results (PL IV. fig. 19). This tissue, invested of course by epithelium,
is continued from the margins of the oscule as a lining, 0475 to 056 mm. thick, to the
whole of the cloacal chamber. The oxeas of the cortex disappear at the margin of the
oscule, & little before the lining tissue of the cloaca commences, and the toxospires, at the
same time or a little later, ¢.e., nearer the cloaca, are replaced by ordinary sigmaspires.

The choanosomal tissue intervening between the cortex and the walls of the cloaca, is
converted into collenchyma similar to that of the cloacal lining, but distinguished by the
predominance of the myocytes which form the greater part of it. This modification of
the choanosome extends for a distance of about 0'1 mm. inwards from the margin of the
oscule.
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Around the pores in the cloacal walls myocytes are concentrically arranged, and
stellate cells occur close to their margins, which send a process to the epithelium on the
one hand, and one or two processes inwards in the opposite direction.

Sexual Elements.—Spermatozoa.—Around the lower end of the cloaca the choano-
some is densely crowded with sperm-clusters, each lying in a distinet cavity, which it
does not fill, owing no doubt to shrinking produced by immersion in spirits. They are
of round, oval, or sometimes irregular shape, and vary from 0°006 by 0012 mm. to
0'047 by 0-075 mm. in diameter. Most of them consist of small spherieal cells, about
0004 mm. in diameter, with a very obvious nucleus and a dark-stained nucleolus.
They are therefore not mature, though some few instances occur in which the con-
stituent cells are of smaller size, and appear to be produced into a tail. A cover-cell
is certainly not present, but the wall of the containing cavity is lined by epithelium, and
the adjacent mesoderm stains more deeply in its immediate neighbourhood than elsewhere.

The sperm-clusters are so numerous that they reduce the surrounding mesoderm to
little more than a trabecular metwork, in which flagellated chambers are only rarely
seen. It would therefore seem that we have here a specialised sperm-bearing region or
rudimentary testicular tissue, recalling the specialised ova-bearing region or rudimentary
ovary which Schulze discovered in Euspongic.

Ova.—Certain remarkable cells of great size and complexity occur here and there
in cavities of the choanosomie; their true naturc is doubtful, and if not ova, they must
be regarded as parasites. They present numerous variations both in form and structure.
Some suggest a resemblance to gigantic Rhizopoda, extending into large branched
pseudopodial extensions (Pl IV, fig. 22), which enter the surrounding tissue, and lose
themselves in it. Others (PL IV. fig. 21) present a round or oval outline, varying
from about 0'1 mm. to 0°2 mm. in diameter. The nucleus is an oval body, 070395 mm.
long by 00276 mm. broad, with evenly and finely granular, faintly-staining contents,
enclosed in a well-defined limiting membrane. It always presents at least one well-
marked, highly refringent, non-granular, deeply-stained, spherical nucleolus, varying
from 0°0039 to 00118 mm. in diameter. Often, however, two or three nucleoli
are present, and in one instance no less than six were counted. Qutside this nucleus,
immediately next the nuclear membrane, succceds a layer of dense, darkly-stained
protoplasm; then a clearer zone follows, in which a vesicular structure can sometimes be
made out ; outside this again is a dense, darkly-stained margin, which is sometimes so
distinet as to look like a second nuclear envelope; finally, outside this succeeds the
general mass of external protoplasm. While the structure just deseribed is of most
common occurrence, cases also occur in which it becomes simplified, the nucleus for
instance simply lying in protoplasm, which is rather more deeply stained immediately
next to it than elsewhere. ,

In generel character the mass of external protoplasm of these cells is finely granulax
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and deeply staining, but it is not simply a granular mass, but o complex of discrete parts,
each of which in a manner simulates the structure of a cell. Thus in many cases we may
readily discern fine darkly-stained fibrils radiating through the protoplasm towards the
periphery of the cell, and in fortunate cases these can be traced in continuity with small
columnar or stellate bodies, within which an oval vesicular space containing a small deeply
stained granule can be distinguished. In other cases oval vesicles with a distinct wall, and
not merely vesicular spaces, can be distinguished, and within these granular material with
oue granule larger than the rest is to be seen. In fig. 21, Pl IV., numerous columnar
pseudocells are shown with their bases adjacent to the nuclens and their filamentous
extremities directed peripherally. The structures shown in this figure are those which it
was found possible to trace with a camera; the rest of the cell left blank presented
similar appearances, but hardly sharply defined enough to be traced. Small deeply stained
ameeboid cells, about 0°03 mm. in diameter, also occur in the choanosome, and appear to
be young forms of the cells just described. If so, the latter are in all probability ova.

Parasitism. — 1. Ophaurids.  Each cloaca in all four specimens of the sponge
harbours an individual belonging to some species of Ophiurid. This Ophiurid, though
small compared with some other species, is large compared with the size of the cloaca,
which it nearly fills. Its discis 5 mm. in diameter, and its arms when uncoiled 45 mm.
long ; they are recurved over the aboral surface of the dise, leaving the mouth exposed
and the teeth projecting. Its position within the cloaca is rather to one side of it,
within a faintly marked recess. The oscule of the chamber js large enough to allow of
the egress of the tenant, but the rat-trap-like arrangement of the fringing spicules would
seem to preclude return, and, as the Ophiurid does not feed on the sponge itself, it
becomes a curious problem to discover by what means it obtains its food.

2. Worms. Numerous encysted worm-like parasites in various stages of development
are common on the choanosome.

Cinachyra,! n. gen.

The cortex is not exzcavated by subdermal cavities; oxeate spicules traverse it
radiately. The incurrent and excurrent openings sre confined to special flask-shaped
recesses. The mesoderm of the choanosome is a collenchyma; the chamber system

is eurypylous. '

Cinachyra barbata, Sollas (Pls. III., XXXIX.).
Cinachyra barbata, Sollas, Prelim. Account, Sci. Proc, Roy. Dubl, 8oc., vol. v. p. 183, 1886.
Sponge (PL IIL fig. 1) a subspheri¢al or subcylindrical body seated on & dense mass
of tangled spicules. Oscules large and numerous, with a conspicuous sphinctral margin,
1 xiv-eexcépu, 4, 8 kind of bag or sieve for bolting four.
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rare on the summit, chiefly distributed in an irregular zone round the sides of the bt?dy.
Surface hirsute, with obliquely projecting spicules ; projecting ends longer over the sides
than the summit of the sponge.

Spicules.—I, Megascleres. 1. Somal oxea, large (PL. IIL. fig. 4), fusiform, sharply
pointed, straight, or curved in correspondence with the curvature of the spicular fibres,
8:03 by 0°071 mm.

2. Cortical oxea (PL IIL fig. 7) smaller than the preceding, eylindrical or fusiform,
usually curved, obtusely pointed, 0-892 by 0°0355 mm.

3. Protrimne (PL IIL fig. 6). A somewhat fusiform rhabdome, 0-0197 mma. wide just
below the cladome, increasing to 00296 where widest, and then tapering to a filiform
extremity ; its length is 1821 mm. The cladi, usually three in number, but sometimes
reduced to two or even one, are conical, 01776 mm, long, and 0°016 mm. broad at the base.

4. Trichodal protrimne. A slender filiform rhabdome, and three cladi usually
unequal in length. Dimensions :—Rhabdome 0°13 by 0'0039 mm. ; cladi very variable,
two shorter and unequal 0°016 mm. long, one longer from 00237 to 0°031 mm. long.

5. Anatrizne (PL 1IL fig. 5). Confined to the lower part of the sponge-body; the
rhabdome long, somewhat fusiform but nearly cylindrical, terminating at the proximal
end in a filiform extremity; cladome variable in shape, axial fibre of shaft prolonged
into it; cladi usually much recurved, sometimes so much so as to become parallel with
the rhabdome. Dimensions :—An anatrigene with its cladome embedded in the cortex
gave the following measurements : —Rhabdome 19'6 by 0:0316 mm.; cladi 0215 by
0-0276 mm., chord 0°2 mm.; length of cladal end of the rhabdome 0-059, extension of
axial fibre into it 0°0119 mm. An example from the anchoring filaments of the base
gave :—Rhabdome 40 mm. by 0'0237 just below the cladome, lower down 0-0158 mm,
in diameter, from this increasing to 0°0235, and finally attenuating to a filiform
extremity ; cladi 0-087 by 0'0197 mm., chord 0:09 mm., length of the cladal end of the
rhabdome 00474 mm. The cladome of this specimen is smaller than the average, & more
usual size for the cladi is 0'1026 by 0-0158 mm., chord 0118 mm.

II. Microscleres. 6. Sigmaspire (Pl III. fig. 8) of the usual form, 0-0118 to 0:0156
mm. Jong.

7. Globules; accessory or accidental forms, 0:0535 mm. in diameter.

Colour.—Ashen-grey.

Habitat.—Station 1498, off Royal Sound, Kerguelen, January 17, 1874 ; lat. 49° 28’
8., long. 70° 30" E.; depth, 25 fathoms ; bottom, voleanic mud.

Station 149¢, Balfour Bay, Kerguelen, January 19, 1874 lat. 49° 32" 8., long.
70° 0’ E.; depth, 60 fathoms; bottom, voleanic mud.

Remarks.—Over sixty specimens of this remarkable sponge, the only species
of the genus, were dredged off the shores of Kerguelen. They vary considerably
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in shape ; the smallest is a prolate ellipsoid, 2:85 by 2'1 mm. in size, the next a little
larger is cgg-shaped, about 5 mm. high by 4 mm. in width, both are provided with the
characteristic oscules of the species, but without anchoring filaments ; these are present,
however, in specimens but very slightly larger (PL IIIL figs. 2, 8); and by the time
the sponge has attained o length of 20 mm., they are already matted together into a
compact basal lump. The largest specimen in the collection presents a somewhat cylin-
drical body, 70 mm. high by 85 and 70 mm. in breadth and width, it is seated on a
basal spicular mass 50 mm. high, and 100 by 70 mm. in breadth and width; another large
specimen is 47 mm. high, 52 mm. wide, and 43 mm. broad; with a basal mass 29 mm.
high by 56 mm. broad and 49 mm. wide. In a few large specimens the basal mass is
absent, and the anchoring spicules confined to a few ragged tufts; in one case a sponge
with the form of a long prolate ellipsoid presents scarcely a trace of roots,

On cutting open the sponge a yellowish choanosome is exposed, surrounded by a
whitish cortex, the thickness of which varies somewhat in different specimens, but on
the average, in full-grown forms, is about 175 mm.; near the base it is produced into
conical thickenings around the anchoring fibres as they pass out through it.

The spicular fibres proceed from a spicular core or so-called nucleus, which is
situated excentrically within the choanosome, 5o as usually to lie much nearer one side
of the sponge than the other. The core is a somewhat spherical mass of radiating
spicules, with very little associated tissue, and consequently of great hardness; as the
spicular fibres leave the core they become flexed somewhat sharply, particularly so on
that side of the core which lies nearest to the exterior of the sponge ; they then continue
in a spiral course, but with a much gentler curve towards the exterior, from which they
emerge usually more or less obliquely. The obliquity of emergence is often diminished
by a slight change in the direction of curvature, sometimes amounting to a reversal,
tending to bring the spicules into a position more nenrly normal to the surface. The
spiral curvature of the fibre is often so great that in o sponge of 30 mm. radius a single
fibre may attain a length of 50 mm. It is different in amount in different directions
within the sponge; being least, and indeed sometimes vanishing, along an axis which
may, but which more frequently does not, correspond with the axis of symmetry of the
sponge, and attaining a maximum in a plane at right sogles to this. We may most
readily picture this arrangement by supposing the spicular fibres to have originally o
radiate dircction, and subsequently to become twisted by a rotation of the cortex, carrying
with it their outer ends, around any axis passing through the sponge.

The downwardly directed fibres of the sponge are usually less twisted than those
ascending, so that they cmerge normally to the surface to form the anchoring roots.

The direction of the spiral curvature of the fibres is sometimes left- and sometimes
right-handed, in nineteen eascs it was found to run counter to the hands of a watch, and

in twenty-two with them ; in three other cases, so far as one could judge from the direc-
(z00L. CHALL. EXP.—PART LXI1—1887.) Rrr 4
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tion of the externally projecting spicules of the fibres, the spirals had not all a common
direction, but on one side were left, and on the other right-handed ; where the change in
direction occurs the spicules project at vight angles to the surface, instead of obliquely,
and are differently arranged around the oscules which occur in this region, for instead of
forming a fringe, which lies obliquely over the oscule on one side and slopes obliquely
away from it on the other as is the case usually, they here surround the margin of the
oscule radiately, diverging from it on all sides, like the feathers around the eye of an owl.

The spicular fibres are composed of the large oxeas (1) which are sometimes much
curved in accordance with the curvature of the fibres. Oscar Schmidt has suggested’
that the fusiform shape of the oxea in the Tetillide has produced the spiral course of
the fibres ; this is obviously not the case, the curvature of the fibres is due to some other
cause, and may influence, but is not determined by the shape of the spicules.

At the peripheral ends of the fibres protrimues appear and project beyond the cortex;
indeed thesé are the chief hispidating spicules of the sponge, anatriznes scarcely appearing
except towards the-base, where they become the prevailing projecting forms, and radiate
in long brushes downwards amidst the matted mass of sand and spicules which furnish a
solid foundation to the sponge. The smaller oxeas, though characteristic of the cortex,
are not confined to it, but also occur in the choanosome just below; probably they are
formed in the choanosome and pushed out from it into the cortex.

Next to the massive spicular base the oscules are the most striking feature of the
sponge; they are very conspicuous, large, and numerous; in one small specimen, 19 mm.
high by 23 mm. broad, twenty-three oscules were counted, the largest 5 mm. in diameter; of
course in larger specimens they are correspondingly more numerous, and may attain an
outside diameter of 10 mm.

They are chiefly confined to the sides of the sponge and are more numerous on one
side than the other, that namely which lies most remote from the spicular core. Thus of
the twenty-three oscules in the case just quoted, five only can be seen at once on one
side of the sponge, and a8 many as twelve on the other.

The margin of the oscule is a smooth, white, shining ring, very comnspicuous amidst
the dark grey forest of surrounding spicules (PL IIL fig. 1; Pl XXXIX. fig. 1). I
forms the outer end of a cylindrical or oscular tube which extends through the cortex
and then expands into the flask-shaped cloacal chamber, The walls of the oscular tube
are solid, imperforate, and thicker than those of the cloacal chamber, which communi-
cates through sieve-like groups of pores with the excurrent canals, Theese are wide open
tubes, which as they approach the cloaca become subdivided again and again by
numerous trabeculs, till they are reduced to sinuses, which surround the immersed side
of the cloacal wall, radiating away from it in all directions. The free surface of the
cloacal chamber is raised into a polygonal network of rounded ridges, produced by fibrous

1 Spong. Atlant Gebiet., p. 8, 1872, :
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strands, which branch and unite again in the thickness of the wall. In the depressed
areas mapped out by these ridges, the pore groups are situated.

On approaching the lower margin of the oscular tube, the ridges affect a longitudinal
direction, and expanding on each side as they enter it, give to the outermost row of
depressed areas the form of arched recesses.

No pores or intercortical cavities are to be detected over any part of the cortex, althongh
they have been searched for in several sections of entire sponges; it would appear
therefore that the oscules and cloacal chambers, so-called, are some of them incurrent in
funetion, and in accordance with this we find, proceeding from some of the cloacal chambers,
subcortical canals, occupying the same.relative position in this sponge that the undoubted
incurrent canals do in Disyringa dissimiles (see P1. XLI. fig. 3).

Notwithstanding this supposed difference in function we shall continue to speak of the
flask-shaped recesses and their openings to the exterior, whether excurrent or incurrent,
as cloacal chambers and oscules.

The minute structures of the * flasks ” has been very carefully studied in transverse,
longitudinal, and tangential sections, and by teasing.

Oscular Tube.—The wall of the oscular tube (about 0-64 mm. thick in average-sized
examples) is mainly composed (Pl XXXIX. fig. 2) of concentrically arranged myocytes,
traversed by a few longitudinal strands of similar cells, from which branches arise at
intervals and proceed towards the free face in a radiate direction; as they do so their
constituent cells, diverge from each other upwards and downwards, giving them a fan-
shaped outline in section. The concentric myocytes rcpresent the fibrous cortex some-
what modified ; in the immediate neighbourhood of the oscular wall the cortex is a
collenchyma with tangentially disposed fusiform fibre-cells running through it in various
directions ; by the reduction of the collenchyma to an almost imperceptible residuum,
and the consequent approximation of the fusiform cells, which at the same time fall
into a concentric arrangement, the chief mass of the oscular tube results. The longi-
tudinal fibres are derived from the walls of the cloacal chamber, but these are simply
a part of the cortex invaginated, with fibres of fusiform cells running tangentially
through them just as in the rest of the cortex.

The epithelium of the cortex is continued inwards, lining the interior of the flask-
shaped recess; below it in the case of the oscular tube is a layer of tissue,
about 008 mm. thick, sometimes less, which is of considerable interest, since it
presents in places structures which are similar to sense-cells (Pl. XXXIX. fig. 8).
These are fusiform, finely granular cells, more deeply stained than the adjacent tissue ;
they are usually somewhat swollen in the middle, where an oval nucleus with a spherical
darkly-stained nucleolus is situated ; the outer end is elongate, conical, with & rounded
point, but no apparent sense-hair, it lies either immediately below the epithelium or
projects between the epithelial cells, at the inner end it terminates in one or two fine
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filaments ; side by side with these fusiform cells, cylindrical forms occur, with a broad
outer end, and an inner end produced into long tail-like processes not more than two in
number. It was not found possible to trace these processes into connection with any
other cellular elements. These elongate cells are not uniformly distributed below the
epithelium, but occur in patches, which can be generally recognised by a more than
usually deep stain ; frequently they converge towards the middle of the patch. Some-
times they are found below an even surface of epithelium ; sometimes in ridges, which
look like papillse, but which are probably only wrinkles produced by the contraction of
the muscular oscular tube. Immediately below this outermost layer follows a tissue-
complex which is somewhat difficult to interpret. Most conspicuous and lying nearest
the surface are little roundish granular bodies, 0°004 to 0°005 mm. in diameter, with 2
nucleus and nucleolus, lying in distinet cavities of a stained material. They appear to
be the most visible portion of cells which are extended into processes difficult to
distinguish. Lying deeper are granular irregularly branching cells, which look like
collencytes. Next to these follows the layer of concentric myocytes, Scattered
irregularly through the tissue of the oscular tube are numerous oval cells about
0'015 mm. in diameter, consisting of granules 0:003 mm. in diameter, some of which
stain much more deeply than others.

The detailed structure of the layer of concentric myocytes is best made out in teased
specimens mounted in glycerine. Each myocyte (Pl XXXIX. fig. 9) is then seen as a
fusiform thread-like cell, 0°4 mm. long by 00035 mm. thick; in the middle is an
elongated oval vesicular nucleus, 00118 by 0-003 mm., containing a minute nucleolus,
and surrounded by granular protoplasm, which extends 0'04 mm. along the axis of the
cell on each side of it. The rest of the cell consists of structureless stained material.
Associated with the myocytes are abundant collencytes (Pl. XXXIX. fig. 10) produced
into very numerous branching thread-like processes, which unite among themselves into
an intricate network which pervades the whole muscle. Not only do they unite with one
another, but with the myocytes also, so that all the constituents of the muscular mass are
in protoplasmic continuity. Though this structure is best made out in teased specimens
it can also be fraced in tangential sections (Pl. XXXIX. fig. 5), appearing particularly
evident at those places where the pillars of fibre from the cloacal chamber enter the mus-
cular tube of the oscule; the constituent myocytes of these fibres diverge to the right and
left on entering this tube, and thus render the collencytes readily visible. From the
foregoing description it would appear not impossible that a communication extends from
the subepithelial columnar cells, through the underlying collencytes, to the collencytes
of the muscular mass, and thence to the myocytes themselves, and thus the gtimulus
provoked by a foreign body touching the sides of the oscule, might extend to the muscle
and bring about its contraction.

Cloacal Chamber.—The walls of this chamber (Pl. XXXIX. figs. 1-4) are formed
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of a middle layer of myocytes, having collencytes associated with them, as in the oscular
tube, and superficial layers of collenchyma containing similar cellular elements to those
which occur below the epithelium of the oscular tube, excepting the subepithelial columnar
and fusiform cells, which are here only to be observed rarely and as isolated examples. The
muscle-fibres may be distinguisbed as main fibres and their branches, the former sur-
rounding the larger oval or polygonal areas of the wall, the latter subdividing them into
still smaller areas. In the centre of the smallest areas is a circular pore or short tube,
which opens freely into the surrounding sinuses of the excurrent canals. Each pore is
surrounded by concentrically arffhged myocytes, which are crossed by fusiform cells
running radiately (Pl. XXXIX. fig. 4). The outer ends of these cells unite with the epi-
thelium, the constituent cells of which are very clearly indicated by the outward dome-like
bulging over the nucleus, or they may spparently sometimes project beyond, though I
could by no means be sure of this, in a fine short bristle-like process. From the nucleus
to its outer extremity, or about half the length of the cell, is a distance of 004 mm., as
seen In portions of the wall viewed en face mounted in glycerine. In transverse sections
these cells are not often seen, as they are not numerous, from ten to twenty to each pore,
when visible their inner ends can be traced into apparent continuity with adjacent
collencytes. Trichodal protrines in dense bundles lie within the walls of the chambers,
running longitudirally and obliquely, so that their cladomes project into the cavity of the
chamber, bristling around the pores (PL XXXIX. fig. 2).

The Cortex (PL III fig. 10).—The thickness of the cortex in full-grown specimens
varies from about 1'25 to 1'5 mm., the outer part (Pl IIL. figs. 11, 12) from 0°2 to
0'4 mm., below the epithelium consists of collenchyma with fusiform cells and granule
cells strewn through it; the rest is mainly composed of fusiform cells variously orien-
tated in planes parallel to the surface. The sigmaspires occur chiefly just below the
epithelium ; the oxeas crowd the exterior half, so that between the main spicular fibres,
the lower part, for a thickness of 0'6 mm., is devoid of spicules.

The Choanosome (PL 1L fig. 13).—The mesoderm is a collenchyma, which is finely
granular about the flagellated chambers, but of the usual character when it accompanies
the spicular fibres. The flagellated chambers have en average diameter of about 0°0395
to 0:043 mm. ,

The Young Sponge (P1. II1. figs. 2, 3, 9).—In the smallest specimen of the collection
(under 3 mm. in diameter), the cortex is from 008 to 016 mm. thick, and the oscular
tubes and cloacal chambers ure not yet completely differentiated. The latter are repre-
sented by a part of the cortex, which is thinner here than elsewhere (0016 mm. thick),
perforated by numerous pores, and curved inwards below the general level of the sponge.
Thus in their inception the eloacal chambers are simply poriferous areas of the cortex.
The pores open into sinuses (they can hardly be called canals), left by the folding of the
choanosome. The osculer tube is represented simply by the margin of the general
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cortex where it surrounds the poriferous area. It already presents, at the entrance to the
poriferous area, cells remarkably like sense-cells (Pl XXXIX. figs. 6, 7). In the next
smallest specimen (PL III fig. 9), over 4 mm. in diameter, the walls of the cloacal
chamber are thicker, more deeply invaginated, and the whole structure is essentially
similar to that of the adult oscule and chamber. The spiral arrangement of the
spicular fibres is already well developed in the youngest specimen, and the young oxeas
are bent in exact accordance with the curvature of the spiral, which is not much more
than one spicule in length ; thus showing that the spiral is not due to the form of the
spicules, but the form of the spicules to the spiral; both are caused by a spiral growth
of the sponge.

Crantella, O. Schmidt.

The cortex is differentiated into an inner fibrous layer traversed radiately by cortical
oxeate spicules, and an outer collenchymatous layer, excavated by subdermal cavities.
The choanosomal mesoderm is a sarcenchyma ; the chamber system aphodal.

Craniella stmillyma (Bowerbank) (PL II. figs. 5-20; PL IV. figs. 23-31).

Tethea simillima, Bwk., pars, Proc. Zool Soc. Lond., p. 15, pl. iii. figs. 7-8, 1873 (South Seas).
Craniella Bowerbankii, Sollas, Prelim. Account, Sci. Proe. Roy. Dubl Soe., vol. v. p. 181, 1886,

Sponge subspherical, surface conulose; a single oscule at the summit, its position
indicated by the greaterlength of the conules which project around it ; base dlatmgmshed'
by a general pilosity and absence of conules.

Spicules.—I. Megascleres. 1. Somal oxea, anisoactinate (Pl II. fig. 6: Pl IV.
fig. 24), fusiform, maximum diameter nearest the distal end ; pronmal end highly attenu-
ated 326 by 0047 mm.

2. Cortical oxea (Pl IV. fig. 27), fusiform, 14 by 0'04 mm. :

3. Protrizne (Pl II figs. 7, 8, 14, 15; PL IV, figs. 26, 28). Rhabdome slightly
narrower just below the cladome than a little further down, attenuated to a filiform
distal end ; rhabdome 512 by 0'02 to 0°024 mm.; cladi 012 mm. long, chord 006
to 0°07 mm.

4. Anatriene (Pl I figs. 9, 10, 16, 17; PL IV. figs. 25, 29). Rhabdome at first
nearly cylindrical, thin, tapering to a filiform extremity; cladome almost conical,
somewhat pointed in front; axial fibre of rhabdome continued into it 01016 mm. past
the origin of the cladal axes’; cladi conical, rather short; rhabdome 58 by 0'02 mm.;
cladi 0-058 mm. long, chord 0°08 mm.

I1. Microscleres absent.
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Colour.—Ochreous-white, or cream-coloured.

Habitat,—Station 1638, Port Jackson, Sydney, June 3, 1874 ; depth, 35 fathoms;
bottom, hard ground ; bottom temperature, 63°. (Type specimen.)

Var. «. Samboangan, Philippine Islands. :

Var. 8. Station 186, between Cape York and the Arrou Islands, September 8, 1874 ;
lat. 10° 30’ 8., long. 142° 18’ E.; depth, 8 fathoms; bottom, coral mud.

Remarks.—Bowerbank’s description of Tethea stmillima, Bowerbank, loc. cit., is a
medley of the characters of two specimens belonging to different species, and indeed
different genera; one, as can be readily seen from his illustrations, a cortical sponge like
Cranielle (figs. 7, 8, loc. cit.), and the other (fig. 6, ¢b.) non-corticate and apparently
resembling Tetille. Now a species has no claim to recognition unless it is described so
that it can be distinguished, and instead of spending time on a discussion as to which of
these two species the term simillima should e applied, I thought it safer when drawing
up my Preliminary Report to suppress the name altogether; though I had but little
doubt as to the identity of the corticate sponge with Craniella bowerbankiz, Since then
I have had an opportunity of examining one of the two types on which Bowerbank
founded his species, and the other is not to be found ; it happens that the still existing
type which is preserved in the collection of the Royal College of Surgeons is specifically
identical with the sponge under description, and to save confusion I now return to
Bowerbank’s name. Bowerbank does not give measurements of the spicules of this
sponge, but as he states the magnification of his drawings it is possible to get approximate
dimensions from these; thus I find the large oxeate spicule measures 3-15 by 0031 mm.,
and is therefore much the same size as that in our specimens,

Craniella stmillima closely resembles Cranzella carteri, from which it is distinguished
by the absence of pigment-glands in the outer layer of the cortex.

Three specimens of this sponge were obtained, one from Port Jackson, Sydney,
20 mm. high by 23 and 16 mm. in diameter ; one from Samboangan, Philippine Islands,
29 mm. high by 27 mm. in diameter, and the third from Torres Strait, 20 mm. high by
15 mm. in diameter. In general appearance the specimens from Samboangan and Port
Jackson are most similar, the Torres Strait specimen differs in the character of the
conules, which are more slender and more numerous than in the other specimens,
the projecting spicules of the conules also extend further from the surface than in those
gpecimens. |

Similar differences exist between the other two epecimens, that from Port Jackson
being distinguished from that of Samboangan by coarser and more rigid conules.

Differences occur- also in the size of the spicules of all three specimens, but
these are not sufficiently great for specific distinction. The measurements are as
follows :—



32 THE VOYAGE OF H.M.S, CHALLENGER.

Specimen from Somal oxea. Protriene. Anatrigene,

Torrea Strait, . . . 285x 0028 465 x 0-016 5355 x 0016
0035 465 x 0024

Port Jackson, . . . 3-26 x 58 %002
0047 516 x 002
0044

Samboangan, . . . 337Tx 465 x 0016 663 x 0012
0047

The specimens are arranged in the Table in the order of their size, that from Torres
Strait being the smallest.

The structure of the cortex is that of the genus; the inner layer of the cortex varies
from 08 to 1'9 mm, in thickness, the outer layer from 0'16 to 0°8 mm., increasing to
16 mm., in thickness, where it forms the tissue of the conules; and even to 27 mm. in
the region of the oscule where the conules are longer.

The outer layer of the cortex consists of cavernous collenchyma, the cavities usually
so numerous and large as to reduce the tissue to the thinnest possible films. The
matrix, in addition to containing stellate cells (collencytes), is crowded with depressed
oval cells, bounded by a sbarply defined outer wall, and containing a vesicular nucleus
with a spherical nucleolus, the former surrounded by granular protoplasm from which
thin threads extend and pass into a protoplasmic film coating the inside of the wall.
These cells occur crowded together where the collenchyma forms a dense tissue around
the margin of the oscule, and are scattered parallel to the surface through the walls of
the cavities of the cavernous collenchyma. Fusiform cells also are numerous in the
collenchyma, especially where it forms the roof to the subdermal cavities, and the tissue
of the conules.

The outer layer of the cortex has the usual structure, but the cortical oxeas appear to
lie more regularly radiate in it than in Cranielle craniwm, their distal ends extend
into the collenchymatous floor of the subdermal cavities, and they pass through the
conular pillars up to the skin.

The subdermal cavities are either simple open chambers, often extending continuously
within the outer layer of the cortex from one conule to another, or they may be broken
up by irregular trabeculse into 2 number of small communicating cavities. The roof 8
formed by the skin which extends between the conules and is pierced by numerous pores,
which either open into the cavity directly, or, when the roof is thick, by short canals.

The oscule is surrounded by concentric myocytes; several excurrent canals pass
through the inner cortex to open into the cavities of the outer cortex, and these
finally discharge by the oscule. S
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The choanosome is a sarcenchyma, the flagellated chambers measure about 0028 by
0-036 mm. on the average, but are somctimes longer, 0028 by 0°0434 mm. The
choanocytes are 00039 mm. in diameter at the base, and about 0°007 mm.
long.

Development (Pl IL. figs. 18, 19).—The type specimen is crowded with embryos in
an advanced stage of development, they are somewhat lenticular bodies, with a flattened
base and convex summit, about 1'75 mm. in horizontal diameter, and 08 mm. high. So
numerous are they that, from the upper half of a single cut face of the sponge, I extracted
no fewer than thirteen entire examples, In colour they are dark grey; the surface is
raised into conules,

Ectosome.—The ectosome is already highly differentiated, and recognisable at once
as that of a corticate sponge. It consists of a thick inner layer, underlying the extensive
subdermal cavities, and a thin outer or dermal layer, which roofs these cavities over. The
dermal membrane consists of an extremely thin layer of collenchyma, invested on both
sides by pavement epithelium. The thick lower layer of the cortex is differentiated
into two zones which pass into each other, an innermost consisting of fibrous collenchyma,
t.e., collenchyma containing fusiform cells, the matrix surrounding them being finely
fibrillated ; and an outer consisting of cavernous collenchyma, in which branching
collencytes are predominant, but which also contains fusiform cells; these, however, run
more or less radially in the outer zone, converging towards the spicular columns when
in their neighbourhood, while the fusiform cells and the fibrillation parellel to them in
the inner zone have a tangential direction, as in the inner fibrous layer of the adult
cortex. The thickness of the entire ectosome varies from 0°16 to 0:24 mm., but over the
base, where the subdermal cavities are less developed, it is only about 0'06 mm. or
even less. Certain very conspicuous elements, most obvious in the ecfosome, but also
present in the choanosome, remain to be mentioned. These are small, dark coloured,
almost black, approximately spherical, granular aggregates, which in the ectosome lie
separately in small vesicular cavities of the collenchyma. They are about 0°008 mm.
in diameter, consist of spherical granules about 0:001 mm, in diameter, and arise from
the transformation of small nucleated cells, about 0006 mm. in diameter. They form
a layer beneath the epithelium of the subdermal cavities, surrounding these.on all sides;
in the dermal membrane the layer is only a single cell in thickness, but beneath the floor
of the subdermal cavities it may be either one or several cells thick. The layer of
pigment-cells is continued beneath the epithelium of the canals which extend from the
floor of the subdermal cavities through the inmer layer of the cortex into the choan-
osome. These pigment-cells appear to represent the oval depressed cells, which were
mentioned a8 occurring in the cortex of the adult sponge, and which are prObﬂblY to be
regarded as exhausted pigment-cells,

The Choanosome.—This has very - rﬁuch the same stcructure es that of the adult
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sponge. The mesoderm consists of sarcenchyma, except about the spicular tracts, where
it passes into collenchyma.

The Canal System.—The dermal membrane is perforated by pores which lead
directly into the subdermal cavities, from these canals are continued inwards through the
cortex and descend radiately into the choanosome, where they soon lose all regularity of
direction, and finally communicate with the flagellated chambers, which vary from 0-0276
to 0°0395 mm. in diameter, and open into the excurrent system by narrow aphodal eanals.

Spicules.—The cortex is without special oxeate spicules, but the radiating spicular
fibres are well developed, and already present traces of a spiral arrangement. They are
composed of all the forms of spicules which are present in the adult. The oxzeas do
not call for special remark, but the anatrieenes present a very interesting series of forms;
the simplest are terminated distally by a swollen bulb-like thickening (tylote), within which
the axial fibre ends simply, or in a slight enlargement; in other cases small processes
representing the axial fibres of cladi proceed from it, but end’within the bulb, the cladi
themselves being absent (Pl V. fig. 15). Stages in which only one or two cladi are
present, occur along with others in which all three arc developed. The cladi extend at
right angles to the rhabdome for a considerable part of their course, and are suddenly
bent back near the ends. The protriznes are similar to those of the adult, though cases
in which only two cladi are present appear to be more numerous. Microscleres which
are absent in the adult do not appear in the embryo.

Spicule-Cells or Scleroblasts (Pl. II. fig. 20).—These somewhat fusiform darkly
staining granular cells are very numerous and well displayed. They are about 0°01 mm.
broad by 0'023 mm. long, and the contained granules, which are spherical, are about
0002 mm. in diameter. Granules similar in size and appearance can in many cases be
traced from the cell along the whole length of the spicule, showing that the spicule does
not simply penetrate the scleroblast, but lies wholly immersed in it. In the case of the
anatrizenes the film coating the rhabdome thickens over the cladome into a mass of
protoplasm, completely embedding it up to the points of the cladi.

Planule Stage (Pl. XL. fig. 5).—The preceding embryos, fully developed, but
for the absence of an oscule which I could not find, are large and consistent enough to
be separated, from the mother sponge and sliced separately ; less developed embryos are
also present in the basal part of the mother sponge, but they so readily fall to pieces that
they can only be sliced along with the tissue in which they occur, and as this is traversed
by stout spicules, it is very difficult to obtain slices as perfect as could be wished. I
have succeeded, however, in preparing serial sections of the planula of this sponge, the
only other stage in its development I have met with. It may be added that ova were-
not observed in any part of this preparation,

The planula is egg-shaped, about 08 mm., long by 0'5 mm. broad where broadest.
The hypoblast consists of oval masses, often polygonal by appression, about 0065 by.



REPORT ON THE TETRACTINELLIDA. 35

0097 mm. in length and breadth ; they are aggregates of more or less spherical or
polygonal, discrete granules, which are not immersed in any lkind of matrix, and
thus at the slightest touch fall apart; hence the want of consistency in these embryos
which renders it impossible to isolate them in a whole state from the parent. The
granules are of very different sizes, ranging from about 0001 to 0006 mm. in diameter ;
they are deeply stained, transparent, and under high magnification appear to consist of a
homogeneous substance, in which several very minute granules are embedded. I sought
in vain for a nucleus either in the polygonal aggregates, or in the granules of which
they are composed. The epiblast occurs over each end of the planula as a layer of
columnar flagellated cells; they are from 0006 to 0-01 mm. long, by 0002 to 0004 mm.
thick. The outer ends of these cells end evenly in a comparatively darkly stained
margin from which the flagella proceed; the inner ends are rounded and do not end at
the same level, but adapt themselves to the inequalities of the surface of the granule-
aggregates. The nucleus lies in the outer half of the cell. The thickness of the
columnar layer diminishes as it extends from the ends on to the sides of the planula, and
appears to pass into an epithelium consisting of cells broader than high, but thisis a
point I could not satisfactorily determine. The cavity of the choancsome within which
the embryo is contained is lined by a distinct epithelial layer.

Craniella carteri, Sollas (Pl. I. figs. 28-35).
Craniella carteri, Sollas, Prelim. Account, Sei Proc. Roy. Dubl. Soe., vol. v. p. 182, 1886.

Sponge (PL 1. fig. 28) subspherical, free. Oscules two or more in number. Surface
irregularly conulose, the conules differ in size and proximity to each other; around the
oscules they are larger than elsewhere; the skin between them is smooth. Anchoring
filaments absent, as also a differentinted base. The ectosome as in the genus; the
outer layer of the cortex distinguished by subdermal pigment-glands.

Spicules.—L. Megescleres. 1. Somal oxea (Pl I fig. 29), anisoactinate, fusiform,
maximum diameter nearer the distal end; 2'56 by 00276 to 0°0345 mm,

2. Cortical oxea fusiform, 0-8 by 0026 mm.

3. Protrizne (PL 1. figs. 81, 32). Rhabdome regularly attenuated from the cladome
to a filiform termination ; eladi conical, equal ; rhabdome 3'49 by 0'0138 to 0°0158 mm.;
cladi 00868 by 0:0118 mm.

4. Anatrizne (PL L figs. 80, 33). Rhabdome as in the protrisnes ; cladinot quite
terminal, the rhabdome being continued for enough to give a double curvature to the
distal margin of the cladome ; rhabdome 6:75 by 0016 to 0'02 m.; cladi 0°06 mm. long.

I1. Microscleres absent.

Colour.—An ochreous-white or brown tint; one specimen dotted over with brown spots.
Habitat.—Bahia. '
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Remarks—Two specimens were obtained of this sponge, each measuring about
20 mm. in diameter.

The cortex (PL I fig. 34) is that of a typical Cranielle, it varies in thickness from
about 127 to 175 mm.; the outer layer varies from 0'16 to 0'8 mm., the inner or
fibrous layer from 08 to 09 mm. As a rule the subdermal cavities separate the outer
from the inner layer, but when these are absent, as happens in some places, the two
layers pass gradually into each other. The inner layer does not differ in any essential
characters from that of Cramiella cranium, the outer, however, is distinguished by
the presence of a number of conspicuous, round or oval bodies, ranging from 009 by
0°05 to 048 by 0'32 mm., in section they are dotted through with coloured granules,
and, as they do not stain with reagents, they stand in strong contrast to the sur-
rounding tissue from which, at the same time, they are sharply delimited. Seen under
a higher magnification (Pl I. fig. 85) they present themselves as parenchyma-like
masses of polygonal cells, each 0015 to 0°035 mm. in diameter, with a distinet, well-
marked cell-wall, like that of a vegetable cell; the most conspicuous contents are
spherical, yellowish, or ochreous granules, about 0°002 mm. in diameter, several lying in
each cell. The remaining contents are only with difficulty discernible ; they consist of
an unstained or only faintly stained finely granular substance, in which, besides the
coloured granules, a spherical body 0004 mm. in diameter, containing a spherical
granule, occurs, and probably represents a nucleus with its nucleolus. The constancy and
abundance of coloured granules within the cells would lead one to regard the bodies they
compose as pigment-glands,

The surrounding tissue, often relatively very small in quantlty, is a collenchyma,
the matrix of which, however, stains evidently with hematoxylin., It sometimes
becomes fibrous, sometimes vesicular, and occasionally containg isolated oval cells pre-
cisely similar in structure to those which compose the pigment-glands.

The larger pigment-glands are sometimes invaded by strands of the collenchyma,
which penetrate into their midst.

Briefly summarising the structure of the cortex; most externally is the investing
epithelium, beneath this a layer of dense collenchyma, traversed by tangential fusiform
cells, and about 0°005 to 0008 mm. in thickness; then follow the pigment-glands, with a
variable quantity of associated collenchyma; and finally a thinner or thicker layer of
collenchyma, covered on its lower face with epithelium, which completes the outer layer.
Then follow the subdermal or intercortical cavities, and beneath these the inner layer of
the cortex, consisting of a felt of tangentially arranged fusiform cells, traversed by the
cortical oxeate spicules,

The choanosome does not contain any pigment-cells ; its mesoderm is a sarcenchyma,
except where it surrounds the larger water canals, where it becomes a collenchyma, the
collencytes of which are elongated in directions radiating from the canal; numerous,
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fusiform cells are associated with them, similarly arranged. The branching processes
of the collencytes also tnke other directions, both concentric and oblique. The
processes of the collencytes can be traced into connection with the epithelial cells on the
one hand, and the choanocytes and the cells of the sarcenchyma on the other.
Collenchyms also forms the spicular tracts, the collencytes lying around the spicules.
Near the cortex large stellate-cells, lying in vesicular eavities bounded by a definite wall,
are frequent.

The flagellated chambers vary from 0°02 by 0:0237 to 00237 mm. by 0035 mm.;
the choanocytes are from 0'002 to 0'003 mm. in diameter at their base,

Cranzella pulchra, n. sp.

Sponge subspherical, surface with numerous conules, bearing projecting spicules.
Oscules, one or more in number, surrounded by longer conules than occur over the rest
of the surface.

Spicules.—I. Megascleres. 1. Somal oxea, fusiform, anisoactinate, obtusely pointed
at the distal end, sharply pointed and almost filiform at the proximal end, 4'6 by
0'0513 mm. in one specimen, 393 by 0°0513 mm. in another,

2. Cortical oxea fusiform, 1-2 by 0°0395 mm.,

3. Protrizne. Rhabdome cylindrical, tapering to a filiform extremity, cladi comical ;
rhabdome 7°1 by 00225 mm. in one specimen, and 607 by 0°0225 mm. in another; cladi
0125 mm. long.

4. Anatrisne. Rhabdome cylindrical, tapering to a filiform extremity; cladome
almost conical, somewhat pointed in front; the axial fibre of the rhabdome continued
into it up to its termination, z.e., for a distance of 0°0158 to 0°0197 mm, past the origin
of the cladi. Rhabdome 8-57 by 00165 mm. in one specimen, 7'678 by 0:0165 mm. in
another ; cladi 0°0434 by 0-0118 mm.

II. Microseleres absent.

Colour.—One specimen almost snow-white, the other cream-coloured with a tendency
to brown.

Habitat.—Station 1634, off Twofold Bay, Australia, April 4, 1874 ; lat. 36° 59’ 8,
long. 150° 20’ E.; depth, 150 fathoms; bottom, green mud.

Remarks.—This sponge is very similar in most characters to Cramiella simillima,
Bwk., but is distinguished by the considerably greater size, both in length and breadth,
of the oxeate spicules, and by the greater number and smaller size of the conules. There
are two specimens of the species, both dredged together, but differing somewhat in general
appearance. The larger, which measures 31 mrm. in average diameter, has three oscules,
and its conules are coarser and more rigid than those of the smaller form, which measuves
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21 mm. in diameter. The smaller specimen differs in other details from the larger; there
is but one oscule, and the oscular conules are not so much longer than those of the general
surface as they are on the larger specimen ; the colour is almost snow-white, while the
larger ome is tinted faintly brown. These external differences are accompanied by a
difference in the length but not in the thickness of the spicules, those of the smaller
specimen being the shorter. It oceurred to me that these differences might possibly be
sexual, and thin slices from both specimens were therefore particularly cxamined for
sexual elements ; in neither, however, do they exist.

The cortex presents the typical Craniella structure ; the outer layer is from 032 to
1'0 mm. thick, the inner layer 1'43 to 1°93 mm. thick, and the total thickness is from
175 to 2°4 mm,

The flagellated chambers measure about 00276 and 0°037 mm. along two diameters,
the prosodal canals are short, not over 0°016 mm. long, the aphodal canals are longer;
the choanocytes are about 0°0039 mm. in diameter and 0°0039 mm. long, where the
flagellum is not extended ; where it is, they are 0°006 mm. long, and the flagellum over
0-01 mm. long.

Cranzella schmidtiz, n. sp.

Sponge spherical, similar to Craniella cranium.

Spicules.—I. Megascleres. 1. Somal oxea, fusiform, the proximal end more sharply
pointed than the distal, but not filiform; 134 by 0:03 mm. to 1'6 by 0:04 mm.

2. Cortical oxea fusiform, 0'414 mm, by 00276 mm,

8. Protrizne, of this there are two varieties which pass into each other; one with
shorter and stouter, the other with longer and more slender cladi; in the latter the rhab-
dome has a diameter of 00118 mm.,, and the cladi measure from 0°142 by 0°012 mm. to
0'16 by 0°016 mm., in the former the diameter of the rhabdome is 0°0287 mm., and the
cladi measure 0127 by 00237 mm.

4. Anatrisne, o rapidly tapering rhabdome, with the cladi extending horizontally
for a great part of their course before recurving. Cladi 0075 by 0'0158 mm., chord
001 mm.; the axial fibre of the rhabdome extends 00158 mm,. beyond the origin
of the clada.

II. Microsclere. 5. Sigmaspires numerous, 0°0197 mm. long.

Colour.—Greyish-white,

Habitat.—Station 24, off Culebra Island, West Indies, March 25, 1873 lat.
18° 38’ 30" N., long. 65° 5’ 30" W.; depth, 390 fathoms; bottom, Pteropod ooze.

Remarks.—This little sponge, 4'5 mm. in diameter, resembles in outward appearance
and general structure Craniella cranium, Miill., of which I have given a full account in my
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report’ on the Rev. Dr. Norman’s Norwegian Sponges. It differs in the characters of its
spicules; the sigmaspires are considerably larger (as 5:8), and the anatrienes and protriznes
differ from those of Cranielle cranium both in form and size, the cladi of the anatrizenes
maeke a larger angle with the rhabdome, and the cladi of the protrisenes are both thicker and
more widely divergent. The cortex is 0°4 mm. thick. Oscar Schmidt has described two
sponges, one from Iceland and the other from Florida, both as the species Cranzella cranium,
From an examination of the spicules mounted from these, and presented by Dr. Schmidt
to the British Museum, I am led to doubt whether either of them is rightly assigned.
The one from Iceland does not appear even to belong to the genus, and is probably a
Tetille. Its spicules include an oxea, 3'55 mm. long, two kinds of protrienes, one with
stout equal cladi, and the other with one cladus longer than the other two ; the rhabdome
of thisis 167 mm. long, the longer cladus 0°106 and the two shorter cladi 0°035 mm,
long. The anatrieenes are broken, so that their length cannot be ascertained ; the dia-
meter of the rhabdome 18 0°011 mm., the cladi measure 0°101 by 0:009 mm., and the
chord is 007 mm.; the sigmaspire is 0°019 mm, long,

The spicules of the specimen from Florida, also named Craniella cranium, are very
different from those of the preceding, and probably come from a species of Cramella
(probably Craniella cartert). The large oxes measures 4'26 by 0044 mm., the sigma-
gpire 0°014 mm.

Craniella schmidtiz (2).

There are two other small specimens (4 to 5 mm. in diameter) in the collection,
which, so far as regards their spicules are almost identical with Craniella schmidtz.
They differ, however, from this species and from the genus in the structure of the cortex,
which is not differentiated into an outer and an inner layer as in Craniella, but consists
of a single thick fibrous layer without cortical spicules, Apart from the spicules it
somewhat resembles the cortex of Craneelle crantum, as represented in Bowerbank’s
figures. In one of the specimens, however, it assumes over a amall area the usual
structure, though still remaining without cortical spicules. In the other no trace of the
Craniella structure exists; it is, however, in such an unusual state, being crowded with large
embryos, that I hesitate to give their true taxonomical value to the differences it presents.

The embryos are in different stages of developmont, and many of them so large, that
escape, unless by perforation of the cortex, seems impossible; one embryo indeed
occupies & cavity which extends into the cortex, and is only separated from the exterior
by & thin membrane. Many of the embryos are also crowded with spicules, and thus it
may be possible that the supply of silica obtained by the mother-sponge has been
exhausted by the embryos in forming their skeleton, and thus fresh spicules to replace those

L Ann. and Meg, Not. Hist., ser, 5, vol. ix, p. 149, 1862.
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naturally shed from the cortex have not been forthcoming ; a non-spicular cortex through
which the young sponges can easily make their way to the exterior has been the result.

It is true that in o specimen of Cramiella simillima, Bwk., also containing large
embryos with fully developed spicules, the cortex retains its usual structure. The spicules
of the embryos of this species, however, are not of so massive and rigid a character as
those of Cranella schmidtii (2), so that the embryos may in this case possibly be
squeezed through the canals of the parent sponge, which is, however, not a very likely
supposition, and it is still possible that even in this sponge expulsion may take place
through the cortex, which at a later stage may become modified for the purpose.

Development.—Three stages in the embryonal history of the sponge are represented.
In the earliest, the embryo is a solid, more or less oval body, about 0°64 to 07 mm.
long, by 04 mm. broad. It appears to comsist entirely of rounded or polygonal cells,
from 0°025 to 0035 mm. in diameter; these cells are in turn composed of granular
spherules, from 0'002 to 0004 mm. in diameter; in their midst is one larger than the
rest, and somewhat more deeply stained,; varying from 0-006 to 0°012 mm. in diameter;
it must, I suppose, be regarded as the nucleus, though very different in appearance
from ordinary nuclei. On the exterior of the embryo is a thin layer of structureless or
finely granular stained material, which extends inwards between the cells, filling the
interstices left by them, This material is similar in character and distribution to the
structureless blastema which I have described as investing the blastomeres of Oscarella
lobularis, O. Sch.

The existence of an outer layer of columnar cells could not be demonstrated in
embryos at this stage ; though traces of such a layer appear in those of the succeeding
stege. The subdivision of the large granular cells of the embryo appears to proceed very
irregularly ; in one embryo, the other cells remaining unchanged, one in the centre has
disappeared, its place being taken by a multitude of small (0:008 to 0°01 mm. in diameter)
more or less polygonal, finely granular, not deeply stained cells, in which a comparatively
large spherical, vesicular nucleus, 0°004 to 0°006 mm. in diameter, with a small spherical
deeply stained nucleolus, 0°002 mm. in diameter, can be distinguished,

In embryos of the next stage a structureless gelatinous matrix makes its appearance
between the cells, many of which have lost their individuality and appear to be resolved
into a crowd of granules; others remain unchanged and are sharply defined against the
gelatinous matrix. Numerous finer fibrils traverse the matrix and can be traced into
connection with isolated granules and minute fusiform and polygonal cells. Traces of a
columnar epithelium are now observable at the poles of the embryo, and spicules make
their first appearance. These earliest spicules are oxeas; they are of almost hair-like
fineness, and are arranged more or less radiately, their distal ends pointing at right angles
to the surface of the embryo, their proximel ends lying tangentially about the
centre. :
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In the third and last stage the large granular cells have disappeared, and their con-
version into collenchyma, suggested by the changes commencing in the preceding stage,
is complete. The ectosome is differentiated from the choanosome, the latter consists of
collenchyma, which in addition to the ordinary collencytes, includes numerous oval cells,
0'008 to 0'01 mm. in diameter, composed of spherical granules, 0:002 mm. in diameter.
Its passage into the ectosome is marked by the appearance of tangentially arranged
fusiform cells in the collenchyma, which is finely fibrillated, parallel to the length of these
cells where it surrounds them. Further ontwards, forming the floor of the subdermal
cavities, the gelatinous basis of the collenchyma almost entirely disappears, and granular,
deeply stained, fusiform cells, tangentially arranged, with overlapping ends, form a layer
two or three cells deep, and about 0°02 mm. thick.

Canal System.—The subdermal cavities extend as canals into the choanosome and
end in flagellated chambers, 0-02 by 0'03 mm. in length and breadth; so similar both
in size and form are these with their choanocytal lining to the oval granular cells
agsociated with them, that one can hardly help the suggestion that the latter have been
produced by the transformation of the granules of the granule cells iuto choanocytes.

Spicules.—All the forms of spicule present in the adult, except sigmaspires, are found
in the embryo of the last described stage. The absence of microscleres is remarkable,
since trizenes are present, while we have every reason to believe that phylogenetically the
sigmaspire preceded the trizne in development.

Abnormal forms appear to be more common in the young than the adult state;
several instances of ana- and pro-trizenes, with one or more bifurcated cladi, were observed.

The protrizenes gave the following measurements :—Rhabdome 0'4 by 00197 mm,,
cladi 007 by 0016 mm.

Genital Elements.—In addition to embryos, sperm-balls but not ova are present in
the sponge ; they lie in vesicles lined by an epithelium ; the diameter of the head of a
spermatozoon measures about 0°002 mm.; a sperm-ball measured 0°063 by 0028 mm,,
and the cavity containing it 0°075 by 0°0316 mm.

The spicules of the specimen containing embryos have the following dimensions :—
(1) Somal oxea fusiform, 1°33 by 0°021 to 175 by 00316 mm.; (2) cortical oxea
absent ; (8) protrisne, rhabdome 1°27 and over by 00276 mm., cladi 0119 by 00197
mm.; (4) anatrizne, rhabdome 0024 mm. in diameter, cladi 0103 by 0021 mm.,, chord
0'16 mm.; (5) sigmaspire, 00197 mm. long.

In the specimen without embryos the measurements are :—(1) Owea, fusiform, 223
mm. long ; (2) protrimne, thabdome 127 to over 1'6 by 0°021 mm., immediately below
the cladome mcreasmg to 0°0237 mm., and then dlmxmshmg in diameter ; c.la.d1 0°16 by

0019 mm.; (3) sigmaspire, 0'019 mm, long.
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SUPPLEMENTAL ACCOUNT OF ALL OTHER KNOWN SPECIES OF TETILLID/E
NOT IN THE CHALLENGER COLLECTION.

Tetilloe. antarctice (Carter).

Tethya antarctica, Carter, Aun, and Mag. Nat. Hist., ser, 4, vol. ix. p. 412, pl. xx., 1872;
_ non Carter, Tethya antarctica, Phil. Trans., vol. elxviil. p. 287, 1879

Sponge globular ; oscules large, several ; pores in sieves generally distributed ; surface
papillose with projecting spicules.

Spicules.—I. Megascleres. 1. Oxea, 125 mm. long. 2. Protrimne. 3. Somal
anatrizne, with hastately-shaped cladome. 4. Radical anatrimne, with a grapnel-like
cladome ; rhabdome 37'5 mm. long.

II. Microscleres absent,

Habitat.—Antarctic Ocean ; lat. 74° 30’ and 77° 30’ 8., long. 175° 0’ W.; depth, 206
to 300 fathoms,

Remarks.—Carter has referred to this species a sponge obtained from 20 fathoms in
Royal Sound, Kerguelen, distant about 120° of longitude and more than 20° of Iatitude
from the locality which furnished the type. Beyond stating that the oxeate spicules of
the sponge from Kerguelen are larger than those of the type, Carter gives us very little
information about it. One of the characters of Tetille antarctica, however, is the
absence of sigmaspires, and upon this Carter justly lays great stress, not only mentioning
it in deseribing the species, but subsequently referring to it in the course of general
remarks on the Tetillide,! and elsewhere. On examining preparations of the sponge from
Kerguelen identified with Tetille antarctica, I find sigmaspires abundantly present;
this alone is sufficient to show that the identification is erroncous. Comparing its spicules,
however, with those of Tetilla grandis in the Challenger collection, I find so marked a
correspondence that I can scarcely doubt the identity of the second sponge referred to
by Carter with this species.

Tetilla arabica (Carter).

Tethea arabica, Carter, Ann. and Mag. Nat, Hist., ser. 4, vol. iv. p. 3, pl i, figs. 1-13, pl. ii.
figs. 19, 20, 1869,

Sponge spherical and free, or hemispherical and fixed ; surface hispid, irregularly
reticulated with ridges; pores in the depressions; oscules several lorge, on conical
eminences. Size about 75 mm. in diameter.

Spicules.—1. Megascleres. 1. Ozea, 3'5 by 0'035 mm. 2. Protrimne, rhabdome
64 by 0014 mm.; cladi 0:084 mm. long. 3. Anatrisne, rhabdome 4'5 by 0'01 mm.;
cladi 0°084 mm. long,

' Ann, and Mag. Nat. Hist., ser. b, vol. xi. p. 366,
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II. Microscleres. 4. Stgmaspire, 0°0125 mm. long. 5. Spherule, 0°0042 mm. in
diameter.

Colour.—Grey.

Habitat.—South-east coast of Arabia.

Remarks.—Carter’s description leaves little doubt as to the genus to which this sponge
must be assigned, since he speaks of the cortex as “lJoose and ill-defined, with tufts of
spicules matted together with dermal sarcode.” There are but a few dried fragments of
the sponge in the British Museum collection, and so far as the structure of the ectosome
could be made out in these, it appeared to be that of Tetilla.

Tetilla (?) australiensis (Carter).

Tethya cranium, vor, australiensis, Carter, Aun. and Mag. Nat, Hist,, ser. 5, vol. xvii. p, 127,
1886.

Sponge ellipsoidal, sessile (%), surface finely hispid; oscules numerous, small; pores
generally distributed,

Spicules.—I. Megascleres, 1. Oxen, fusiform, finely pointed, 5'7 by 0038 mm. 2.
Protrizne nearly the same length as the oxea; cladi 0°135 mm. long.

II. Microscleres. 3. Microxer, minutely spined, 021 mm. long. 4. Sigmaspire,
0'017 mm. long.

Colour.—Yellow. Size 112 mm. high, 65 mm. wide, and 87 mm. broad.

Huabitat.—Port Phillip Heads, South Australia; depth, 20 fathoms.

Remarks.—This species is distinguished not only by the oxeate microscleres but
also by the large size of the sigmaspire. The oxeate microscleres are almost unique
among the Tetillides, Tetilla merguiensis being the only other species possessing them,
and in it they are nothing like so abundant as in the present species.

Tetilla casula (Carter). '
Tethya casula, Carter, Ann, and Meg. Nat. Hist., ser. 4, vol. viii. p. 99, pl. iv. figs. 1-9, 1871.

Sponge, see Carter's description (loc. ¢it.), distinguished by its remarkable basal
fringe of spicules.

Sprcules.—1. Megascleres, 1. Ozea, fusiform, 50 by 0045 mm. 2. Protrianc,
rhabdome 10°42 by 0'013 mm., cladome distinguished by its short cladi, 0°039 mm.
long, chord 0°026 mm. 3. Trickodal protrizne, marginal to the pore-areas, 0416 mm.
long. 4. Anatrisne absent.

II. Microsclere. 5. Sigmaspire, 0:014 mm. long.

Habitat.—Port Elizabeth, Natal, South Africa (Carter).
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Remarks.—Although the minute characters of the cortex arc indeterminable (the
specimen is a dry one), there can be little doubt that it belongs to the Tetilla type;
the presence of trichodal trizenes is strongly in favour of this determination.

The spreading circular fringe of basal spicules reminds one of Trichostemma
hemispherica, Sars, it differs from the fringe of this species, however, in several details,
chiefly in being denser and composed of larger spicules, which again are trieenes and not

styles.

Tetillo dactyloidea (Carter.)

Tethya dactyloidea, Carter, Ann. and Mag. Nat. Hist., ser. 4, vol. iii. p. 15, 1869 ; vol. ix,
p. 82, pl. x. figs. 1-5, 1872 ; and ser. 5, vol. xi. p. 365, 1883. Nox
Ridley, Voyage of the “ Alert,” p. 625, 1884.

Sponge, a highly prolate ellipsoid; with a leash of anchoring spicules proceeding from
the base; a single circular oscule at the apex; pores generally distributed. Surface
pilose.

Spicules.—I. Megascleres. 1. Somal omea, fusiform, exceedingly sharply pointed,
1'35 by 0:006 mm. 2. Somal protrimne, rhabdome 143 by 0°004 mm.; cladi 0°026
mm. long; chord 0'013 mm., or cladi of different lengths, the longest 0'04 mm. 3.
Radical anatriene, rhabdome 120 by 0004 mm., cladi 0032 mm. long, chord 00355 mm.

II. Microsclere. 4. Sigmaspire, 0°008 mm. long.

The oxeas are arranged partly in fibres and brushes, partly irregularly scattered.
Except on approaching the ectosome the fibres are arranged longitudinally, but near the
ectosome short brushes of spicules, directed at right angles to the surface, radiate
outwards ; the longitudinal fibres are crossed by the irregularly scattered spicules, and as
they descend they curve outwards and enter the ectosomal brushes, to the formation
of which they contribute; near the base, however, they appear to converge, and
anatrizenes making their appearance, the fibres issue from the sponge as the leash of
anchoring filaments. The cladomes of the anatrisenes form a series of successive stages of
growth within the sponge, evidently growing forwards to replace those of the protruding
filaments as these become effete.

Colour.—Brownish-grey.

Habitat.—South-east coast of Arabia; Mergui Archipelago; Burmah.

Remarks.—1I owe to Mr., Carter'’s generosity a perfect example of this sponge from
Mergui. It is well enough preserved in spirit to admit of examination in thin slices; the
foregoing measurements are based upon it. Whether it is altogether identical with ﬂi"
type of the species found off the south-east of Arabia I do not feel quite certain. Carters
drawing representing the whole sponge suggests the existence of several importan®
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differcnces. The hispidating spicules are represented as all directed downwards, and the
hase of anchoring fibres are much larger in proportion to the sponge, and apparently
denser than in my specimen. Measurements obtained from Carter's description and
illustrations of the spicules of the type exceed those obtained from the Mergui specimen,
which is characterised Dby the comparative smallness of its spicules; though small
they are remarkably numerous, as if in compensation, and both by their abundance and
smallness give quite a distinctive facies to the sponge. The ectosome is thin; the
choanosome is crowded with flagellated chambers, lying so close together as to reduce to
a minimum the mesoderm, they measure about 0:04 by 0'032 mm. ; the choanocytes are
free (.c., not confluent by their collars), with long flagella. Although my observations
were not altogether satisfactory, I came to the conclusion that the chambers are eury-
pylous, but the common canal into which they open is 80 small in most cases, that the
nature of the communication is generally somewhat obscure. About the oscule the
mesoderm is developed to the exclusion of flagellated chambers, it there forms a tissue
consisting of oval, granular, not very deeply stained cells, set near together in a matrix
which stains more deeply than the cells themselves.

Tetilla euplocamus, O. Schmidt.

Tetilla euplocamus, O, Schmidt, Spong. Algiers, p. 40, pl. v. fig. 10, 1868 ; Atlant. Spong,
Gebiet., p. 66, 1870. :
" » (?) E. Selenka, Zoitachr, f. wiss, Zool,, Bd. xxxiii. p. 469, 1880.

Sponge small, pear-shaped; surface pilose; rootlets formed of spirally twisted
anchors,

Spicules.—I. Megascleres. Owea, fusiform, 2°3 by 022 mm.; trichodal protrimnes
(and anatrienes ?),

II. Microscleres (?).

Habitat.—Desterro, South Atlantic (0. Schmidt). Western part of the Bay of Rio
de Janeiro ; depth, exposed at lowest spring-tides; bottom, sandy mud (Selenka).

Remarks—No one from Schmidt’s meagre description of this species could hope to
identify it, unless by means of the spiral twist of the anchoring filaments, and this, very
possibly, is not characteristic. A slide of mounted spicules, presented by Schmidt to
the British Museum, showed oxeas of Tetilla-like form, and trichodal tmsenes, but no
anatrienes nor sigmaspires. Selenka, with great probability, assigns a small Zetille
which he found at Rio to this species; it is of an olive-green to yellowish-brown colour ;
and is found at lowest ebb-tide, with the roots completely immersed in the sandy
mud of the sea-floor, and the body projecting above. Tetilla cuplocamus is most readily
distinguished from Tetilla leptoderma (vide p. 8) by the smaller size of its oxeate
spicules, which are only half the length and breadth of those in the latter species.
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Tetilla gravata, Hyatt.
Tetilla gravata, Hyatt, Johnson’s New Universal Cyclopwdis, vol. vi. p. 1668, fig. 1, 1878.

Sponge rounded, cylindrical, one or more large oscules at the summit; surface
finely but densely bispid ; size, 100 mm. in height by 100 to 150 mm. in diameter.

Spicules.—I. Megascleres. 1. Ozea fusiform, distal actine shorter and more
abruptly pointed than the proxzimal ; 2°0 by 0°016 mm. 2. Protrizne, rthabdome 3°5 by
0°01 mm.; cladi 0085 mm. long. 3. Trichodal protrimnes marginal to the pore-areas.
4. Anatrisne, rhabdome 3'5 by 0°006 mm.; cladi 0'04 mm, long, chord 0:04 mm.

IT. Microsclere. 5. Sigmaspire, 0:013 mm. long.

Habitat.—Buzzard’s Bay, Massachusetts, North Ameriea.

Remarks.—This sponge is distinguished by its disproportionately small spicules;
the cladomes of the trisenes are also much smaller than wsual. There is a fine specimen
in the British Museum Collection; this I have examined, but have not seen Professor

Hyatt’s description; for the reference to it I am indebted to the kindness of Professor
A. C. Verrill.

Tetilla geniculata, Marenzeller.

Tetilla geniculata, E. von Marenzeller, Poriferen, &c., von Jan Mayen, 1886, p. 5, pl. i. fig. 4
(published in Die Internationale Polarforschung, 1882-83, Die oester-
reichische Polarstation Jan Mayen, Bd. iiL).

Sponge; o fragment, bearing a single oscule, 4'0 mm. in diameter on its intact
upper surface.

Spicules.—1. Megascleres. 1. Ozea, 5:0 by 003 mm. 2. Trichodal protrisne, 3.
Protrizne with cladi of unequal length. 4. Anatrizne, rhabdome 10°0 mm. and over in
length. -

II. Microsclere. 5. Stgmaspire with a central spherical thickening of the spire
(centrotylote) 0°013 mm., long.
Habitat.—Jan Mayen, 191 to 216 fathoms.

Remarks.—This species, which is fully deseribed and illustrated by its author, is
distinguished from all others of the genus by the characteristic centrotylote sigma-
spires.

Tetslla japonica, Lampe.
Tetilla japonica, W. Lampe, Eine neve Tetractinelliden form mit radiirem Bau.!
Sponge ellipsoidal ; bearing a single circular oscule at the summit; produced into
rooting filaments at the base; surface hispid, with projecting spicules, raised into
! Inaugural Dissertation, 1886, pp. 1-18, pl. i. Reprinted from the Archiv . Naturgesch.
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conules, which are united by ridges, bircumscrib'mg shallow depressions, in each of which
is sitnated o large pore. Size 24 by 12 mm.

Steleton.—I. Megascleres. 1. Oxea, 4 mm. and over by 0008 mm. 2. Protriznes
of two kinds; one with three equal cladi, rhabdome 0001 mm. in diameter, cladi
0'004 mm. long ; the other with two shorter cladi and one longer, rhabdome 0003 mm,
in diameter, longer cladus 0'04 mm., shorter cladi 002 mm. long. 3. Anatrane,
rhabdome 0-005 mm. in diameter ; cladi 0°025 by 0'005 mm.

IT. Microscleres. 4. Sigmaspire, spined on the outer side of the spire, 07017 mm.
long. 5. Spheraster, consisting of rosette-like groups of fifteen to twenty radiately
arranged fusiform actinees.

Canal System.—Flagellated chambers, 0'03 by 0°02 mm.; main excurrent canals six
in number, radiately arranged.

Habitat.—Japan ; depth?

Remarks.—This sponge is fully described and illustrated by the author; it is
distinguished by its small spined sigmaspires, and the regular arrangement of the six
main excurrent canals. The spherasters are unique, and one feels a certain suspicion
that they may not belong to the sponge. Lampe’s deseription would lead one to infer
that the canal system is aphodal; this is not the case in any Tetslla I have examined,
nor in any sponge with a collenchymatous mesoderm, such as this is stated to possess;

so that there may be some error in this observation. Both ova and spermatozoa were
observed.

Tetilla polyura, O. Schmidt.

Tetilla polyura, O. Schmidt, Spong. Atlant. Gebiet., p. 66, pL vi. fig. 8, 1870,
" . (?) Vosmaer, Spong. “ Willem Barenta” Exped., p. 9, pl. L figs. 1-3; pl. v. figs,
3-7, 1885,
Habitat.—Iceland, 85 fathoms (O. Schmidt). Arctic Ocean; lat. 77° 7/ N,, long.
49° 37’ B, ; lat. 75° 20’ N,, long. 46° 40’ E. ; lat. 72° 86’ N., long. 24° 57’ E.; from 140
to 170 fathoms (Vosmaer).

Remarks.—The possibility of Tetilla sandalina, n. sp., being identical with this species
has been already alluded to (p. 8). Schmidt's description is inadequate, and the mounted
spicules of Schmidt’s sponge in the British Museum are too fragmentary for satisfactory
comparison. The protrimne presents two shorter cladi about 0:07 mm., and a third
longer cladus about 0-18 mm. long. The sigmaspires measure about 0:02 mm. in length.
Vosmaer's illustrations of the sponge, which he thinks may belong to Schmidt’s species,
are excellent ; unfortunately he gives no measurements of spicules.
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Tetilla radiata, Selenka.

Tetilla radiata, E. Selenka, Usb. einen Kiesol-Schwamm v. achtstrabligem Bau, &c., Zeitschr.
f. wiss. Zool., Bd. xxxiii. p. 467, pl. xxvii.,, 1880.

Habitat.—Rio de Janeiro ; depth, $ fathoms ; bottom, blue-black mud.

Remarks.—Selenka distinguishes this sponge from that which he identifies with
Tetilla euplocamus, O. Schmids, by its smaller size, rose-red colour, and thinner oxeate
spicules, which are from 0-008 to 0°01 mm. in diameter. Its chief excurrent canals show a
tendency to a radiate arrangement in multiples of four (4 x 2); but though eight thus
usually oceur, seven and nine have also been observed. The sexes are distinct, but
multiplication also takes place asexually by budding. ‘

Tetilla ridleyi, n. n.
Tetilla dactyloidea, Ridley, Voyage of the * Alert,” p. 625, 1884.

Sponge (?), an imperfect specimen, 40 mm. in diameter.

Sprcules.—1. Megascleres. 1. Ozea, fusiform, 2'5 by 0026 mm. 2. Protrizne,
rhabdome 0004 mm. in diameter; cladi 0071 mm. long. 3. Anatriene, rhabdome
0004 mm. in diameter; cladi 0045 mm., long, chord 0°06 mm.

II. Microsclere. 4. Sigmaspire, 0:011 mm, long, rarely becoming toxzospiral, then
0'016 mm. long.

Habitat.—Glorioso Islands, low water (Ridley).

Remarks.—This sponge is very different to that from Mergui which Carter has named
Tetilla dactyloidea, as I judge from a comparison of specimens. It would appear also,
from Carter’s description, to differ considerably from the sponge to which Carter first
applied the name * dactyloidea.”

The ectosome is not furnished with a special skeleton, but attains a considerable
thickness, about 07 mm. ; it consists of soft fibrous tissue, charged with what appear to
be pigment-cells. The surface is thickly hispidated by spicules, of which the outer ends
are broken off ; they appear, however, to be oxens. Trisenes appear to be rare, those from
which the measurements were taken were situated wholly within the sponge, the cla.dome
lying just below the outer epithelium,

Tetillo, robusta (Carter).
Tethya cranium, var. robusta, Carter, Ann. and Mag. Nat. Hist., ser, 5, vol. xi p. 367, 1883.

Sponge more or less spherical ; ectosome perforated by apertures about 10 mm. in
diameter, which lead into large irregular roundish cavities, lined by a smooth membrane
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Surface hispidated by projecting spicules, chiefly oxeas, which are frequently borne at
the ends of band-like processes; these and the numerous apertures give the spouge
a characteristic ragged appearance.

Spicules.—I. Megascleres. 1. Oxea, isoactinate, 3:84 by 0045 mm., 2. Protrizne,
rhabdome 4'0 mm. (and over?) by 0-008 mm.; cladi 013 mm. long; chord 0'048 mm.
3. Anatrimne, rhabdome 4'0 mm. (and over?) by 0'004 mm.; cladi 0:045 mm. long;
chord 0-058 mm.

II. Microsclere. 4. Sigmaspire, 0:034 mm. long.

Habitat.—King’s Island, Mergui Archipelago, coast of Burmah,

Remarks.—The large cavities beneath the ectosome may be of the nature of
vestibules, as indeed Dr. von Lendenfeld when I called his attention to them appeared
to think they were; and 1t is possible that they may prove of sufficient importauce for
generic distinction of the species.

The sigmaspires are much longer than usual, and the cladi of the anatrisenes much
shorter.

Tetilla (?) stipitata (Carter).
Tuthya stipitata, Carter, Ann. and Mag. Nat. Hist., ser. b, vol. xviii. p. 460, 1886.

Sponge fig-shaped, stipitate; stem hard, dense, cylindrical, expanding into the
body of the sponge above, and into a root-like mass below, which is charged with
coarse sand. Oscules several, the largest on the summit.

Spicules.—1. Megascleres. 1. Oxea isoactinate, 3'5 by 0032 mm. 2. Radical
anatrizne; cladi short and stout, only slightly reflexed backwards. 3. Radical amphi-
trizne, very variable in form and size; rhabdome 0°32 by 0'032 mm., and 0°56 by
0019 mm.; cladi simple, 0'15 mm. in length.,

II. Microscleres. 4. Stgmaspire, 0°024 mm. in length. 5. Radical microstrongyle,
variously curved, from a parabola to an almost straight line, minutely spined, 0°059 mm.
long. Protrieenes and somal anatrisenes absent.

Colour.—Reddish-purple above, white below.

Habitat.—Port Phillip Heads, South Australia.

Remarks.—For the opportunity of examining preparations of this sponge I am
indebted to the kindness of Mr. Carter, who has not only sent me mounted spicules,
but a coloured illustration of the whole sponge. It is one of the most remarkable of
the Tetillids, distinguished by a conjunction of unique characters, The rigid stem is
peculiar to it, so also are the amphitritenes. which- occur only in the stem, end the
curved microstrongyles, which are also chiefly confined to the stem. The sigmaspires are
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larger than usual and appear to pass into the microstrongyles, and as these pass from a
highly curved to an almost straight form, we appear to have here another case of the
development of a thabdus from a spire.

The specimen of the sponge is unfortunately a dried one, and in the absence of any
exact knowledge of its general anatomy, it is impossible to determine its true place
among the Tetillid genera. The cortex appears to be that of Tetilla, but the characters
of its spicules are so peculiar (probably in adaptation to the stalked manner of attach-
ment) that one would not be surprised if, on further examination, it were found to be
the type of a new genus. The amphitrisenes sometimes are reduced to simple trisenes,
the end of the rhabdome, from which a trizne has disappeared, being then strongylate.
I was not able to satisfy myself of the independent existence of the anatrine, it appeared
to me possible that it might be a form of the amphitrizne.

Cranzella abyssorum (Carter).

Tethya cranium, var. abyssorum, Carter, Aun. and Mag. Nat. Hist., ser. 4, vol. xviii. p. 4085,
pl. xvi. fig. 49, 1875.
” ’ " ” Normun, Bowerbank, Mon. Brit. Spong., vol. iv. p. 39, 1879.

Sponge similar to Craniella cranium. .

Spicules.—I. Megascleres. 1. Somal oxea, 4'3 by 0045 mm. 2. Cortical oxea,
0'7 by 0'045 mm. 3. Protriene, rhabdome 43 by 0022 mm.; cladi 622 mm. long;
chord 0°'11 mm. 4. Anatrizne, thabdome 65 by 002 mm.; cladi 0-116 mm. long;
chord 016 mm.

II. Microsclere. 5. Sigmaspire, 0°02 mm. long.

Habitat.—Deep-sea, between the north of Scotland and the Ferve Isles (Carter).

Remarks.—The sigmaspire is much larger than in Craniella cranium, and frequently
forms a little more than one revolution of a spiral; in addition the cladome of the
anatrimne is characterised by longer, more slender, and more divergent cladi than in
the corresponding spicule of Cramiella cranium; the cortical oxea also is smaller,
Hence I prefer, while admitting that it is very much a matter of taste, to make Carter’s
variety a distinct species,

-

Cramella atropurpurea (Carter).
Tethya atropurpurea, Carter, Ann. and Mag. Nat. Hist., vol. vi. p. 176, pL. xiii, figs. 1-10, 1870.

Sponge spherical, compressed, free ; surface raised into conules.

Spicules.—I1. Megascleres, 1. Somal oxea, 3'57 by 0'0556 mm. 2. Cortical ozea,
1'25 by 0°0556 mm. 3. Protrisne, 5°0 by 0:014 mm. 4. Anatrizne, rhabdome 50 by
0°014 mm.. :
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II. Microsclere. 5. Sigmaspire, 0°0625 mm. long. The sigmaspires are spined on
the outer side and at their extremities; they are also three to four times as large as

those of most Tetillidee.
Colowr.—Purplish-black.
Habitat.—Unknown,

Remarks.—The cortex of this remarkable sponge is that of a genuine Craniella, it
measures about 1'2 mm. in total thickness, the outer layers, with the usual characters of
Cranzella, being about 0°9 mm,, and the inner layer with widely extending subdermal
cavities about 0'3 mm. across. Carter represents the natural surface of a half of
the sponge, which in the entire state was approximately spherical; apparently it had
been bisected, one half sent to Carter to describe, and the other retained in the
British Museum collection ; the two halves are now placed together with a common label,

The gigantic spined sigmaspires are quite sufficient to characterise the species,

Cranzella cranium, auctt.

Alcyonium cranium, Miill., Zool. Dan., pl. 85, fig. 1, 1789.
Tethya crantum, Lmk., Mém. d. Mus,, vol. i. p. 71, 1815,
Aleyonium cranium, Lmx,, Hist. d. Polypes, p. 347, 1816.
Spongia pilosa, Mont., Mem. Wern. Soc,, vol. ii. p. 119, pl. xiii. figs. 1-3, 1818,
Tethya eranium, Flem., Brit. Animals, p. 519, 1828,
” " Blainv., Mém. d’Act., p. 544, 1834,
Tethea, cranium, Johnst., Brit. Spong., p. 83, pl. i. figs. 1-8, 1842,
” " Bwk., Mon. Brit. Spong., vol. i. p. 182, pl. xxxi. fig. 362, 1864,
" " Bwk., Mou, Brit. Spong., vol. ii. p. 83, 1866.
Tethya craniwm, O, Sch,, Spong. Adriat. Meeres, Suppl. ii,, pl i. fig. 14, 1866.
” " Giay, Proc. Zool. Soc. Lond., p. 543, 1867,
" " Carter, Ann, and Mag, Nat. Hist,, vol. viii. p. 104, 1870.
" " Carter, Op. cit,, vol. iz, p. 419, pL xxii. fig, 9, 1872,
y»  unca, Bwk., Proc. Zool. Soe. Lond,, p. 118, pl. v., 1872,
s  cranium, Bwk., Mou. Brit. Spong,, vol. iil, p. 315, pla. xiv., lxxxix., 1874.
Tetilla cranium, Milll, and Craniella crantum, Soll., Ann. and Mag. Nat, Hist., vol. ix. p. 149,
pL vii.,, and p. 327, 1882,
Tethya cranium, var, fypica, Norman, Bwk., Mon. Brit. Spong., vol. iv. p. 39, 1882,
Tetilla cranium, Hangen, Norske Nord. Exped., Spongiadm, p. 18, pL v. figs 3, 4; pl. vii.
fig. 16, 1885.
Craniells miilleri, Vosmaer, Sponges of the “Willem Barents” Expedition, p. 8, pl ii.
figs. 9-15; pl v. figs. 1, 2, 1886.
Non Tetilla cranium, Q. Sch., Spong. Atlant. Gebiet., p. 63, 1870.

Sptcules.—1. Megascleres. 1. Somal oxea, anisoactinate, distal actine thicker than
the proximal, which is attenuated to an almost filiform termination, 21 by 005 mm.
(Bwk.), 218 by 0°027 mm. (Soll. N)., 4'28 by 005 mm. (SolL. C.).

2. Cortical oxea, 0°83 by 0088 (Bwk.), 09 by 0082 mm. (Soll. C.).
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3. Protrizne, thabdome 8'2 by 0-018 mm. ; cladi 017 mm. long (Bwk.); rhabdome
5'4 by 0°013 mm. ; cladi 0'15 mm. long, chord 0°084 mm. (Soll. C.).

4. Anatriene, rthabdome 21 by 0:011 mm. (Bwk.), thabdome 39 by 0012 mm.;
cladome subterminal, cladal centre 0012 from the distal termination of the axis of the
rhabdome cladi; 005 mm. long, chord 0063 mm. (Soll. N.); rhabdome 114 by 0:02 mm.;
cladome terminal, cladi 0°084 mm. long, chord 0-095 mm. (Soll. C.).

II. Microsclere. 5. Sigmaspire, 00095 mm. long (Bwk.), 0:012 mm. long (Soll. N.},
0-012 mm. long (Soll. C.).

Habitat.—The Island of Arran; Galway, Ireland (Bwk.); Shetland Isles, deep water
(Bwk.); The Minch, deep water (Norman); Kors Fjord, Norway, 180 to 300 fathoms
(Norman, Sollas); lat. 61° 0’ N., long. 4° 49’ E., 200 fathoms, bottom, ooze and clay,
temperature 6”6 C.; and lat. 72° 53 N, long. 21° 51’ E., 223 fathoms, bottom, clay,
temperature 1°*5 C. (Hansen); near the last mentioned locality, in 140 to 165 fathoms
(Vosmaer) ; deep sea, between Feeroe Isles and North of Scotland (Caxter).

Remarks.—The initials (Bwk.) indicate measurements taken from Bowerbank’s descrip-
tions; (Soll. N.) measurements by Sollas of speeimens dredged by Norman; (Soll. C.)
measurements by Sollas of specimens described by Carter. None of these sets of
measurements are accordant, except in the case of the cortical oxeas and the sigmaspires.
The discrepancy is probably due to the spicules measured having been obtained from sponges
of different size, thus Carter’s are many times larger than Norman’s specimens. As to the
size of the specimens from which Bowerbank obtained his spicules we have no knowledge ;
it would be worth while to re-examine some of the three hundred specimens obtained
by Bowerbank, with a view to determining the size of their spicules anew. Mr. Carter
has kindly sent me mounted spicules of the specimen of Crantelle crantum figured by
Bowerbank as seated in Phakellia ventilabrum ; these are of the largest size given in the
preceding measurements, The spicules of Tethya wunca, Bowerbank, have the same size
as the larger ones of the foregoing descriptions, and it would seem just possible that the
fact of their being about twice as long as those of Tethya cranium, as given in Bowerbank’s
published mensurements, led him to distinguish between the supposed two species; on
the other hand, he expressly states that the distinction rests on the smaller size of the
sigmaspire in Tethya wunca, and as, after an examination of specimens in the British
Museum, I do not find even this difference to exist, I see no alternative but to include
Tetlhya unce a8 a synonym of Tethya cranium.

Norman describes as Tethya crantum, var. acufera, specimens in which one-third of the
rhabdus spicules are strongyloxcas. Cramiella zetlandica, Cranielle abyssorwm and
Cranzella infrequens he also regards as varieties of Craniella cranium. Vosmaer's proposal
to re-name this species appears superfluous. The fact that Miiller’s sponge, which appears
to have been Craniella cranium, was erroneously identified as Alcyonium cranium, in
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nowise disqualifies the specific designation from being used with a new generic name, and
since, for the last fifty years, it has been continuously employed by a succession of authors
to designate the same sponge, it is likely to continue to be so employed, unless more cogent
objections than those alleged by Vosmaer are forthcommg

Good accounts of the general characters are given by Johnson and Bowerbank the
histology is described in my paper on the species (loc. ¢it.). Vosmaer found in his
specimens “a stronger developed dermal mesodermic layer with smaller subdermal
cavities” than I figured in mine, and conjectures that this may be due to a “different
state of contraction.” The fact I do not doubt, the explanation I do not understand,
but this is of no consequence as Vosmaer’s description explains itself. There is, as he
truly says, relatively more mesodermal tissue in the outer part of the cortex in his
specimens than in mine, and consequently the subdermal cavities are smaller; the relative
abundance of mesoderm is connected with the growth of the sponge, in one sponge there
may be more, in another less (indeed, in the same individual the cortex may vary from
the structure shown in Vosmaer's figure to that represented in mine), and in a young
sponge there is less than in a fully grown one; evidently Vosmaer's specimens were more
fully grown than mine, which are not more than 10 mm. in diameter. Vosmaer
complains of my illustrations of this species as being “diagrammatic,” I take the
opportunity of explaining that there are no grounds for this charge; my drawings are
nceurate tracings by * camera lucida,” mere outlines, and very inartistic, no doubt, but
absolutely faithful, and, after all, on comparing them with Vosmaer's more finished
figures, I fail to seesthat they convey less real information (loc. cit., pl. ii. fig. 10).

O. Schmidt fell into great confusion with respect to this sponge. One almost doubts
whether he could ever have seen it, or surely he would not have referred it to Zetilla.
His genus Cranielle is evidently, however, founded on the characters of this species. The
two slides of mounted spicules presented by Schmidt to the British Museum as examples
of Tethya cranium are evidently from two quite different sponges, one from Iceland may
be Zetilla polyura, the other from Florida some species (not cranium) of Craniella.

Craniella infrequens (Carter).

Tethya cranium, var. infrequens, Carter, Ann. and Mag. Nat. Hist.,, ser. 4, vol. xviii. p. 405,
pl. xvi fig. 48, 1876.
" " " » Norman, Bwk,, Mon. Brit. Spong., vol. iv. p. 43, 1882.
» " " » Hanaen, Norske Nord. Exped.; Spongiadm, p, 18, pl. v. fig. b,
and pl. vii figs. 17, 18, 1885.
Sponge similar to Craniella cranium. '
Spicules—I1. Megascleres. 1. Somal owea. 2. Cortical oxea, 0°58 by 0:032 mm.
3. Protrigne, rhabdome 0°032 mm, in diameter; cladi 0'14 by 0'026 mm., chord 0°'16
mm. 4. dnatrisne, cladi 0°16 by 0:02 mm. chord 0°22 mm.
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1. Microscleres absent.

Habitat.—Station 57, *“Poreupine” Expedition between Scotland and the Feerde
Isles, 632 fathoms (Carter). Station 286, Norwegian Expedition ; lat. 72° 57’ N., long.
14° 32’ E, 447 fathoms; bottom temperature, 0°'8 C. ; bottom, clay (Hansen).

Remarks.—This is an excellent species, differing from Craniella cranium, not only in
the absence of sigmaspires, but more particularly in the singular and striking character of
the protrizne, which has been well described and illustrated by Carter. The cladome of
the anatrizne is also very different in form from that in Craniella cranium, its cladi being
much longer and more divergent. Carter’s suggestion that the form of the protriene is
the result of disease cannot be entertained.

Craniella insidiosa, O, Schmidt.
Craniella tnsidiosa, Q. Sch., Spong. Atlant. Gebiet., p. 67, pl. vi fig. 11, 1870.
Habitat.—Florida ; depth, 17 fathoms.

Remarks.—This species is insufficiently characterised. I have not been able to
obtain specimens for examination.

Cranella lens, O. Schmidt.
Craniella lens, O. Sch, Spong. Atlant. Gebiet., p. 67, pl. vi. fig. 10, 1870,

Spicules.—I. Megascleres. 1. Somal oxea, 3'3 by 005 mm. 2. Cortical oxea,
0'96 by 004 mm. 3. Protrisne, rhabdome 518 by 0°03 mm. ; cladi about 0-17 mm.
long. 4. Anatrizne, thabdome about 0°045 mm. in diameter,

II. Microscleres. None are present on the slide presented by Schmidt to the British
Museum.

Halntat,—Florida ; depth, 135 to 152 fathoms.

Remarks..—1 give the dimensions of the spicules on the slide mounted by Schmidt as
a contribution to our knowledge of this species. By itself this is quite insufficient to
determine the species, and Schmidt’s description is of no value whatever. The species
must therefore remain doubtful till some one is fortunate enough to obtain access to the
type. It appears to resemble Craniella simillima, Bowerbank,

Crantella tethyoides, O. Schmidt.
Crantella tethyoides, O, Sch., Spong. Atlant, Gebiet., p. 66, pl. vi. fig. 9, 1870.

Spicules.—1. Megascleres. 1. Ozea. 2. Protrimne (?). 3. Anatrizne, cladi 007 to
0-09 mm, long, chord 0°08 to 0°011 mm.
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II. Microsclere. 4. Sigmaspire, surface raised into irregular rounded transverse
ridges, 0°035 by 0°006 mm,
Habitat,—Florida ; depth, 100 to 123 fathoms (not from Iceland ?).

Remarks.—This is probably a good species, distinguished by the large and character-
istic sigmaspire. Schmidt assigns specimens from Iceland to this species, but the
mounted spicules in the British Musenm do not support this determination.

Cranielle zetlandica (Carter).

Lethya zetlandica, Carter, Ann, and Mag. Nat. Ilist., ser. 4, vol. ix. p. 417, pl xxii figs.
1-6, 13-17, 1872,
Tethya cranium, var. zetlandicae, Norman, Bwk., Mon. Brit. Spong., vol. iv. p. 39, 1882.

Sponge similar to Craniella cranium.

Spicules.—1. Megascleres. 1. Somal oxea, 4'6 by 006 mm. 2. Cortical oxea
1'1 by 005 mm, 3. Protriene, rhabdome 5°3 by 0018 mm, 4. Anatrizne, rhabdome
53 by 0'025 at the cladose end, rapidly diminishing to 0-013 mm.; cladi 008 mm, long,
chord 0013 mm.

II. Microscleres absent.

Habitat.—Shetland Islands.

Remarks,—This species very closely resembles both Crantelle simillima, Bwk., and
Cranielle cranium, Lmk. TFrom the Iatter it differs chiefly in the absence of sigmaspires,
which are not present at any stage of its existence; that no other notable differences are
correlated with this is a remarkable fact, suggesting grave suspicions as to the value of
the sigmaspires for classificatory purposes. That their presence or absence is of sufficient
value, at least for specific distinction, however, will, I think, be admitted, and we may,
therefore, fairly recognise the validity of Carter's species, Tethya zetlandica, as opposed to
Tethya crantum. When we come to compare Cranielle stmillimae with Cranielle
zetlandicc the case is different; neither of these species possesses sigmaspires, and the only
characters on which a distinction can be made are the relative dimensions of the spicules.
In the Challenger specimens of Craniella symillima the somal oxeas range from 285 by
0'028 to 3'37 by 0°047 mm., the cortical oxeas measure 1'4 by 004 mm., the latter are
therefore larger than the corresponding spicules in Craniella zetlandica, the former smaller.
Whether this difference is sufficient for the distinction of species appears to me very doubtful.

Fongophilina submersa, Q. Schmidt.
Fangophilina submersa, O. Sch., Spong. Meerb. Mexico, p. 73, pl. x. fig. 3, 1880.

This eﬁdently very interesting species is insufficiently characterised by Schmidt. It
recalls in some sort the general appearance of Cinachyra barbata, Sollas,
Habstat.—Caribbean Sea. '
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Tabular View of the Tetillids.

THE VOYAGE OF H.M.S. CHALLENGER,.

Genus Telilla.
I. Species without microscleres.
1. Tetilla antarctica (Cr.),
2. Tetilla pedifera, Boll.,
II. Species with & eingle form of micro-
aclere,
(«) Simple sigmaspires under 002
mmnt. in length.
3. Tetilla dactyloidea (Cr.),
{8) Simple sigmaspires over 001
and under 003 mm in
length.
. Tetilla gravata, Hyatt,
Tetilla sandalina, Soll.,
Tetilla ridleyi, n. n.,
Tetilla coronida, n. ap.,
Tetilla arabica (Cr.&,
Tetilla leptvderma, Soll,

CH_RD;E

10.
11.
12,

13.

Tetilla casula (Cr.), .
Tetilla grandis, Soll,,
Tetilla polyura, O. Sch.,
Tetilla radiata, Selenk.,

(y) Simple sigmaspires over 0°03 mm.
in length.

14, Tetilla rohusta (Cr.), .
(3) Sigmaspires centrotylote,

15. Tetilla geniculate, Marenz,,
(¢) Sigmaspires spined.

16, Tetilla japonica, Lampe,

III. Species with two forms of microsoleres.

(a) No additional megnacleres present.

17, Tetilla australiensis (Cr.), .
(B) Modified trienes also present.

18. Tetilla merguienais (Cr.), .
(y) Amphitrisnes present.

19. Tetilla stipitata (Cr.),

Genus Chrotella,
20. Chrotella ssimplex, Soll.,

21. Chrofella macellata, Soll., .

Genus Cinachyra, -
22. Cinachyra barbata, Soll.,

Genus Crantella.
(a) Species without sigmaspires.
23. Crantella carteri, Soll,, .
24. Craniella simillima (Bwk )
25, Craniella lens, O. Sch.,
26. Craniella pulchra, 1. 8p., .
27. Craniella zetlandica {Cr.), .
28, Crantellu infrequens (Cr.), .
29. Cransella insidiosa, O. Sch.,

Oxea. Protrimne. | Anatrimne. | S8igmaspire. | Microrhabd.
1-256 present | present
32 24 4b
1-356 1-43 120 8
20 3:5 35 13
2-33 present ves 28
25 present | present 16
34 34 714 16
35 64 4b 12
43 40 75 20
50 10-42 absent 14
60 86 316 12
present present | present 20
334 40 40 34
50 present 10:0 13
4'0 and over present | present 17
57 L 17 210
42 6:17 6-17 11 250
35 24 69
" Somal | Cortical.
30 34 5-3 12
57 80 6:5 16
80 0-9 210 400 16
2-56 - 35 6'75
33 14 56 6-63
33 0-96 518 present
46 12 71 present
46 11 63 53
present | 0:58 | present | present
(inoerta sedis) - e
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Tabular View of the Tetillids—continued,

Oxea. Protrisene. | Anatrimne. | Sigmaspire. | Microrhabd.
Somal. | Cortical,
(B) Sigmaspires from §*01 t0 0-02 mm.
in length.
30. Craniella abyssorum (Cr.), . | 43 o7 43 65 20
- 31. Craniella cranium, auctt., . { ii-l.; 833 gz 1?1 Ig
32. Craniella schmidids, n. sp., 22 | present| present | present 20
(y) Sigmaspires over 002 mm. in
length.
33. Craniella tethyoides, O. Sch., | present | present | present | present 35
(8) Sigmaspires large and spined.
34. Cranielia atropurpureu (Cr.),| 357 1-26 b0 5-0 62

The measurements give the length of the megascleres in millimetres, of the microscleras in micro-
millimotres.

Family II. SaM1p &

Sigmatophora in which the characteristic megascleres are amphitriznes.

Genus Samus.

Samus anonymus, Gray.

Bowerbank, Spicule of an Unknown Sponge, Mon. Brit. Spong., vol. i. p. 234, pl. ii. figs. 41, 42,
Samus anonyma, Gray, Proe. Zool. Soc. Lond., p. 526, 1867.
. ” Carter, Aon. and Mag Nat. Hist.,, ser. §, vol iii. pp. 350-352, pl. xxix.
figs. 1-4, 1879.
Samus anonymus, Carter, Ann. and Mag. Nat. Hist,, ser, 5, vol. vi. p. 59, 1880.

Sponge excavating.

Spicules.—I. Megascleres. 1. Amphitrisne; rhabdome cylindrical, 0:08 by 00375
mm.; cladome with trichotomate cladi; protocladi 0043 mm. long, deuterocladi 0-075
mm. long.; chord 0°16 mm.

2. Heteropolar amphitrizne; rhabdome cylindrical, 00197 mm, long, the cladome
at one end with simple cladi, at the other with trichotomate cladi; simple cladi 0-024
mm. long; trichotomate cladi, protocladi 0:016 mm. long, deuterocladi 0016 mm.
long,. :

II. Microsclere. 8. Sigmaspire, smooth, 0°012 mm, long.

Huabitat—Bahia.
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Habitat.—Carter states that this sponge occurs in the West Indies, Australia
(excavating Millepora alcicornis), the South Seas (in Stylaster sanguineum), and the
Seychelles (in rooting fibres of Euplectella cucumer).

Remarks.—1I owe to the kindness of Mr. Carter a mounted slide bearing spicules of an
Australian example of this species; as in all other cases in which the sponge has been
observed, it oceurs in association with spicules, some of which are certainly foreign to it,
and possibly all. The amphitrizenes and sigmaspires are evidently proper to the sponge,
but tylostyles are associated with these both in Mr. Carter's specimen from Australia
and that of the Challenger from Bahia. Mr. Carter regards these tylostyles as derived
from an associated Cliona; but there is just a possibility that this may not be the case;
and if they really are proper to the Swmus, this Bahian example would have to be
assigned to a different species from the Australian ones, since in this latter the tylostyles
measure 0°29 by 0015 mm. in length and breadth, the tylus being 0015 mm. in
diameter, and in the former they measure 0°142 by 0°008 ram., with a tylus about 0°01
mm. in diameter. Associated with the spicules from Australia, I found a tylocladus
derived probably from some species of dcarnus (Gray), but resembling the tylostyles in
all respects except for the presence of the four cladi. The amphitrienes vary considerably
in dimensions, hence there is some little difficulty in comparing by means of measure-
ments those from different localities; a careful comparison of the Australian examples
with those from Bahia showed, however, complete identity between the two.

There seems to be some little confusion attaching to Carter’s stated measurements,
they do not agree with those obtained from bis figures, which are accurately drawn to
scale. Thus, measurements made from the drawing of the amphitrine give the
following ; rhabdome 0'067 by 0:0267 mm.; cladi 0-08 by 002 mm.; chord 0'16 mm.,
but, according to the text, the spicule is 028 mm. long by 0-11 mm. across the head.
This is probably explicable as an accidental inversion of statement ; it should, I think,
read 0'11 mm, long, by 028 mm. across the head. The heteropolar amphitriene is
said to measure 0°042 mm. in diameter across the trichocladome; this is no doubt an
average dimension, but I found one exceptionally large example, with a rhabdome
0'0276 by 0'0118 mm.; simple cladi 0'0474 mm. in length, and trichotomate cladi with
the protocladus 0-0237 mm., and the deuterocladus 0:0276 mm. in length,

The length of the sigmaspire is given by Carter as 0°0088 mm., this is an average
measurement also, the maximum length is the same as that of the similar spicules in
the Bahian specimens, viz.,, 0°0118 mm. The minute spination of these forms and
of the heteropolar amphitrisnes described by Carter is not visible under a Zeiss’s objective
D. and is a character of no importance.

" Armongst the very small, young amphitrisenes I found two interesting examples
Which may throw some light on the origin of this form of spicule ; one of them presented
& slender thabdome bearing two cladi at each end, those of the one end lying in the
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same plane as those at the other; but the one pair are trichotomate and the other
simple. The other presents a rhabdome 0'0118 mm. long, bearing two cladi as long as
itself at one end, but terminating in a sharp point without branching at the other. The
cladi each bear two very minute spines, one on each side, near the pointed extremity ;
in other words, they are trichotomous.

Both these forms suggest an origin from some microsclere similar in general
character to the large asters of Thenea, or Plakina. Amongst the transitional forms
from a spiraster to am oxyaster in Thenea, one frequently meets with examples in
which a slender rhabdome bears two cladi at each end; if the rhabdome instead of
shortening and aborting as in Thenee should increase in size and an additional cladus
appear at each end, a simple form of amphitrizne would result. On the other hand, the
occurrence of irregular amphitrisenes in Tetilla stipitate suggests another origin for these
forms, and they may have been derived from & trissne. The curved form of the cladi
observed in the immature triradiate form of amphitrizene mentioned above, suggests the
possibility of a third mode of origin. Let a sigmaspire pass into a sigma, and from analogy
with the calcareous sigmata of Echinodermata and Nudibranchiate Molluses, we may
expect this in some cases to develop an actine from the middle of its convex side. This
would give a triradiate form, with two rays curved. Let these develop spines, one on
each side of their termination, and the immature form of amphitrizene described results,
Thus, there is considerable room for speculation on the mode of origin of these spicules,
but without a basis of embryological data speculation is likely to prove barren.

Suborder II. ASTROPHORA.

Choristida in which one of the microsecleres is some form of aster.

Demus I. STREPTASTROSA.

. Astrophora in which one of the microscleres is some form of spiraster.

Family I. TEEN®ID &
The ectosome never forms a cortex; the mesoderm is a collenchyma; the flagellated
chambers eurypylous,
Thenea, Gray.

Theneide of symmetrical form, with one or more distinet oscules,and with specialised
pore-areas, in addition to pores generally dispersed. The distinctive spicules are
dichotrizenes, which are arranged together with the other megascleres in radiating fibres.
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Thenea delicate, Sollas (Pl V1. figs, 10-20; PL VIIL figs. 9, 10).
Thenea delicata, Solles, Prelim. Account, Sci. Proe. Roy, Dubl Soc., vol. v. p. 185, 1886,

Sponge (PL. VI fig. 10) small and symmetrical, upper portion larger than the lower,
obtusely conical, apically truncated by a single oscule, surface hispid; tegminal edge
circular, fringed with hispidating oxeas; Dbasal portion convex, apparently smooth, but
rough to the touch; its dermal membrane passes imperceptibly into the fenestrated
membrane of the equatorial recess, so that the lower margin of the recess is not externally
defined ; a lower fringe of hispidating spicules is not present; anchoring rootlets few,
slender, thread-like, issuing abruptly from the basal surface. Flagellated chambers large ;
collenchyma comparatively scanty.

Spicules.—I. Megascleres. 1. Ozeq, slender, fusiform, usually 4:83 mm., but some-
times 6°3 mm., in length by 0'0434 mm. thick,

9. Protrizne, rhabdome and cladi slender, cylindrical, sharply pointed; rhabdome
3-927 by 00197 mm.; cladi 0°35 mm. long.

3. Dichotrizne, of the usual form ; rhabdome 4'82 by 0'065 mm. ; protocladi 0'143
by 0058 mm. ; deuterocladi 1'07 by 0058 mm.

4. Somal analriene, a short, slender, cylindrical rhabdome, and comparatively long,
slender cladi, the latter curved outwards and backwards in a gentle regular arc, so that
two of them seen together in outline form a semicircle ; rhabdome 0954 by 0:0075 mm.,
cladi 0075 mm. long, spread 0°0876 mm. .

5. Radical oxytylote (PL VI. figs. 11, 12), a long, slender, cylindrical rhabdome,
sharply pointed at the proximal end, at the distal end swollen to form a more or less
spherical tylus. The axial fibre of the rhabdome may either terminate simply within the
tylus, or, as more frequently happens, it may give rise to three or fewer branching or
bifurcating fibres, which thus remain to indicate its trisene nature; rhabdome 535 by
0-0387 mm., tylus 0'0645 mm. wide.

IT. Microscleres. 6. Plesiasters, few and comparatively small. Actines minutely
spined, 0°079 by 0°0079 mm.

7. Amphiasters, not very numerous, axis short and straight, giving off at each end
a whorl of three or four spines, and a single spine in continuation of its own direction.
Spines roughened, frequently somewhat tylote. The spicule is 00395 mm., the spines
00158 mm. long.

Colour.—Greyish-white,

Habitat.—Station 147, near the Crozet Islands, December 30, 1873 ; lat. 46° 16’ S.,
long. 48° 27’ E.; depth, 1600 fathoms; bottom, Diatom ooze; bottom temperature,
34°-2 F.

Remarks.—Three specimens of this delicate and symmetrical sponge were trawled,
two of them measure 20 mm. in diameter, and from 16 to 18 mm. in height, the third
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is a little smaller, viz.,, 18 mm, in diameter and 12 mm. in height. The oscule of one of
the larger specimens is 3 mm, in diameter. The slender thread-like rootlets are about
25 mm, long. There are about four or five to each sponge. The oscule, which is
not protected by a spicular fringe, leads into a wide almost spherical cloaca lined by a
fenestrated membrane, beneath which are seen the circular openings of several small
excurrent canals.

Horizontal transverse sections were prepared to determine whether any trace of radiate
symmetry occurred in the arrangement of the excurrent canals, The result was negative,
but the sections confirmed a suspicion suggested by an examination of the entire sponge
both in this species and others, namely, that the excurrent canals near the oscule are
bounded on the outer side by the ectosome only, as shown at ¢, fig. 10, PL VIIL It is
possible that a membrane like that of which traces are shown at b may originally have
existed, and subsequently been torn away or displaced in the preparation of the slices;
but I could, at all events, detect no signs of it in any of them. If the appearances
represented in the drawing are to be relied upon, we may suppose that after the folding
of the choanosome which gave rise to the canal system, an upward growth of the sponge
took place, in which the choanosome only ineompletely participated, leaving only
longitudinal zones of ectosome to complete the external covering of the excurrent
canals.

In vertical transverse section (Pl. VI. figs. 13, 14) the regular radiate arrangement of
the spicules is clearly shown (though not in the illustrations), as well as the interdigitation
of the excurrent and incurrent canals, the latter starting chiefly from the poriferous zone
as widely open channels which ramify within the substance of the sponge as they proceed.

The spicules are remarkably few in number, and this is true of all alike, from the
oxeas to the amphiasters. The small size of the somal anatrizene is worth noting, though
a similar reduction, but not to the same extent, occurs in some other species of the genus,
e.g., Thenea wyvillv,

Still more interesting is the transformation of the radical anatrisenes; in most species
of Thenea a few club-shaped spicules, which are reduced anatrisnes, occur along with
the normal anatrimnes of the roots, but in this case all the spicules which compose the
rootlets are of this form. Most frequently the axial fibre of the rhabdome after entering
the tylus gives off three irregular fibres, either from the same point, not necessarily
the end, or at different points along its eourse. These fibres are thinner than that of
the rhabdome, swollen and constricted irregularly, and crooked in their course; they
usually bifurcate, and frequently give off a number of small lateral branchlets which
give them a ragged appearance. Frequently when they reach the surface of the tylus
their termination is marked by a small rounded projection, suggestive of an aborted
cladus. In other cases only two, or even one, branch may arise from the axial fibre,
and sometimes branches are altogether absent. In this last case the spicule is in every
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essential respect similar to the oxytylote so characteristic of Esperia marshal-halli
(S. Kent).

Ectosome (P1. VIIL fig. 9).—This may be regarded as that outer layer of tissue in
which the subdermal cavities are included. On an average it measures 0-3 mm. in thick-
ness. The subdermal cevities occupy the greater part of it ; above them it is reduced
to o dermal membrane 0°004 to 0008 mm. thick; between them it forms pillars
traversed .by the megascleres, and connecting the dermal membrane with the
choanosome. The collenchyma of the ectosome is of the normal type; and so well
preserved that the union of the collencytes by the anastomosis of their branching
processes into a continuous network is particularly well displayed. Some of the
processes of the collencytes can be traced up to the epithelium, in which they appear
to terminate,—in what way I could not precisely ascertain, but it appeared to be by
coalescence with the epithelial cells, |

The ectosome contains generally but few myocytes, which lie immediately below the
outer epithelium tangential to the surface, and in the pillars of the subdermal cavities
where they are radiately or longitudinally directed ; but where it becomes modified to
form the poriferous membrane of the equatorial recess, and the membranous margin of
the oscule, myocytes constitute the greater part of it, so that in these regions the whole
of the middle layer between the outer and inner epithelia may be regarded as a muscular
sheet.

In the wall of the cloaca just below the oscular margin (Pl VI fig. 18), the
collenchyma becomes modified by the abundant development in it of certain elements
which elsewhere are only sparingly present (PLl. VI. fig. 19); these are more or less oval
cells with very sharply defined outlines, from 002 to 0°04 mm. in diameter, enclosing
one, two, or several more or less spherical vacuoles, in at least one of which is usually
situated a deeply stained transparent globule, 0°004 to 0008 mm. in diameter; probably
of the same nature as similar globules described in my paper on Thenea wallichi.! The
granular protoplasm of the cell forms a network of which the vacuoles are the meshes,
and in one of its widest trabeculse, from which the others radiate, is situated a nucleus,
0°012 mm. wide, enclosing a spherical nucleolus, 0°004 mm. in diameter, which is attached
to the sides of the nucleus by radiating threads. The exterior of the cell is produced
into slender branching processes like those of a collencyte, and it may possibly be regarded
as a collencyte modified to form a reserve of nutriment (thesocyte).

Choanosome (PL. V1, fig. 17 ; Pl VIIL. fig. 9).—The collenchyma of the choanosome
is reduced to & minimum, being present as the merest film between adjacent flagellated
chambers, and as a very thin layer forming the walls of the larger water-canals, which
are without vela, and scarcely modified from their primitive character as spaces left by
the folding of the sponge-wall ; collenchyma slso sparingly sccompanies the spicular tracts.

1 Ann, and Mag. Nat, Hisl., vol. ix, p. 447, pl. xvii. fige. 18, 19, 43-46, 1883,
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Where the collenchyma is more abundantly developed, as in the angle formed between three
adjacent chambers, it sometimes presents small, deeply-stained granular cells, 0:006 to
0'02 mm. in diameter, these are no doubt contracted ameboid cells.

The flagellated chambers are very perfectly preserved, so as to show every detail of
structure. They measure about 0°087 by 0-067 mm.; the apopyle is from 0:012 to 0-032
mm. in diameter ; the prosopyles are usually obliterated. The apopyle is situated in the
midst of an excessively thin membrane, which is devoid of choanocytes, but bears
evident though minute nuclei; it sometimes shows traces of concentric striation, and
may attain a width of 0-018 mm. The darkly stained, more or less spherical bodies of
the choanocytes are produced into a collum, defined by two parallel lines, which curve a
little apart as they become continuous with the margin of a fenestra in the fenestrated
lining. The fenestrse are about 0-006 to 0008 mm. in diameter, and in the middle of
cach is frequently seen o little dark spot, which may rcpresent the retracted flagellum.
The body of the choanocyte is extended into thin thread-like lateral processes, by which
adjacent choanocytes are united continuously together. In some regions of the sponge the
flagellated chambers (Pl VI. fig. 20) have suffered a contraction, by which the choanocytes
are brought close together side by side, possibly through the contraction of their con-
necting processes; in such cases exceedingly tenuous tail-like processes, proceeding from
the base of the choanocyte in an opposite direction to the collum, are rendered plainly
visible; and what is of particular interest, these processes can be traced into continuity
with those of the choanocytes of adjacent chambers, with the fine branching processes
of the surrounding collencytes, and with the epithelial cells of neighbouring canals.

Thenea wrightii, Sollas (PL VIIL figs. 11-20).
Thenea wrightii, Sollas, Prelim. Account, Sci. Proc. Roy. Dubl. Soc., vol. v. p. 185, 1886.

Sponge (Pl. VIIL. figs. 11, 12) depressed, with flat or very obtusely conical upper
surface, and flat base. Margin more or less lobate, rounded over the lobes, where the
upper and lower surfaces pass insensibly into each other, thus interrupting the equatorial
recess and converting it into a series of circumscribed poriferous areas.

Neither the oscule, which is excentrically placed on the upper surface, nor the pores,
are protected by a marginal fringe of projecting spicules.

Rootlets absent, but the lower surface strongly hispid. Fla.éella.ted chambers large.
Collenchyma. scanty.

Sprcules.—I. Megascleres. 1. Oxeas fusiform, of the usual characters; a stout form
54 by 0'07 mm., and & longer and more slender form 8'57 by 0'055 mm,

2. Protrizne, rare, and then evidently a reduced dichotrisene.

8. Dichotrizne, of the wsual character; rhabdome 5:0 by 0°0645 mm.; protocladi
0286 by 00645 mm.; deuterociadi 1'07 by 0'058 mm. ’
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4. Anatrisnes (Pl. VIIL fig. 13) of one form only, rare; a long rhabdome, of which
no complete example has been observed, and three conical widely extended cladi ;
rhabdome 003 mm. wide; cladi 0'188 by 0°0276 mm., chord 0°21 mm.

5. Ozytylote; a long stout conical rhabdome sharply pointed at the proximal end, at
the distal end swollen into & rounded tylus, within which the axial fibre terminates
abruptly without branching. One example measured 6°06 mm. by 0'095 mm. in width
just below the tylus; the tylus is 0'115 mm. in diameter, and the axial fibre terminates
0-059 mm. from its end ; a second example is shorter but with a thicker tylus, 3-2 mm.
by 0087 mm.; tylus 0°1302 mm. in diameter, the axial fibre terminates 0075 from the end.

II. Microscleres. 6. Oxyasters (Pl VIIL figs. 14-19), large and exceedingly
numerous. The actines are long and stout, ome actine of a tetrad form 0197 by
0°0237 mm.; of a triad 0:21 by 0°025 mm.; of a dyad 0258 by 0'024 mm.

7. Metaster; predominant form, a short slender axis curved once, with com-
paratively few long spines, proceeding from its convex side and in whorls near its
ends. Total length of the spicule 00855, of a single spine 0°016 to 0-02 mm.

8. Spiraster; predominant form, a slender spire with spirally arranged spines
having a roughened surface ; total longth 0:0355, of a single spine 0008 to 0015 mm.

Colour.—White with a somewhat yellowish-brown tinge.

Habitat.—Station 302, off west coast of South America, December 28, 1875;
lat. 42° 43’ 8., long. 82° 11’ W.; depth, 1450 fathoms; Globigerina coze; bottom tem-
perature, 35°'6 F.

Remarks.—Of this species, which by reason of its lobate margin and flattened form
is one of the most curiously modified examples of the genus, six specimens were trawled.
The largest is a cake-like mass, flattened above and below, with strongly lobate margins,
the poriferous areas being confined to the sides of the lobes or the sinuses between them.
It measures 50 by 35 mm. in length and breadth, and only 8 mm. in thickness;
the other specimens are not so depressed as this, one measures 35 by 27 mm. in length
and breadth, and 17 mm., in height or thickness, and another 30 by 27 mm. and 11 pam.
In all the excurrent canals near the upper surface are plainly visible through the skin
as dark channels, which radiate in stellate fashion from the oscule, subdividing as they
approach the margin of the sponge.

Beneath the fenestrated membrane there is as usual a sinus or large subdermal cavity,
from which the incurrent canals originate, their communication with the sinus being
guarded by a sphinctral velum.

The ectosome varies from the thin skin covering the subdermal cavities to a layer
0°19 to 0°395 mm. in thickness, where it forms the pillars connecting this roof with the
choanosome. The collenchyma of the ectosome contains in places collencytes, in which,
enclosed within a spherical vacuole, is a darkly stained finely granular mass of reserve
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nourishment. The collenchyma of the choanosome is reduced to a minimum:; the
flagellated chambers being separated from each other by the thinnest ilm. In size these
chambers measure about 0°079 by 0:068 mm.; the fenestrated membrane whichk is
produced by the concrescence of the collars of the choanocytes is remarkably well shown,
appearing as an inner second wall to the chambers, separated from the true wall by an
interval of about 0016 mm. Its fenestre, round or oval in outline, vary from about
0°0118 to 0°008 by 0°006 mm. in length and width, The choanocytes are arranged in
quincunx, stand about 0:0075 mm. apart, and are connected by protoplasmic threads.

The oxyasters are large and present a great variety of forms—monactines (tylostyles)
(Pl VIIL fig. 19); diactines (microxea), straight, or more usually angulate (Pl. VIII.
fig. 18); triactines (triods) like the triradiate spicules of calcareous sponges (Pl VIIL
fig. 16); tetractines (microcalthrops) like those of Dercitus (Pl VIIL fig. 15); pentactines
and hexactines (Pl VIII. fig. 14) like those of Hexactinellid sponges, and divers other
forms. They are thickly crowded together, as in Zhenea schmidtii, giving to the
sponge quite a Pachastrellid or Plekinid appearance. The metasters are very similar to
the spirasters, the latter as usual are most abundant in the ectosome.

Thenea graye, Sollas (P1. VI. figs. 21, 22).
Thenea grayt, Sollas, Prelim. Account, Sci. Proc. Roy. Dubl. Soc., vol. v. p. 183, 1886.

Sponge (Pl VI. fig. 22) with a more or less flattened summit and rounded base,
which in young forms is hemispherical. Oscule large, rounded, laterally placed, and
defended by a thick fringe of oxeate spicules, the projecting ends of whick are longest
over the upper margin and become shorter as they descend to the lower margin of the
opening. The oscule leads into a somewhat hemispherical depression, or cloaca, which
is lined by a smooth, poriferous, or fenestrated membrane. Poriferous area also lateral,
restricted to one side of the sponge, opposite to the oscule, elongated laterally, defended
by a fringe of projecting spicules, which are most abundant over the upper margin.
Rootlets few and slender, surface of the sponge not produced into conical projections at
the points whence they issue. Flagellated chambers of medinm size, 0°063 mm. in
diameter.

Spicules.—1. Megascleres. 1. Ozea, slender, fusiform, straight or curved, 1007 by
0°026 mm., and a stouter form 78 by 0'08 mm., the former forms the spicular fringes,
the latter the spicular fibres within the sponge,.

2. Protrisne, a stout rhabdome 5°'88 by 0087 mm., with three strong, more or
less undulating conical cladi 0'828 by 0:083 mm.

3. Dichotrizne of the usual form; rhabdome 5'8 by 0087 mm.; protocladi 0-238
by 0°0725 mm.; deuterocladi 1198 by 0:059 mm.

4. Somal anatrimne, a short, slender rhabdome, rounded at the proximal end,
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1:07 by 0-006 mm.; cladi curving from the rhabdome at a wide angle and then bending
nearly into parallelism with it, 0°048 mm. long; chord 0°09 mm.

5. Radical anatriane, a long, slender rhabdome, with a stout cladal end, and three
stout conical cladi projecting from it. Rhabdome 10°33 by 00175 mm.; cladi 0°09 by
0'012 mm.; chord 0123 mm.

II. Microscleres. 6. Plesiaster, small, with slender actines ; a single actine 0°143 by
0'0118 mm ; this spicule is present in considerable numbers.

7. Metaster; of the usual characters; the axis is about 0°004 to 0°008 mm. long, the
spines 0°032 by 0004 mm.

8. Spiraster, spire stout, 00118 mm. long, with spirally aranged spines,
00158 mm. long, smooth or roughened, sharply pointed or slightly tylote; total
length 0039 mm.

Colour.—Greyish-white.

Habitat.—Station 164c, off Sydney, June 13, 1874 ; lat. 34° 19’8, long. 151° 31’ E;
depth, 400 fathoms ; bottom, green mud ; bottom temperature, 40°.

Remarks.—Three specimens of the spouge were dredged, one larger and two
smaller; all possess the same characteristic form, which is also met with in specimeuns,
probably referable to Thenea muricate, Bwk., from the North Atlantic. The largest
specimen is 35 mm. wide by 19 mm. high, and 19 mm. broad, or including the spicular
fringe to the oscule and special poriferous recess 33 mm. broad. The two smaller
specimens are about 17 by 14 mm. wide and 16 mm. high.

The ectosome is an extremely thin dermal layer except where it forms the pillars to
the subdermal cavities, where it attains o thickness of from 0°06 to 0°12 mm., and over
the summit of the sponge, where it forms an irregular layer from 0-05 to 013 mm. thick.
A local thickening also takes place about the margins of the poriferous recess; the
poriferous membrane presents the usual structure.

The choanosome consists chiefly of the flagellated chambers; collenchyma is scanty,
though not so deficient as in Thenea delicate; it forms a wall to some of the canals,
as much as 008 mm. thick. The canals are also provided with vela. The flagellated
chambers are mostly spherical, but frequently they lie so close together as to become
polygonal by appression. The plesiasters which lie among them are so disposed that
their rays lie tangentially between adjacent chambers. The chambers are not large,
from 0'05 by 0°055 mm. to 0°063 by 0°063 mm.: the apopyle is about 0°017 mm. in
diameter. A quantity of granular stained material occurs in many of the chambers and
is abundant in the canals. I take this to be ingested food material,

The spirasters are most abundant beneath the outer epithelium, the metasters in the
choanosome ; both are highly variable in form and dimensions.

Parasite.—A curious instance of commensalism occurs in this sponge; situated in
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the walls of the incurrent canal, which starts from the poriferous recess, is a simple
form of Hydroid, lying with its tentacles just below the surface of the canal and its
basal end extending inwards amongst the flagellated chambers. It is about 03 mm.
long by 0'05 mm. broad at the oral end. The cavity of the collenchyma in which it
lies is lined by the epithelium of the sponge and opens by a somewhat constricted
aperture into the canal. I have more than once found Hydroids overgrowing the
surface of a sponge, but never before reet with one inhabiting the interior.

Thenea schmidtii, Sollas (Pl. VIL. figs. 1, 2; P1 VIIL figs. 21, 22).

Stelletta agariciformis, O, Schmidt, 1870, Spong. Atlant, Gebiet., p. 68, pl. vi. fig. 12,
Tisiphonia agaricyformis, O. Schmidt, Spong. Meerb. Mexico, 1880, p. 71.
Thenea schinidtii, Sollas, Prelim. Account, Sci. Proc. Roy. Dubl. Soc., vol. v. p. 183, 1886.

Sponge (P, VII fig. 1) more or less spherical in form ; special poriferous avea either
restricted to one side, opposite the oscule, which is then also lateral, or surrounding the
sponge as an cquatorial recess, which divides am upper portion, bearing one or more
oscules, from a lower, which is produced into anchoring filaments. Surface hispid,
margins of poriferous and oscular areas fringed by projecting spicules. Collenchyma but
scantily developed in the choanosome ; flagellated chambers large.

Spicules.—I. Megascleres. 1. Owea, fusiform, sharply or bluntly pointed, straight or
curved, 14'3 by 0079 mm. The hispidating oxzeas of the oscular margin and the
tegminal edge are usually more slender (from 0°045 to 0°06 mm. thick) than those of the
body-fibres, from which the foregoing measurements are taken. In a specimen with a
lateral poriferous area I found the distal ends of these spicules preserved in several
instances; and they proved to be not oxeas but protrienes, the eladi of which are
liable to reduction, sometimes all but one disappearing, in others all, a club-like thickening
(tylus) then replacing them.

2. Protrizne; rhabdome conical, straight or flexuous, with straight conical cladi
diverging outwards and forwards. Rhabdome 54 by 0°071 mm.; cladi 107 by
0063 mm, '

8. Dichotriwne; rhabdome straight or irregularly flexuous, sharply or bluntly
pointed; protocladi diverging outwards and forwards, deuterocladi tangential. Rhabdome
9°3 by 0087 mm.; protocladi 0°175 mm. long; deuterocladi 1'5 by 0°055 mm.

4. Somal anatrizne; rhabdome cylindrical, with a sharply pointed or rounded
end ; actines diverging at first almost at right angles, subsequently somewhat suddenly
bent backwards, till nearly parallel with the rhabdome. Rhabdome 17-9 by 002 mm.;
cladi 0-143 by 0'008 mm.; chord 012 mm.

5. Radical anatrizne; rhabdome as in the -preceding; cladi curving backwards
and outwards from their origin, thicker, and more divergent than those of the somal
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anatrisenes ; rhabdome swollen in the angle of the cladi. Rhabdome 21°5 by 0°025 mm,;
cladi 0196 by 0025 mm.; chord 0°19 mm., length of the cladome 0°065 mm.

IL. Microscleres. 6. Ozyaster or plesiaster. The actines usually diverge from a
common centre; a single actine of a tetrad form in three different specimens of the
sponge gave the following measurements; 0175 by 0:017 mm., 0°197 by 00276 mm.,
and 0205 by 00177 mm. This spicule is very abundant.

7. Metaster; of exceedingly various forms, passing from the spiraster into the
plesiaster.

8. Spuraster; this is about 0032 mm. in total length; it presents a short spire
about 0'008 mm. long, with spirally arranged slender spines, each about 0°012 mm. long.

Colour.—Almost white ; faintly grey.

Habitat.—Station IV., west of Gibraltar, January 16, 1873 ; lat. 36° 25’ N., long.
8° 12/ 'W.; depth, 600 fathoms; bottom, blue mud.

Station 24, off Culebra Island, March 25, 1873; lat. 18° 38 30” N., long.
65° 5° 30" W.; depth, 390 fathoms; bottom, Pteropod ooze.

Station 73, near the Azores, June 30, 1873 ; lat. 38° 30’ N., long. 31° 14" W.; depth,
1000 fathoms; bottom, Pteropod ooze; bottom temperature, 39°-4.

Also, according to Schmidt, Florida, 198 fathoms,

Remarks.—Four perfect specimens and some fragments of this sponge were obtained;
the largest specimen, from Station 73, is 47 mm. high by 55 mm. broad ; another from
the same station is scarcely smaller, viz., 52 mm. high by 47 mm. broad. Kach possesses
but a single oscule, which is large, 7 mm. in diameter in the largest specimen. A smaller
specimen from Station IV. presents two oscules, or rather three, if a very small one be
taken into account. Around the margin of the oscules there is in all the agariciform
specimens a smooth annular area 2 to 83 mm. wide (in the case of the largest specimen),
white, and translucent owing to the presence of collenchyma beneath it, and furnished
with no spicules except spirasters; outside this is the fringe of hispidating spicules,
which point towards the centre of the oscule when it is situated on the summit of the
sponge ; when, on the contrary, it lies on one side, only the upper half of the fringe is
developed, and the spicules point downwards, overhanging the oscule.

The spicular fringe of the poriferous recess is chiefly developed along the tegminal
edge, and is directed downwards; when the lower margin of the recess is also provided
with fringing spicules these also point downwards. The pores of the poriferous membrane
are remarkably coarse in the specimens from Station 73, many of them measuring as
much as 1 mm. in diameter; those of the specimen from Station IV, are much smaller.

The oscule is surrounded by collenchyma containing numerous concentric muscular
fibres; it leads at once into & short widé canal which divides into several branches; these
secondary canals are wide and open, not provided with a thick collenchymatous wall, nor
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repeatedly constricted by vela. They exhibit no trace of a regular radiate arrangement ;
and can be traced continuously from the oscule to the equatorial sinus, from which they
are excluded by the thinnest of membranes, and in some cases this membrane is absent,
so that the excurrent canal Dbecomes freely continuous with the incurrent sinus. It
appears to me that this must be the result of accident.

The equatorial sinus is the bottom of the equatorial recess, covercd in by the poriferous
membrane ; the floor of the sinus presents several large, more or less circular openings;
the mouths of the chief incurrent canals, which, originating as wide open tubes, extend
into the interior of the sponge repeatedly ramifying in their course.

The flagellated chambers (Pl. VIL fig. 2) arc large; the following are measurements
—0°05 by 0°035 mm., 0067 by 0°055 mm., 0'067 by 0'063 mm., and 0°09 by 009 mm.
The apopyle is about 0°035 to 0°04 mm. in diameter.

Exzxternal gemmation (Pl VIIL fig. 21).—Several little ovate or club-shaped bodies,
about 1°25 mm. long by 0°75 mm. broad, were obscrved seated on the hispidating spicules
of specimens from Station 73. Sometimes they form a swelling at the end of a spicule,
sometimes they surround it in the middle like 2 bead on o needle. They closely resemble
structures which Carter first alluded to as adhering to Tisiphonia (Thenea) agariciformis,’
and which Vosmaer has since described in connection with Zhenea muricate from the
Axctic Seas, and which he regards as buds. Serial sections were prepared of several of
them, all of which displayed the same structure. Exzteriorly they are invested with
epithelium in continuation with that of the rest of the sponge with which they are
associated. Within this is a solid mass of collenchyma traversed by a vast number of
small granular fusiform cells, which drift chiefly in a longitudinal direction, but which
are also partly transverse, partly spiral in arrangement. Microscleres, plesiasters, and
spirasters are also present, plentifully scattered throughout the collenchyma.

The structure figured by Hansen? as a new genus and species of sponge, Clavello-
morpha minima, appears to be very similar to this, but is much larger, being as much
as 5 mm, in length and proportionately wider. I was at first disinclined to regard these
bodies as buds, but after an examination of the admitted buds of Tethya, that possess a
precisely similar structure I see no room for doubt. It follows that the canal system
with its lining of pinnacocytes and choanocytes is developed from solid collenchyma.
There is no evidence of the migration of endodermic cells into the buds, and the collen-
chyma, like the mesenchyme of so many sponge-embryos, may therefore be regarded
as a potential endoderm.

Young Sponge (PL VIII, fig. 22). Small ovate bodies oceur detached from, but
entangled amongst the anchoring spicules of the same specimens as furnished the buds
just described. One measuring 1'68 by 1°11 mm. was sliced in serial sections.

' Arin. and Mag. Nat, Hist., ger. 4, vol, xviii. p. 406, 1876.
 Norwegian North Atlantic Bxpedition, vol. xxv. p. 117, pl. v. fig, 4, 1885,
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The cctosome appears in these as a continuous outer investment, not in the least
folded, but as even in its curvature as the shell of an egg. The choanosome on the
contrary is folded within it in a complex manner, so that the excurrent and incurrent
canals, or rather cavities, are already produced in various orders of size, the smallest in
communication with the flagellated chombers. The collenchymatous mesoderm is very
poorly developed either in choanosome or ectosome ; it is thickest where the folds of the
former, bulging outwards, become continuous with the latter, producing the earliest
formed pillars of the subdermal cavities, which are represented at this stage by the
incurrent cavities or sinuses left between the ectosome and the choanosome by the folding
inwards of the latter. These cavities also represent the rudiments of the incurrent
canals, so that we ean hardly yet speak of the subdermal cavities as differentiated from
the incurrent canals. The folding of the choanosome evidently takes place in complete
independence of the ectosome, and for its accomplishment we must either suppose a
rapid ingrowth of epithelium from the pores of the latter following the retreating. folds of
the former, or we must suppose a genuine cleavage to occur between the two layers, and
at present we have no evidence to decide this point. Appearances are in favour of
cleavage, which, judging from general embryological data, we might regard as a
substitute for the invagination which we know to occur in other forms of sponges.

Spicules are already present in the young sponge, anatrizenes were not seen, but
otherwise all the spicules characteristic of the adult were observed ; of course they are
very diminutive.

The species of Thenea are so liable to variation that it is often difficult to find good
characters for them, or to feel sure in all cases whether one is dealing with a species or a
variety. I rank Thenea schmidtis as a species becanse the characters which distinguish
it are constant throughout a series of specimens, which in other respects, such as external
form, are very variable, and which were obtained from several different localities. The
same is truc of the other North Atlantic species, Thenea muricata, but it will possibly
require the examination of many more specimens than have come under my observation
hefore the distinction of Thenea schmidtic and Thenea muricate can be regarded as fully
established. :

The following is a summary of the characters in which they differ : —

1. Plesiaster.—This spicule is Iarger and much more abundant in Thenea schmidtic
than in Thenea muricata. In the latter its numbers sink into insignificance beside
those of the spirasters, in the former it is as numerous as those spicules or more so, and
plays quite as important a part in the skeleton of the sponge as the tetrad spicules do in
Dercitus and its allies. This relative aburidance characterises specimens of very different
size and external form, : -

2. Mesoderm.—This is richly developed in Thenea muricata (Pl VIL fig. 8), forming
a thick wall about all the canals, and converting them by its velar extensions into
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a serics of vesicles; no other Thenea approaches it in the abundance of this tissue,
except Thenea wyvillii. In Thenea schmidtii it is comparatively scanty, even the main
canals being but sparingly provided with it.

3. Flagellated Chambers—These are considerably larger in Thenea schmidtii, being
on the average of about twice the diameter of those of Thenea muricata.

4. Dustribution.—Thenea muricate is a northern species, found in company with
Cramiella crantum, auctt. Thenea schmidtit is a more southern form, with which
Craniella schmidti, n. sp., is associated, ‘

There may be a slight difference in colour between the two species, Thenea schmidtu
being nearly white, and Thenea muricate a very evident grey, but I lay no stress on this.

With regard to the differences which exist between different specimens of Thenea
schimadtii, they are chiefly differences of external form and size—some resembling Thenea
grayt, and others being agariciform-—and in the dimensions of the plesiaster, though not
in its relative abundance. The rays of the plesiaster in specimens from Station IV. (depth,
600 fathoms; bottom, blue mud) are almost twice the thickness of those from Station 73
(depth, 1000 fathoms; bottom, Pteropod ooze); it is to be supposed that the difference
in the size of the plesiaster, in different examples of what has every appearance of being
the same species, is due to some difference in local conditions, but from so small a basis
of observation, one cannot connect it with the difference observed to exist in the depth
and character of the sea-bottom. ,

It only remains to explain the adoption of “schmidtii” as the specific name of the
sponge. I avoided the designation “agariciformis” because Schmidt did not at first call
his Floridan specimens by this name, but simply stated that they resemble Zisiphonia
agariciformrs, Thomson, and he refrains from describing them because Thomson had
previously sent him examples and plates illustrative of this sponge. As the Florida
specimens are probably of the species just described, and Thomson’s is the northern
form Thenea muricata, it would lead to confusion to credit Schmidt with Thomson’s
name; while all uncertainty s avoided by the adoption of a new one.

Thenea fenestrata (O. Schmidt) (PL VIII, figs. 1-8).
Tissphonia fenestrata, O. Schmidt, Spong. Meerb. Mexico, p. 71, Taf. x. fig. 2.

Sponge (PL VIIL fig. 1) cushion-shaped with an oval margin; upper surface rounded,
rising in the middle into a conical eminence, truncated by the oscule at the summit.
An equatorial series of poriferous areas (six to seven in number), separated by intervals
where the upper and lower surfaces pass insensibly into each other over a rounded edge.
As a rule only one large incurrent canal originates in the cavity lying beneath each
poriferous sieve, | N

The oscule is protected by a dense conical fringe of projecting oxeas ; spicular fringes
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also defend the upper and lower margins of the poriferous areas; the upper fringe is directed
downwards over the area and over the lower fringe ; this also is dirccted downwards and
therefore away from the area. The skin of the sponge is produced about the proximal
part of the fringes, both of the oscule and poriferous areas, thus converting them into
membranous tubes,

The rootlets are small, without basal cones, for the most part torn away.

In young forms the sponge resembles Thenea grayi in form, the oscule is lateral and
a single poriferous area is situated on the opposite side; additional poriferous areas
appear to be added with growth.

Spicules.—I. Megascleres. 1. Ouxea, fusiform, 5'0 by 006, and 9°3 by 0'05 mm.

2. Protrizne of the usual form, with long conical cladi curving forwards ; rhabdome
3'9 by 0052 mm.; cladi 0°785 by 004 mm.; chord 14 mm.

3. Dichotrisne of the usual form; rhabdome 3:14 by 003 to 0:05 mm.; protocladi
0-163 by 004 to 0-045 mm.; deuterocladi 0678 by 0032 mm.

4. Somal and radical anatriznes (Pl. VIIL figs. 2, 8) of the same form. A slender
cylindrical rhabdome with slender, sharply-pointed, much recurved, cladi; in specimens
from Station 106 the rhabdome is frequently produced beyond the cladal origin for a
variable distance, so as to give rise to a mere mucrone or tubercle, or a long rod-like spine,
either rounded off or sharply pointed at the end; in other words the cladome is sub-
terminal to mesactinal in position. Rhabdome 4-641 to 5°56 (probably often longer) by
0°0125 mm.; cladi 04 by 00115 mm.; chord 0239 mm.; distal prolongation of the
rhabdome from 00 to 0°357 mm. long.

II. Microscleres. 5. Plesiaster (Pl. VIII. figs. 4-5) small, with slender actines
obviously spiral, seldom monocentral ; actines often minutely spined; a single actine
006 to 0-09 by 0:0039 mm.

6. Spiraster (Pl VIII. figs. 7, 8) large, a spire with numerous spirally arranged
spines, sometimes roughened, and sometimes slightly tylote; total length from 0'0395
to 0°0474, length of a single spine 00012 to 0°0019 mm.

Metaster ; absent.

Colour.—Yellowish-white (Station 123); greyish-white (Station 106).

Habitat.—Station 106, south-west of Sierra Leone, August 25, 1873 ; lat. 1° 47’ N,,
long. 24° 26" W.; depth, 1850 fathoms ; bottom, Globigerina ooze; bottom temperature,
36°6.

Station 123, off Macio, September 11, 1873; lat. 10° 9’ 8., long, 35° 11’ W.; depth,
1715 fathoms ; bottom, red mud ; bottom temperature, 37°.

Specimens described by Oscar Schmidt were obtained from Bequia at 1507 and
1591 fathoms ; and from lat. 24° 36’ N., long, 80° 5’ W., at 955 fathoms.

Remarks—In giving an account of Thenea muricatas, Bwk., I suggested that
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Thenea fenestrate, O. Sch., had no wmore right to specific distinetion than some of
the abnormal varietal forms of the former species;' Vosmaer, in a subsequently published
paper,® expresses very decidedly the same opinion; I had not at that time examined
specimens of Thened Jenestrata, and had, like Vosmaer, to depend solely on Schmidt’s
deseriptions, which were inadequate, the sole distinction between this and allied species
to be elicited from them being one of external form merely. The Challenger specimens
having afforded me additional information, I am now prepared to recognise the species
as valid. '

At Station 106 four or five specimens were trawled, one fairly large and full grown,
the others small and apparently young forms. The large specimen measures 44 by
35 mw. in length and breadth and 24 mm. in height. The oscule is central, concealed
by its surrounding fringe of spicules, the upper and lower surfaces arc smooth, except to
touch., The poriferous areas, seven in number, are clliptical, with their long axes dirvected
equatorially, and about 10 mm. long, they are well defended by long spicular fringes.
The upper fringe of spicules is sometimes united to the lower by a single fibrous thread,
apparently muscular, and if so serving to closé the upper fringe like a lid on the lower.

The smaller specimens all differ in form from the larger, the oscule being lateral and
not more than one or two poriferous areas being present, they occur on the margin
opposite the oscule. Schmidt describes similar forms amongst those he examined, and
appears to aftribute their divergence from the typical form to a difference in age.
In full-grown examples the poriferous areas number from five to seven, according to
Schmidt.

At Station 123 a whole specimen and a fragment were obtained ; the former is
almost perfectly symmetrical in shape; its, on the whole, elliptical margin measures
49 by 81 mm. in length and breadth, its height is 20 mm. There are six poriferous
areas, their margins are produced into membranous tubes; and they are regularly
arranged three at each end of the elliptical margin, as though at the corners of an
elongated hexagon. In the middle of the upper surface is the conical membranous cloacal
tube bearing the oscule with its long spicular fringe. So strikingly radiate is the whole
appearance of this sponge that it is fortunate, as preventing vain analogies, to find that
the number six a8 regards the poriferous areas is not rigidly adhered to in other
specimens. The specimens from the two different stations are remarkeably similar to
each other in all respects; the chief differences are to be found in the absence of the
terminal muecrone from the anatrisenes of the specimens of Station 128, and in the
greater thickness of the spicules generally in the specimens from this locality. The
plesiasters and spirasters are similar in both.

The ectosome is & well-developed layer of irregular thickness, sometimes as much as

1 Ann. and Mag. Nat. Hist., ser. 5, vol. ix, p. 436, 1882,
1 Report on the Sponges of the “ Willem Barents” Expedition, Nisd. Archiv f. Zool,, Suppl, Bd. i, 1882,
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0'25 mm. across; it undergoes a considerable thickening at the margin of the poriferous
recesses, and is continued inwards as a wall to the incurrent canals. The choanosome is
amply supplied with collenchyme, which forms a wall to the main excurrent canals and
their branches, except those into which the flagellated chambers open. The chambers
are fairly large, 0°06 by 0°04 to 0°065 by 0055 mm. The plesiasters occur chiefly in
the walls of the canals, where they are so situated that two or more of their rays extend
parallel to the surface of the canal, and one projects from it at right angles; so that the
cavity of the canal is echinated throughout.

The spiraster occurs in the choanosome as well as the ectosome; it varles in
dimensions, especially in the length of its spines.

Thenew wyvillii, Sollas (Pl V1. figs. 1-9).
Thenea wyvillis, Sollas, Prelim. Aceount, Sci. Proc. Roy. Dubl. Soe., vol. v. p. 184, 1886.

Sponge (Pl VI figs. 1, 2).—Upper surface rounded, cushion-like or flat; equatorial
margin sharp, thin, and not provided with a spicular fringe; projecting considerably
over the lower surface, which is produced into large conical processes from which several
strong roots are continued downwards as short fibres, which splay out at their lower ends
and lose themselves in a dense mass of tangled spicules forming a basal support. The
oscule in the centre of the upper surface is the open mouth of a wide, somewhat shallow
basin-like depression or cloaca, which is lined by a delicate, smooth, minutely perforate
membrane, below which the numerous excurrent canals open by small circular mouths,
arranged more or less in vertical or radial series. The minute perforations of the cloacal
membrane are sometimes replaced—either along the oscular edge or generally—by large
oval fenestrss, radially elongated and serially arranged, within which the excurrent canals
open, one or more to each fenestra, by a sphinctrate aperture. The equatorial poriferous
membrane, of which the pores are unusually small, is very finely, closely, and regularly
striated, owing to the close and regular disposition of its supporting fibrous strands.

Although the equatorial membrane is continuous round the sponge, the equatorial
sinus is broken up into a number of subsidiary cavities by the frequent attachment of the
membrane to the underlying tissue.

The incurrent and excurrent canals are lined by a thick layer of collenchyme.
Flagellated chambers eurypylous, from 0-032 to 0°04 by 0051 mm. in diameter.

Spicules.—I. Megascleres. 1. Oxea, fusiform, usually curved, sharply pointed, 7°85
by 0°07 mm. to 0084 mm.

2. Protrisne, with short conical cladi, straight or slightly undulating; sometimes
reduced to two or even one in number; rhabdome 6'783 by 0072 mm. ; cladi 0'5 mm.
long. -

8. Dichotrisne (PL VL fig. 4) of the usual form, cxcept as regards the rhabdome,
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which is always irregularly undulating or crooked. Rhabdome 4'28 by 0'0968 mm.;
protocladi 0-1785 by 0°08 mm. ; deuterocladl 0°535 by 0°064 mm.

4. Somal anatriene (Pl. VI, fig. 5), a short, slender, eylindrical rhabdome, rapidly
tapering to a sharp point proximally; cladi long, slender, springing at a wide angle
from the rhabdome, and afterwards recurving till nearly parallel with it; rhabdome
0'876 by 00079 mm.; cladi 0'95 mm, long; chord 0'1 mm.

5. Rudical anatriane (P VI. fig. 6), a very long, slender, sharply pointed rhabdome,
terminating distally in a thickened end, from which three stout conical cladi recurve
backwards and outwards ; rhabdome 182 by 0025 mm. at the level of the cladal angle,
diminishing to 0°016 mm. at the level of the ends of the cladi, and 0011 mm. for the
greater part of its length ; length of the cladal end of the rhabdome 0°04 mm. ; cladi 01
by 0014 mm.; chord 0095 mm. The rhabdome may in some cases be longer; the
above is the length of the longest complete anatricene which I have observed.

II. Microscleres. 6. Plesiaster (Pl VI, fig, 8), the multiradiate forms often closely
approach the monocentral type, but seldom quite reach it; and in most cases their spiral
character is very obvious. - There is the usual variety in the number of the actines, from
six or more down to one. One actine of a tetrad form measures from 008 to 0:09 by
00118 mm. :

7. Metaster (P1. VI fig. 7), axis very short, usually straight, sometimes slightly
curved ; spines slender, about four to ten in number, each about 002 mm. long.

8. Spiraster; a slender spire of about three to four turns, with numerous slender
spines, spirally arranged ; total length 0:02 to 0°025 mm. ; length of a single spine 0°004 mm.
The spirasters are chiefly distributed below the epithelium of the exterior of the sponge.

Colour.—White, with a yellowish-grey tinge.

Habitat.—Station 209, off Zebu, Jannary 22, 1875; lat. 10° 14’ N., long. 123° 54’ W_;
depth, 95 fathoms; bottom, blue mud ; bottom temperature, 71°

Also Zebu (Sollas on Thenea wallichiz, loc. cit., p. 451).

Remarks.—This handsome sponge forms a well-marked species, distinguished by its
general form, the characters of its oscilur and poriferous areas, and the unusually thick
and crooked shaft of its dichotrisene. The rich development of collenchyma and the
smallness of its flagellated chambers are characters which it shares with Thenea muricata
only.

Three specimens (ons uninjured and complete) and several fragments were observed.
The upper moiety (pileus) of the perfect specimen measures 50 by 47 mm. along two
diameters, its total length from bese to summit is 68 mm., the thickness of the body of
the sponge is 26 mm. The cloaca, an elongated depression, is 28 by 14 mm. in breadth
and width, the lining membrane is minutely perforated and without fenestrss. The
second almost complete specimen is more circular ix outline as seen from above, the
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cloacal depression is also somewhat circular in outline and measures 13 mm. in diameter.
The lining membrane is fenestrated by large oval openings along the edge of the oscule,
and minutely perforated over the remaining central portion. The third specimen is
rendered somewbat abnormal in form by the flatness of its upper surface, which is an
almost mathematical plane bordered by a sharp circular edge. Since the upper surface
does not as usual curve downwards over the equatorial poriferons area, the latter rises
steeply up to meet it. The diameter of the upper surface is 21 mm., of the cloaca 6 mm.
The cloacal membrane of this specimen, and of some of the remaiving fragments, is
fenestrated all over, one or more excurrent canals opening within each fenestra.

In transverse section the numerous small excurrent canals are seen terminating
beneath the cloacal membrane, with which their walls become continuous; along the line
of union the walls are somewhat thickened, so that the end of the canal is dome-shaped.
In the centre of the dome, in the fenestrated specimens, is a sphinctrate aperture. The
skeleton has a regular radiate arrangement; and, on dissecting away the equatorial
poriferous membrane, the underlying thin spicular fibres are seen crossing the underlying
zone in close regular series at right angles to the equatorial edge, which they enter, and
slightly deploying out as they reach their insertion along its margin, form a disc of
contiguous spicules, on which the support of the thin sharp equatorial edge
depends.

The membrane of the cloacal depression appears imperforate to the unaided eye. It
may be dissected and examined under the microscope, when it is found to be riddled
with small pore-like apertures varying from 0016 to 0°318 mm. in diameter. Beneath
this poriferous membrane is a second thicker layer of tissue, raised over its upper surface
into & polygonal network of low ridges, the summits of which unite with the overlying
poriferous membrane, while within the depressed areas of the meshes are the openings of
the cxcurrent canals.

Ectosome (Pl VI fig. 9),—This has the usual structure, consisting of a layer of
collenchyme containing in addition to the usual collencytes fusiform myocytes; where
it forms the poriferous roof of the incurrent canals, it has a maximum thickness of 004
mm., and consists of an upper and lower layer of epithelium, suceeeded by collenchyme
containing a single row of spirasters above and below; in the middle is a layer of
myocytes, 0°012 mm, thick. Where it forms the pillars about a subdermal cavity it may
attain a thickness of 014 to 0'2 mm.

Choanosome (Pl. VI. fig. 9).—The mesoderm is a typical collenchyme ; it forms tthlx
walls about the incurrent and excurrent canals; in one instance a canal with a lumen
0'24 mm, wide is surrounded by a wall of collenchyme 0°37 mm. thick. By transverse
extenaions of the walls, the canals are constricted at intervels so as to form a succession of
vesicles, and, as usual in such cases, the velar dinphragms are provided with concentrically
arranged myocytes and act, as sphincters.
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The abundant development of collenchyme leads to a marked decrease in the number
of flagellated chambers, and, in accordance with a very gencral rule, to a decrease in size
also. They still, however, remain eurypylous, the apopyle measuring about 0-012 mm. in
diameter. They lie in immediate contact with the walls of the smaller incurrent canals,
which, devoid of any marked collenchymatous investment, and surrounded with flagellated
chambers, can be traced into the midst of a mass of collenchyme bounded externally by
two cxcurrent canals. The smaller excurrent canals, on the other hand, excavate the
collenchyme which lies on the excurrent side of the chambers. The chambers and the
smaller canals are frequently filled with & granular material which stains with eosin and
gives a very dirty appearance to scctions; it would appear to be food in process of
digestion or egestion.

With regard to the arrangement and distribution of the microscleres, it may be noted
that the plesiaster is confined chiefly to the neighbourhood of the flagellated chambers,
seldom cxtending into the collenchymatous walls of the canals; the metasters are chiefly
scattered in a layer beneath the epithelium of the eanals, and the spirasters are chiefly
confined to the under surface of the epithelium of the surface of the subdermal
cavities.

The figure given of the metaster (Pl. VI. fig. 7) is not characteristic, and I regret
that no illustration appears of the spiraster; in its absence I would refer as an excellent
substitute to that of the spiraster of Dactylocalyxr masoni given by Bowerbank.!

Thenea sp. (P1. VIII fig. 23).

Sponge (Pl VIIL fig. 23).—Small, ovate ; surface hispid ; excurrent canals opening in
a cribriform area which occupies the summit, and which is surrounded by a marginal
fringe of long oxea; incurrent canals communicate with the exterior by pores generally
dispersed ; no specialised poriferous arca; base marginally fringed with projecting
spicules, the distal ends of which are broken off.

Spicules.—I. Megascleres. 1. Ozea, cylindrical with pointed ends; no unbroken
specimens met with ; 0°044 mm. in diameter.

2. Protrizne, a stout cylindrical rbabdome, proximal end not seen; cladi stout
and long, eurving outwards and forwards at first, then forwards only, or forwards and
slightly inwards; diameter of rhabdome 0055 mm., cladi 0°95 by 0'043 mm., chord 0'7 mm.

3. Dichotrizne, of the usual form ; protocladi 0°18 by 0°045 mm.; deuterocladi
0°93 by 0'039 mm. :

4. Anatriwne, o cylindrical rhabdome with a sharply pointed end; cladi diverging
outwards and-backwards; rhabdome 2:71 and longer by 0:013 mm.; cladi 024 mm.
long ; chord 0°24 mm, |
s Proc. Zool. Soc. Lond., pl. vi. fig. 4, 1860.
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IT. Microscleres, 5. Plesiasters of the usual form ; single actine of a tetrad form,
0079 by 0004 mm.

6. Metasters, spines about 0°019 mm, long.

" 7. Spirasters, o slender spire with comparatively few long, slender, pointed spines;

spire 0°012 mm. long, spines 0°012 mm. long, total length 0:032 mm.

Colour. —Browmsh-grey

Habitat.—Station 297, off west coast of South America, November 11, 1875 ; lat.
37° 29’ 8., long. 83° 7/ W.; depth, 1775 fathoms; bottom, Globigerina ooze; bottom
temperature, 35°*5.

Remarks.—Only a single specimen of this sponge was trawled; it is small but
perfect, 4 or 5 mm, in height, and 8 mm. in diameter, excluding the projecting spicules.
It is probably a distinet species, but as from its small size it may be supposed to be
immature, I refrain from giving it & separate name. The main excurrent canals descend
vertically from the cribriform area at the summit; they are providéd with thick collen-
chymatous walls, constricted at intervals by velar diaphragms, and riddled with lateral
openings leading into branch canals. The ectosome is about 0°02 to 0:04 mm. thick.
The greater part of the choanosome is occupied by the flagellated chambers, which in their
expanded state measure as much as 0°055 mm. when spherical, and 0:059 by 0-043 mm.
when oval in section. Many of them are contracted, and then exhibit the bLackward
extension of the body of the choanocytes into a long filament which has been deseribed
previously (vide, Thenea delicata, p. 63, PL. VL fig. 20).

The specimen differs from other species of Themea in the absence of a special
poriferous area, but this is probably & mark of immaturity ; in the presence of a basal
fringe of hispidating spicules, which appear to take the place of rootlets; and in the
presence of numerous protriznes, which are rare in other species of the genus, The
presence of an additional character (that of the basal fringe), coinciding with the absence
of a common character (that of a special poriferous area), led me to think that what I took
for the base might really be the special poriferous area, and the basal fringe the spicules
surrounding it, I therefore searched for some signs of a poriferous aren in this position in
my thin slices, but could not detect any. It seems very possible that this may be the
young form of Thenea wrightii,

Thenea sp.

A small and fragmentary sponge, evidently not adult; the spicules are similar to
those of Zhenea muricata. As it is without characteristic features, I think it sufficient
to record its occurrence. It may possibly be a young form of Thenea wywills.

Habitat.—Station 218, near the Admiralty Islands, March 1, 1875; lat. 2° 38’8,
long. 144° 4’ E. ; depth, 1070 fathoms ; bottom, blue mud ; bottom temperature, 86°4.
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Genus 2. Pecillastra, n. n.

Normania, Boworbank, Brit. Assoc. Rep., p. 328, 1868.

Theneidee not possessing specialised poriferous recesses; usnally of plate-like form,
bearing incurrent pores on one face, and small evenly dispersed oscules on the other. The
megascleres are not radiately arranged ; and, in addition to trisenes occupying the usual
position, calthrops are present within the choanosome. The microscleres are microxeas and
spirasters, the former forming a loose felt throughout the sponge.

Pacillastra schulzii, Sollas (P1, IX.).
Normania schulzii, Sollas, Prelim. Account, Sci. Proc. Roy. Dubl, Soec., vol. v. p. 185, 1886.

Sponge (Pl. IX. fig. 1).—A thick plate-like growth, with rounded margins, erect,
flabelliform or vase-shaped ; attached ; surface even; rough to touch; pores on the outer
side in generally dispersed cribriform areas; oscules small, evenly dispersed on the inner
side ; excurrent canals, small and numerous, entering the wall more or less transversely,
separated by intervals usually less than their own diameter from each other near
their oscular terminations.

Flagellated chambers various in size, the largest about 00395 mm. in diameter when
circular in section, and 0'0355 by 0°0434 mm. when oval Apopyle 0°0158 mm. in
diameter.

Spicules.—I. Megascleres. 1. Oxec (Pl IX. fig. 2), straight or slightly curved, not
very sharply pointed; 3:57 by 0:071 mm.

2. Oxzea (PL IX. fig. 8), slender, cylindrical, sharply pointed, irregularly curved;
4-28 by 0°013 mm,

3. Orthotrizne (Pl IX. fig, 4). With straight, conical, sharply pointed rhabdome
and cladi; cladi slightly projecting forwards, sometimes retrofiexed or bent laterally
(Pl IX. fig. 16) near the ends; rhabdome 0-714 by 0071 mm.; cladi 0°357 mm. long.

4. Cualthrops (Pl. IX. fig, 5), of the usual form ; actines 0'4 by 0048 mm.

II. Microscleres. 5. Microzea (Pl IX. figs. 6, 19-21), fusiform, sharply pointed,
curved or somewhat sharply bent in the middle, roughened or minutely spined or smooth ;
0°129 by 0:00395 mm,

6. Metaster (Pl IX. figs. 8-13), axis curved once, bearing spines on the convex
side and at the ends, or straight and spined at the ends only; rarely reduced to a
plesiaster with three or four spines. Total length 0'0316 mm., of a single spine
0'0138 mm.

7. Spiraster (Pl IX. figs. 14, 15), spire of about two or three revolutions, extended
on the outer side into a lamella or ala, bearing short, rod-like, abruptly truncated spines

L worxfaos, variegnted, various.
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at its edge, radiately arranged with respect to the spirc; the length of the spicule does
not exceed 002 mm., of a single spine 0:004 mm,

Colour.—White, with a faintly yellowish tint.

Habitat.—Station 150, Heard Island, February 2, 1874; lat. 52° 4° S., long.
71° 22’ E.; depth, 150 fathoms ; bottom, coarse gravel ; bottom temperature, 35°-2,

Remarks.—This species is readily distinguished from Pecillastra (Normania) crassa,
Bwk., by the dimensions of its spicules and the characters of its eanal system. The fusi-
form oxea (1) and the triene (3) have twice the length and breadth of the corresponding
spicules in Pecillastra crasse; and the oscules are swmall, numerous, evenly dispersed,
while in Peacillastra crassa there arc several somewhat large oscules congregated
together. Two complete specimens and fragments of a very large ome occur in the
collection. Of the complete specimens, the larger is represented on Pl IX. fig. 1. It
measures 100 mm, in height, 85 mm. in breadth, and is 9 mm. thick. The other and
smaller one is more irregular in form ; a somewhat fan-shaped plate, irregularly undulating,
raised in places into irregular ridges, and with sinuous margins. It measures 42 mm. in
height, 53 mm. in width, and 4 to 5 mm. in thickness. The fragments consist of several
plate-like pieces, and one in which a plate-like wall has grown from a linear attached base
into a wide tube of an oval section, 72 by 43 mm. in diameter. It appears to form the
basal purt of a cup, of which the remaining pieces helped to form the wall; part of the
sponge, however, has been lost, as I could not build the pieces together into a complete
form. From the reconstruction I effected, the whole sponge would appear to have been
a vase at least 160 mm. high, and 160 mm. broad. The wall is about 8 mm. in thickness.
The pores, 0°09 to 01 mm. wide, occur several together in oval groups, each group forming
a fenestrated membrane, which roofs over a circumseribed subdermal cavity—in other
words, the origin of an incurrent canal; this is broken up below by numerous partitions
of collenchyme, coated by epithelium, into several smaller incurrent canals. The oscules
occur as single apertures, 0°16 to 0'318 mm. in diameter, in the centre of a membrane
which roofs over the ends of cavities in the ectosome in which the excurrent canals
terminate. This and the poriferous membrane are supported by oxeate spicules lying
tangentially, and by the extended arms of the trisenes, the rhabdomes of which descend
through the ectosomal pillars, Beneath the epithelium of these membranes is a layer of
thickly evenly dispersed spirasters, which extend up to the margin of the pores and
oscules, their spines projecting beyond. Beneath these, again, microxeas occur, which
tangentially surround the margins of the oscules and the poriferous areas, but do not
extend to the extreme edge. The subdermal cavities of the ineurrent face are irregular,
winding, branching canals, from which the incurrent canals take their origin, extending
transversely through the sponge-plate in the opposite direction to that of the excurrent
canals, which extend inwards from the oscules. The course of both sets of canals, though
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on the whole transverse, is exceedingly irregular in detail, as shown by the illustration
(Pl IX. fig. 26). The ectosome is not clearly defined from the choanosome; on the
incurrent face, where it includes the subdermal cavities, it may attain & thickness of
064 mm., but this is often reduced to 0'24 mm. or less by the presence of flagellated
chambers in the pillars, which unite the '1'00f of the subdermal cavities with the floor. The
collenchyme of the ectosome is continuous with that which forms the walls of the larger
canals, and, of course, no line of demareation between the cctosomal and choanosomal
collenchyme exists.

The thick collenchymatous layer which lies beneath the epithelium of most of the
Jarge canals forms a large, perhaps the larger part, of the tissue of the sponge. Its
distribution appears to be capricious ; in the case of some of the larger canals it is almost
absent. So far as I can make out, these canals are incurrent, but it is not as a rule
absent from the ineurrent canals ; about many of them it exists as a thick wall.

The collencytes of the collenchyme arc usually so disposed that the majority of
their slender processes lie ut right angles to the nearest epithelial surface ; thus they are
radiately arranged in the walls of the canals.  Frequently one sees a more or less fusiform
collencyte running at right angles to the epithelium, in which at one end it terminates,
while the other end extends inwards and unites with a process of a stellate collencyte,
which is in continuity also with other similarly situated fusiform collencytes, and with
more deeply seated stellate or other forms. Eventually the collencytes are brought into
continuity with the choanoeytes (Pl IX. figs, 25, 27), and thus the epithelium of the
canal walls as well as of the exterior is in protoplasmic continuity with the choanocytes of
Hagellated chambers.

In addition to collencytes, the collenchyme contains two other kinds of cells; the one
(Pl IX. fig. 29) very numerous, deeply stained, more or less oval in outline, and about
0-025 mm. in diameter, consists of minute spherical bodies, about 0:004 mm. in diameter,
having in optical section the appearance of double contoured rings surrounding a clear
central space. These cells, abundantly scattered through the collenchyme, and particu-
larly abundant on the margins of the regions occupied by flagellated chambers, are
perhaps the most conspicuous elements in the sponge. They are not modified collencytes,
but may possibly be symbiotic Alge, or perhaps pigment cells.

The other kind (PL IX. fig. 25) is far from uncommon, though less abundant than
the preceding; it is chiéfly found in the neighbourhood of the flagellated chambers,
frequently occupying a distinet cavity in the collenchyme lined by epithelium ; in some
cages this cavity appears to be that of a canal. These cells are oval or irregular masses
of protoplasm, coarsely granular and darkly stained, about 0°03 mm. in diameter, produced
at the periphery into long, thick, branching, pseudopodia-like processes, which burrow
between the flagellated chambers, amidst which we lose sight of them. Within the
vell is situated a large, oval, clear vesicle or nucleus, about 0012 mm. in diameter,
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enclosing a spherical, darkly stained translucent nucleolus 0°004 mm. in diameger, which
is connected with the walls of the nucleus by radiating processes. These cells have
somewhat the appearance of the large elements of nervous ganglia, so much so that a
distinguished zoologist on secing them for the first time exclaimed, *“Cells from the
spinal cord1” It is scarcely probable, however, that they are nervous in function ; they
are ““ too good to be true,” 7.c., we should expect such large and striking cells to cxist
in evident connection or association with nervous tracts, and to occur more usually in
other and similar sponges. They appear to me to resemble the large amceboid cells
which I previously described in ZThenea wallichit (loc. eit., p. 448, pl. xvii. fig. 48),
but in a different state of extension. Of probable hypotheses as to their nature there are
three open to us: they may be parasites, or immature ova, or ameboid wandering cells.
If parasites, they can only be Protozoa, and we should expect to find other stages
of their life-history represented, but we do not; the same is true if we regard them as
ova, they are so large that we should expect to find some examples in that stage in
which ‘they present a regular oval outline, but we do not; if they are wandering cells,
they are much larger than those cells are usually; and they do not appear ‘to wander,
since they lie in distinet cavities, and their psendopodial extensions are thread-like
towards their extremities and not lobose, as is usnally the case in wandering cells. The
possibility of their being nervous elements must by no means be disvegarded.

The fiagellated chambers (Pl IX. fig. 29) are usually spherical in form, and about
0'04 mm. in diameter ; they occur in areas frequently bounded on all sides, in thin slices
of the sponge, by collenchyme, but the ultimate branches of the eanals in direct com-
munication with them are without any special collenchymatous investment, and the
chambers are truly eurypylous. |

Skeleton.—As in all species of Pacillastra, the spicules are not united together in
fibrous tracts, though they sometimes lie parallel to one another in groups. The large
oxeas tend to run more or less transversely and longitudinally thiough the sponge, the
longitudinal spicules diverging obliquely outwards as they proceed upwards. Some lie
tangentially beneath the skin, others are directed at right angles to it, their distal ends
either lying below the epithelium, which often rises tent-like over the points, as much as
0'15 to 025 mm. beyond the general surface, or they perforate it and protrude as
hispidating spicules.

The calthrops lie within the choanosome, irregularly disposed, though there is &
tendency for their actines to lie tangentially to the surface of the adjacent canals. The
orthotrimpes are disposed with their cladi tangential to the surface, the rhabdomes
radiating from it at right angles.

The spirasters are most abundant immediately beneath the external epithelium, bub
are not confined to it. The metasters are generally distributed through the sponge, but
are rare beneath the outer epithelium. -
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The microxeas are scattered in considerable numbers through the collenchyme but
are not abundant cnough to form a felt.

Spongin.—Where the large spicules touch each other they are sometimes united by a
small quantity of spongin, which is developed around the point of contact. When the
spicules are separated {rom each other the spongin remamns adherent to one of them in

the form of a little cup ; several such cups are sometinies to be met with on one and the
same spicule (Pl IX. fig. 28).

Pecillastra crassiuscula, Sollas.
Normania crassiuscula, Sollas, Prelim. Account, Sci. Proc. Roy. DubL Sac., vol. v. p. 185, 1886,

Sponge.—A thick vertical plate, outer incurrent fuce even, ending sharply above along
a well-marked linear edge ; inner excurrent face rounded oft above against the ineurrent
cdge ; raised into rounded ecminences, cach bearing a single oscule. DBoth snrfaces
sparingly hispid. Incwrrent canals running more or less vertically upwards to terminate
in the patent oscules. Pores distributed in sieve-like areas over the origin of the incurrent
canals, which eross the sponge wall more or less transversely.

The flagellated chambers measure 00355 by 0°0395 mm. in length and breadth.

Spicules.—1. Meg'lsclercs . Oxea, stout, fusiform, not sharply pointed, straight
or more usually curved, 2°856 b} 0 058 mm.

2. Orthotrizne, with conical somewhat sharply pointed rhabdome and cladi,
rhabdome not much longer than the cladi, both of about the same diameter. Rhbabdome
0'678 mm., cladi 0'607 mm. long, both 00387 mm. in diameter.

3. Calthrops, of the usual form, one actine 065 by 0°048 mm. Both this and the
orthotrieene comparatively rare.

II. Microscleres. 4. Microxea, slender, straight, or gently curved, 0°136 by 000395
mm,

5. Metaster, numerous, frequently reduced to a plesiaster with four actines. One
actine of a tetractinose plestaster measures 0°0198 by 000197 mm.

6. Spiraster, numerous, spire with several turns, spines numeronis, total length
0°0197 mm., length of a single spine 0004 mm.

Colour.—Greyish-white.

Habitat.—Porto Praya, St Iago ; depth, 100 to 128 fathoms,

Remarks—DBoth in general character and minute anatomy this sponge closely
resembles Pacillastra schulzii, the chief difference lying in the longitudinal course taken
by the excurrent canals in the present species. It is represented by a single fragmentary
gpecimen, which is perfect, however, as regards the upper margin, the basal part being
that which has dieappeared. It measures 19 mm. in height, 10 to 14 mm, in thickness,
and 30 mm. in width, but was wider when complete.
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The cctosome, including the subdermal cavities, is 0079 mm. in thickness.
The spirasters are not confined to the immediate vicinity of the outer epitheliwm,
but oceur throughout the sponge.

Pecillastre laminaris, Sollas.

' Normania laminaris, Sollas, Prelim. Account, Sei. Proc. Roy. Dubl. Soc., vol. v. p. 186, 1886.

Sponge.—A thin irregular lamellar expansion. Inner surface even, regularly pitted
by minute circular depressions, rounded off above as it approaches the outer surface
outer surface faintly striated by subdermal oxeate spicules longitudinally disposed ; raised
into irregular longitudinal ridges and rounded prominences ; terminating above where it
meets the inner face in a sharply marked margin, which is fringed with slender oxeate
spicules projecting 45 mm. beyond it. A few hispidating spicules in addition are present
here and there over the whole outer face.

Spicules—I. Megascleres. 1. Owxeq, stout, fusiform, not sharply pointed, frequently
with one or both ends rounded off ; 3'5 by 00516 mm.

. 2. Oxea, long, slender, cylindrical, projecting to form the marginal fringe; 53 by
0008 mm.

3. Orthotrizne, rhabdome straight, conical, sharply pointed ; eladi similar ; rhabdome
0°678 by 0°06 mm. ; cladi 0:357 by 0'06 mm.

4. Calthrops, similar to the trisenes, sometimes with all four actines approximately
equal, sometimes with one much clongated in the direetion of the spicular bundle in which
it lics. The ends of the actines or cladi in Dboth calthrops and trizenes frequently
rounded off, sometimes quite close to their *origin, so as to become reduced to merc
tubercles. One actine of an isoactinate calthrops measured 0636 by 0°063 mm.

II. Microscleres. 5. Microxea. Of the usual form ; 0:145 by 0004 mm.

6. Metaster. Of the usual character, frequently reduced to a plesiaster with three
or four actines; spines rough and sometimes tylote; one spine measures 0°0150 mm.;
total length 0°0197 mm.

7. Spiraster. Abundant and stout, spire with numerous short spines, blunt or
abruptly truncated at the ends, spirally arranged ; total length 0:0197 mm. ; of a single
spine 0°0039 mm.

Colour.—Greyish-white. |

Habitat.—Off Amboina, 1000 fathoms.

Remarks.—Several fragments of this sponge are in the collection; the largest
measures 103 mm. in length by 90 mm. in breadth; when placed together they form &
plate 155 mm. wide and 110 mum. high, but whether originally they all formed parts of
one individual or not I do not feel at all sure. The thickness of the plate varies from
about 4 to 5 mm. -
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The lamellze are slightly curved ; the concave may be spoken of as the inner face, the
convex as the outer. Beneath the skin of the inner face is a network of subdermal
canal-like cavities, running in a crooked course, chiefly longitudinally, ¢.e., radially from
the base, and branching and anastomosing laterally. A similar but more widely marked
nctwork of subdermal canals occurs over parts of the outer surface. The skin of the
inner surface is perforated by oval apertures from 0°08 mm. in diameter to 0°254 by
0:334 mm., onc or sometimes two lying in an arca of membrane bounded by the arms of
adjncent trizenes and tangentially disposed oxeas. The pove-bearing area is depressed
within the spicular frameworlk, and this produces the regular pitting already mentioned
as characteristic of the inner surface. That of the outer surface is perforated Ly more
numerous and smaller apertures about 0'05 by 0'08 mm, in diameter, several lying
together in the areas bounded by adjacent spicules. On removing the skin from the
inner face, the open ends of transverse canals of small but somewhat uniform diameter
are exposed; on removing the skin from the outer face, the open ends of canals are
similarly displayed, but these are of less uniform size, many being mueh larger thau
those of the inner faces.

The oxeate spicules and trismsnes are much subject to a rounding-off of the ends;
in one instance the usnally slender, sharp-pointed microxea was found to have undergone
the same modification ; the ends, which are roughened, are rounded off, at some distance
from what would have been their normal position, and in addition the spicule has become
swollen in the middle (centrotylote), so that it presents a very close resemblance to
the centrotylote oxea, which occurs as the sole microsclere of some other sponges.

The spirasters are present in a dense layer below the outer epithelium, and do not
appear to be present elsewhere, metasters replacing them in the interior. The microxeas
are far less numerous than in Pecillastra tenuilaminaris.

In minute structure and the arrangement of the spicules the sponge resembles

Pecillastra schulzii; tho flagellated chambers measure about 00276 to 0°0316 mm. in
diameter.

Pacillastra tenuilaminaris, Sollas (PL. V. figs. 17, 18).
Normania tenuilaminaris, Sollas, Prelim. Account, Sci. Proe. Roy. Dubl. Soc., vol. v. p- 186, 1886.
Sponge (P1. V. figs. 17, 18).—A very thin lamellar wall 3 to 85 mm. thick, irregu-
larly curved, with an irregularly sinuous rounded mergin ; surface generally but sparingly
hispidated by projecting oxeate spicules; no special hispidating fringe at the margin ;
oscules minute, distributed evenly over one face of the sponge ; pores similarly dispersed

over the opposite face,

Spicules.—I. Megascleres. 1. Ozea, stout, fusiform, straight or curved, not sharply

pointed, frequently rounded at one or both ends, and so reduced either to styles or a short
cylindrieal strongyle; 3'4 by 0°042 mm.,
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2. Orthotrizmne and Cualthrops of the usual characters; actines or cladi frequently
rounded off into short rods or tubercles; rhabdome of trizene 0°5 mm. long; cladi 0°464
by 0045 mm.

II. Microscleres. 3. Microzea, straight or curved, sharply pointed, surface
roughened ; 0°136 by 0'005 mm.

4. Metaster, very numerous, of every variety of form, passing into plesiasters of four
actines, in which the actines may attain a length of 0°02 mm.; those with a straight or
once-curved shaft, and more numerous spines spirally arranged, are about 0:0237 in total
length, and the spines are about 0:008 mm. long.

Colour.—Yellowish or greyish-white.

Huobitat.—Station 236, June 5, 1875; lat. 34" 58’ N., long. 139° 29’ E.; depth,
775 fathoms; bottom, green mud ; bottom temperature, 37°:6. Trawled.

Remaorks.—Three small fragments of this sponge, all from the same station, are the
only specimens obtained. The largest fragment is 20 mm. broad by 20 mm. wide. Its
distinetion from Peecillastra, laminaris rests not only on the greater thinmess of its
sponge-wall, but also on the absence both of a marginal fringe of hispid spicules and of
spirasters.

The canals cross the wall transversely, those of one side alternating with those of the
other; they are comparatively wide, but largely filled up by collenchyme, which crosses
them in irregular vela.

The flagellated chambers are about 0:0237 by 0°0316 mm. to 0:0316 by 0°0473 mm.
in diameter. |

The abnormal forms of the calthrops are very numerous ; it may be reduced to tri-, di-,
or monactinose forms, the monactine or style frequently becoming spherically enlarged
(tylostyle) at the end from which the lost actine has disappeared ; the diactinose or
thabdus form is frequently swollen in the middle about the actinal origin; on the other
hand, additional actines may be abnormally present ; there may be five—four in one plane
directed along two rectangular axes and the fifth at right angles to them,—or six, of which
five may lie in one plane. These various forms resemble those of the plesiasters in
Thenea, but while the plesiasters chiefly afford instances of reduction, the modifications
of the calthrops are produced by increase as well as decrease in the number of actines.
Given a spicule liable to vary, and under the action of the tensions existing in the sponge
actines will be suppressed or developed in accordance with the tensions, and thus sumllal‘
forms may be evolved from different starting points.

The -orthotrizenes are most abundent at the upper margin of the sponge, where
they lie close together, with the cladi tangential to the surface, and the rhabdome

descending at right angles to it into the interior, in the manner usual with trispe
spicules.
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Genus 3. Sphinctrella, O. Schmidt.

Sphinctrella, O, Schmidt, Spong. Atlant. Gebict., p. 65, 1870.
Vuleanella, Sollas, Prelim, Account, Sci. Proc, Roy. Dubl. Soc., vol. v, p. 18G, 1836.

Theneidee in which the pores are generally dispersed, but the oscules few and highly
specialised, each the large patent opening of a shallow cloaca, which is lined by a coarsely
fenestrated membrane ; spicules as in Pacillasti«,

Sphinctrella eribrifera, Sollas.  (P1. X. figs. 13-20.)
Vulcanella eribrifera, Sollas, Prelim. Account, Sei. Pros, Roy. Dubl. Soc., vol. v. p. 186, 1880.

Sponge (Pl X. fig. 13a¢) more or less ovate ; lower half (Pl. X, fig. 14a) embedded in
a specimen of Calthropelle geodiides, Carter.  Upper half bearing one or more large
round oscules (Pl X. fig. 16), each surrounded by «a marginal fringe of long oxeate
spicules, the patent opening of a wide shallow cloaca, which is lined by a somewhat
coarsely fenestrated membrane, covering the termination of the excurrent canals.  Swifaec
hispid. Canals with thick collenchymatous walls. Flagellated chambers 0'04 mm. in
average diameter.

Spicules.—1. Megascleres. 1. Owea (Pl X. fig. 17), stout, fusiform, straight or
curved, not sharply pointed ; 3:035 by 0:0671 mm.

2. Oxea, long, slender, eylindrical, sharply pointed, straight or curved; 7-5 mm. and
over, by 00316 mm.

3. Orthotrizne (Pl. X, fig. 18), rhabdome straight, sharply pointed, with the cladi
diverging chiefly outwards, scarcely at all forwards, usually bluntly peinted, or with the
ends rounded. Rhabdome 1'0 by 0-0395 mm., cladi 0°25 by 0°0316 mm.

4. Calthrops, isoactinate with conical pointed actines, each from 0286 by 00393, to
0'636 by 0-08 mm.

5. Strongyle, straight or curved, terminating abruptly in rounded ends (sausage-
shaped) ; 0-357 by 0°0276 mm. This form is confined to the margin of the cloaca.

II. Microscleres. 6. Microxea, slender, fusiform, sharply pointed, straight or curved,
of very various dimensions, from 0011 mm. and upwards in length,

7. Metaster (P, X. fig. 20, the upper one of the two figures), very various in form,
sometimes reduced to the plesiaster type; spines often 0°0118 mm. long.

8. Spiraster (Pl X. fig. 20, the lower one of the two figures), a slender spire of
several turns, with slender spirally arranged spines ; 0:016 to 0:02 mm. in total length, a
single spine from 0002 to 0°004 mm. long.

Colour.—Brown. _

Habitat.—St. lago, Porto Praya, Cape Verde Islands, August 1873 ; depth, 100 to
128 fathoms.



88 THE VOYAGE OF H.M.8 CHALLENGER.

Remarks.—Several individuals of this species occur embedded in the specimen of
Calthropella geodiides, Carter, described on page 110. The largest, which bears three
oscules, is 37 mm. long, 25 mm. broad, and 10 mm. high. The oscules, usually oval,
measure about 9 by 6 mm., the depth of the surrounding fringe of oxeate spicules is
7 mm. and over. The fringe is sometimes crect, but more often very obliquely inclined,
sloping over the oscule on one side, and away from it on the other. The margins
of the oscule are produced over its base into a short tube, an extension of the cloaca.

The eribriform membrane of the cloaca is attached below to the margins of the
terminal apertures of the excurrent canals. Along the line of attachment it is not
perforate, and this imperforate tissue forms a kind of framework enclosing oval sieve-like
areas, which cover the ends of the excurrent canals. The fenestra of the sicves vary from
0°16 to 0°024 by 0'34 mm. in diameter.

The ectosome is vaguely defined from the choanosome ; and subdermal cavities are not
present.

The mesoderm is a collenchyme of the ordinary type; it forms thick walls about the
chief canals, which are frequently constricted by vela, and so converted into a succession
of vesicles. The flagellated chambers open by wide mouths into the ultimate excurrent
canals which are not thickly lined by collenchyme ; indeed, the regions occupied by the
chambers are remarkably poor in this tissue, the chambers lying closely contiguous, so
that the cxistence of the mesoderm between them is scarcely apparent, and best indicated
by the metasters which accompany it. The chambers measure from 0:032 Ly 0:036 mm.
to 0°036 by 0051 mm.

Skeleton.—The chief constituents are microxeas, which, from dimensions no greater
than usual, inerease to such & size that it 1s difficult to delimit them from the immature
megascleral oxeas. They thus present a striking instance of the passage of a microsclere
into a megasclere. They are very irregularly distributed, forming a loose felt. On the
whole, there 15 a tendency to take up a position tangential to the walls of the canals.
The size of the spicule seems to depend to a great extent on its position ; it is checked
by meeting the opposition of a free surface—thus, when it lies parallel to the axis of 2
canal it may attain a considerable length, but when it runs transversely to two epithelial
surfaces facing each other, it will not exceed the distance between them in length.

The spirasters are most abundant in the ectosome, beneath the outer epithelium, but
they also occur beneath the epithelium of the main canals, where these are furthest
removed from the exterior. The metasters are most abundant in the choanosome, though
they arc sparingly present beneath the outer epithelium. The oxeas are distributed quite
irregularly within the sponge, only becoming radiate in direction close to the surface ; 88
already mentioned, around the oscule they project far beyond the surface. The calthrops
gre irregularly distributed also, but the orthotrimnes lie radiately, their cladomes
tangential to the surface, and the rhabdomes at right angles to it. The “ sausage -
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shaped strongyles lie transversely to the hispidating spicules, in the walls of the cloacal
tube. It does not appear quite certain that they are proper to the sponge. The
characters of the oscules clearly distinguish this sponge from Pecillastra, and, recog-
nising this, I substituted a new genus, Vulcanells, to receive it. Subsequently I came
to recognise the similarity in the characters of its oscules and those of Sphinctrella,
0. Schmidt ; and as it was upon these very characters that Schmidt seized on founding
his genus, there can be but little doubt as to the identity of Vuleanclla and Sphinctrelle ;
on the other hand, the species Sphinctrelle cribrifera and Sphinctrella horida appear
to differ considerably in form and general characters.

Sphinctrella gracilis, n. sp. (Pl XLII figs. 1, 2).

Sponge, incrusting. Oscules large, circular, surrounded by an erect fringe of long
oxeas, closed by & thin membrane resembling a velum. Pores (?).

Spicules.—1. Megascleres. 1. Oxew, stout, fusiform, straight or eurved, sometimes
irregularly bent, not sharply pointed ; 3'8 by 0'1 mm.

2. Owxea, long, slender, eylindrical, sharply pointed, straight or curved ; 56 and over
by 0°015 mm.

3. Calthrops, scldom quite isoactinate ; actines conical, pointed, 0°83 by 0064 mm.

II. Microscleres. 4. Microxee (Pl. XLIIL. fig. 1), fusiform, slightly curved, sharply
pointed, surface raised into an irregular spiral ridge or a succession of annular ridges, for
the middle one-third or two-thirds of its length ; 0°35 by 0°0115 mm.

5. Microxea, fusiform, slender, sharply pointed, smooth, curved, usually somewhat
suddenly bent in the middle, 0°'14 by 0:004 mm.

6. Sprraster (Pl XLIIL fig. 2), small, slender, spire of two complete revolutions,
spines very small and slender, total length 0'015 mm. ; of a single spine 0004 mm.

7. Metaster, small, axis short and straight, 0'004 mm. long; spines 0°012 mm. long.

Colour (?).—The sponge is overgrown by some species of Monaxonid, of a black colour,
which masks that of the Sphinctrelic.

Halbitat,—8t. Iago, Porto Praya, Cape Verde Island, August 1873 ; depth, 100 to
128 fathoms,

Remarks—This sponge occurs incrusting a specimen of Corallistes masont; it measures
about 25 by 30 mm. in length and about 4 or 5 mm. in thickness; three oscules are
present, each from two to three millimetres in diameter, they closely resemble the oscules
of the preceding species, but the membrane lining the shallow cloaca presents a com-
paratively large central aperture. Possibly the sponge is not fully grown and additional
apertures may appear with age. The annulated microxea bears a close resemblance to
that of Sphinctrella horrida, O. Schmidt (vide p. 100), with which indeed the present
species may prove identical. The presence of this spicule disfinguishes the present species
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from Sphinctrella cribrifera. A thin membrane forms the distal part of the cloacal tube,
and through this in a layer but one spicule thick the fringing oxzeas (chiefly form No. 2)
proceed to the exterior. The membrane is further supported by a thin felt of the annulated
microxeas, which are more abundant here than elsewhere. In the choanosome the smooth
microxeas chiefly contribute to the felt, though the annulated forms are far from
infrequent.

Sphinctrelle ornatus, n. sp. (Pl. XLIL figs. 3, 4).

Sponge, incrusting, oscules large, circular, surrounded with a fringe of long oxeas,
which lie prostrate over the oscule, completely concealing it; pores (?); surface covered
with long prostrate oxeas.

Spicules—I. Megascleres. 1. Ozea, stout, fusiform, usually curved, not sharply
pointed, 3'2 by 0°08 mm,

2. Ozea, long, slender, eylindrical, sharply pointed; 4'3 mm. by 0°015 mm. This
spicule is that which fringes the oscular margin.

3. Calthrops (?). Tt is doubtful whether this spicule is present ; out of seven or eight
preparations only one or two instances were met with, and these may have been accident-
ally introduced from specimens of Sphinctrella gracilis, which are preserved in the same
bottle. ‘

II. Microscleres, 4. Microtriod (Pl. XLIIL fig. 3), the three actines usually make
an angle of 120° with each other, but occasionally two of them are paired, as in the
sagittal triradiate of the Calcispongiee. Sometimes an additional actine is present, and
the spicule becomes a microcalthrops ; more rarely an actine is suppressed and a diactinate
form results, which may be a microzea or not. The most remarkable featurc of this
spicule is the presence of a ridge-like thickening of the actines, giving to their marginal
outline a spined appearance, The ridge winds round the actine spirally or forms a series
of transverse rings. It is minutely spined on the summit. In an average example the
spire made one complete revolution in a distance of 0°01 mm. measured along the length
of the actine, the diameter of the actine being 0014 mm., and its total length 016 mm.
In the smallest annulated triod the actines measured 0°06 mm., in the largest 0'2 mm.
in length. _

5. Microcalthrops, the actines are slender, roughened by minute granules and sharply
pointed ; occasionally a fifth actine is present; the actines measure 0°06 mm. in length.

6. Spiraster (PL. XLIL fig. 4), the spire is concealed by the spines, which .are
long and numerous, total length 0°0276 m., of a single spine 0:0118 mm.

7. Metaster; this is a very variable spicule, usually of comparatively large size ; an
amphiastral variety with only four spines at each end measured altogether 0:035 mm:-
in length ; the spines 0016 mm.; in a genuine metastral form with long slender spines,
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pointed or slightly tylote at the extremities, the axis measured only 0°004 mm. in length,
the spines 002 mm.

Colowr.—Greyish-white.

Habitat.—St. Ingo, Porto Prays, Cape Verde Islands, August 1873 ; depth 100 to

128 fathoms.

Remarks.—This sponge occurs incrusting another fragment of the same species of
Lithistid (Corallistes masonr) as that which furnished the preceding species of Sphinc-
trella. That three different species of the same genus should have been obtained -at one
time from the same locality may appear somewhat remarkable. There can, however, be
little doubt about the fact. The last two species aro widely different from each other, not-
withstanding the occurrence of an unusual feature in the spicules of both, t.e., the annulation
which occurs in the case of the oxea of Sphinctrella gracilis and of the triod in Sphinctrella
ornatus. In the latter species microxeas are absent or only rarely present as modifications
of the triods, which with the microcalthrops form the felted skeleton of the sponge; in
Sphincirella. gracilis, on the contrary, microcalthrops and microtriods do not oceur,
but are replaced by microzeas, which form the felted skeleton. The annulated
microtriods and microcalthrops of the species under description recall the annulate
microcalthrops figured by Carter as characteristic of the species Tisiphonia annulata,
Carter.! They are very similar both in size and general appearance,-and it would seem
probable that Carter’s species, which is from the Gulf of Manaar, may be assigned to the
genus Sphinctrella. Carter also calls attention to the resemblance of the annulated
microcalthrops to certain fossil spicules from the Haldon greensand, described by him
under the name of Monilites haldonensis.® There exists no doubt a striking similarity
both in size and form between the fossil and the recent spicules, but in the absence of
associated spirasters it would be hazardous to do more than point this out.

The cloaca does not appear in Sphinctrelle ornatus to be separated from the
excurrent canals by a special membrane, or if so, the apertures in it are of so large a
diameter as to render it inconspicuous,

Genus 4. Characella,® Sollas.

Theneidee with spicules like those of Pecillastra, hut distinguished by the absence of
calthrops from the choanosome.

t Ann, and Mag. Nat, Hisl, ser. b, vol. vi. p. 404, pl. v. fig. 28, 1880,
* Ana, and Mag, Nat. Hist., ser. 4, vol. vii. p. 132, pl. ix. figa. 44, 46, 1871,
) gepad, dxog 6, n pointed stake.
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Characelle aspera, Sollas (Pl. XL. fig. 6).

Characella aspera and Normania golieth, Sollas, Prelim. Account, Sei. Proc. Roy. Dubl. Soe.,
vol. v. pp. 186, 187, 1886.

Sponge (PL. XL. fig. 6), irregular in form, growing into irregular ridges, lobes, and
folds ; the furrows between the ridges sometimes prolonged as tubes into the interior.
Oscules numerous, the freely open ends of large excurrent canals, situated on the sides
and summits of the ridges. Pores numerous, dispersed generally, or collected into circular
depressed areas. Surface rough, hispid with projecting oxeas and orthotriznes.

Spicules.—I. Megascleres. 1. Oxew, massive, fusiform, usually slightly curved, not
sharply pointed ; 2476 by 0-073 mm.

2. Orthotrizne {and dichotrimne), a conical not sharply pointed rhabdome; cladi
simple or bifurcate, projecting outwards and more or less forwards ; rhabdome 0-2 to 04
by 0024 to 0047 mm.; cladi, when simple, 0'2 to 0'63 mm. long; when bifurcate,
protocladi 0°143, deuterocladi 027 mm. long.

IT. Microscleres, 3. Microwxe, fusiform, straight or curved, sharply pointed, smooth ;
0°32 by 0:008 mm.

4. Admphiaster, a short fusiform axis, with a whorl of four to six conical sharply
pointed spines, and a single spine continuing the direction of the axis at cach end;
00276 to 0'0434 mm. long ; axis about 0°008 mm. long, spines from 00118 to 0:0237
mm. long.

5. Globules, about 0°048 to 0°'16 mm. in diameter, occasionally present.

Colour.—Greyish or yellowish-white.

Habitat.—Station 122, September 10, 1873 ; lat. 9° 5’ 8., long. 34° 50’ W.; depth,
350 fathoms ; bottom, red mud. Trawled.

Remarks.—Two fragments of this sponge were obtained, the larger about 60 by 80
mm. in breadth and width, and about 25 mm. thick ; when complete it must have been
thicker as the under surface is broken.

The large oxeas lie irregularly scattered through the sponge; but near the surface
many of them are disposed perpendicularly and project beyond it. Horny matter is
sometimes found associated with them, as in Pacillastra. The trizenes are confined to
the exterior and are not numerous there, they lie with the rhabdomes at right angles to
the surface, the cladi directed towards it, and either extended beneath or outside it.

The microxeas are thickly dispersed in all directions through the tissues of the sponge,
forming a kind of felt ; they exhibit a general tendency to lie tangentially to the walls of
the canals, They are evidently the homologues of the microxeas of Pecillastra.

The amphiasters are not numerous, they occur beneath the epithelium of the canals,

and especially around the margins of the pores. They evidently represent the spirasters
of Pecillastra.
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The cctosome is only distinguished from the choanosome by the absence of flagellated
chambers.

The mesoderm is a finely granular collenchyme, which in the immediate neighbour-
hood of some of the larger canals becomes clear of granules, cavernous, and traversed
by o few fusiform cells. The flagellated chambers are eurypylous, from 0°0276 to
0'031 by 0°039 mm, in diameter. The choanocytes are about 0'004 mm. broad at the
base, and 0-006 mm. high, the fenestrated membrane in which their distal ends terminate
is more clearly marked than the outer wall of the chamber.

The pores vary from about 006 to 0°16 mm. in diameter ; the oscules are about 2 to
3 mm. in diameter.

The chief interest in this sponge lies in the rarity of its tetractinellid or trisene
spicules, the trisnes of the surface are few and easily overlooked ; so difficult, indeed, are
they to find that at first I was in some doubt as to whether the sponge really possessed
them, or belonged to the Tetractinellida at all ; some fragments 8 mm. square and 4 mm.
thick yielded no trizenes when boiled with nitric acid ; and it was only by finding them
in position in the sponge that I arrived at certain conclusions. They are best found
by examining the hispid surface with a powerful simple lens, or by slicing off a part
of the superficial layer of the sponge with a razor and examining it en face.

The sponge is evidently very nearly allied to Pecillastra; indeed, I feel by no means
sure that it differs sufficiently for generic distinction ; further discoveries will determine
this. By the disappearance of trienes or calthrops from the interior, a certain resemblance
to Stryphnus is produced, which differs, however, by the presence of true asters, in
possessing a cortex, and in the substitution of a sarcenchymatous for a collenchymatous
mesoderm.,

Genus 5. Triptolemus,! n. gen.

Theneidse in which the characteristic megasclere is a mesotrieene. The microscleres
are similar to those of Normania, but the microxeas are of hair-like thinness and entirely
spined.

Triptolemus cladosus, n. sp. (Pl. XXXV. fig. 23).
Samus quadripartita, M8S., Carter.
Sponge.—Small, incrusting,
Spicules—I. Megascleres. 1. Ouxea (?).
2. Mesotrimne (Pl. XXXV, fig. 23) tetracacladose. Rhabdome with conical similar
actines, not sharply pointed ;- the length of the actines could not be exactly ascertained,

! By a singular omission, which I hasten to supply, no one eo far as I can ascertain has yet honoured Triptolemus
with o genns.
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it is probably not much over 0°06 mm. Protocladus 0052 by 0021 mm.; deutero-
cladus 0036 mm. long; tritocladus 0°0276 mm. long; tetracladus 0°0276 mm. long.
The dichotomy of the cladus is not confined to a single plane.
II. Microscleres. 8. Microxea, smooth, more or less fusiform ; 0°118 by 0°004 mm.
4. Microxea, trichose, covered with minute, erect spines; 0°0276 mm. long.
5. Spiraster, minute ; spines of hair-like fineness; 0:0118 mm. long.
Habitat.—Station 192, September 26, 1874 ; lat. 5° 49’ 15”7 8, long. 132° 14" 15" E.;
depth, 140 fathoms; bottom, blue mud.

Remarks.—The mesotrisnes of this sponge oceur isolated in the insoluble residue left
after treating with hydrochloric acid a fragment of limestone on which a species of
Lithistid is seated. For further information regarding this sponge I am indebted to the
kindness of Mr. Carter, who presented me with two slides, labelled Samus quadripartita,
and bearing mounted fragments of sponge tissue containing the characteristic mesotrienes
of Triptolemus and the associated microscleres. The spined microxeas form a loose felt
similar to that of Pecillastra, the mesotrisenes lie with the cladi on the whole parallel to
the surface of the sponge, and the actines directed at right angles to it. Other spicules
occur with those of Triptolemus, notably a curious rhabdus or style, bent at the blunt
end at right angles like a trenail ; this belongs to a sponge named by Carter Microciona
wntexta, var. This is interesting, because o precisely similar spicule oceurs along with
the mesotrisenes of my slides, and it would hence appear probable that Carter’s specimens,
the habitat of which is unknown, were obtained from near the same locality as those
brought home by the Challenger. The dimensions given for the mesotriene are taken
from the largest spicule I could find; in other instances different measurements were
obtained, the deuterocladus being sometimes longer than the protocladus—in one instance it
measured 0'055 mm., and the latter only 0'085 mm. The dichotomy is not always repeated
four times ; in many instances the spicule is only tricladose, and it frequently happens
that two cladi may be tricladose and the third tetracacladose only on one side, .e.,
tetracladi only appear at the ends of two of the tritocladi arising from the same deutero-
cladus, the tritocladi of the other deuterocladus not branching further.
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SUPPLEMENT CONTAINING AN AcOOUNT OF THENEIDE NoT IN THE CHALLENGER COLLECTION,

Thenea muricate, Bwk. (Pl VII. fig. 3).

i. Telhea mwricata, Bwlk,, MS.; Phil. Trans., p. 308, pl. xxv. fig. 18, 1858.
i, ” Bwk., MS.; Phil. Trans., pp. 782, 793, 836, pl. xxxi. figa. 14, 15, 1862.
ii. " Bwk., MS.; Brit. Sponges, vol. i. pp. 25, 108, figs. 35, 304, 305, 1864.
iv. Thenea muricata, Gray, Proc. Zool. Soc, Lond., p. 541, 1867.
v. Teothea muricata, Bowerbank, Proe. Zool. Soe. Lond,, p. 131, 1868,
vi. Tisiphonia, n. gen., W. Thomson, MS.; Phil. Trans,, p. 712, 1869,
vii. Wyville-Thomsonia Wallichii, E. P. Wright, Quart. Journ. Mier. Sei,, vol. x. p. 7, pl. ii,
January 1870,
vili, Non Stelletta agariciformis (W. Th.), O. Schmidt, Spong. Atlant. Gebiet., p. 68, May 1870.
ix. Dorvillia agariciformés, Kent, Monthly Micr. Journ., p. 293, pl. Ixvi,, December 1870

X, ” ” Kent, Ann. and Mag. Nat. Hist., ser. 4, vol. vil, p. 37, 1871.
xi. Thenea Wallichii, Traquair, Monthly Micr. Journ., vol. iv. p. 293, 1871.
xil. " . E. P. Wright, Zool. Rec., 1870 (1872),

xiil. Tethea muricata, Bwk., Proc. Zool. Soc. Lond., p. 115, pl. v. figs. 1-6, 1872,
xiv. Tethya agariciformis, Kent, Ann, ond Mag. Nat. Hist., ser. 4, vol. x. p. 209, 1872,
xv. Tisiphonia agariciformis, W, Thomson, The Depths of the Ses, pp. 74, 167, fig. 7, 1873.
xvi 7 Stelletia echinoides, O. Schmidt, Archiv f. mikrosk, Anat., vol. xiv., 1877.
xvii. Non Halyphysema echinoides, Haeckel, Jeonaische Zeitschr., vol. xi. p. 16, pl. ii., 1877.
xviii. Tethea muricata, Carter, Ann. and Mag. Nat. Hist., ser. 5, vol. ii. p. 174, 1878.
xix. Whyville-Thomsonia agariciformis, Norman, Journ. Conch., vol. ii. p. 13, 1879.
xx. Tisiphonia, Carter, Ann. and Mag. Nat. Hist., ser. 5, vol. vi. p. 140, 1880.
xxi. Tisiphonia agariciformis, O. Schmidt, Spong. des Meeresbusens v. Mexico, p. 71, 1880.
xxii, Thenen Wallichii and Thenea mauricata, Sollas, Ann, and Mag. Nat. Hist,, sor. 5, vol, ix.
pp. 427-452, pl. xvii., 1882,
xxiil, Thenea muricata, Vosmaer, Niederland. Archiv f. Zool,, Suppl. Bd i p. 5, pl i figa 1-21,
pl. iv. figs. 114, 115, 1882.

xxiv, " " ond Thenea Wallichii, Carter, Ann. and Mag. Nat. Hist., ser. 5, vol. xi.
p- 354362, 1883,

XXV. o, " and Clavellomorpha minima, n. gen. et sp.; Hansen, Norwegian North
Atlant. Exped., p. 18, pl. v. figs. 2 and 6, and pl. vii. fig. 19, 1885.

Xxvi. o, Voamaer, Sponges of the * Willem Barents” Exped., p. 4, 1885.

xxvii. Thenea Waltchm, Marenzeller, Porifera, &c., from Jan Mayen, p. 6, 1886.

Characters.—-These are fully given in my report on Norwegian sponges (xxii.);
additional details will be found in Vosmaer’s memoirs (xxiii. and xxvi.). The following
may be added :—Plesiasters not numerous ; collenchyme, excessively developed, granular
in the immediate neighbourhood of the flagellated chambers ; flagellated chambers small,
about 0°035 mm, in diameter.

- Distribution—Vigten Island, Norway (Bwk.). North Atlantic Ocean; lat. 58° 23
N., long. 48° 50' W.; depth, 1918 fathoms (E. P. Wright). Kors Fjord,  Norway,
depth, 200 to 300 fathoms (Norman). Between Anticosti and Gaspé (Whiteaves). Arctic
Ocean, from lat. 71° 52 N. , long. 19° 47’ K., to lat. 72° 36’ N., long, 25° 58’ E., depth,
87 to 185 fathoms (Vosm&er). North Ses and Arctic Ocean; lat. 61° 15 N., long,
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6° 36’ E., depth, 650 fathoms, 6°°6 C., clay bottom; lat. 70° 36" N., long. 32° 35’ E.,
127 fathoms, 1°°9 C., clay bottom ; lat. 72° 57’ N., long. 14° 82’ E., depth, 447 fathoms,
0°8 C., clay bottom; lat. 75° 12’ N, long. 3° 2’ E,, depth, 1200 fathoms, —1°6 C,,
biloculina clay; lat. 72° 53" N., long. 21° 51" E,, depth, 223 fathoms, 1°-5 C., clay
bottom (Hansen). Jan Mayen, 191 to 216 fathoms (Marenzeller). The species, so far
as known at present, ranges through the Arctic and North Atlantic Oceans, from about
lat. 75° to 50° N.,, and from long. 32° E. to 60° W., and from 78 to 1913 fathoms in
depth.

Remarks.—The history of this sponge, which is a veritable ““ Comedy of Errors,” will
be found in the report (xxii) cited above. The claims of ZThenea as the rightful
generic decsignation, therein advocated, are now generally recognised. Soon after the
appearance of that report,—this is doubtless what is meant by Vosmacr’s expression
“about the same time,”—Vosmaer independently adopted the genus Thenee ; but while
I had consented to recognise two species, Thenew wallichi, Wright, and Thenea muricata,
Bwk., Vosmaer could only accept one, and that the latter. Later writers (Carter, xxiv.;
Marenzeller, xxvii.) recognise two species; Carter after an examination of a large number
of specimens. The study of the material brought home by the Challenger, and a rencwed
examination of Dr. Norman's specimens, which include several obtained by Sir Wyville
Thomson in the * Porcupine " expedition, lead me to doubt the correctness of my earlier
views; and I am now inclined to admit the identity of Thenea muricate, Bwk., and
Thenea wallichay, Wright.  But which of these two specific names should be retained ?
Bowerbank admits in the fullest manner the insufficiency of his MS. descriptions, for
he states that Gray, in suggesting the genus Thenea, knew nothing of the sponge on
which it was founded beyond illustrations of a * single connective spicule ” (Bowerbank, v.).
As to this I have reason to believe that Bowerbank was in ervor. Wright's (vii.) was
certainly the first clear and complete description of the sponge; and the identification
of Thenew muricate with Thenea wallichis would not have been possible but for
Bowerbanl’s subsequent publication in full of the characters of the former (Bower-
bank, xiii.). This was in my mind when I wrote my paper on Thenea wallichii, Wright,
and had to choose a name for the sponge of which I was then describing the anatomy.

It will be seen that material still remains for a very pretty controversy on this
important question,

The reference to Stellette echinoides, O. Sch. (xvi.), as given by Vosmaer (xxiii.), must
I think be erroneous ; at all events I am unable to verify it.

Vosmaer definitely assigns Halyphysema echinoides, Haeckel (zvii), to Thenee
muricate, Bwk. That there is a general resemblance between the former and young
examples of the latter cannot be doubted, it has been noticed and commented on by
Haeckel himself ; but the similarity extends no further, for the asters of Halyphysema
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echinoides are those of a Geodinid ; and if proper to the organism, they prove that it is a
young Geodine sponge. I have seen many young Geodias, but never one quite like this;
there is, however, just so much resemblance as would lead me to conjecture that Hacckel’s
figure (pl. il fig. 128, loc. cit.) is a bold but unsuccessful attempt to restore a badly
prepared section, were it not that with the figure before my cyes I can scarcely conceive
this possible.

In my paper on Thenea wallichi, 1 was not able to say precisely whether the flagel-
lated chambers of that sponge are eurypylous or aphodal. This is remarked upon by
Vosmaer (loc. cit., xxvi. p. 5, sep. copy). Considering that Vosmaer, writing subsequently,
contributes nothing further to our knowledge of the canal system, beyond the suggestion
—which I need not characterise—that the sponge appears to be too full of holes to afford
room for flagellated chambers (1), his comments on the intelligibility of my descriptions
and the finish of my drawings seem somewhat uncalled for. The illustrations represent
in faithful outline—they are camera lucida tracings—just what I could see in the
sponge and no morc; my sections were not perfect enough to enable me to state
positively whether the chambers were cach provided with an aphodus, or whether
they opened several together into & common canal; but I observed the wide mouths
by which the communieation is effected, and with my present knowledge should have
inferred their eurypylous character. At that time I was less familiar with flagellated
chambers, but even now, with vastly better prepared slices, I cannot state as a
matter of positive observation the exact manner of their communication with the
excurrent canals ; I infer that they are eurypylous from analogy with Thenea wyville,
but taking into account the excessive development of collenchyme, I should not be
greatly surprised to learn that I am mistaken. A section through the ectosome and part
of the choanosome of Thenea muricate is shown in P1. VII, fig. 3.

Thenea intermedia, n. sp. (P1. VIL fig. 4).
Thenea muricata, Bwk. (pars), Voemasr, Spong, “ Willem Barents ” Exped., p. 5, 1885.

Sponge.—Similar in general characters and composition of the skeleton to Thenea
muricate ; distinguished by larger flagellated chambers, obviously eurypylous, and by
comparative deficiency of collenchyme.

Habitat.—Mediterranean,

Remarks.—As the distinction of Thenea schmidty depends on our knowledge of
the specific characters of Thenea muricata, I prepared fresh slices of Norwegian examples
of this sponge, and of specimens from the Mediterranean, which Vosmaer has identified
with it. If the characters of the soft parts have that value in classification which I have
assigned to them—and this can only be determined after an examination of a large
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number of specimens—then the Mediterranean and Axctic species of Thenea are distinet.
In the latter the canals are reduced to vesicles by very thick walls of collenchyme
(PL. VIL fig. 3), in the former only some of the canals are provided with collenchy-
matous walls, and the chambers open into wide spaces, the sinuses of folds which in some
cases have scarcely yet been converted into tubular canals. The part of the section
chosen for illustration (Pl VII fig. 4) shows more abundant collenchyme than occurs
elsewhere in the same slice. The flagellated chambers vary from about 0:036 by 0-044
.mm. to 0'04 by 006 mm. in diameter. In the slices of the Mediterranean specimens
a thick layer of spirasters, three or four deep, characterises the outer layer of the ectosome ;
in Thenea muricate this is not present.

Pecillastra compressa (Bowerbank).

Ecionema compressa, Bowerbank, Mon. Brit. Spong., vol. ii. p. 55, 1866 ; vol. iii. p. 19, pl. ix.
fige. 1-12, 1874,
Normanta crassa, Bowerbank, Brit. Assoc. Rep., p. 328, 1868 ; Mon. Brit. Spong., vol. iii.
p. 268, pl. lxxxi. figs. 1-12, 1874 ; vol. iv. p. 29, 1882,
Hymeniacidon placentula, Bowerbank, Mon. Brit. Spony,, vol. ili. pp. 189, 353, pl. Ixxii., 1874

Sponge.—Irregularly plate-shaped or cup-like; oscules conspicuous, the patent ends
of excwrent canals, irregularly distributed over one face of the sponge, pores evenly
dispersed over the other.

Skeleton as in Pecillastra schulzi.

Spicules.—I. Megascleres. 1. Owea, fusiform, 1'6 to 1'9 by 003 to 0°045 mm.
2. Orthotrimne, cladi varying from about 0°17 to 0°32 mm. by 0'25 mm.; one or two
cladi frequently suppressed. This spicule passes into a calthrops in the interior of the
sponge.

I1. Microscleres. 3. Microxea, 014 to 0'2 mm. long. 4. Plesiaster, a single actine
0'028 mm. long. 5. Spiraster, 0°02 mm. long.

Colour.—Light grey.

Habitat.—Shetland, 110 fathoms; west of Scotland and Hebrides; Queen Charlotte
Islands, North America.

Remarks.—Type specimens of Bowerbank’s three species were kindly lent me by Dr.
Norman, and, after a careful comparison, I can find no difference between them. Mr.
Carter's assertion of their identity must therefore be accepted. At first I thought I had
discovered a difference in the oscules, but closer examination shows that they have the
same characters in all—those, namely, so well portrayed in Bowerbank’s figure of Nor-
mania crassa. Since the specific name ¢ compressa ” has priority, we have no choice but
to adopt it, though it is not very applicable as a descriptive term to all the individuals.
of the species. The additional locality (Queen Charlotte Islands) rests-upon my deter-



REPORT ON THE TETRACTINELLIDA. 99

mination of a specimen sent me by Mr. Whiteaves, along with other sponges which he
obtained there. After a critical comparison of this with Bowerbank’s types, I can dis-
tinguish no difference of specific value. The spicules agree remarkably well in dimen-
sions, the only difference in this respect being the presence in the American specimen of
some very slender forms of oxea, 25 by 0°016 mm. in length and breadth, which are
absent in the British forms. The occurrence of the same species in such widely separated
localities is explicable on the supposition that its distribution is Arctic—an idea which is
supported by the fact that it has not been dredged south of lutitude 57° N., other species
replacing it as we proceed southwards. It probably belongs to the northern group in
which Thenea muricata and Cranielle cranium are included.

Pecillastra scabra (O. Schmidt).
Stelletta scabra, O. Sch., Spong. Adriat. Meeres, Suppl,, iii. p. 19, pl. iv. fig. 3, 1868.

Sponge.—A flat cake-like mass, about 20 mm. thick, and as large as a band ; ecto-
some but slightly developed ; canals large and open.

Spicules.—1. Megascleres. 1. Oxea, fusiform, 0'887 mm. long. 2. Orthotriane,
rhabdome 0°1775 mm., cladi 005 mm. long.

II. Microscleres. 3. Microxzea, with an irregular nodose or roughened surface, 0°127
mm. long. 4. Spwraster, 0°0316 mm. long.

Habitat.—Coast of Algiers.

Remarks—The dimensions of the spicules were obtained by measurements made
from a type-slide in the British Museum collection. I did not succeed in finding any
true asters, and as the general facies of the spicules is more that of Pacillastra than
Stelletta, I with some hesitation refer the sponge to the former genus; it may possibly
be more nearly allied to Characella. The megascleral oxea is remarkably small, and if
the spicules on Schmidt’s slide fairly represent those of the sponge, it may be considered
as affording a good specific character.

Pecillastra amygdaloides (Carter).

Pachastrella amygdaloides, Carter, Ann. and Mag. Nat. Hist., ser. 4, vol. xviii, p. 406, pl xiv.
fig. 22, 1876.

Sponge.—A rounded mass, sessile ; surface even, rough ; oscule, the patent opening
of a shallow cloaca ; pores in the interstices among the microxeas. Size, 25 mm. long
by 15 mm. broad and 10'5 mm. high. ‘

Spicules.—I. Megascleres. 1. Ouwea, fusiform, sharply pointed, 1'62 by 0'014 mm.
2. Triod, actines 0°7 by 006 mm, The rudiment of a fourth actine is represented by
a short axial fibre, and s sometimes developed into a short strongylate cylindrical
process.
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IL Microscleres. 8. Microzea, 0°115 mm. long; a smaller, centrally-thickened variety
of this is also present. 4. Spiraster, passing into a metaster, 0°0316 mm. long.

Colour.—Yellowish-white.

Habitat.—Atlantic Ocean, near Cape St. Vincent ; depth, 292 fathoms.

Remarks,—Carter calls attention to the resemblance of the spicules of this sponge
to those of Sphinctrelle horrida, O. Schmidt ; this suggested to me its relationship to
Pecillastra, and, after carefully considering Carter's description, I think it highly pro-
bable that it belongs to this genus. The triod appears to represent the cladome of an
orthotrisne, the rhabdome of which has been suppressed.

Sphinctrella horrida, 0. Schmidt.
Sphinctrella horrida, O. Schmidt, Spong. Atlant. Gebiet., p. 65, pl. vi. figs, 6-7, 1870.

Sponge.—A vertical plate, 2 to 3 cm. thick, with rounded edges; surface rough ;
oscules, the patent openings of oval elongated cloacas, fringed by a palisade of long
spicules ; cloacas lined by a fenestrated membrane.

Spicules.—I. Megascleres, 1. Owxea, 50 by 0142 mm. 2. Trimne, triradiate and
quadriradiate ; a single actine 1'06 by 0°106 mm.

II. Microscleres. 3. Microxea, with an irregularly swollen surface, 0°5 mm, long,
and with a smooth surface, 0°18 mm. long. 4. Spiraster, 0022 mm. long.

Colour.—Ectosome blackish, choanosome colourless.

Habitat.—Florida ; depth, 111 to 228 fathoms,

Sphinctrella annulata (Carter).
Tisiphonia annulala, Carter, Ann. and Mag. Nat. Hist.,, ser, 5, vol. vi. p. 140, pL v. fig. 28, 1880.

Sponge.—Massive, 2°12 mm, in diameter, attached.

Spicules.—I. Megascleres. 1. Ozea, fusiform, 0'885 by 002 mm. 2. Calthrops,
actines annulated by transverse, minutely spined, rounded ridges, each actine 024 by
002 mm.

II. Microsclere. 3. Spiraster, 0°0127 mm. long.

Colour.—White.

Habitat,—Gulf of Manaar.

Remarks.—Carter, in recognising the position of this species as one of the Theneids,
compares the calthrops (2) with the calthrops-like trisene of Normania crassa (Pacillastra
compressa). But since, 28 he states, the microxea characteristic of Pecillastra is absent,
it cannot be assigned to this genus. Still less can it be assigned to Thenea (Tisiphonia).
The calthrops from its close resemblance to that which occurs in Sphinctrella ornata
suggests the reference to Sphinctrella, to which genus I provisionally assign it.
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Characella stellettodes (Carter).

Pachastrella stellettodes, Carter, Ann. and Mag. Net. Hist., ser. 5, vol. xv. p. 403, pl. xiv. {ig.
14, 1885.

Sponge.~—Form (%).

Sprcules.—I. Megascleres. 1. Oxea, 4'2 mm. long. 2. Calthrops, actines 115 mm.
long.

II. Microscleres. 3. Microwen, minutely spined, 0°127 mm. long. 4. Spiraster or
Amphiaster. The oxeas radiate in bundles from a common centre outwards, the calthrops
lies in the ectosome, with three actines facial, and the fourth, which is shorter than the
others, directed inwards.

Habitat.—Japan, off Misalsi, at the entrance to the Bay of Tokio.

Remarks.—The arrangement of the calthrops of this sponge appears to ally it with
Characella ; the radial distribution of the oxeas is not met with in Characelle aspera;
whether it oceurs in Characelle agassizi or not I am uncertain.

Characella agassizt, n. sp.
Pachastrella connectens, var., O. Schmidt, Spong. Meerb, Mexico, p. 68, 1880.

Sponge.—“ A large plate-like fragment” (0. Sch.).

Spicules.—1L. Megascleres. 1. Ozea, stout, fusiform, slightly curved, somewhat
anisoactinate, 32 by 0°11 mm. 2. Orthotrizne, rhabdome and cladi of about the same
size, conical, oxeate, from 0°5 to 0-725 mm. in length.

IL. Microscleres. 8. Microxea, slender, smooth, curved, rarely centrotylote, from
0°225 to 0'55 by 0005 mm. 4. Amphiaster, axis fusiform, produced into a slender
spine beyond each terminal whorl of spines, more or fewer of the spines frequently
reduced to mere tubercles, but usually long and slender; axis 0004 mm. long, spines
0'018 mm.; total length of the spicule 0-035 mm.

Habitat.—Grenada, 164 fathoms.

Remarks.—Schmidt gives no information by which this sponge can be identified,
and at first I placed it by itself as of unknown genus and species ; subsequently, owing
to the kindness of Professor Perrier, I had an opportunity of examining a fragment of
the original specimen ; it has the same general appearance as the sponge which Carter
described as Pachastrelle amygdaloides (vide Pecillastra amygdaloides, p. 99), but
since trizenes are entirely absent from the choanosome it must be referred to Characelln;
in the general character of its spicules it approaches Characella aspera, Sollas.
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Triptolemus intextus (Carter).

Pachastrella intexta, Carter, Ann. end Mag. Nat. Hist., ser. &, vol. xviii. p. 409, pl. xv. fig. 41,
1876.
Samus (?) intextus, Carter, Ann, and Mag. Nat. Hist., ser. 5, vol. vi. p. 60, 1880.

Sponge.—Incrusting on a fragment of Corallistes bowerbank:i, Johnst.

Spicules.—I. Megascleres. 1. Oxea comparatively long (dimensions not ascer-
tained). 2. Mesotrizne, actines conical, pointed; cladi dichocladose or trichocladose ;
0186 mm. “in total diameter” (Carter).

II. Microscleres. 3. Microxee bearing blunt spines of different lengths, 0:021 mm,
long. 4. Amphiaster, 001 mm. long.

Distribution.—Station 25 of the ** Porcupine ” Expedition ; a few miles north of Cape
St. Vincent ; depth, 374 fathoms,

Driptolemus parasiticus (Carter).

Pachastrella parasitica, Carter, Ann. and Mag. Nat. Hist., ser. 4, vol. xviii. p. 410, pl. xvi. fig.
50, 1876.
Samus parastticus, Carter, Ann. and Mag. Nat. Hist., ser. 5, vol. vi. p. 60, 1880.

Sponge.—Inerusting (found on a specimen of Polytrema utriculare).

Spicules.~—I. Megascleres. 1. Oxea, 0°38 by 0016 mm. 2. Mesotrizgne, rhabdome
with conical pointed actines, actines thrice bifurcate, protocladus 0-06 mm. long ; deutero-
and trito-cladi having together about the same length as the protocladus,

IL. Microscleres. 3. Mucroxea, slightly undulating, thickly beset with minute spines,
0024 mm., long. 4. Amphiaster, 0:012 mm. long.

Habitat.—Unknown,

Observation.—The dimensions of the spicules were obtained by direct measurement of
Carter’s figures, which are drawn to scale.

Genus 6. Steba,! n. gen.

Theneids in which the skeleton consists of dichotrisenes, and spined microxeas like
those of Triptolemus.

Steeba stmplex (Carter).
Samus simplez, Carter, Ann. and Mag. Nat. Hist., ser. 5, vol. vi. p. 60, pl. v. fig. 26, 1880.
Sponge.—Excavating.
Spicules—1. Megasclere. 1. Dichotrizmne, rhabdome 021 by 0°042 mm.
! oToif, %, & etuffing, filling up.
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1. Microsclere. 2. Microwea, rod-like, covered with numerous small spines, 00127

mm. in length,
Habitat.—Gulf of Manaar.

Genus 7. Nethea,' n. gen.

Theneidz, resembling Pecillastre in the characters of the spicules, but distinguished
by peculiar dichotrisenes, with scarcely developed rhabdomes.

Nethea nana (Carter).
Tisiphonia nana, Carter, Ann. and Mag. Nat, Hist., sor. §, vol. vi. p. 138, pl. vii. fig. 43, 1880.

Sponge.—Lamelliform, thin, incrusting or burrowing ; surface even.

Spicules.—1. Megascleres. 1. Ogzxea, fusiform, curved, 038 by 0014 mm. 2.
Drchotrigne, rhabdome reduced, represented only by a short, conical, blunt process,
0'085 by 0'042 mm. ; chord of cladome 0°7 mm. ‘

Il Microscleres. 8. Microxes, fusiform centrotylote, 0°056 mm. long. 4.
? Spiraster (a stellate, with a tendency to assume a spinispirulate form, Carter), 00125
mm. long.

Colour. -—-W]nte
Habitat.—Gulf of Manaar,

Genus 8. Placinastrella, ¥, E. Schulze.

The megascleres are calthrops, triods and oxeas; the calthrops when occurring near
the surface is orientated like a trimne, which it then much resembles. The microscleres
are of two orders of size, a larger comsisting of tri- and di-actinose asters, and a smaller,
chiefly confined to the ectosome, and consisting of tetra-, tri- and di-actinose asters.

Placinastrella coprosa, F. E. Schulze.
Plakinastrella copiosa, F. E. Schulze, Zeitachr. f. wiss. Zool., Bd. xxxv. pp. 434, 449, 1880,

Sponge.—Small, a segment of a sphere seated on a flat base, bearing near the summit
n single oscular tube. Ectosome excavated by subdermal cavities, and traversed by
numerous minute asters and microxens, the latter near the surface being directed at right
angles to it, and thus minutely hispidating it.

Spicules.—I. Megascleres. 1. Calthrops with four equal actines in the choanosome,
near the surface, trisene-like, the longest actine 0-142 mm. long. 2. This passes into
triods and oxeas.

! The name Nethea is an anagrawm of Thenes, itaelf a fortuitous combination of letters,
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IT. Microscleres. 8. Large oxyasters with three or two actines. 4. Small ozyasters
with four, three, or two actines.

Colour.—Clear yellowish. Size, 20 mm. in basal diameter, 5 mm. high.
Habitat.—Naples,

Family II. PACHASTRELLID &.

Streptastrosa in which the chief megascleres are calthrops; trieenes being absent.
The microscleres may be spirasters, spherasters, or microrabds,
The choanosomal mesoderm is sarcenchymatous, and the chamber system aphodal.

Genus 1. Pachastrelle, O. Schmidt.

Pachastrellidee in which the megascleres are calthrops and oxeas; the microscleres
spirasters and microstrongyles.

Pachastrella abysst, O. Schmidt (P1. XT.; Pl X. fig, 15).

Pachastrella abyssi, O. Schmidt, Spong. Atlant. Gebiet., p. 64, pl. vi. fig. 4, 1870; Spong.
Meerh. Mexico, p. 68, 1880.

" »  Carter, Ann. and Mag. Nat. Hist., ser. 4, vol. xviii, pp, 405, 407, 410 ; 1876.

Sponge (PL XIL. fig. 1).——Massive, free, an irregular, horizontally extending, plate-
like mass, irregularly thickened, with rounded edges; osculiferous surface somewhat
depressed below the general margin, incrusted with foreign matter; poriferous surface
irregularly convex, free from incrusting material; oscules small, numerous, simple,
opening at the level of the surface, not sphinctrate; confined to one side of the plate;
pores simple, confined to the side of the plate opposite to that bearing the oscules.

The excurrent canals, which are wider than the oscules, descend perpendicularly into
the sponge, and repeatedly branching in their course, extend up to she poriferous surface ;
nearly as far as which they are traceable by the unaided eye. The incurrent canals are
smaller, more numerous, and not traceable without the aid of a lens.

The ectosome is from 10 to 1'5 mm, thick, and consists of collenchyma, including
abundent granule-clusters. The choanosomal mesoderm is a sarcenchyme approaching &
granular collenchyma.

The flagellated chambers are somewhat large, about 0'0355 mm. wide, and 00237

mm. long; both the apopyle and prosopyle are usually wide, often 0-0158 mm. in
diameter.
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Spicules.—I. Megascleres. 1. Oxea (Pl XI. fig. 2), slender, cylindrical, sharply
pointed, curved or undulating, 2:54 by 0016 mm.

2. Calthrops (Pl. XI. figs. 3, 4); actines conical, sharply pointed, usually simple,
oceasionally dichotomous, sometimes irregularly branched, bent and tubercular (Pl XL
figs. 15-19); a single actine, 0-796 by 0:0636 mm.

II. Microscleres. 3. Centrotylote microxea, slender, sharply pointed, surface
roughened, 0°083 mm. long. These spicules are precisely similar to the corresponding
ones of Pecillastra ; they occur sparingly and locally, and may possibly have been derived
from a species of Peacillastra (Pecillustra incrustans) which inerusts the poriferous
surface,

4. Microstrongyle (Pl XI. figs. 11-13), of variable form, sometimes prolately ellip-
soidal, sometimes cylindrical, with rounded ends, and sometimes centrotylote, then navicula-
like in outline, surface usually smooth, sometimes roughened ; from 0'014 by 0°0046 mm.
t0 0°01 by 0°0052 mm. This spicule has probably been derived from a diactinose oxyaster.

5. Spiraster (Pl XI1. figs. 9, 10), of variable character, sometimes a true spiraster,
more often o metaster or amphiaster ; axis or spire slender, spines numerous, very slender ;
0°0118 to 0-0158 mm. long ; a single spine may attain a length of 0°006 mm.

Colour.—Cream-yellow.

Habitat.—Station 135c, Tristan da Cunha, October 17, 1873 ; lat. 37° 25 30" S,,
long. 12° 28’ 30" W.; depth, 110 fathoms ; bottom, hard ground, shells and gravel.

Florida, 228 fathoms (0. Schmidt, loc. cit., p. 64), and various places in the Gulf of
Mexico {O. Schmidt, loc. cit., p. 68). Near Cape St. Vincent, 292 fathoms, * Porcupine ”
Expedition, Station 24 (Carter, loc. cit., p. 407).

Remarks.—Two specimens of this sponge were obtained ; one is entire, the other
subdivided into six pieces and not quite complete. The perfect specimen is that repre-
scnted in the plate. It is 78 mm. wide, 150 mm. long, and 25 mm. in average thickness.
The pieces of the other specimen when put together form a mass 200 by 150 mm. in
length and breadth, and 90 mm. in maximum thickness.

The oscular surface in both specimens is incrusted by blue sand and various attached
foreign bodies and organisms. The oscules are about 1 to 1'5 mm. in diameter. The
poriferous surface, otherwise bare, is overgrown over a considerable area by a species of
Pecillastra (Pecillastra incrustans), the canals of which, passing vertically through its
plate-like growth, terminate immediately over the poriferous ends of the incurrent canals
of the Pachastrella (PL X. fig. 15). The ectosome consists of collenchyma which is crowded
with oval, not very deeply stained, cells, from 0°016 to 002 mm. in diameter; they
consist of spherical granules, about 0°004 mm. in diameter, which lie close together, con-
cealing the mucleus if it be present. Each granule-cell lies in a distinct cavity in the
collenchyme, which consists of a clear, colourless matrix and not very easily discerned
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collencytes. This tissue extends from the ectosome inwards, forming a wall to the
larger incurrent and excurrent canals. Near the free surface of the canal walls or of the
ectosome the granule-cells are crowded closely together in cavities only just large enough
for them ; but further inwards they are separated by wider intervals, and the cavities in
which they lie are sometimes several times the diameter of the cells themselves both in
length and width (Pl X1. fig. 27). The walls of these cavities are usually very thin, mere
immeasurable films, in which, however, collencytes can De discerned under favourable
conditions. The granule-cells in some parts of the tissue lose their granules, and are
reduced to a finely granular protoplasm, in which a nuclcus and nucleolus are to be seen
(PL. XI. fig, 26). In some cases these cells take a far fainter stain than usual, while the
surrounding matrix becomes stained, so that, instead of appearing as darkly coloured
cells on a colourless ground, they are seen as pale cells on a darker ground (PL XL
fig. 25).

The mesoderm of the choanosome does not take a very deep stain; more gelatinous
matrix appears to be present than is usual in sarcenchyme, and it might perhaps be
more properly termed a highly granular collenchyme.

The Skeleton.—The oxeate rhabdi are collected together into bundles which run more
or less parallel to the sides of the larger canals, aud at right angles to the external
surface of the sponge; the tissue surrounding them is not modified to form a spicular
tract. The calthrops appear, for the most part, to be scattered through the sponge
without any arrangement, they are densely crowded together, their actines crossing each
other in all directions. Near the exterior of the sponge, however, two or three of the
actines tend to lie tangentially with the surface, and a similar disposition is to be observed
in those calthrops which lie adjacent to the walls of the canals. Near the bundles of
oxeas also the calthrops show a tendenecy to definite arrangement, three of the actines
extending wmore or less at right angles to the course of the bundles, and the fourth
parallel to it ; in this case the calthrops is orientated in the same manner as a triene
would be in a corresponding position,

The microstrongyles form a dense layer immediately beneath the outer epithelium
(Pl XI. fig. 25), and occur in a single layer beneath the epithelium of the canal walls,
they are also irregularly scattered throughout the tissues of the sponge generally. The
spirasters appear to be restricted to a position immediately beneath the lining epithelium
of the canals, oceurring in conjunction with the microstrongyles, or occasionally by them-
selves, in the latter case usually only in the veln of the canals, or in the smaller canals
of the choanosome. ' :

In the earliest observed stage of the calthrops (Pl XL fig. 4) its actines are traversed
by disproportionately large axial fibres, which are probably continued into the substance
of the surrounding scleroblast, since in nitric acid preparations the axial canals are
freely open at the extremities of the actines.
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Irregularities in the form of the calthrops are not uncommon (Pl. XI. figs. 15-23);
the actines may branch, often more or less irregularly, the branches becoming crooked
and tubercular towards their termination (Pl XI. figs. 17~19), and then suggesting a
resemblance to the tetracrepid desma of the Lithistida ; in other cases the actines may be
reduced (PL XI. figs. 21-28) to three or even two in number.

The canals of the sponge are crossed by velar diaphragms, and the aphodal eanals of
the flagellated chambers (Pl. XI. figs. 28-31) are frequently alternately constricted and
enlarged as though by minute vela.

Genus 2. Calthropella, n. gen.

Pachastrellidee with only one form of microsclere, which is a euaster.

Calthropella simplex, n. sp. (PL. X. figs. 13, 14, and 21-29).

Sponge (PI. X. figs. 13, 14).—Massive, irregularly ridge-like, with a flattened base
and rounded sides. Surface smooth, raised in places into small rounded tubercles, each
with a erater-like depression at the summit, from 015 to 05 mm. in diameter, and a
centrally perforated floor. Oscules and pores similar, the central perforation of the
tubercles leading into comparatively large, underlying cavities, from which numerous
canals descend into the choanosome.

Spicules.—J. Megascleres. 1. Calthrops of the first order (Pl X. figs. 21-27);
actines conical, smooth, simple, oxeate, tornote, or strongylate, 0'8 by 0709 mm.
The actines are frequently reduced to three in pumber, sometimes to one, occasionally
they are more numerous than four; a tendency to a tubercular growth sometimes
occurs (Pl X. fig. 27). 2. Culthrops of the second order, similar to the foregoing, but
smaller, actines 0°15 by 002 mm,

II. Microscleres. 3. Spheraster (Pl X. fig. 28), centrum comparatively large;
actines numerous, reduced to rounded tubercles, 0°0287 mm. in diameter. A smaller
form, 0'012 mm. in diameter, bearing fewer tubercles, is preéent beneath the outer
epithelium. In the young state the actines are slender, conical, and oxeate (Pl. X.
fig. 29). ‘

Colour.—Opague-cream, or ochreous-white,

Habitat.—St. Tago, Porto Praya.

Remarks—This sponge, which is not quite complete, measures in its present state
90 mm. in length, it is 45 mm. broad at the base, and 88 mm. high.

The ectosome consists of collenchyme containing numerous, deeply-stained, granule-
cells, about 0°016 to 002 mm. in diameter, and elongated, fusiform cells, which are
disposed tangentially, and render it fibrous. Its thickness is variable, in places as much
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as 0’2 mm. Beneath the outer epithelium is a layer of spherasters, chiefly of the smaller
size already described, though the larger forms are freely mingled with them.

The choanosomal mesoderm is a darkly staining sarcenchyma ; numerous granule-
cells are scattered through it.

The canals are traversed by numerous velar diaphragms, the central apertuve of which
is surrounded by concentrically arranged myocytes; while fusiform collencytes radiate
inwards from the margin. The flagellated chambers measure about 002 mm. in breadth
and 0'016 mm. in length. The apopyle is usually wide, 0°0118 mm. in diameter.

The sponge is very nearly related to Calthropella (Pachastrella) geodiides, Carter,
which differs from it in the character of the calthrops; in the latter species these
are provided with dichocladose actines.

SUPPLEMENTAL ACCOUNT OF ALL OTHER KNOWN SPECIES OF PACHASTRELLID.E
NOT IN THE CHALLENGER COLLECTION.

Genus Dercitus, Gray.

Dercitus, Gray, Proc. Zool. Soc. Lond., p. 542, 1867,
Pachastrella, O. Schmidt, Spong. Atlant. Gebiet., p. 76, 1870,
Battersbyia, Bowerbank, Mon. Brit. Spong., vol. iii. p. 347, 1874.

Pachastrellidze in which the microscleres are spined microrabds and toxas.

Dercitus bucklandi (Bowerbank),

Halina buckland!, Bowerbank, List Brit, Marine Invert. (Brit. Assoc.), p. 70, 1861.

Hymeniacidon bucklandi, Bowerbank, Mon, Brit. Spong., vol. ii. p. 226, 1866; vol. iii, pl
xxxviii. fige. 9-12, 1874.

Dercitus bucklandi, Gray, Proc. Zool. Soc. Lond., p. 542, 1867.

Pachastrella bucklandi, O. Schmidt, Spong, Atlant. Gebiet., p. 76, 1870.

Dercitus niger, Carter, Ann. and Mag. Nat. Hist., ser. 4, vol. viL p. 13, pl. iv. figs. 1-6, 1871.

Buattersbyia bucklandi, Bowerbank, Mon. Brit. Spong., vol. iii. p. 346, pl. xcii. fig. 8, 1874.

Dereitus bucklandi, Norman, Mon. Brit. Spong., vol. iv. p. 93, 1882.

Sponge.—Massive, sessile.  Surface minutely hispid, even. Oscules simple, dispersed.
Pores inconspicuous.

Sprcules.—I. Megasclere. 1. Calthrops, actines simple, conical, smooth, oxeate,
0'32 by 0°045 mm.

II. Microscleres. 2. Towa, 009 by 0003 mm. 8. Spinose microrabd, 00276 by
0008 mm., including the spines.

Colowr.—When alive dark purple externally, light brown within. Size various, up
to 50 mm. long by 25 mm. broad, and 25 mm. .thick,
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Habitat.—Torquay ; Guernsey, at extreme low water (Bowerbank); Budleigh,
Salterton, Devon (Carter) ; Westport Bay (Norman).

Remarks.—The ectosome is not more than 05 mm. thick ; in dried specimens I saw
no appearance of fibrous tissue in it, it seems to consist of collenchyme, crowded with
calthrops and pigmented granule-cells. The spinose microrabds are, when young,
frequently even up to a length of 002 mm., smooth centrotylote microxeas, obviously
diactinose asters. When sparsely spined they call to mind the microxeas of Ecionema
bacillifera, Carter. They are generally scattered through the sponge, and form a thin
layer beneath the outer epithelium. "The presence of the toxa is somewhat surprising,
and Schmidt remarks that such spicules, characteristic ns they are of the Desmacidine
scries, have, without any doubt, been merely accidentally introduced into the preparation
(loc. cit., supra). This, however, is certainly not the case; the toxas are as much parts
of the sponge as any of the other spicules. It is not probable that any of the Pacha-
strellidee have points of contact with the Desmacidina, and one would naturally look to
ancestral forms such as Peacillastra or Pachastrelle for the homologue of this spicule.
The microrabds can very well be explained as representing the microstrongyles of the
latter or the microxeas of the former; but the toxas, judging from analogy, are more
likely to be traceable to a spiral than to an actinul form. The only spiral form in either
Pecillastra or Pachastrella is the spiraster, and in the absence of intermediate links, and
considering the vast difference in size, it seems hazardous to suggest that this can have
been the parent of the Dercitus toxa. In Caminus apiarium, O. Schmidt, remarkable
toxa-like spicules occur, evidently explicable as diactinose forms of an aster, but the
toxas of Dercitus are not to be explained in this way ; they are more probably microxeas
which have acquired a curvilinear growth.

Norman in discussing the nomenclature of this sponge rightly claims priority for
Dercitus over Pachastrella, but adds that undoubtedly Schmidt’s genus Pachastrella is
identical with Dercitus, in this agreeing with Schmidt himself and Carter. It appears to
me, however, that the differences between them are as great as in some other groups
would serve todistinguish subfamilies. It is true that similar differences in different groups
are of unequal valué, but this is not always so. The only case in which it can be certainly
alleged 18 when the differences are inconstant; when they are constant but serve to
divide a family into a nunber of genera, each containing a single species only, one cannot
assert that they are of unequal value as compared to similar differences which in another
family give us gencra each with several specics. The more natural explanation might
then appear to be that a family with genera of single species is one wlich by severe
exposure to unfavourable conditions has become impoverished. Such an explanation
may possibly be true for the Pachastrellidee, the different genera of which are separated
by ‘characters which in the Stellettidee are of subfamily importance.
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Pachastrella momlifer, O. Schmidt,
Pachastrella mondlifer, O. Schmidt, Spong. Algiers, p. 15, pl. iii. fig. 7, 1868,

Sponge.—An irregular nodular fragment with a rough surface; oscules several, from
05 to 1'0 mm. in diameter.

Spicules.—L. Megascleres. 1. Owea, fusiform, almost cylindrical, slender; broken
specimens measure 0'03 mm. in diameter and up to 1'75 mm. in length, but when perfect
they may have been as much as twice as long. 2. Calthirops; the young forms, up to a
stage in which the actines measure 02 mm. in length, are regular and isoactinate, but
when fully grown they resemble a trieene in the fact that three of the actines are regularly
curved forwards like the cladi of a large protrizne, while the fourth is straight and longer
than the others, resembling the rhabdome of a trneene; the spicule then presents a
remarkable similarity to the protrisene of Stryphnus rudis (vide postea). The curved
actines attain a length of 0835 mm., the straight actine measures 1:03 by 0095 mm.
In an example in which the curved actines are 0'8 mm. long the chord measures
0-825 mm.

II. Microscleres. 3. Microxea, fusiform, curved, 0°35 mm. in length. 4. Micro-
strongyle, centrotylote, 0°02 by 0-004 mm. 5. Amphiaster, the axis continued into
a spine beyond the whorls at each end, spines and axis remarkably slender, total length
00118 mm.

Habitat.—Coast of Algicrs.

Remarks.—This species is the type of the genus Pachastrelle as instituted by
Schmidt. I at first provisionally separated Pachastrelle abysst from it as the type of a
new genus, Picraster, on the assumption that Schmidt's description could be depended
upon. Subsequently I received through the kindness of Professor Perrier a fragment
taken from Schmidt’s type, and to my surprise I find that it is scarcely specifically dif-
ferent from Pachastrella abyssi. Neither in this specimen nor in a type slide of spicules
presented by Schmidt to the British Museum are any of the concentrically striated
umbilicated discs described and figured by Schmidt as occurring in Pachastrella monilifer
to be found, while the amphiaster, which Schmidt may be supposed to have regarded as
absent, for he does not mention it, is abundant enough in the specimen I received from
Professor Perrier, though not in Schmidt’s preparation in the British Museum collection,
The microxeas are sometimes not only bent in the middle but slightly reflexed at each
end, in a manner which suggests the idea that the toxa of Dercitus may have been
derived from similar spicules.
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Calthropella geodiides (Carter).

Pachastrella geodioides, Carter, Anu. and Mag. Nat. Hist., ser. 4, vol. xviii. p. 407, pl. xiv.
’ fig. 23, 1876.

Sponge.—More or less spherical, wider at the base than at the summit ; surface even,
slightly roughened by projecting spicules; oscules small, scattered singly.

Spicules.—1. Megascleres. 1. Oxea, 0736 by 0°0093 mm. 2. Calthrops, three
actines of equal length, 0°7 by 0°085 mm., the fourth reduced to a rounded tubercle, or
suppressed, being represented merely by a short axial fibre within a triactinate form. 3.
Dichocalthrops, variable, one actine simple, suppressed or not, the other three bifurcated
or not. Smaller than the simple calthrops.

II. Microsclere. 4. Spheraster, centrum large, actines reduced to rounded tubercles ;
00254 mm. in diameter.

Colour.—Dark grey. Size, 25 mm. high, by 25 mm. in diameter at the base.

Habitat.—Near Cape St. Vincent.

Calthropella (?) exostitus (0. Schmidt).
Pachastrella exostituy, O. Schmidt, Spong. Algiers, p. 16, pl. iii. fig. 12, 1868,

Spicules.—I. Megasclere. 1. Calthrops.
II. Microscleres. 2. Tuberculate microrabds and spherasters.
Habitat.—Red Sea.

Remarks.—The spheraster with actines reduced to tubercles appears to resemble that
of Calthropella geodiides and Calthropella simplex, and I therefore with some hesitation
assign this species to the genus Calthropella. The tuberculated microrabd suggests
affinities to Dercitus.

Genus (?).
Pachastrella connectens, 0. Schmidt, Spong. Atlant. Gebiet., p. 65, pl. vi. fig. 5.

Sponge.—** A smutty brown knob.”

Spicules.—I. Megascleres. 1. Ozea, 218 mm. long. 2. Calthrops, actines 0°71 by
0:305 mm. ‘ '

II. Microscleres. 8. Microzea, 0'1 mm, in length. - 4. Microstrongyle, often
centrotylote, 0°19 mm. long. 5. Aster, 0°035 mm. in diameter. |

Habitat.—Florida, 74 fathoms. '

Remarks.—1 have pieced together the information afforded by Schmidt’s description
and a type-slide in the British Museum, but with no satisfactory result.
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Genus (?).
Pachastrella lithistina, O. Schmidt, Spong. Meerb. Mexico, p. 68, pl. ix. figs. 3, 4, 1880.

Sponge.—In plates 15 to 20 mn. thick, the upper surface produced into many flat
humps, each bearing a single oscule, 0'5 mum. in diameter ; the under surface with similar
oscules or pores. These openings lead into a labyrinth below the outer layer of the
cortex, penetrating the whole thickness of the plate.

Spicules.—I. Megasclere. 1. Calthrops.

II. Microscleres. 2. Microstrongyle, growing out in lrregular processes, finely
tuberculated, 0°008 mm. long. 3. Asters, 0:008 to 0'01 mm. in diameter.

SPECIES ORIGINALLY DESCRIBED AS PACHASTRELLIDA WEHICH ARE HERE REFERRED TO
OTHER FAMILIES,

Pachastrello intexta, Carter = Triptolemus intextus (see p. 102).
Pachastrello parasiticus, Carter = Triptolemus parasiticus (see p. 102).
Pachastrelle amygdaloides, Carter = Pecillastra amygdaloides (see p. 99).
Pachastrella connectens, var., O. 8ch. = Characella agassizi (see p. 101).

Demus II. EvasTROsA.

Astrophora in which euasters are always present, but never spirasters nor sterrasters.
Trizenes are present but not calthrops.

Family I. STELLETTID E

Euastrosa in which the megascleres are oxeas, amd orthotriznes, or plagiotrienes, or
dichotrizenes and frequently in addition anatrienes. The chamber system is aphodal
and the mesoderm of the choanosome sarcenchymatous.

- Subfamily 1. HOMASTERINA.

Stellettidee, which never possess more than one form of aster.

Genus 1. Myriastra, Sollas,

Sponge small ; oscules distinet; pores in sieves, leading into subdermal cavities.
Ectosome thin, collenchymatous, excavated by widely extending subdermal cavities.
The single form of microsclere is a chiaster.
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Myriastra subtilis, Sollas (Pl. XIV, figs. 23-28).
Myriastra subtilis, Sollas, Prelim. Account, Sci. Proc. Roy. Dubl. Soc., vol. v. p. 188, 1886.

Sponge (Pl. XIV. fig. 23).—S8mall, cylindrical, compressed, rounded above, produced
into a few short rounded lobes below ; at the summit a few small oscules of different
sizes, each leading into a deep cloacal tube, which receives several small excurrent canals.
Pores in sieves, generally distributed over the surface.

Flagellated chambers from 0'02 to 0°036 mm. in diameter, with an apopyle from
0°0118 to 0°016 mm. in diameter; aphodus short, about 0016 mm. long, and of the
same diameter as the apopyle ; sometimes absent, when the chamber becomes eurypylous.

Spicules.—I. Megascleres. 1. Ozea (Pl XIV. fig. 24), fusiform, straight or slightly
curved, ends variable, sharply or bluntly pointed, or rounded off, or somewhat mucronate,
like a lead-pencil point ; 1:33 to 1°51 by 0°0316 mm.

2. Dichotrizene (Pl. XIV. fig. 25), with a straight conical rhabdome, pointed variably
like the oxea, and bifurcated cladi, the protocladi projecting forwards, the deuterocladi
extending horizontally. Rhabdome 1'16 to 1'33 by 0°04 mm., protocladi 016 mm.,
deuterocladi 0°0413 mm. long ; chord 0°4 mm.

3. Anatrizne (Pl. XIV. fig. 26), with a straight, cylindrical, sharply pointed rhab-
dome, and short, curved, sharply pointed cladi; distal outline of the cladome nearly
semicircular. Rbabdome 1'16 by 0°012 mm., cladi 0°04 mm. long, chord 0°06 mm.

IT. Microsclere. 4. Chiaster (Pl. XIV. figs. 27, 28), actines tylote, variable in
number, frequently very numerous, rarely reduced to three or four; from 0'008 to
0'01 mm. in diameter ; when reduced to a triradiate form, each actine 0008 mm. in
length.

Colour.—Greyish-white.

Habitat.—Kobé, Japan ; depth, 8 to 50 fathoms.

Remarks.—Two specimens of this sponge are in the collection; one fragmentary,
and the other complete, the latter is 15 mm. high, 10 mm. and 11 mm. in breadth
and width. At the summit are three oscules, the largest 1 mm. in diameter. The
ectosome varies from about 0°18 to 0'32 mm. in thickness; it consists of collenchyme,
which immediately below the outer epithelium passes in some places into a layer of
darkly stained tissue containing numerous minute oval vesicles, about 0°006 mm. in
diameter, each containing an oval protoplasmic mass; these cells become more densely
crowded together as they are traced towards the exterior; elsewhere this' tissue is
replaced by a layer of fusiform cells, probable myocytes. In the midst of the ectosome
occur small cell-like aggregates, about 0°012 mm. in diameter, consisting of minute
homogeneous, spherical, deeply stained bodies, about 0008 mm. in diameter; these
aggregates, the nature of which is problematical, occur in considerable numbers,



114 THE VOYAGE OF H.M.8. CHALLENGER,

frequently collected together into clusters, and though most conspicuous in the cctosome,
are not confined to it, but extend generally throughout the sponge.

The subdermal cavities communicate with the exterior by short, dome-like, upward
extensions, which, penetrating the roof, open in the pores. The sarceuchyme of the
choanosome extends up to the epithelium of most of the canals; but the main excurrent
canals are surrounded by collenchyme, which forms a strong partition between them,
where they approach each other about the axis of the sponge. The collenchyme in this
position is rendered highly fibrous by numerous fibrillated fusiform cells irregularly
distributed through it. The main ineurrent canals are crossed by vela.

The flagellated chambers communicate with the excurrent cauals by short wide
aphodi, which are sometimes absent, the chambers then becoming curypylous.

A complete passage can be traced from the young trizenes with simple cladi, which
lie in the choanosome, up to the adult forms with bifurcate cladi, which extend beneutl
the outer epithelium. The chiasters are most numerous in the ectosome, and in the
walls of the larger excwirent canals; in the neighbourhood of the flagellated chambers
they are rare.

Myrastra simplicifurca, Sollas (P, XII. figs. 29-33).

Myriaster simplicifurca, Sollas, Prelim. Account, Sci. Proc. Roy. Dubl. Soc., vol. v. p. 189, 1886.

Sponge (Pl X1I. fig. 29).—Small, rounded, compressed, cylindrical, produced into
lobes below ; one small oscule on the upper surface,' pores in sieves generally distributed.

Spicules—I. Mcgaseleres. 1, Oxea (Pl XIL fig. 30), fusiform, straight or curved
slightly, usually sharply pointed, 2'0 by 0:0316 mm.

2. Orthotrimne (Pl. XII. fig. 81), a straight conical rhabdome attenuated to an
exceedingly sharp point, and with three simple cladi springing forwards at an angle of
about 45° with the produced axis of the rhabdome, and then extending horizontally ;
rhabdome 2'325 by 0°055 mm., cladi 0366 by 0-054.

3. Anatrimne (Pl XII fig. 32), a straight, slender, cylindrical, usually very sharply
pointed rhabdome, and curved, conical, sharply pointed cladi, which proceed from the
rhabdome almost at right angles for about half their length, and then curve backwards
till nearly parallel with it. The front of the cladome is thus usually flattened, though
sometimes rounded; rhabdome 1'86 by 00296 mm., cladi 0:'12 mm. long, chord
0-127 mm.

II. Microscleres. 4. Chiaster (Pl XII. fig. 38), actines tylote, 0°012 mm. in
diameter.

Colowr.—Y ellowish-white.

Habitat.—Station 186, September 8, 1874; lat. 10° 30’ 8., long. 142° 18" E.;
depth, 8 fathoms ; bottom, coral mud.

1 The sponge as represented in the plate is inverted.
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Remarks.—But one specimen of this sponge is in the collection ; it measures 11 by
7 mm, along two horizontal diameters, and 14 mm. in height. The single oscule at the
summit is 0'8 mm, in diameter. The ectosome, which is about 0°32 to 04 mm. in thick-
ness, consists of collenchyme, with a layer of fusiform cells (myocytes) beneath the outer
epithelium, and beneath the myocytes numerous dispersed vesicular cells. They are oval
in outline, 0-011 by 0°014 mm, in diameter, with colourless, not stained, sharply defined
walls, a spherical nucleus, about 0°0026 mm. in diameter, also not stained, and colourless,
or with only a slightly bluish tinge; radiating protoplasmic strands, or a protoplasmic
network, of similar optical characters, surround the nucleus, and connect it with the wall
of the vesicle.

Abundantly scattered through the ectosome, and generally present throughout the
sponge, are oval clusters of what appear to be minute protophytes, each an elongated,
ellipsoidal, or rounded cylindrieal cell, about 00085 mm. in diameter and 0'0075 mm. in
length. Nothing could be made out of the contents, which appear to be homogeneous
and structureless, and though the shining appearance of the cell, due to the difference of
1ts refractive index to that of the cellular elements of the sponge, led one to imagine the
presence of a cellulose envelope, yet the application of Schulze's solution yielded no
cellulose reaction. With iodine no indication of starch was obtained.

Choanosome.—The flagellated chambers vary from about 0:0276 to 0°085 mm. in
breadth, and are usually about 0:0237 mm. long. The prosopyle varies from about
0008 to 0'0158 mm. in diameter, and the apopyle from 0012 to 0027 mm. The
choanocytes present a rounded, almost spherical base, about 0°003 in diameter, produced
into a collum of about 0-004 mm. in length ; from this a tubular collar, 0°008 in length,
extends up to the fenestrated membrane of the chamber, into which it passes; the total
length of the choanoeyte, when extended, is thus about 0°015 mm. ; when contracted, it
is barely half of this, viz., 0°006 mm.

The spicules are many of them still invested in their scleroblasts, and afford excellent
opportunities for determining the relative position of the scleroblastic nucleus; in the
case of the oxeas two measurements were obtained, in one the nucleus was seated exactly
midway between the two ends of the spicule, in the other it was found to be 0-197 mm.
distant from one end and 0'257 mm, from the other; for the anatrisnes also two
measurements were obtained, in one the nucleus was found on the rhabdome, 071 mm. from
the proximal end and 0'895 mm. from the cladome, in the other 1'065 mm. from the
proximal end znd 0°395 mm. from the cladome; in the case of the single orthotrizne,
the nucleus was found to lie 0257 mm. from the proximal end and 0'079 mm. from
the cladome. If we regard the nucleus of the scleroblast as the morphological centre of
the spicule, these results show that the cladome of the trisenes is equivalent to or
represents from one-third to one-half of the length of the rhabdome. The size of the
scleroblastic nucleus, which is oval in outline, is about 002 mm. along one diameter,
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and 0012 mm. along the other; the spherical nucleolus is about 0°0039 mm. in
diameter.

Myriastra clavosa (Ridley) (P, XII. figs. 34-43).
Stelletta clavosa, Ridley, Rep. Zool. Coll, * Alert,” 1881-82, p. 474, pl. xliii. figs. 1, 2.

Sponge (Pl XIL fig. 34).—Small, spherical, free; flattened or depressed above, in
the centre of the depression a single small, circular, or oval oscule, with a thin membran-
ous margin, which roofs over the cloacal chamber, into which numerous small excurrent
canals open. Surface even; pores uniformly distributed in sieve-like areas.

Flagellated chambers small, on an average 0°02 mm. in diameter.

Spicules.—1. Megascleres. 1. Omecx (Pl XII. fig. 35) slender, fusiform, straight or
slightly curved, sharply pointed ; from 2'86 by 0016 mm. to 342 Dby 0°0816 mm. in
diameter.

2. Dichotrizne (Pl XII. fig. 36), a slender, conical, usually excessively sharply pointed
rhabdome ; protocladi projecting forwards and outwards, deuterocladi extending hori-
zontally. Rhabdome from 2-825 by 0035 mm. to 3'42 by 0'047 mm. ; protocladi from
008 to 0'11 mm. long; deuterocladi from 027 to 029 mm. long.

3. Anatrizne (P). XIIL fig. 37), o long, slender, sharply pointed rhabdome, cladi
conical, regularly recurved, sharply pointed; front of the cladome usunally rounded hemi-
spherically. Rbabdome 2:32 by 0:002 mm. to 302 by 0:024 mm.; cladi from 0-055 to
0°079 mm. long, chord and sagitta from 0°04 and 0'08 to 0-072 and 0°127 mm.

4. Cloacal oxea, slender, fusiform, sharply pointed, 0°318 by 0°009 mm.

IL. Microsclere. 5. Chiaster (Pl. XIL fig. 38), actines tylote, 0008 to 0012 mm.

Colour.—Faint yellowish or greenish-white.

Habitat.—Station 186, September 8, 1874 ; lat. 10° 80" 8., long. 142° 18’ E.;
depth, 6 fathoms ; bottom, coral mud. Dredged.

Station 208, January 17, 1875 ; lat. 11° 37’ N,, long. 123° 31’ E. ; depth, 18 fathoms;
bottom, blue mud. Trawled.

Also (Ridley), Prince of Wales Channel, and West Island, Torves Straits, 7 to 9
fathoms ; bottom, sand and coral; and Arafura Sea, off north-west coast of Australia,
32 to 36 fathoms; bottom, sand, mud, and shells.

Remarks.—The collection contains a series of specimens all remarkably alike in form,
structure, and the characters of their spicules; and it has been = task of great difficulty,
attended with considerable uncertainty, to define the exact limits of the species. Ridley
states that the spicules of the numerous specimens which he examined varied but
slightly in dimensions; of those which I have regarded as belonging to Myriastra
clavose, this, as will be seen from the appended table, can hardly be said ; they differ in
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dimensions among themselves and from Ridley’s type. The anatriznes are all longer
than in Ridley’s specimens, and were it not that they form a graduated series I should be
disposed to eliminate the specimen from Station 208, and make a distinct variety of it.
The cladomes of the anatrisenes also differ somewhat in form as well as size, in some the
length of the sagitta being less and in others more than half the length of the chord.

Clzdome of the Anatriene.

Osew, Dichotrirene, Auatriene,
Length of | gugitta. | Chord.
L |
Station 186 (i.), . 2:86 by 0016 [ 2:825 by 0-035 | 2:65 by 0:0 0-0535 0-04 0-08
" s (L), . . ] 255by 002 |3034Dby 003 | 2:32by 0 03 0071 0-055 0-096
" o (i), . .1 342 by 00316 | 3-42 Ly 0047 | 267 by 0-0175( 0:079 0072 0127
» 208, . . . 279 by 00024 | 302 by 0044 | 302 by 0-024 0-071 0048 0114
0022
Ridley, Report of the { 3.0 by 0-025 ) .
6 Alack ” Rnane y 0025 |30 byO0035| 21by < to
Alert ” Sponges, J 0024

The entire sponge varies from 7 to 11 mm. in horizontal diameter by 9 to 13 mm. in
height. The ectosome (Pl. XII fig. 41) varies from about 03 to 0'5 mm, in thickness,
and consists of collenchyme in which very small fusiform cells are present, as well as
collencytes, becoming particularly numerous beneath the outer epithelium (Pl XII. fig.
41). They are chiefly tangentially arranged, but some few radially. The tissue of the
ectosome is reduced to a minimum owing to its extensive excavation by the subdermal
cavities (Pl. XII. fig. 39). These are traversed not only by the usual vertical spicular
pillars and velar diaphragms, but also by horizontal partitions, which divide an outer
smaller chamber in immediate communication with the pores from a larger inner chamber
which is continued into an incurrent canal. The incurrent canals descend more or less
radiately, taking a very irregular course, into the interior of the sponge. The oscule may
be so small as to be invisible to the unaided eye, or it may attain a diameter of 2 mm. ;
its size probably depending to some extent on the state of contraction of its margin.
The margin is formed by a thin muscular membrane, about 008 mm. thick, which roofs
over the cloaca. The cloaca (Pl. XII. fig. 39) about 1 mm. deep by 0725 mm. wide, has
the form of a short ecylindrical tube with a rounded base, its walls, about 0°3 mm. thick,
or of the same thickness as the ectosome, consist of collenchyme ; they are traversed by
numerous excurrent canals, which open freely on the free face of the cloacal wall, but are
guarded by a strongly sphinctrate diaphragm at the level of the deeper face, where they
enter the choanosome proper. The margin of the oscule is not fringed with spicules, but
the walls of the cloaca are traversed by slender oxess (4) which render its free surface
finely hispid (Pl. XII. fig. 89). The exctrrent canals as they leave the cloaca and enter
the sponge are provided at first with collenchymatous -walls, and are crossed by velar
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diaphragms ; both veln and collenchyme, however, disappear as the canals subdivide into
branches. The main incurrent canals are also constricted by vela.

The cloacal wall is in direct continuation with the ectosome, of which it appears to be
an invaginated portion, its roof or the oscular margin arising as a prolongation or out-
growth of the tissue at the angle of flexure.

The mesoderm of the choanosome is a true sarcenchyma, the scparate cells of which are
sometimes very clearly displayed (Pl XIL fig. 42). The flagellated chambers are some-
what smaller in the specimens from Station 208 than in those from Station 186 ; in the
latter they are usually about 0°0276 mm. broad by 0-02 mm. long; in the former they
vary from 0°016 to 002 mm. in diameter. The aphodal canals are usually short and
sometimes absent, so that occasionally the chambers are eurypylous. The scleroblasts of
the large spicules are clearly shown in the thin slices of the sponge, and in some
instances can be traced extending over the cladome of a trisene, as represented in the
illustration (Pl. XII fig. 43), which shows an accumulation of scleroblastic protoplasm
over the cladome of an anatrizene,

Symbiotic Alya.—The collenchyme of the cctosome (Pl XII fig. 41) and the canal
walls is infested by an Alga, the presence of which was remarked by Ridley also in the
specimens he cxamined. Ridley compares it to a Nostoc, and it appears to closely
resemble the Phycochromaceous Alga which Schulze observed in Spongelia pallescens,
and which be named Oscillaria spongeliz! Both Schulze's specimens and those in
Mymrastra clavose are about 4 mm. inlength, but they differ slightly in other dimensions ;
thus the disc-shaped cells of Oscillaria spongeliz are about 0006 mm. in diameter and
0°004 mm. in thickness, while those of the Australian form are 0'008 mm. in diameter
and 0'0045 mm. thick.

Myrastra clavosa, var. quadrata, Sollas,
Myriaster quadrata, Sollas, Prelim. Account, Sci. Proe. Roy. Dubl. Soc., vol. v. p. 189, 1886.

Sponge.—Small, free, rounded below, constricted above into three lobes; on
the upper surface a depression between the lobes, in which a single small oscule, sur-
rounded by a membranous margin, is situated. Pores in sieve-like areas, generally
distributed.

Spicules.—I. Megascleres. 1. Ozea, straight or curved, fusiform, sharply pointed ;
2'56 by 0:0158 mm.

2. Dichotrisme, a straight or curved, conical, sharply pointed rhabdome; proto-
cladi projecting outwards and forwards, the deuterocladi extending horizontally. Rhab-
dome 3206 by 00276 mm., protocladi 0°11 mm., deuterocladi 027 mm. in length.

3. Anatrisne, a long, slender, conical, sharply pointed rhabdome, with: thin, conical,

1 Zatachr. f. wiss. Zool., Bd. xxxii. p. 147, pl. v. fig. 7, pl. viii. figs. 9 and 10,
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sharply pointed cladi springing from the cladal end at right angles, and, after proceeding
from one-third to one-half their course, recurving till they are nearly parallel to the
rhabdome. Rhabdome 3'14 by 002 mm., cladi 01 mm. long; length of cladome
0095 mm., chord 0143 mm.

II. Microsclere. 4. Chiaster, rays tylote ; 0°008 mm. in diameter.

Colour.—Puce-grey.

Habitat.—Station 212, January 30, 1875; lat. 6° 54’ N., long. 122° 18" E.; depth,
10 fathoms ; bottom, sand.

Remarks.—This sponge, of which there is a single specimen, measuring 10 mm. in
height and 15 mm. in breadth, with a single oscule 1 mm. in diameter, is distinguished
from Myriastra clavosa by the characteristic form of the cladome of the anatricene. This,
the difference in colour, and other minor particulars led me at first to regard the sponge
as a distinet species; but, after recognising the variability of Myrastra clavosa, 1
think it may be more convenient to describe it as a variety of that species merely.
The colour, moreover, does not appear to be proper to the sponge, for I could not

discover pigment-cells; it is probably produced by one or other of the infesting
protophytes.

Myriastra toxodonta, Sollas (Pl. XIV. figs. 29--36).
Myriastra toxodonta, Solles, Prelim. Account, Sci. Proc. Roy. Dubl. Soc., vol. v. p. 189, 1886.

Sponge (Pl XIV. fig. 29).—Small, in form a prolate ellipsoid, free ; on one side a
clepression lined by smooth membrane, on the margin of which a few small oscules appear
to open ; pores in sieve-like areas generally distributed ; surface even, rough.

Spicules.—1. Megascleres. 1. Oxea (Pl. XIV. fig. 30), fusiform, straight or curved,
sharply pointed ; 3'42 by 0°0316 mm.

2. Dichotriane (PL XIV. fig. 31), a long, slender, conical rhabdome, usually thickened
immediately below the cladome for a distance of about 0'08 mm.; protocladi projecting
outwards and forwards, deuterocladi extending horizontally; rhabdome 33 by
0046 mm., enlarging to 0°0597 mm. below the cladome, protocladi 0095 to 0°127 mm.,
deuterocladi 0286 to 0-318 mm. in length.

3. Anatrizne (Pl XIV. fig. 32), a long, slender, conical, sharply pointed rhabdome,
with recurved, counical eladi proceeding from it at wide angles; rhabdome 3- 6 by
0°0237 mm., cladi 0°1114 mm. long ; sagitta 0°0796 mm., chord 0-175 mm.,

II. Microsclere. 4. Chiaster (Pl XIV. figs. 33—35) actines thick, sometimes
minutely spined, with tylote, minutely apmed ends, .0'01 to 0°0158 mm. in diameter.

Colour.—Greyish-white.

Habutat.—Station 203, October 31, 1874; lat. 11° 6" N., long. 123° ¢’ B.; depth,
20 fathoms ; bottom, mud. Trawled.
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Remarks,—There is but a single specimen of this sponge in the collection ; it measures
14 mm, i length by 11 mm. in breadth.

Tts resemblance to Myriastra clavosa is so considerable that I should have included
it in that species, but for the larger size of the cladome of the anatrizne, and the
thickening of the rhabdome of the dichotrimne below the cladal origin. This latter
character would not alone appear to be of much importance, but since it appears very
early in the development of the spicule, giving to it a striking and unusual appearance,
very different from that of the young forms of the corresponding spicule in Myriastra
clavosa, I am disposed to set some value on it. The chiasters are also distinguished by
alight differences, the actines are usually thicker and fewer in number, reductions to three
or even two being frequent; the tylote terminations are also better developed, and
gometimes become subdivided into three or more rounded lobes. The ectosome is
03 mm. thick; the flagellated chambers 0'024 by 0'016 mm. in length and breadth,
they are frequently curypylous; the apopyle measures about 0°016 mm. in diameter.

Genus 2. Pilochrota,’ Sollas.

Oscules usually distinct. Pores in sieves leading into radial incurrent canals, which
are not constricted on passing through the fibrous layer of the cortex. Ectosome differ-
entiated to form a cortex, which usually consists of a middle collenchymatous layer, an
outer thin fibrous layer and an inner thicker fibrous layer. The microsclere is a chiaster.

Pilochrota haeckeli, Sollas (P1. X1V, figs, 1-8).
Pilochrota haeckeli, Sollns, Prelim. Account, Sci. Proc. Roy. Dubl. Soc., vol. v. p. 189, 1886.

Sponge (Pl. XIV. fig. 1).—Subglobular ; attached to it are numerous foreign bodies,
which are most abundant around the oscule.® The oscule is single, oval, and with a
smooth, thickened, membranous margin; it leads into a large cloaca, the sides of which,
close to the oscule, are hispid with minute, projecting, oxeate spicules. The surface is
rough, the poriferous sieves being situated in pit-like depressions surrounded by non-
poriferous ridges, into which the radiating spicules of the interior enter.

Spicules.—I. Megascleres. 1. Somal oxea ' (Pl XIV. fig. 2), stout, fusiform,
usually curved and sharply pointed, 2:07 by 0°046 mm.

2. Cloacal and ectosomal oxea, small fusiform, sharply pointed, 02 by 0-004 mm.

8. Orthotrimme (Pl XIV. fig. 3), rhabdome conical, stout below the cladome,
repidly attenuating to an almost filiform extremity, extremely sharply pointed or

1 winog o, felt ; xeap ¢ ppavée, the skin.

'In the illustration the sponge is represented with the surface Lenring the oscule (which is not shown) turned
downwards,
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rounded off at the end ; cladi simple, diverging almost at right angles from the rhabdome,
conical, sharply pointed. Rhabdome 2°18 by 0055 mm., cladi 0'238 to 0°318 mm. long.

4. Anatrizne (Pl XIV. fig. 4), rhabdome stout, conical, much attenuated proxi-
mally, either exceedingly sharply pointed or rounded off at the end, cladi long, conical,
sharply pointed, proceeding for a very short distance approximately at right angles to
the rhabdome, and for the rest of their course recurved nearly parallel with it. Rhabdome
3'03 by 0'035 mm., cladi 0'16 mm. long ; sagitta 0'16 mm., chord 016 mm. ; thickness
of cladome 0°0478.

IL. Microsclere. 5. Chiaster (Pl XIV. figs. 5, 6), no perceptible centrum ; actines
very slender, rod-like, tylote, few in number, commonly from three to seven, 0-016 mm.
in diameter.

Colour.—Grey.

Habitat.—Samboangan, Philippine Islands; depth, 10 fathoms.

Remarks.—The single specimen of this sponge measures about 27 mm. in height and
breadth; the oscule measures 4 mm. in diameter, and leads into a cloaca about 6 mm.,
deep ; 1t is almost concealed by foreign bodies, which are attached by strong fibrous
bands growing out from the cortex. The pores, from 0:015 to 0°06 mm. in diameter,
open into chones of about 0'4 mm. in average diameter. The chones in their course
through the cortex are crossed by several velar diapbragms, and continue by uncon-
stricted apertures into the large incurrent canals of the choanosome.

Ectosome.—The cortex, about 0'8 to 0°95 mm. in average thickness, presents, as seen
under a 1-inch objective, two well-marked and contrasted layers, the inner consisting of
the deeply stained fibrous tissue usual in this position; and the outer, 032 mm. in
thickness, of pale, unstained, polygonal cells, amidst which are embedded in places, sharply
defined, rounded balls or clusters, from 006 to 022 mm. in diameter, of deeply stained
polygonal cells.

Under a higher magnification one makes out the following details. Beneath the outer
epithelium (Pl. XIV. fig. 7) is a layer from 0'02 to 0'04 mm. thick, consisting of collen-
chyme traversed by numerous, tangentially disposed, small, fusiform cells about 004 mm.
in length. Beneath this follows the layer of pale granular cells just alluded to; these
are now found to lie in oval cavities in a collenchymatous matrix, each in its own cavity,
which in the living state it probably completely filled. Although, owing to the abund-
ance of these cells, the collenchyme is reduced to a mere intercellular network, it still
retains its characteristic stellate collencytes, the branching processes of which, as they
stain deeply, can be clearly traced extending through the partitions between adjacent
granular cells. Long slender fusiform cells also extend through this tissue, sometimes
singly and sometimes in fibrous strands. The granular cells of this curiously modified
collenchyme are polygonal or irregular in outline, about 0°012 mm. in diameter, with a
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spherical nueclens about 0:004 mm, in diameter. They consist of finely granular, appa-
rently protoplasmie, material. In two instances a chiaster was scen in the interior,
apparently in sitw. The darkly stained clusters of cells which occur embedded in this
layer are sharply defined from it; the constituent cells (Pl XIV. fig. 8) are about 0016
mm. in dismeter, and consist of translucent homogeneous material, incompletely divided
into numerous lobes or completely divided up into little rounded wasses about 0004
mm. in diameter. No nucleus is apparent in these cells. Similar cells to these also
occur irregularly scattered separately through the cortex, and more abundantly through
the choanosome, especially adjacent to the walls of some of the canals. These separate
cells are about 0-02 mm. in diameter, and usually consist of a number of quite isolated
little spherical bodies, homogencous, deeply stained, and translucent, and about 0°004 mm.
in diameter, The inner fibrous layer of the cortex has the structure usual to it. It
frequently sends strands of fibres into the outer cellular layer, which thus becomes more
or less divided up into a number of separate masses.

Choanosome.—The flagellated chambers measure about 0024 by 0°02 mm. in breadth
and length ; there is a single prosopyle to each, which In many cases measures about
0'004 mm, in diameter, the apopyle is wider, 0°008 mm., and leads into a longer or
shorter aphodal canal. The mesoderm is a sarcenchyme.

Pilochrota pachydermata, Sollas (Pl. XXXVIII. figs. 18-27).

Pilochrota puchyderma, Sollas, Prelim. Aceount, Sci. Proc. Roy. Dubl. Soc., vol. v. p. 190, 1836.

Sponge (Pl XXXVIII. figs. 18, 19).—Massive, irregululy lobate, raised into
irregular rounded ridges; frec, bearing several foreign bodies attached to the base by
fibrous bands. Two or more oscules on the upper surface, with strong membranous
marging ; wall of the cloaca smooth and imperforate for some distance from the oscule,
afterwards receiving the excurrent canals Ly several small simple mouths. Pores in
sieves, sieves collected into patches, chiefly present in the depressions between the ridges
of the surface. Surface smooth.

Spicules.—I. Megascleres. 1. Oxea (Pl. XXXVIIL fig. 20), slender, fusiform,
usually curved and sharply pointed, 1-193 by 0:0178 mm.

2. Orthotrizne (Pl. XXXVIIL fig. 21), rhabdome conieal, attenuating to an exceed-
ingly sharp point; cladi conical, at first diverging outwards and forwards, but ropidly
curving into horizontality. Rhabdome 1:114 by 0022 mm., cladi 0°12 mm. long.

3. Anatrizne (Pl. XXXVIIL fig. 22), rhabdome cylindrical, attenuated to an cxceed-
ingly sharp point; cladi at first rising from the rhabdome outwards and forwards, but
rapidly recurving outwards and backwards; the cladome in consequence depressed in
front; rhabdome 135 by 00158 mm., cladi 0067 mm. long, chord 0099 mm.;
sagitta 0°Q55 mm.
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II. Microsclere. 4. Chiaster, slender, hair-like actines, abruptly terminated, but
not tylote, proceeding from a minute globular centre ; diameter 0006 to 0011 mm.,

Colowr.—Purplish on the surface, yellowish-white within.

Habitat.—Reefs off Tahiti; depth, 30 to 70 fathoms.

Remarks.—The single specimen obtained of this sponge measures 59 mm. in width
and breadth, and 32 mm. in height. Two oscules were visible, of which the largest
measures 3 by 4 mm. in diameter.

Ectosome.—The cortex (PL. XXXVIIL fig. 25), on an average 1 mm. in thickness,
is composed of fusiform cells, collected together in variable number, sometimes as many
as twenty side by side, into fibres which cross each other chiefly in tangential planes, but
sometimes, especially in the outer two-thirds, in a curved radial direction. Immediately
beneath the investing epithelium is the usual thin layer of vesicles, about 0'004 by
0°007 mm. in length and Dbreadth, with their contained protoplasm deeply stained. At
intervals also in this position occur oval or round clusters of granule-cells, about 0°045 to
0’1 mm. in diameter. These are well shown, as seen from above, in the figure of a
tangential slice taken from the exterior of the cortex (Pl. XXXVIII. fig, 24). In this
figure are also seen the pore-sicves and diverging cladi of the trieenes.

At the edge of the oscule the outer layer of the cortex is extended to form a
membranous oscular margin about 003 to 0'25 mm. in thickness. It consists of a
readily staining matrix, bounded by epithelium, and containing granular cells in the middle,
and on each side of these occasional fusiform cells of small size. These are directed
towards the nearest epithelial surface, with which their distal extremities come in contact.

The oscular or cloacal cavity, as it descends through the cortex (PL XXXVIIL figs.
26, 27), is lined by a very evident epithelium, the constituent cells of which bulge
outwards like a succession of small vesicles; within them a nucleus is clearly discernible.
Below the epithelium is a pale layer about 004 mm. in thickness, contrasting strongly
with the dark hue of the fibrous tissue of the cortex which bounds it on the inner side.
Under a low power (PL. XXXVIIIL fig. 26), the epithelial edge of this lining layer appears
transversely striated, and when viewed under higher magnification (Pl. XXXVIILI. fig. 27),
this is found to result from the presence of deeply stained elongate cells, which are of
two slightly different forms, though otherwise similar; the one presents a more or less
cylindrical portion, 00078 mm. long by 00055 mm. broad, in which the nucleus is
situated, it ends by a broad base against the epithelium on the one hand, and at the
opposite extremity is produced into one or two fine fibres which are directed towards
the fibrous tissue of the cortex. The other is fusiform in shape, and ends against the
epithelium in a rounded conical end, which in some cases appears to be produced into

a fine hair-bke process, though I could not make sure whether this was not the torn
margin of an epithelial cell, :
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The inner half of the pale lining layer contains numerous small vesicular cells, 0:008
to 0:012 mm. in diameter, with a small spherical nucleus, and very probably surrounded
by & protoplasmic envelope, though this cannot be made out in my preparations. The
inwardly directed fibrils of the cylindrical and fusiform cells sometimes disappear amidst
these vesicular cells, but I have never been able to trace them into connection, sometimes,
on the other hand, they continue their course till they reach the fibrous tissue of the
cortex. It is also to be noted that strands of fibres from this tissue sometimes enter the
pale lining layer of the cloaca and extend up to the investing epithelium.

Choanosome.—The mesoderm is a sarcenchyme; numerous deeply stained granule-
cells are scattered through it.

The flagellated chambers measure about 0'024 by 0-017 mm. in breadth and length.
The pore-sieves (Pl. XXXVIII figs. 24, 25), open into wide cylindrical chones, which
communicate freely by unconstricted apertures with wide incurrent canals,

Pilochrota gegas, Sollas (Pl XX. figs. 1-13).
Pilochrota gigas, Sollas, Prelim. Account, Sci. Proc. Roy. Dubl. Soc., vol. v. p. 190, 1886.

Sponge (Pl XX. fig. 1) massive, rounded ; free, attaching to itself by fibrous bands
numerous small stones. Several large oscules on the upper surface, which is incrusted
with numerous foreign bodies. The oscular margin strongly membranous, partly con-
cealing the large roomy cloaca into which the excurrent canals open by large mouths,
which are overspun by a coarsely-meshed network. The pores in sieve-like areas,
irregularly distributed, leading into chones, from which the incurrent canals proceed,
sometimes traversing as single tubes the whole thickness of the sponge. Surface uneven,
not rough, nor hispid.

Spicules.—I. Megascleres. 1. Oxea (PL XX. fig. 2), isoactinate, stout, fusiform,
straight or somewhat curved, not sharply pointed; 1678 by 010387 mm,

2. Oxea (Pl. XX, fig. 3), slender, fusiform, anisoactinate ; distal thicker than proximal
half, which is sometimes attenuated to a filiform extremity ; 3'18 mm. by 00237 mm.

3. Orthotrisne (Pl. XX. fig. 4), rhabdome conical, attenuated to an excessively sharp
or filiform extremity; cladi simple, conical, curving outwards and slightly forwards,
frequently abruptly reflexed near the end. Rhabdome 1'96 by 00387 mm., cladi 0°223
mm. long.

II. Microsclere. 4. Chiaster (Pl XX, figs. 5, 6), centrum very small or absent;
actines excessively fine, tylote, somewhat numerous ; diameter 0'013 mm.

Colour.—Y ellowish-white.

Habitat.—St. Paul's Rocks, August 29, 1873. Taken with a fishing line from the
shore.

Remarks.—This fine sponge, 200 mm. in length, 125 mm., in breadth, and 82 mm,-in
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maximum height, was brought up on a fishing line used from the shore ; it is now divided
into two parts by a transverse section, but no part is missing. The surface is more or
less incrusted with foreign bodies ; on the upper surface these are chiefly small fragments
of shell, on the sides and lower surface small pebbles, which are attached by strong
fibrous bands.

There are as many as six large oscules on the upper surface, the Jargest measuring 12
by 8 mm. Each opens through a thick membranous margin into a large cloacal cavity,
within which a species of Ophiurid is sometimes found. The walls of the cloaca are pro-
duced into ridges and thick membranous partitions, between which the excurrent canals
open by round or oval apertures, which are spanned over by a fibrous network with large
oval meshes,

The ectosome, as in other species of Pilochrota, extends further inwards than in most
corticate sponges, in so far as it surrounds the canals, which in other sponges would be
known as the subcortical crypts ; its total thickness varies from 1} mm. to 1'6 mm. ; the
cistance from the surface to the homologues of the subcortical crypts is 0°5 mm. to
0°65 mm. on an average. Beneath the outer epithelium is a layer of chiasters, followed
by a darkly stained fibrous felt, usually about 0-16 mm., but sometimes reduced to
0°03 mm. in thickness; this passes into a layer of collenchyme 0°24 mm. thick, contain-
ing numerous fusiform cells ; oval vesicular cells 0012 mm, in diameter, and apparently
empty except for a very evident nucleus, 0'004 mm. in diameter; and faintly or not at
all stained granule-cells, which occur singly or in groups of from two or three to a great
number, forming oval or round clusters 0°06 mm. to 0-1 mm. in diameter. These last
cells, when occurring singly, are oval in outline, and about 0012 mm. to 0016 mm. in
diameter. The component granules are spherical and of very uniform size, about
0°002 mm. in diameter ; they appear to be stained at the edges, but not in the middle,
an appearance which may be due to the presence of an intracellular protoplasmic network.
An oval granular space, about 0°004 mm. in diameter, is sometimes present amidst the
granules, and is often more deeply stained than they are; it may represent a nucleus.
When aggregated in clusters the cells become polygonal by appression, and are sometimes
separated from each other by thin deeply-stained partitions, which form a kind of mnter-
cellular framework. Though most abundant in the outer half of the eortex, these cells
and cellular aggregates are not confined to it, but occur generally throughout the
sponge, and are especially noticeable in the walls of the larger water canals. Occasionally
they spread out immediately' below the lining epithelium of a canal in & single layer,
which has somewhat the appearance of a layer of granular epithelial cells, like those
figured by Poléjaeff in his Report on the Calcareous Sponges.!

The middle collenchymatous layer of the cortex passes into an inuer fibrous feit,
0'24 mm. thick, end beneath this lie the intercortical canals, which are homologous with

! Poléjaefl, Zool. Chall, Exp., part xxiv. pl. viii. fig. 8,
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subcortical crypts. These are surrounded by collenchyma containing numerous fusiform
cells, which are collected in places into fibrous strands or felts,

The walls of the larger canals in the choanosome are similarly constituted. The velar
diaphragms of these canals consist of a middle layer of fusiform cells, faced on each side
by epithelium, on the inner face of which chiasters are abundantly scattered. The fibrous
tracts extending from the cortex along the sides of the spicular bundles are strongly
developed. The flagellated chambers are small, about 0°022 by 0:02 mm. in breadth and
length, they communicate by long aphodal canals with the excurrent canals, and with
the incurrent canals by prosopyles (Pl XX. fig. 8).

The chones have the irregular form usual in the genus (Pl XX. fig, 7).

The bands for attachment are smooth, tough processes of the cortex, often attaining a
length of 5 mm. or more. The attachment to a foreign body is brought about simply by
an accurate adaptation of the two surfaces, that of the foreign body and that of the end of
the process, to each other. A longitudinal section of an average-sized band is shown
in Pl. XX. fig. 10. . A narrow longitudinal fissure in the interior, continuing the direction
of an irregular cleft at the attached end and lined by epithelium, remains to indicate the
origin of the process in two outgrowths of the cortex, that have subsequently coalesced.
A curved fissure, as shown in the figure, separates a more solid lower part from a cavernous
upper part. The latter consists chiefly of collenchyma excavated by numerous irregular
cavities, and containing numerous vesicular and fusiform cells. The lower part is almost
entirely composed of fusiform cells, lying in & stained matrix and running longitudinally
downwards ; in fig. 11, which is turned sideways up, these are shown much folded by the
contraction of the surrounding tissue. Between the fusiform cells oval unstained granule-
cells occur, singly and in strings of two or three or more (fig. 9). Associated with these
granule-cells are others of similar size, consisting of darkly-stained protoplasm, enclosing
two or three vacuoles and a nucleus; these appear to be the parents of the granule-cells ;
other granule-cells in & state of exhaustion are present. The attached surface of the
process is invested with epithelium, against which the fusiform cells terminate in the
manner shown in fig, 12.

The margins of the longitudinal fissure are represented as transversely striated in
fig. 10. This is the appearance they present under slight magnification, more powerful
objectives resolve this striation into a layer of small fusiform cells. At one end
of the fissure these are continued into the general fibrous structure of the band, but
elsewhere they are more or less separated from the main mass of fibres by the stained
matrix of the fibrous tissue, free from fibres, but containing two or three dark irregular
blotches, which have somewhat the form of multipolar ganglion cells. The fusiform
cells are darkly stained and about 0'04 mm. long, and the amaosboid cells, which look lik_e
blotches, occur near their inner ends. In any other position one might, but for their
excessive nﬁmbem, suspect these fusiform cells of a sensitive function.
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Pilochrota tenuispicula, Sollas (Pl. XV. figs. 28-32).
Pilochrota tenuispicula, Sollas, Prelim. Account, Sci. Proc. Roy. Dubl. Soc., vol. v. p. 190, 1886,

Sponge (Pl. XV. tig. 28), small, irregularly spherical, frce. A single comparatively
large oscule on the upper surface, with a membranous margin, leading into a large and
deep cloaca, on the walls of which numerous excurrent canals open. BSurface smooth,
partly incrusted with foreign bodies raised into a honeycomb-like reticulation of smooth
ridges; in the depressions between these, the pore-sieves, overlying the chones, are
situated.

Spicules.—I. Megascleres. 1. Oxea (Pl XV. fig. 29), varying from a stout, fusi-
form, somewhat sharply pointed variety to a slender anisoactinate form, having its
greatest diameter nearer the distal than the proximal end, from 135 to 2'3 by 016 mm.

2. Orthotrigne (Pl XV. fig. 30). Rhabdome slender conieal, attenuated to very
sharply pointed proximal extremity; cladi simple, conical, and extending horizontally
almost immediately on leaving the rhabdome, frequently crooked, and otherwise crippled.
Rhabdome 16 by 0°16 mm., cladi 0°12 mm. long.

IL. Microsclere. 3. Chiaster (Pl. XV. fig. 31), rare, a small but evident centrum
and very slender actines, not tylote; 0°012 mm. in diameter.

Colour.—Puce-grey.

Habitat.—Bermuda.

Remarks.—There is a single specimen of this sponge, 14 by 11 mm. in width and
breadth, and 10 mm. in height. The single oval oscule measures 3 by 1'5 mm. in
diameter.

Ectosome.—The cortex (Pl. XV. fig. 32), from 0°5 to 0'72 mm. in thickness, consists
chiefly of fusiform fibres distributed as in Pilochrota packydermata ; beneath the outer
epithelium is a layer of variable constitution, 0°02 mm. thick; it is not clearly defined from
the rest of the cortex, but appears as in the other species of this genus to consist of the col-
lenchymatous matrix which forms the basis of most of the tissues, freer in this case of cellular
elements than elsewhere ; the gelatinous basis iy stained by heematoxylin, and contains in
addition to tangentially disposed fusiform cells (though these are sometimes absent), either
the minute vesicular cells, about 0°009 mm. in diameter, previously described, or minute
oval protoplasmic bodies, about 0008 mm. in diameter, which may be the protoplasmic
parts of the vesicular cells without the enclosing vesicle ; these little bodies are prolonged
into a slender, darkly stained fibril, which proceeds from their distal end towards the
outer epithelium, 0'02 mm. distant, against which it terminates. Similar bodies occur
in many other sponges, and some are figured from the ectosome of Azorica pfeiffers
(PL. XXXVI. fig. 22). Beneath this outermost layer ocour the round oval clusters or balls
of cells, which appear to be .constantly present in species of this genus. They may
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attain a diameter of 0°25 mm., and are chiefly composed of cells in a non-granular
state, consisting of deeply stained protoplasm somewhat vacuolated ; some of the
constituent cells, however, consist of unstained finely granular material, and similar
colourless granular cells occur separately scattered amidst the fibrous tissue of the
cluster-bearing zone.

Choanosome.—Amidst the deeply stained sarcenchyma of the mesoderm are
numerous scattered cells, each lying in a small cavity, caused probably by post-mortem
shrinkage. These cells are of various sizes, the largest about 0'02 mm. in diameter, and
they consist of deeply stained, finely granular protoplasm, enclosing a well-marked oval
nucleus about 0°01 mm. in length, and in this again is a small spherical nucleolus about
0002 mm, in diameter. Besides these cells are others similar, but consisting of a
network of unstained material bearing minute stained granules on the nodes; these
appear to result from exhaustion of the stained cells.

The flagellated chambers vary from about 0°016 by 0:02 to 0-02 by 0°024 mm.
in length and breadth.

Chones.—The chones have the irregular canal-like form common in the genus. The
cortex immediately adjacent to them is somewhat modified, forming a thin layer next the
lining epithelium less fibrous than elsewhere; in the homogeneous matrix of this layer
minute fusiform cells about 0-04 to 0°07 mm. long appear, they lie with the long axis at
about right angles to the lining epithelium, against which the outwardly directed fibril
terminates ; the fibril of the opposite extremity is .lost amidst the fibrous tissue of the
cortex.

The chiasters, which are rare, are best observed in superficial tangential sections of the
cortex, where they will be found in comparative abundance immediately below the
epithelium around the margin of the pores.

Pilochrota crassispicula, Sollas (Pl XIV. figs. 9-15).
Pilochrota crassispicula, Sollas, Prelim. Account, Sci. Pros, Roy. Dubl. Soc., vol. v. p. 190, 1886.

Sponge (Pl. XIV. fig. 9), irregularly spherical, about 3'5 e¢m. in diameter, free, numerous
foreign bodies attached to the surface by strong fibrous bands, & single large oscule at the
summit, with & membranous margin, leading into a long tubular cloaca, which descends
obliquely into the sponge ; excurrent canals opening in the walls of the cloaca by numerous
mouths, spun over by a coarse reticulation, each mesh of which is occupied by a sphinctrate
velum. Pores in sieves, overlying chomes; situated chiefly at the bottom of parrow
grooves, which form a network of depressions over the surface, giving it a kind of
embossed appearance. . :

. Spicules.—I, Megascleres. 1. Oxea (Pl XIV. fig. 10), a massive, straight or curved,
fusiform variety, sharply pointed, or pencil pointed, or rounded off near the point, 2'd
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by 0'0513 mm.; and a long slenderer variety, anisoactinate, with the maximum diameter
nearer the distal than the proximal end, which is frequently attenuated to a filiform
extremity, 3'5 by 0-0237 mm.

2. Orthotrizne (Pl XIV. fig. 11); rhabdome conical, slightly constricted below the
cladome, almost cylindrical for the first distal fifth of its course, and then attenuating
rapidly to an almost filiform, sharply pointed extremity; ecladi conical, diverging
from the rhabdome outwards and forwards, and suddenly reflected close to the pointed
end, so as to become horizontal or bent backwards; oune of the cladi may occasionally,
but rarely, bifurcate past the point of retroflexion. Rhabdome 2:36 by 07079 mm.,
cladi 0'254 mm. long.

II. Microsclere. 3. Chiaster (Pl XIV. figs. 12, 13), varying from a smaller form with
a distinet centrum and short actines to a larger without a visible centrum and longer
actines, actines in both forms usually tylote, in the larger sometimes much reduced in
numbers, roughened and thickened ; smaller form about 0'012, larger 0-016 to 0°0197
mm. in diameter.

Colour.—Greyish-white.

Habitat.—Bahia, September 1873 ; depth, 7 to 12 fathoms.

Remarks.—There are two complete specimens of this sponge in the collection ; the
largest measures 37 mm. in height and 40 in width by 82 in breadth. The single
oscule is 5 mm. in diameter, and the cloaca, which enters the sponge very obliquely, running
almost parallel with the surface, is nearly 20 mm. in length. Its roof for a considerable
part of its course is furnished by the membrane of the oscular margin. The ectosome
(Pl XIV. fig. 14) is a cortex of variable thickness, depending on the size of the subcortical
canals, and usually ranging from 0'8 to 1'0 mm. It is widely excavated by the ectochones,
which are of various sizes, their roof is perforated by the short canals of numerous pores.
The ectochones often communicate below, several together, with a common canal, which runs
parallel to the surface, and appears to represent the endochones and subcortical crypts of
other corticate sponges. Beneath the outer epithelium and its associated chiasters lies a
thin layer of fusiform cells variously orientated parallel to the surface ; on the inner face of
this numerous oval vesicles, about 0°008 mm. long, are scattered ; they contain a darkly
stained protoplasmic body, which about half fills them, and appear to be prolonged into
two darkly stained fibrils, one proceeding from each end; in many cases they lie with
their long axis pointing at right angles towards the outer epithelium up to which the
fibril from the outer end extends, while the other fibril descends into the general tissues
and becomes lost to view. Next succeeding is a layer of tissue, consisting partly of
fusiform cells, partly of collenchyma, the former predominating, but not always to the
same extent; the fusiform. cells of this layer wander in tangential, radial, and inter-
mediate directions, and frequently Fun. parailel to-the sides of the ectochones,” This layer
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passes about the inner ends of the ectochones into a fibrous tissue in which the fusiform eells
run tangentially, and are variously orientated. The remaining part of the cortex is that
which surrounds the tangential canals, the representatives of the endochones and crypts
of other sponges; it is partly collenchymatous and partly fibrous in constitution.

In addition to the elements just described, clusters of granule-cells are present,
chiefly distributed immediately below the outermost layer of fibrous tissue; they vary
from about 0°1 by 0°06 mm. to about 0'2 by 0'18 mm, in diameter, though some are
smeller. Bach cell, about 0:016 mm. in diameter, is wholly composed of unstained,
colourless granules of remarkably uniform size. Between the cells is a thin layer of
darkly stained protoplasm, which separates them from each other, forming an inter-
cellular network throughout the cluster. A variable number of the cells, sometimes
more, sometimes less, are of very different characters to the others; remaining of the
same size, they present a well-stained oval nucleus about 0:005 mm. in diameter, enclosing
a minute spherical nucleolus, and surrounded by & film of darkly stained protoplasm,
which extends in radiating processes to the periphery of the cell; or, instead of this
protoplasm, a number of isolated, deeply stained spherical granules may be present.
The granules of the unstained cells, on the other hand, are so numerous that they lie
contiguous in a solid mass.

The ectosome is continued as a membrane 0°16 to 0°19 mm. thick over the cloaca,
and forms a rounded mergin to the oscule (Pl XIV. fig. 14). This oscular membrane
is very similar in composition (Pl XIV. fig. 15) to the rest of the ectosome, consisting
of a stained matrix traversed by fusiform cells, which take chiefly a concentric direction
around the oscule, but are also partly radiately arranged. Isolated granular cells and
clusters of these cells are also present, and, at a little distance below the outer epithelium,
the minute vesicles previously mentioned. On the upper surface of the membrane, near
the oscular opening, these are very clearly seen, with one fibril running to the outer
epithelium, and the other losing itself in the general tissue. The tissue of this oscular
membrane extends down the sides of the cloacal tube as a lining layer, 0'26 mm, thick.
This presents below the outer epithelium first a layer of chiasters, then of fusiform
cells longitudinally arranged, altogether about 0-03 mm. thick; this is underlaid by
clusters of granule-cells, forming a layer, traversed by fibrous strands, of about 0-05 mm.
thick. The rest of the cloacal wall, about 0'19 mm. in thickness, consists of fibrous
tissue, the fibres running both longitudinally and concentrically. The walls of the
larger canals are also formed chiefly of fibrous tissue and associated granule clusters;’
these fibrous walls are frequently 0'1 mm. in thickness.

The Choanosome.—The mesoderm is a typical sarcenchyma, with the sarcencytes very
clearly defined as small polygonal cells about 0°012 mm. in diameter. In some of them
young forms of asters, sbout 0°004 mm. in diameter, are well displayed ; the central paré
of the cell, as far as the ends of the actines of the aster, is of much paler colour than the:
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surrounding protoplasm of the exterior of the cell, appearing as a pale circular area
within a darkly stained granular field, bounded by a polygonal margin. In one instance,
instead of a young aster, two minute siliceous globules were observed within the
spicule cell. Fibrous strands are frequently seen wandering irregularly through the
sarcenchyma.

The flagellated chambers vary from about 00197 by 00237 mm. to 00237 by
0°0276 mm, in length and breadth.

The structure of the fibrous bands by which foreign objects are attached to the
sponge 1s similar to that described under this head in Pilochrota gigas.

Pulochrota purpurea, var. longancora, Sollas (Pl XIV. fig. 37).
Pilochrota longancora, Sollas, Prelima. Account, Sci. Proc. Roy., Dubl. Sec., vol. v. p. 190, 1886.

Sponge, small, somewhat quadrangular, cushion-shaped, with rounded margins ; free.
A single circular oscule on the upper surface, in the centre of a circular periproctal
membrane or cloacal roof. Margin of the oscule minutely fimbriated by a short fringe
of minute oxeas projecting radiately in the plane of the aperture. Surface of the
sponge rough, uneven ; pores lying in irregular winding channels or pits, separated by
irregular spicular ridges and pillars.

Spicules,—I. Megascleres. 1. Oxea, fusiform, straight, or more usually slightly
curved ; sharply, but sometimes abruptly pointed ; 1-63 by 0°035 mm.

2. Orthotrizne ; rhabdome conical, sharply pointed, with simple cladi, projecting at
first outwards and forwards, but curving into horizontality toward the end. Rhabdome
2'1 by 0°047 mm., cladi 035 mm. long.

3. Anatriagne; rhabdome long, slender, conical, sharply pointed, but sometimes
rounded off at the end ; cladi conical, making a large angle with the rhabdome, and only
slightly recurved. Rhabdome 3'5 by 0'0237 mm,, cladi 0°075 mm. long, sagitta 0-048
to 0°06 mm.: chord from 0°127 to 0:14 mm.

4. Oxea of the oscular membrane, minute. :

Il. Microsclere. 5. Chiaster, 0009 mm. in diameter in the ectosome, increasing to
0'012 mm. in the choanosome.

Colour.—Ashen-grey ; the choanosome of a brownish-white tint.

Habitat.—Torres Strait, August 1874 ; depth, 3 to 11 fathoms.

Remarks.—This sponge is almost identical with Stelletta purpurea, Ridley, being
chiefly distinguished by the much greater length of the anatrimne. There is but one
specimen in the collection; it mesasures 20 by 15 mm, in length and-breadth, and 11 mm.
in height.  The circular oscule is 1*5 mm., and the surrounding membrane 8 mm. in
diameter,
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Ectosome.—The cortex, 0-48 to 0°63 mm. in thickness, much resembles that of Pilo-
chrota haeckeli ; the outer two-thirds, or 0'318 mm., is a collenchyma, containing long
fusiform cells running in all directions, clusters of deeply stained granule-cells (Pl
XIV. fig. 87), and separately scattered cells, composed of faintly staining finely granular
material lying in cavities of the collenchyma, and in some places so numerous as to
constitute the greater part of the tissue. The chones, as usual in the genus, are irregular
in form, traversing the cortex as canals of various diameter, and usually converted
into a succession of vesicles by well-developed velar diaphragms.

The flagellated chambers measure about 0°0276 by 002 mm. in breadth and length,

Pilochrota, anancora, Sollas (Pl XIV. figs. 16-22).
Pilochrota anancora, Sollas, Prelim, Account, Sci. Proc. Ruy. Dubl, Soc., vol. v. p. 190, 1886,

Sponge (Pl. XIV., fig. 16), small, spherical, depressed, free. A single oscule situated
on one side of a membranous aren or cloacal roof. Surface uneven; pores large, in
sieves ; situated in winding, channel-like depressions.

Spicules.—1. Megascleres. 1. Ozea (Pl XIV. fig. 17), varying from a somewhat
stout, fusiform, usually curved, sharply pointed form, 168 by 0'023 mm., to a longer,
slenderer, anisoactinate form, with its greatest diameter nearer the distal than the
proximal end; proximally attenuating, often to a filiform, excessively sharply pointed
extremity ; distally variously pointed, excessively sharply or pencil-pointed, or rounded
off close to the end ; 3'18 by 0°021 mm,

2. Orthotrisne (Pl XIV. fig. 18), a conical rhabdome, usually rapidly attenuating
proximally to a filiform sharply pointed extremity ; cladi simple, straight, conical, sharply
pointed. Rhabdome 1°63 by 00276 mm., cladi 0127 mm. long.

II. Microsclere. 3. Chiaster (Pl. XIV. figs. 19, 20), a small centrum with numerous
fine rod-like actines, terminally tylote ; total diameter 0°0118 mm.

Colour.—Cream-white, '

Habitat.—Bahia ; depth, 7 to 20 fathoms,

Remarks.—The single specimen of this sponge messures 15 by 16 by 11 mm.; the
oscule is a little less than 1 mm., and the oscular membrane about 3 mm. in diameter.
The latter is not fringed with ozeas as in Pilochrota purpurea. The ectosome (PL XIV.
fig. 21) or cortex is about 072 mm. in thickness, the outer layer, for a distance inwards
of 0'24 to 0'35 mm., excavated by wide somewhat irregularly shaped ectochones, the
inner, 0'4 mm. in thickness, by the inferior cortical canal, into which the ectochones open.
The structure of the cortex resembles that of Prlochrota crassispicula, from Whif?h
the present species is chiefly distinguished by the slenderness of the rhabdome of 1t
orthotrisene ; it is possible that this character may 'not be of specific importance
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and that Pilochrota anancora is simply a young form of Pilochrota crassispicula.
The choanosome is similar to that of Pilochrota crassispicule, but the mesoderm is
less abundantly developed. The canals are provided with thick fibrous walls,
and numerous fusiform cells help to form the spicular tracts. Clusters of granule-
cells, though present in the cortex (Pl XIV. figs. 21, 22), are far less numerous in the
choanosome. The canals are provided with numerous vela, snd I observed here,
as I have in other instances, that a velum is somectimes perforated by two circular
apertures, each surrounded by concentric myocytes.

The flagellated chambers are aphodal, though sometimes a few appear to be eurypy-
lous; they measure 0°0276 by 0'031 mm. in length and breadth, and the prosopyle,
which in many cases is exceptionally clearly shown, is single and unsually measures about
0'012 mm. in diameter.

The sponge is of much softer texture than Pilochrota haeckeli and Pilochrota
longancora, which are hard and harsh to the touch.

Prlochrote moseleyr, u. sp.

Sponge compressed, ellipsoidal or thumb-shaped, attached below, bearing a single
oscule near the summit; oscular margin fringed with minute oxeas. Pores in sieves,
evenly dispersed.

Spicules.—I. Megascleres. 1. Somal oxea, fusiform, straight or curved, more or less
sharply pointed ; 1‘2 by 0'016 mm., and 14 by 0-013 mm.

2. Oscular oxea, small, fusiform, sharply pointed.

3. Orthotrizne; thabdome conical, pointed or rounded off near the apex ; cladi conical,
pointed, extending horizontally almost immediately after diverging from the rhabdome.
Rhabdome 1'6 by 0'05 mm., cladi 0'2 mm. long.

4. Anatrisne ; rhabdome conical, pointed or rounded off near the apex ; cladi curving
evenly backward almost immediately past their origin, the cladoms in consequence well
rounded in front. Rhabdome 1'6 by 002 mm., cladi 0088 mm. long, chord 0'103 mm.
sagitta 0°082 mm,

II. Microscleres. 5. Ectosomal chiaster, a small but evident centrum, and numerous
fine, hair-like, truncated actines ; total diameter 0°008 mm.

6. Choanosomal chiaster, no evident centrum, actines few in number, usually from
five to seven, slender, rod-like or somewhat conical, roughened, abruptly truncate, seldom
tylote ; total diameter 0024 mm.

Colour,—Greyish-white, .

Habitat.—Torreg Streit, August 7, 1874 ; depth, 3 to 11 fathoms.

Remarks.—There is but & single specimen of this sponge, it ‘measures 14 mm. in
height, and 9 by 12 mm. in width and breadth. The single circular oscule is 2 mm. in
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diameter, and leads into a’tubular cloaca about 3 mm. in depth. Its systematic position is
a matter of much perplexity. The choanosomal chiaster may be regarded as foreshadowing
the anthaster of other Stellettids, and it may be preferable to assign the sponge to the
genus Anthastra. The cortex is thin compared with most species of Pilockrota, from.
0'32 to 0'48 mm. in thickness, but since the outer layer to the thickness of 024 to
0'32 mm. consists of fibrous tissue, its place would seem to be with this genus. The
inner layer of the cortex, from 010 to 0'24 mm. thick, but not always present, consists of
collenchyma in which, however, fusiform cells are usually present in more or less abund-
ance. In the outer fibrous layer oval or round balls of granule-cells are present in
considerable numbers; they are about 01 mm. in diameter. The pores lead either
immediately or by communicating canals into the chones, which are about 008 to
0’16 mm. in diemeter, and usually open by wide unconstricted apertures into large
incurrent canals, the roots of which frequently extend tangentially beneath the cortex.
In one of these tangential extensions an Annelid, 024 mm. in diameter and over 2'0 mm.
in length, was observed ; it was evidently living when the sponge was placed in spirits,
and from the neatness with which it fills the canals, looks very much like an inhabitant.
The chones are frequently crossed by velar diaphragms, at the level of the inner surface
of the fibrous layer and sometimes at other levels, Concentric myocytes surround the
lumen of the diaphragm, and small fusiform cells, about 0:04 mm. in length, may some-
times be seen radiating from it; similar cells extend inwards from the sides of the
chones; in both cases the outwardly directed end of the cell stands in contact with the
free epithelial surface. In one case a conical cell, with a base about 0°004 mm, wide
applied against the epithelium, was observed; the conical body of this cell measures
0-008 mm. in length, is produced inwards into a delicate fibril 0°012 mm. long, and
presents at the middle a well-marked oval nucleus, 0004 mm. in length, containing a
small spherical nucleolus.

The flagellated chambers measure 0°024 by 002 mm. in breadth and length. The
canals, both excurrent and incurrent, contain large quantities of finely granular material,
pointing to the fact that the animal was actively feeding at the time it was captured.
The choanocytes, 0'004 mm. in diameter at the base, are deeply stained, and the proto-
plasm of the base appears more than usually granular.

Pulochrota lendenfeldi, n. sp. (PL VIL fig. 5).

Sponge (P1. VIL fig. 5) more or less spherical, supported on a short stallk ; no visible
oscules ; pores in sieves generally distributed. Cortex comparatively thin.

Spicules.—]1. Megascleres. 1. Ozea, stout, fusiform, usually curved, sharply pointed,
2'5 by 0°0434 mm. -
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9. Orthotrizne; rhabdome conical, attenuated towards the end, which is either
sharply pointe::l or rounded off near the point; cladi simple, conical, projecting first
outwards and forwards, and in the middle of their course bending into horizontality.
Rhabdome 2856 by 0:05526 mm.

3. Anatrizne; rhabdome conical, much attenuated prozimally, usually rounded off
near the point, otherwise sharply pointed ; cladi proceeding horizontally for only a very
short distance before becoming recurved ; thus the front of the cladome is semicircular in
outline. Rhabdome 1°75 by 00237 mm., cladi 0'1 mm. long ; sagitta 0°095 mm., chord
0'127 mm, _

II. Microsclere. 4. Chaaster, varying from a minute form, with an evident centrum
and short numerous actines, to a somewhat larger variety without a perceptible centrum,
and longer, sometimes roughened actines; actines in both forms tylote. Diameter of
the smaller form 0°007, of the larger 0:0118 mm.

Colour.—A. dark umber-brown externally, internally yellowish-grey.

Habitat.—Station 162, off East Monceeur Island, Bass Strait, April 2, 1874;

lat. 39° 10’ 30” 8., long. 146° 37’ 0” E.; depth, 38 fathoms ; bottom, sand and shells.
Dredged.

Remarks.—The single specimen of this sponge measures 17 mm. in width; its total
height is 20 mm., made up of 15 mm, for the somewhat spherical body, and 5 mm. for
the stalk, which is 5 mm. in width. The surface of attachment is oblique to the axis of
the stalk.

The systematic position of this sponge is more doubtful than that of Pilochrota
moseley: ; it differs from all other species of the genus in the absence of an evident
oscule, and the cortex differs considerably from the type. The canals or chones
descending from the pores open into a system of tangential canals from which the
incurrent canals of the choanosome proceed. The tangential canals, about 0'24 wm. in
diameter, separate an outer from an inner cortical layer. The outer, 0°32 mm. in thick-
ness, consists of collenchyma containing abundant. fusiform cells, which wander in all
directions, and render it fibrous. This is faced externally by a layer of fibrous tissue
0'02 mm. thick, invested with epithelium. In this layer also occur oval or round balls
of granule-cells, and numerous isolated granule-cells, The inner layer, also about 0'32
mm. in thickness, consists of large, densely stained fusiform cells running in various
directions in tangential planes. They form more or less separate layers, and, between
the deeper lying of these, islands of choanosome are included. There is thus an inter-
laminar passage between the cortex and the choanosome. |

The flagellated chambers are large compared with those of other species of the genus ;'
the following are measurements—0-0276 by 0-02, 0-032 by 0025, and 0:0855 by 0'0276
mm, in breadth and length.
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Genus 3. Astrella, Sollas.

The cortex is well developed, consisting of a thick outer layer of collenchyma, sharply
defined from a thick inner layer of fibrous tissue: the collenchyma passes into a thin
fibrous layer beneath the investing epithelium. Pores in sieves. Chones completely
differentiated, consisting of a main canal lying in the collenchymatous layer, proximally
constricted into a narrow tube which passes through the inner fibrous layer, distally
subdivided into several branches, each of which underlies a pore-sieve. The microsclere
is 2 pycnaster.

Astrella vosmaers, Sollas (Pl. XVL figs. 1-5; and PL XL, fig. 8).
Astrella vosmaer?, Sollas, Prelim, Account, Sci. Proe. Roy. Dubl. Soc., vol. v. p. 193, 1886.

Sponge (Pl. XVL. fig. 1), irregularly prolately ellipsoidal, or compressed cylindrical,
with rounded edges; serving as a basis of attachment to Stelletta phrissens. Surface
hispid, where the spicules are worn away regularly embossed.  Oscules not distinguishable
from the pores. Pores comparatively large, in sieves, gencrally distributed. Chones
large, much branched towards the exterior.

Spicules.—I. Megascleres. 1. Ozea, stout, fusiform, not sharply pointed, 3'138 by
0°0592 mm,

2. Dichotrizne (Pl. XVI. fig. 2); rhabdome conical, terminating proximally in a
rounded end about 0015 mm. thick; protocladi projecting outwards and forwards,
deuterocladi conical, usually rounded off near the ends, horizontal. Rhabdome 3-02 by
00789 mm., protocladi 0°0876 mm., deuterocladi 0238 mm. long, chord 0636 mm.

3. Anatrizne (PL XVI. fig. 3); rhabdome somewhat fusiform, rounded off at the
proximal end when about 0°006 mm. thick; cladi diverging outwards and only glightly
backwards for about the first fifth of their course, backwards and only slightly outwards for
the remaining four-fifths. Rhabdome 361 mm. long, 0:0237 mm. thick below the cladome,
then diminishing to 00197 mm., inereasing to 00276 mm., and finally attenuating to a
rounded end about 0°001 mm. in diameter; cladi 0°0895 mm. long, chord ¢:0395 mm.,
sagitta 0°0395 mm.

II. Microsclere. 4. Pycnaster (Pl. XVI. fig. 4), a small centrum passing into short
thick, obtusely truncated conical actines, from 00118 to 00158 mm. in diameter.

Colour.—Purplish-grey, darker on the upper exposed surface than underneath. .

Habitat.—Station 308, off Tom Bay, Patagonia, January 5, 1876 ; lat. 50° 8 30" &,
long. 74° 41’ 0”7 W.; depth, 175 fathoms ; bottom, blue mud. Trawled.

Remarks.—Two specimens of this sponge were trawled, bearing attached to them 3;
specimen of . Stelletta phrissens, which in the one case is much larger than its auPPO\IT:;I
(Pl XVI. fig, 1), and in the other much smaller, The larger-of the two: spe'drmenﬂ"é '
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Astrella vosmaers measures 30 mm. in height, 45 mm. in width, by 41 in breadth; the
smaller is about 35 mm. long by 23 mm. wide. In neither, after a careful search, could
any trace of an oscule be discovered. The surfaces of both are worn nearly smooth, as if
the sponges had been rolled about on the sea-bottom, the hispidating spicules remaining
only where protected by the attached sponge and at the opposite pole. The pores measure
from 0°025 to 0°0775 mm, in diameter, they occur in sieves which overlie the ends of the
canals forming the chones. The chones (Pl. XL. fig. 8) consist of a canal which sends off
numerous branches towards the dermal membrane, each branch terminating beneath a
pore-sieve. A single chone thus receives water from several pore-sieves, and may drain
an aren 15 mm. in diameter. In some cases, Lhowever, only one or two branches are
given off from the main capal. In the other direction the canal is continued inwards
through the fibrous layer of the cortex with a very much diminished diameter; it is easily
traced in thick slices by the layer of scattered pycnasters which accompany it, and which
extend over the face of the sphinctral muscle which closes its inner end. This sphincter
forms a ring-like swelling on the inner face of the cortex around the end of the chonal
canal.

Ectosome.—The cortex consists of a thin outer layer of fibrous tissue, 0006 mm. in
thickness, covered by the external epithelium and its underlying layer of pycnasters; of
a thick layer of clear collenchyma, 1+0 to 15 mm. in thickness, containing, in addition to
a network of collencytes, elongated fusiform cells, which, however, are not numerous
enough to give it a fibrous appearance ; and finally of an inner layer of fibrous tissue, the
component fusiform cells of which are arranged in the usual way, ¢.e., in fibres which run
concentric with the surface in various azimuths ; this layer varies from 0°16 to 0475 mm,
in thickness, and the total thickness of the cortex varies from 135 to 2'0 mm. Where
the megascleres pass through the cortex the inner fibrous layer is produced ontwards into
conical extensions, which surround the cladal ends of the rhabdomes; a single rhabdome
with the attached fusiform cells extending obliquely downwards from it on all sides into
the fibrous layer may frequently be observed.

Choanosome.—The mesoderm is a sarcenchyma, amidst which fusiform cells are some-
times seen wandering, especially in the neighbourhood of the canals, The chones lead
into subcortical erypts, which, like the larger excurrent canals, are furnished with collen-
chymatous walls, in which, in addition to the plexus of collencytes, deeply stained
fusiform cells, and rarely large granular cells elongated in the same direction as the
fusiform cells, are to be seen. Although no discoverable oscules exist, there is no diffi-
‘culty in distinguishing the incurrent from the excurrent canals, the interdigitation of the
two systems being very clearly revealed in good sections. The large excurrent canals,
with collenchymatous wally, communicate with the flagellated chambers only by their
terminal branches, and never directly through the wallz; indeed, branch canals may some-
times be observed extending between the surrounding sarcenchyma and the collenchyma
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of the canal walls, or excavating the sarcenchymatous face of the latter, in order to
supply the adjacent chambers. The incurrent canals appear to communicate directly
with the adjacent chambers wherever they may lie. The flagellated chambers are small,
on an average 0°02 by 0-0275 mm. in length and breadth.

One must not omit to mention that, in the collenchymatous canal walls, cylindrical
cells with swollen bases, extended into one or more long filaments, are to be observed,
the cylindrical end in which the nuecleus is situated lying contiguous to the lining
epithelium, and the filamentous end radiating into the plexus of collencytes.

The remaining Stellettide are heterasterose, ¢.e., more than one form of microsclere
is present; the additional microsclere may be another euaster, a sanidaster, amphiaster
or microrabd.

Subfamily 2. EUASTERINA.

Hetcrasterose Stellettide, in which the additional microsclere is a eunaster.

Genus 4. Anthastra, Sollas.

Sponge usually more or less spherical ; oscules distinet or not; pores in sieves over-
lying subdermal cavities. Ectosome thin, collenchymatous; excavated by extensive
subdermal cavities. In addition to a chiaster an anthaster is present.

Anthastra pulchra, Sollas (PL XII, figs. 1-28). |
Anthastra pulchra, Sollas, Prelim. Account, Sci. Proc. Roy. Dubl. Soe., vol. v. p. 191, 1886.

Sponge (Pl. XII. fig. 1) small, globular, free. A single small oscule on the summit.
Pores in eribriform areas, generally distributed. Surface even, harsh to the touch. The
oscule is surrounded by a membranous margin, and leads into a cloaca, which receives
several comparatively large excurrent canals opening into it by sphinctrate mouths.

The ectosome is from 0'318 to 0°478 mm, thick.

Spicules.—I. Megascleres. 1. Ozea (Pl XII. fig. 2), fusiform, straight, or more
usually ourved, somewhat sharply pointed ; from 239 to 31 by 0:0315 mm.

2. Orthotrizne (Pl XII. fig. 3), a conical rhabdome, very sharply pointed or rounded
off close to the point; simple conical cladi, rapidly and regularly curving out into hori-
zontality. Rhabdome 26 to 2'9 by 0°0474 mm., cladi 0'25 to 0°27 mm. long.

3. Anatrisne (Pl XII fig. 4), a conical rhabdome, very sharply pointed or rounded
off close to the point; cladi extending horizontally for from one-third to one-half of
their course, and then curving backwards and outwards. Rhabdome 2°6 to 29 by
0°0815 mm., cladi 0125 mm, long, chord 0-181, sagitta 0°1114 mm. N

II. Microscleres. 4. Anthaster (Pl. XIL figs. 7-18), actines conical, spined, verying
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from two to seven in number ; a single actine of a tetrad form measures about 0°0158 by
0'004 mm.

5. Chiaster (PL XII, figs. 6, 14, 15), varying considerably in size and general
character ; a small form with a comparatively large centrum and numerous short actines,
about 0°008 mm. in diameter, and a larger form, with a smaller centrum and longer actines,
0'012 to 0'0158 mm. in diameter. In both the actines are abruptly terminated, hair-like
rods, sometimes conical and pointed, scarcely if ever tylote.

Colour.—Yellowish-white,

Habitat.—Station 1634, off Twofold Bay, Australia, April 4, 1874 ; lat. 36° 59" 8.,
long. 150° 20" E. ; depth, 150 fathoms ; bottom, green mud. Dredged.

Remarks.—Ten specimens of this sponge were dredged ; the largest does not exceed
14 mm. in diameter, with an oscule 15 mm. wide. The smallest 13 10 mm. in maximumn
width, with an oscule 0'5 mm. in diameter,

The oscule (PL XII fig. 23) leads obliquely into a small cloaca, into which the excur-
rent canals open by sphinctrate apertures. The perforated muscular membrane, thus
tympanising the ends of the excurrent canals, may be regarded as a highly developed
velum. Velar- diaphragms oceur at intervals throughout the whole extent of both
incurrent and excurrent canals. The excurrent canals diverge from the cloaca on all
sides towards the exterior, branching as they go, and interdigitating with the incurrent
canals. The flagellated chambers (Pl XII. fig. 28) vary from about 0-028 to 0032 mm.
in width, and 0-0197 to 0024 in length; the prosopyle varies from about 0°007 to
0'01 mm. in diameter, and communicates with incurrent canal by a short prosodus.
The apopyle is from 0°008 to 0'016 mm. in diameter, and is continued into an aphodus
from 0'010 to 0°028 mm. long. The choanocytes are very sharply defined ; a small but
evident nucleus is seen within the rounded body, which is about 0°004 mm. in diameter ;
the collum is defined by a sharp outline on each side, and passes into the collar, which
is continued into the common fenestrated membrane. Notwithstanding the clearness
with which the foregoing characters are displayed, no trace of cilia is to be discovered.

The ectosome (PL XII figs. 23-27) has the characters usual in the genus; its inner
surface next the choanosome is not defined by any special fibrous layer, but exteriorly,
beneath the outer epithelium, fusiform cells are abundantly present in the collenchyma
of which it is constituted. Quite as numerous as the collencytes are the rounded clusters
of bacteria which are strewn through this tissue (Pl. XIL fig. 25). The subdermal cavities
may be regarded as a system of irregularly winding and branching superficial canals,
crossed by numerous vela, and separated by the collenchyma of the ectosome, through
which the spicular pillars proeeed (P, XII. figs. 26, 27). The pores are collected in sieves
overlying small canals, which descend directly into the subdermal .cavities, and open
into them freely or through a wvelar diaphragm; in some cases these pore-canals are
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constricted into two divisions by a transverse velum (Pl XIL fig. 24). The epithelium
of the canals is very clearly shown in some parts of the thin slices, and frequently the
outer membrane of the epithelial cells is supported on the tylote ends of the chiastral
actines in tent-like projections. The cladi of early forms of the anatrieene project from
the primitive tylus at right angles to the rhabdome, as shown in figs. 16-18, PL. XIL, the
first two figures representing two successive stages in the growth of the spicule, while the
third is a more highly magnified representation of the spicule illustrated in fig. 16. The
cladi of the protrizne project outwards and forwards from the first (fig. 19). The tylus
from which the cladi originate is well shown in the end view of a young trieene given in
fig. 22.

The anthasters show no tendency to constancy in the number of the actines; six are
frequently present, but five, four, three, and two are quite as common. The young
anthaster is smooth, with conical pointed actines (figs. 20, 21); it is not an overgrown
chiaster, but both probably are modifications of a more primitive form.

Both chiasters and anthasters are found alike in the choanosome and the ectosome,
but anthasters are more numerous in the latter region than in the former, and are wholly
absent near the centre of the sponge. The chiasters appear nearer the epithelial surfaces
than the anthasters; thus in the ectosome they are plentifully scattered over the inner
face of the lining epithelium of the subdermal cavities, almost to the exclusion of
anthasters, which usually are more deeply seated in the collenchyma,

Anthastra communds, Sotlas (Pl XIIL figs. 1-29; Pl XV. figs. 20-27).
Anthastra communts, Sollas, Prelim. Account, Sci. Proc. Roy. Dubl. Soc., vol. v. p. 191, 1886.

Sponge (Pl XIIL figs. 1, 12, 13) nearly spherical when young, spherical, oval, or
tuberose when older. Free or attached; frequently sparingly incrusted with foreign
bodies. Oscules usually not distinguishable from the pores; in one specimen distinct,
congregated. Pores in cribriform areas marked out by the cladi of the dichotrisnes.
Subdermsl cavities forming winding, branched, anastomosing canals within the ectosome.
Exzcurrent canals usually small, not distinguishable from those of the incurrent system.
Surface even, rough to the touch, hispid in places

Spicules.—I. Megascleres. 1. Ozea (Pl XIII figs. 2, 14; PL XV. fig. 23), fusiform,
straight or slightly curved, variously pointed, obtusely or sharply, or tornotate or
strongylate, 42 to 5'6 by 006 to 009 mm. A smaller oxes, apparently a young form
of the preceding, is present, and forms within the ectosome radiating pencils at the
ends of the radial spicular sheaves.

2. Dichotrimne (PL XIII. figs. 8, 15, 19; PlL. XV, fig. 24), a conical rhabdoms,
much attenuated proximally, sharply pointed or rounded off near the end ; cladi bifurcate,
protocladi projecting forwards and outwards, sometimes more outwards than forwards,
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sometimes the reverse, in the latter case curved, giving the cladome a cyathiform
appearance, in the former usually straight; deuterocladi sometimes extending horizon-
tally, sometimes projecting slightly forwards. Rhabdome 4°418 to 5°7, by 009 to 011
mm., protocladi 0°143 to 0'16 mm. long, deuterocladi 0'19 to 0'48 mm. long, chord
0'524 to 1'114 mm.; distance from the cladal origin to the dichotomy of the arms
measured along an imaginary line representing the axis of the rhabdome produced 0095
to 016 mm.

8. Anatrizne (Pl XIIL figs. 4, 21; PL XV. fig. 25), a conical rhabdome sharply
pointed or rounded off near the end; cladi gently recurving from their origin back-
wards, or first projecting outwards and then recurving ; cladome rounded or flattened in
front. Rhabdome 3'0 to 43 by 0032 to 0°039 mm., cladi 0127 to 0°'16 mm. long,
chord 0°16 to 0°2 mm., sagitta 0°12 to 015 mm.

II. Microscleres. 4. Anthaster (Pl. XIIL figs. 5, 22-24; Pl. XV, fig. 26), centrum
usually not enlarged; actines cylindrical or sometimes conical, minutely spined, either
entirely, or partially, in the latter case frec from spines near the origin; usually from
three to seven in number, sometimes numerous ; from 0021 to 0°028 mm. long.

5. Chiaster (Pl XIIL figs. 6, 25-28; PL XV. fig. 27), centrum usually not enlarged,
but occasionally, though very rarely, forming a sphere of greater diameter than the
length of the actines; actines slender, hair-like, usually smooth and tylote, sometimes
thickened and roughened; sometimes ending abruptly, without becoming tylote; usually
numerous ; 0°006 to 0°008 mm. long.

Colowr.—Greyish or cream-coloured white ; in one group of specimens russet-red.

Habitat.—Station 162, off East Moncoeur Island, Bass Strait, April 2, 1874 ; lat, 39°
10’ 30" 8., long. 146° 37’ 0” E. ; depth, 38 fathoms; bottom, sand and shells. Dredged.

Station 1634, off Twofold Bay, Australia, April 4, 1874 ; lat. 36° 59’ 8., long. 150°
20" E.; depth, 150 fathoms; bottom, greer mud. Dredged.

Port Jackson, June 3, 1874 ; depth, 6 to 15 fathoms.

Remarks.—A large number of specimens of this sponge were dredged. From
Station 162 three specimens, from Station 163a thirty-five specimens,. and from
Port Jackson eleven specimens were obtained. After examining a few specimens
from each station, I was inclined to regard those from different stations as
belonging to three different species, the first distinguished by its reddish colour
and minute difference in the chiasters; the second distinguished from the first by
containing typical chiasters, and from the third by the straightness of the protocladi of
the dichotrizene ; and the third characterised by the curved form of the protocladi. On
further examination, the cheracters of the spicules appeared to be subject to much
variation, and I therefore made an examination of the spicules of nearly thirty specimens ;
the result showed that none of the differences ohserved in the-spicular forms could be
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relied on for specific or even varietal distinctions. In some of the specimens from Station
1634 and from Port Jackson the dichotrienes are characterised by cyathiform cladomes
(PL XIIL fig. 19) (¢.e., the protocladi are curved as along the sides of a cup), in others
the cladomes are infundibular (7.e., the protocladi are straight, diverging as along the
sides of a funnel) (PL. XIIL fig. 8). The cyathiform character is found to vary consider-
ably, so that sometimes the cladomes approximate to the infundibular type, and at others
become more cyathiform than usual ; indeed, variations in this respect may be observed
in the same individual sponge.

Carter has made use of the angle which the cladi of the chief trizenes make with the
rbabdome in the Geodiidee to separate the sponges of this family into smaller groups;
it is true that a character which is inconstant in one family may become of great
importance in another, but it does not seem probable that a character which is not even
of varietal importance in the Stellettide can be employed for making large divisions in
the Geodiide ; nor,on further examining into the value of this character in the Geodiidze,
do we find it more constant there than from the present instance we might expect.

The limits assigned to the dimensions of the spicules in the description above given
were obtained from an examination of a considerable number of specimens, and apply to
the species, not to the individual ; within the limits of an individual the range of varia-
tion is comparatively slight. I do not suppose that this species is markedly more
variable than others I have described ; the simple explanation lies in the fact that more
specimens were examined.

The smallest specimen measures about 8 mm. in diameter, the largest 48 by 38 by
40 mm.

The ectosome, which on an average is about 0°08 to 009 mm. thick, consists of
cavernous collenchyma, and is so extensively excavated by the ectosomal canals that
the tissue is restricted to forming the roof and floor of these eanals, and the connecting
pillars which are traversed by the spicular sheaves. Transverse vela, perforated by
sphinctrate apertures, cross the ectosomal canals at intervals. Fusiform cells are present
in the collenchyma, especially in the roof of the ectosomal canals; they are not more
abundant in the floor, which passes into the choanosome, than elsewhere. Round or
oval cells containing somewhat large, round, deeply staining, highly refringent granules
(Pl XIIL fig. 7) are common in the collenchyma, thickly dispersed through it; they also
occur in the choanosome. The exterior of the ectosome contains a dense layer of
anthasters.

From the ectosomal canals others arise which descend radially, parallel to the spicule
sheaves into the choanosome ; they are crossed at close intervals by the usual transversé
vela. At the entrance of some of these canals into the ectosome, the latter is mu@}.
thicker than elsewhers, and the ectosomal canal large and subdivided by horizontal Pﬂm'
tions ; this appears to distinguish in some cases the excurrent from the incurrent conalf
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for I find that it marks the ends of those excurrent canals which terminate by simple ostia
in an exceptional specimen to be further referred to later. The mesoderm of the choano-
some is a sarcenchyma. The flagellated chambers (PL XIIIL fig. 9) are very clearly
and sharply defined in all their characters. The choanocytes present a rounded base with
the usual nucleus and nucleolus, a short collum deeply stainable extends from i, and is
continued into an unstained structure seen as two sharply marked lines in section; this
is apparently the collar; the collar enters into the fenestrated membrane; the whole
length of the cell is about 0-0118 mm. The prosopyle is single and large, about 0-0118
to 0:016 mm. in diameter; the apopyle appears usually to be smaller, from 0008 to
0'012 mm. across; a narrow aphodus proceeds from it, on an average about 0019 mm.
long, but varying according to the distance to be traversed from the canal into which it
flows and the chamber to which it belongs.  The chamber always lies close to the
ultimate wide branch of one of the incurrent canals, the prosopyle opening immediately
into it or by means of a very short prosodus. The marked contrast between the large
ultirate incurrent canals, with the layer of flagellated chambers immediately sur-
rounding them, and the small branches of the excurrent system, with their repeated
ramifications ending in a special aphodal canal for each flagellated chamber, is well
shown in Pl XIII. fig. 8.

The peripheral ends of the excurrent canals are no larger than those of the incurrent
gystem, and only in a few specimens is an excurrent canal of large size to be met with
at all, and this does not communicate directly with the exterior, but by means of smaller
branches which run radially to the ectosome, to open by the usual cribriform pore-areas.
These areas, which present the same characters whether serving for admission of water to
the incurrent system or its ejection from the excurrent, occur between the deuterocladi
of the dichotrizenes ; these, extending horizontally in the ectosome beneath the epithelium,
form by their symmetrical disposition a very regular framework ; within the areas of this
framework (PL XV. fig. 20) the ectosomal roof is perforated by pores, from 0004 to
0015 mm. in diameter; the margin about each pore is very thin, consisting of an
inner and outer layer of epithelium, with an excessively thin intervening layer of
collenchyma containing a few fusiform cells; between the pores these increase in number
as the collenchyma in thickness, forming a secondary framework of tissue within the
primary spicular framework ; the thickening of the framework does not affect the level
surface of the exterior epithelium, but bulges out on the under surface of the roof, so that
in transverse section each pore forms an opening at the summit of a low dome, the walls
of which are formed by the secondary framework. In one specimen the areas at one end
of the sponge are each occupied by a single aperture or ostium which replaces the
fenestration just described. These ostia are the openings of excumrent canals.

In Anthastra pulchro and the present species we are presented with a series of
stages in the modification «of the exvurrent eanal system which serves to exzplain the
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lipogastrism and lipostomism already indicated. There is always a single oscule in
Anthastra pulchra, but, while always small, it varies considerably in size, and sometimes
becomes so minute that it requires properly orientated thin slices to find it. In
correspondence with the reduction of the oscule we find a reduction in the size of the
main excurrent canals,

Passing to Anthastra communis, we find that the oscule has disappeared, being
represented either by small ostia or most commonly by pore-sieves; the large excurrent
canals are also reduced and have usually disappeared. The explanation which suggests
itself is as follows :—With the reduction in size of the oscule the pressure within the
excurrent canals (the size of the sponge, area of the pores, and extent of the flagellated
surface remaining unchanged) must be increased; but the passage of water through the
sponge depends on the pressure over the excurrent face of a flagellated chamber being
less than that on its incurrent face, and hence this increase of pressure must be reduced.
Now the branches of the excurrent canals run radially in all radiate sponges towards the
ectosome, interdigitating with the incurrent canals. Continued growth will cause them
to enter the ectosome and reach the exterior. There they find already built up the
ectosomal spicular framework, and consequently when they open to the exterior they
(o so through areas, fenestrated or simply perforated, like those already established in
connection with the incurrent tubes. The branches of the excurrent tubes having now
established communication with the exterior, water can as easily, probably more readily,
escape through them than through the main canals, which thus become of secondary
importance. With the growth of the choanosome these then become pressed together
and are finally obliterated, the branches alone sufficing for an exeurrent system.

The development of the protrisenes and anatrizenes, after their earliest appearance,
can be readily followed in sections of this sponge. The cladomes lie one behind the
other in the radial sheaves, forming a series in which progressively younger forms are
encountered as we pass from its distal to its proximal end. The youngest observed
forms occur at a distance of about 2°4 to 3'2 mm. from the outer surface. The youngest
protrieene (Pl. XIIL fig. 16) commences with a swelling or tylus at the distal end of
a uniaxial spicule (oxea), produced at the broad distal margin into three short conical
spines, traversed by axial fibres ; these spines are the rudiments of the adult cladi. The
axial fibres are quite straight, and project outwards and forwards, at an angle of about
120° with the axis of the rhabdome. Thus at an early stage all the trismes of the
sponge are provided with simple cladi. With growth the spines of the protrisenes
increase in size and maintain their originel direction, or, in the specimens with cyathiform
cladomes, curve slightly inwards as they extend forwards. They presently bifurcefe,
the deuterocladi first appearing as exceedingly short processes with rounded ends (PL XIIIL.
fig. 18) ; both primary and secondary cladi continue to increase in size as they are traced
distally, the latter both in length and thickness, the former apparently only in thickness.
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The anatrisenes likewise present, in the first observed stage, a long rhabdome expanded
distally into a somewhat obconical thickening, from which three small spines project at
the distal margin (Pl XIIL fig. 20); they diverge at first horizontally, or at right angles
to the thabdome, and preserve this direction for some distance in specimens characterised
by cladomes flattened in front; in those with rounded cladomes a slight backward
curvature is often very early observed; they subsequently grow backwards more than
outwards, and so give rise to the adult form; a further deposit of silica may quite
conceal the originally borizontal growth of the cladi, converting an originally flat-fronted
into a round-fronted cladome ; but the position and direction of the axial fibre remains
unchanged, and faithfully records the successive change in direction of the growth of the
cladi. The spicules of sponges grow outwards into the cortex, and are subsequently cast
out from the sponge to be replaced by fresh ones; evidence of this forward growth is
afforded by the sponge under description, since none but fully developed spicules are
found with cladomes in the ectosome, and as we descend deeper into the sponge succes-
sively younger forms are met with ready to replace those in front as soon as they are
cast out.

The large cells surrounding the spicules (Pl XIII fig. 10), and serving apparently
as mother-cells, are well seen in many of the sections of the sponge. They occur about
the middle of the oxeate spicules, but about two-thirds from the proximal end in both
forms of trisene.

Anthastra parvispicula, Sollas (Pl. XIII. figs. 30-40; Pl. XL. figs. 1, 2).
Anthastra parvigpicula, Sollas, Prelim. Account, Sci. Proc. Roy. Dubl. Soc,, vol. v. p. 192, 1886,

Sponge (Pl. XIII. fig. 30), small, spherical, free, with a single small oscule. Pores in
sieves, generally distributed. Surface even, soft to touch.

Spicules.—I. Megascleres. 1. Ozea (Pl XIIIL fig. 31), fusiform, usually curved,
somewhat sharply pointed, 1'8 by 002 mm.

2. Orthotrisne (Pl. XIIL fig. 32), a conical, sharply pointed rhabdome; simple
conical cladi, diverging from the rhabdome at a wide angle, and rapidly, somewhat
suddenly bending into horizontality, Rhabdome 1°75 by 0°02 mm,, cladi 0'21 mm. long.

3. Anatrizne (Pl XIIIL figs. 33, 34), a conical, sharply pointed rhabdome; stout,
short, conical cladi, rapidly recurving till nearly parallel with the rhabdome ; front of the
cladome rounded. Rhabdome 1'3 by 0'016 mm., cladi about 0'045 mm. long, chord
0°0485 mm., sagitta 0°05 mm, long, thickness of cladal rhabdome 0°025 mm.

II. Microscleres. 4. Anthaster (Pl XIII. figs. 35-87), as in Anthastra pulchra, but
with somewhat slenderer, less coarsely spined actines; length of a single actine of a
tetractinose form 0°014 mm., diameter 0-0035 mm.

5. Chiaster (Pl. XIII fig. 38), a scarcely perceptible centrum and hair-like actines
abruptly truncated, not tylote; diameter 00118 mm.
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Colour.—Greenish~grey.
Habitat.—Station 161, off :Melbourne, April 1, 1874 ; lat. 38° 22’ 80" 8,, long. 144°
36' 30" E. ; depth, 33 fathoms,; bottom, sand. Trawled.

Remarks—The ectosome (Pl XIIL figs. 39, 40) is about 0'4 mm. in total thick-
ness; the pores open directly into wide canals, which terminate below by freely opening
into extensive subdermal cavities, from which the incurrent canals are produced inwards,
These, like the excurrent .canals, are widely open, crossed by vela with wide apertures,
and surrounded by thin collenchymatous walls, in which fusiform and vesicular cells
occur a8 well as collencytes. The ectosome, owing fo the extensive subdermal cavities,
is reduced chiefly to an outer layer, 0'13 mm. thick, forming the roof of these cavities,
and to the pillars of tissue between them; the floor of the subdermal cavities is only
separated from the choanosome by the epithelial lining and a discontinuous layer of vesicular
cells, not more than 0°008 mm. in diameter. The ectosomal tissue forming the roof of
the subdermal cavities consists of collenchyma, in which are abundance of fusiform cells,
especially numerous immediately below the dermal epithelium ; they lie tangentially,
except in the pillars between the subdermal cavities, where they assume a radial direction.
Just below the margin of the pores, directed at right angles to the surface of the poral
canal, small, deeply stained, fusiform cells are in some cases conspicuously present; they
are about 0°024 mm. long, it may be a little longer, and the nucleus is situated about
0:009 mm. from-the outer end, which is in immediate contact with the lining epithelium
of the canal, if indeed it does not penetrate it (Pl. XL. figs. 1, 2). In form, general
characters, direction, and position these cells are strikingly similar to those which von
Lendenfeld has interpreted as sense-cells. '

The chosnosome is a sarcenchyma. The flagellated chambers are about 003 by
0'024 mm. in length and breadth, the choanocytes 0'012 mm. in length, with & spherical
body about 0:004 mm. in diameter; the collum can be traced as .a double contoured
band up to its entrance into the fenestrated membrane, The apopyle and prosopyle are
of about the same diameter, from 0°008 to 0°015 mm. '

Anthastra pyriforms, Sollas (Pl. XV. figs 1-19).
Ecionema pyriformis, Sallas, Prelim. Account, Sci. Proc. Roy. Dubl Soc., vol v. p. 199, 1386

Sponge (Pl XV, ﬁgs 1, 2) somewhat obeonic, attached by a flattened base, Ilﬂnghy
straight sides, which pass by a ;gently rounded margin;into:a flattened or: depressed upper.
surface, bearing numerous.small oscules. Chisf excurrent .canals wertically: aspending40
open each by one or more chones in the oamiles. FPores; laxge, in ieves,. )gelih ..' “
tributed over thesides,.... cang ok L LY ket BTl

Sprcules.—1, Megascleres. 1. Qwecc r(ﬂﬁ] XN. B gaﬂcmagme, .ﬁnﬁmw H
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pointed or not, straight or curved ; varying in different specimens from 3:14 by 0-095
to 4 by 0104 mm.

2. Protrizne (Pl. XV, fig. 6), rhabdome massive, conical, roundly pointed; cladi
conical, stout. Rhabdome 2'86 by 0'1 mm., cladi 0'2 mm. long, chord 0-318 mm.

8. Dichotriame (Pl. XV. figs. 4, 5), rhabdome massive, conical, much attenuated
proximally, sharply pointed or rounded off near the point; protocladi diverging
outwards and forwards; deuterocladi horizontal, conical, and obtusely pointed or
rounded off. Rhabdome 302 by 0095 to 372 by 0163 mm., protocladi 01114 mm.,
deuterocladi 01114 to 0’175 mm. in length, chord from 0-7 to 079 mm.

4. Anatrizne (Pl XV. figs. 7-9), rhabdome slender, conical, excessively sharply
pointed or rounded off near the end ; cladi extending outwards more than backwards;
cladome rounded or slightly flattened in front. Rhabdome 20 to 2'1 by 0023 mm., cladi
00158 mm. long, sagitta 0-0118 mm., chord 0:0276 mm.

II. Microscleres. 5. Anthaster (Pl. XV. fig. 10), actines bacillary with rounded
ends, minutely spined, usually four to secven in number, but varieties in which they
are more or fewer are present; a single actine of a tetrad form 0-013 by 000395 mm.

6. Cliaster (PL XV. fig. 11), no perceptible centrum, actines fine, hair-like, variable
in number, tylote; a single actine 0-008 mm. long.

Colour.—In two specimens a purplish-grey, in a third yellowish-white.

Habitat.—Port Jackson, June 3, 1874 ; depth, 30 to 85 fathoms.

Remarks.—Two specimens of this sponge and part of a third are present in the
collection. Of these, one measures 57 mm. in maximum height by 47 mm. in diameter,
its basal attached surface is an irregular triangle about 22 mm. across; the second is
48 mm. in height, much enlarging from the base upwards, so that while the base
measures about 25 by 18 mm., the somewhat oblong upper surface measures as much as
62 by 41 mm. The fragment is the lower part of the sponge bearing the surface of
attachment, and since this measures about 22 mm. in diameter it indieates for the entire
sponge a size similar to that of the other two. The small simple oscules of the upper
surface measure about 1 mm. in diameter, sometimes more, sometimes less ; the pores are
large and do not, so far as one can judge under a strong simple lens, occur more than
four or five together in a single sieve. The chones are simply the ectosomal ends of ‘the
canals, which undergo searcely sny modification: on: passing out ef the. cheanocsoms, if
any.

The ectosome (PL XV.fig. 12)is about 0'§ mm: im thickmess; the outer. 0-04 to 012 mm.
consists of collenchyms erowded with fusiform cells running pasallel to the epithelial surface,
the rest of the ectosome is composed of collenchyma: with woll-develapéd: colleneytes.
The collenchyrme is in addition crowded with oval: eells, ¢'0% mm. it -dismater, made up
of deeply stained .eval bodies abput (004 rm,.in. disorefer (PL.XV.fig. 13). These
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are so abundant as to apparently constitute the main portion of the collenchyma,
through which they are evenly distributed ; they are also common in the choanosome.
Abundantly present along with these problematical cells in the ectosome are examples of
a species of Diatomacea. Seen longitudinally (Pl XV. fig. 19) they present an oblong
outline with rounded angles, the largest measuring 013 by 024 mm., in transverse
section (Pl XV. fig. 18) they are square or oblong with rounded corners. Lying closely
along the sides of the test are the remains of diatomin bodies, more or less oval in
outline, with strongly marked annular margins, measuring from 0-006 to 0-01 by 0004 mm.
in length and breadth ; protoplasm in any other form is absent. When first examined
in glycerine great perplexity was felt as to the true nature of these structures ; the sections
did not give clear evidence of the bivalvular structure of the test, and it was taken for a
cellulose cell-wall. Schulze’s solution, however, gave no cellulose reaction, and the
absence of starch in the contained bodies was indicated by iodine. Balsam preparations
suggested a siliceous nature for the test, and on boiling out in nitric acid on a glass
slide, this suggestion wus confirmed ; the test was then found to consist of two closely
applied valves, which present by this mode of preparation & more oval outline than when
mounted in glycerine. The closest examination, however, failed to reveal the slightest
trace of any surface ornamentation. The species is apparently new, the genus probably
Amphora ; 1 propose to name it Amphora archers.

The epithelial surfaces of the sponge are very usually raised into spine-like or hair-
like projections, which in glycerine preparations look remarkably similar to sense-hairs
or palpocils. Sometimes these projections are less concave in their curvature, and
blunter than usual, as represented in Pl. XV. fig, 13. A small nucleus and nucleolus
can usually be distinguished within and beneath them, and sometimes a fusiform ecell or
one of the processes of a stellate collencyte, directed at right angles to the epithelial
surface, enters them. On comparing the glycerine with balsam preparations one finds that
these spine-like eminences of the epithelium are produced by the actines of the underlying
asters ; and, from the association of a single epithelial nucleus with each projection, it
looks as though only & single epithelial cell took part in the formation of the latter. I
was able to trace the continuity of epithelial with underlying mesodermal cells in several
instances ; in some cases (Pl XV. fig. 17) the epithelium was retracted into the mesoderm
in little funnel-shaped pits, the blind end of which was continued into a densely stained
conical cell about 0°006 mm. long, containing a small nucleus, and prolonged inwards as
a fine fibril about 0023 mm. long. In other cases a somewhat pyriform cell, with a large
central cavity enclosing a deeply stained nucleus, was seen in immediate contact with the
epithelial surface on the one hand, and extended as a slender, deeply stained fibril,
0°028 mm. in length, on the other.

The Skeleton.—The spicular fibres are closely packed to form a dense skeleton. They
radiate from an excentric origin, indicated near the right hand bottom corner of the cut
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face shown in PL XV. fig. 2. One remarkable fact in conpection with them is the
presence of well-developed protrizsnes throughout their whole course from the origin to
the surface. The dichotrieenes, evidently modifications of the protrieenes, and the ana-
trisenes, occur only near the surface, beyond which they do not project except in the
sheltered depression shown in the upper edge of fig. 1. Here the anatriznes extend
outwards for about 0'25 mm., and some of them, together with fully-developed oxeas,
occur amidst some attached foreign material, free and completely extruded from the
sponge.

The anatrizenes are sometimes reduced to anadizenes and anamonsenes, the latter some-
what resembling the anamonsnes of Tetilla pedifera, except that the cladus is far
shorter in length.

Anthrastra ridleyi, Sollas,
Ecionema ridleyi, Sollas, Prelim. Account, Sci. Proc. Roy. Dubl. Soc., vol. v. p. 191, 1886.

Sponge ovate ; a few papillary processes (apparently for attachment) at the lower end;
several small oscules on the summit.

Spicules.—I. Megascleres. 1. Owxea, massive, fusiform, straight or curved, sharply
pointed or not; 4'07 by 0-118 mm,

2. Orthotrimne ; rhabdome conical, massive, sharply pointed or rounded off near the
end; cladi stout, conical, diverging outwards and slightly forwards. Rhabdome 40 by
0°118 mm.,, cladi 0'27 to 032 mm. long, chord 0'58 mm.

8. Anatrizne; rhabdome slender, conical, sharply pointed ; cladi diverging more out-
wards than backwards; front of the cladome rounded. Rhabdome 36 by 003 mm.,
cladi 0'103 mm. long, chord 0-183 mm., sagitta 008 mm. .

II. Microscleres. 4. Anthaster, small, actines usually numerous, a single actine of a
tetrad form from 0-01 by 0°0039 mm.

5. Chiaster, actines slender, hair-like, tylote, no v131ble centrum ; 00158 mm, in
diameter.

Colour.—Yellowish-white.

Habitat.—Port Jackson, June 3, 1873; depth, 30 to 35 fathoms.

Remarks—The single specimen obtained of this sponge is a prolate ellipsoid, with a
minor axis of 15 mm. and a major axis of 23 mm. It differs from Ecionema pyriformis
in possessing orthotrisenes instead of dichotrizenes, and in the reduction of the anthaster,
which differs only slightly from a chisster. Both sponges bear a general resemblance
to Anthastra (Stelletta) tethyopsis, Carter; which, however, is distinguished by much

larger megascleres, the oxea measuring 868 by 0'05 mm., and the dichotriene 8'68 by
0'07 mm, .
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Genus 5. Stelletia, O, Scl

Oscules may or may not be evident. Pores in sieves overlying completely differen-
tiated chomes. Cortex well developed, consisting of an outer collenchymatous layer
passing externally into a thin fibrous layer, and of a clearly differentiated thick inner
fibrous layer. Chones completely differentiated. Of the two forms of aster, one is
characteristic of the ectosome and the other of the choanosome, though neither is
confined to the region it characterises. The cctosomal asters, however, form a layer
beneath the outer epithelium, from which the choanosomal aster is rigidly excluded.

Stelletta phrissens,® Sollas (Pl XVI. figs. 6-20).
Stelletia phrissens, Sollas, Prelim, Account, Sci. Proc. Roy. Dubl. Soc., vol. v. p. 192, 1886.

Sponge (Pl. XVL figs. 6, 7) spherieal to cylindrical, compressed, with rounded edges ;
attached. Surface bristling with spicules which project for a distance of 6 to 7 mm.;
embossed, a polygonal network of linear depressions defining low rounded swellings or
bosses, about 2 to 3 mm. in diameter. Pores in sieves, chiefly distributed over the linear
depressions and the sides of the bosses. Oscules small, not excecding 1 mm. in diameter,
distributed in scattered groups. Cortex thick, consisting of an outer collenchymatous
and an inner fibrous layer without special spicules, except for a single layer of minute
spherasters occurring immediately below the outer epithelium.,

Spicules.—I. Megascleres. 1. Oxea, fusiform, obtusely pointed, 4'65 Ly 0073 to
4'89 by 0°07 mm.

2. Dichotrizne (Pl. XVL fig. 8); a stout conical rhabdome, below the cladome faintly
coustricted, then for a short distance cylindrical or bulging, finally attenuating, till when
about 00125 mm. in diameter it ends in a rounded point; protocladi curving forwards
and outwards, cyathiform ; deuterocladi conical, bluntly pointed, diverging horizontally.
Rhabdome from 35 by 0-118 to 4'19 by 0°12 mm., protocladi from 0°127 to 0143 mm.
long, about half the length of the deuterocladi, which are about 0-254 to 0 303 mm. long,
chord of the cladome 07 mm., of the deunterocladi 0-286 mm.

3. Anatrisne (PL XVI. fig. 9) a somewhat fusiform rhabdome, first diminishing in
thickness from the cladome proximally, then increasing, and finally diminishing, till when
about 0°008 mm. in diameter, it ends in a rounded point; cladi conical, with obtuse or
rounded points, gently curving outwards and scarcely backwards for one-third of their
length, then somewhat suddenly bent more backwards than outwards; cladome slightly
projecting in front. Rhabdome from 8'72 to 8°1 mm. long; 0051 wide below the head,
diminishing to 0°087, and then increasing to 0058, finally attenuating to 0:008 mm. in
diameter, and endmg in a rounded point.

1 @oloow, to bristle,
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II. Microscleres. 4. Oxyaster (Pl XVIL fig. 10), a comparatively small centrum
producaed into few or many conical sharply pointed actines, smooth or minutely spined,
each about 0°0198 to 0°027 mm. long, by 0:003 to 0:004 mm. wide.

5. Spheraster (Pl XVI. fig. 11), a comparatively large centrum, produced into very
numerous short conical or rod-like actines, abruptly truncated at the ends, usual diameter
001 mm.

Colour.—Faint yellowish-white.

Habitat.—Station 308, Tom Bay, Patagonia, January 5, 1876 ; lat. 50° 8’ 30" 8.,
long, 74° 41’ 0” W.; depth, 175 fathoms; bottom, blue mud. Trawled.

Remarks—There are several examples of this sponge in the collection ; the largest
measures 70 by 46 mm, in length and breadth, and 61 mm. in height. It is firmly
attached to a specimen of Astrella vosmaer:; in another case a Cydonium magellan:
furnishes a surface of attachment. The hispidating spicules are, in most cases, worn off
from the greater part of the surface, the embossed character of which thus becomes
revealed. :

The cortex (Pl. XVI. fig. 12) measures about 175 mm, in thickness ; immediately
beneath the outer epithelium follows a layer of spherasters one aster thick; this is
succeeded by a very thin layer (about 0:0118 to 0:0276 mm. in thickness) of fusiform cells
lying tangentially in various directions, this layer is reflected down the sides of the radial
spicular bundles; it passes on its inner side into a thick layer (0'9 mm.) of collenchyma,
containing numerous fusiform cells which wander irregularly through it ; this layer passes
into a thick fibrous felt (048 mm. thick) composed of bundles of fusiform cells running
tangentially in all directions (PL. XVI. fig. 13).

The chones are broken up into numerous irregular vesicular canals within the collen-
chymatous cortex, but within the fibrous layer they form well-defined cylindrical tubes,
which are closed at their inner ends by thick sphinctral muscles, consisting of concentri-
cally-arranged myocytes (Pl. X VL. fig. 12).

The choanosomal mesoderm is a sarcenchyma, but in one specimen it becomes collen-
chymatous where it surrounds the larger canals, forming a wall about them from which
flagellated chambers are absent (Pl X VL fig. 14). The flagellated chambers range from
about.0-02 by 0:02 mm. to 0-04 by 0-03 mm, in length and breadth ; the aphodal canal
is frequently from 0-02 to 0-04 mm. Jong and about 0-012 mm. in breadth.

No genital products were observed in any of the specimens, but several very small
young sponges were found attached to the hispidating spigules: Of thess serial sections
were cut in several cases, and they afforded results of some importance relating to the
development of the chones and cortex. The smallest of the young sponges from which
slices were prepared was approximately spherical and measured about 0635 mm. in
diameter. The ectosome is very thin (00275 mm. thick) and consists of collenchyma,
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invested by the outer epithelium, below which, as in the adult sponge, is a single layer
of minute spherasters. Beneath the ectosome lie the subdermal cavities (Pl. XVI.
fig. 15), about 0:161 mm. high, measured radially, and of very various widths. The
pillars between the adjacent cavities are in many cases devoid of flagellated chambers,
in others the chambers extend more than halfway into them; the boundary between
the ectosome and the choanosome is therefore inconstant and ill defined. All the
forms of spicules which the sponge will at any time possess are already developed,
but the oxyasters are very rare, and are evidently later developments than the
spherasters ; the other spicules also, except the spherasters, are very much smaller than in
the adult, and of quite different proportions. The dichotrines, the cladomes of which
already support the ectosome, have thus a very different appearance from that which
they present later, but almost precisely resemble the young dichotrieene of Thenec. The
smallest measured presented a rhabdome 0-039 mm., protocladi 0°013 mm., and deutero-
cladi 0045 mm. in length; thus the deuterocladi alone are longer than the rhabdome,
and an entire dichocladus is almost twice as long. In the fully grown sponge, on the
other hand, the rthabdome is about seven times the length of the dichocladus; in other
words, while the dichocladus increases in length about seven times, the rhabdome increases
almost ninety times in passing from the young to the adult state; at the same time the
protocladi increase in length relatively to the deuterocladi; in the young sponge the
latter are about three times the length of the former, in the adult not more than twice.

In this stage the young sponge forcibly reminds one of a Thenea, and from a young
Thenea only essentially differs in the characters of the asters, and in the presence of a
sarcenchymatous mesoderm.

The young sponge (Pl. XVI. fig. 17)® next to be described was very fortunately
orientated with regard to the plane of the razor, and, owing to this, reveals in the clearest
manner the relation of the chones and subdermal cavities to each other, as well as the
nature of the canal system generally. It was considerably larger than the preceding,
about 1'1 by 127 mm., but still approximately spherical. The ectosome forms a con-
tinuous layer of unequal thickness, about 0’1 mm. on an average, entirely surrounding
the sponge ; within it the choanosome is seen as a strongly folded layer, connected with
the ectosome only where the outer crests of the folds become continuous with it. The
outside sinuses of the folds are the imcurrent canals not yet differentiated from the
subdermal cavities, which are now merely the broad outer ends of the outer sinuses
bounded by the ectosome and by the pillars through which this and the choanosome pass
into each other. The inside sinuses of the folds are the excurrent canals, and the common
cavity with which they are continuous is the remains of the paragaster, which communi-
cates with the exterior by & single oscule.

1A woodeut in which the etructure represented in this figure is worked out in greater detail is given in the
introduction, .
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The mesoderm of the choanosome is a sarcenchyma in this as in the preceding
individual, and in both the flagellated chambers are aphodal. The aphodal canals have
not the appearance of metamorphosed folds, and are more probably produced by the
growth of the surrounding mesoderm converting the original eurypyles into narrow
canals.

The ectosome evidently does not share in the folding of the choanosome; the two
regions appear to behave as independent structures. We may imagine their separation
to be produced in one of two ways: either an invagination of ectoderm may occur at
various points on the surface of the sponge and there initiate the inwardly directed folds,
or an actual cleavage may occur along the lines now occupied by the subdermal cavities.

The ectosome in this sponge consists of collenchyma, excavated by a few incon-
spicuous vesicles, which, on close examination, are found to communicate both with the
exterior and the subdermal cavities.

The third young sponge examined (Pl. XVI. fig. 19) measured about 2'0 by 2°6 mm.
The subdermal cavities are now well marked off from the incurrent canals, owing to the
continued folding of the choanosome ; they form an almost continuous cavity about 0°214
to 0'36 mm. thick beneath the ectosome, which is twice as thick as in the preceding
stage (0°214 mm.). It consists of collenchyma containing fibre-cells, partly more or less
irregularly dispersed, partly forming a thin layer immediately beneath the subepithelial
spherasters, and partly arranged as a thin felt over the inner face of the ectosome. This
last-named felted layer is the rudiment of the thick fibrous part of the adult cortex.

The vesicular cavities which appear in the ectosome in the preceding stage have now
acquired a comparatively large size, and present a striking feature in the young cortex
(PL XVI. fig. 20). They extend completely across it, and are evidently destined to
become the chones of the adult. The cortex is thus formed by the growth-and differen-
tiation of & dermal membrane or ectosome, the subcortical cavities are the remains of
subdermal cavities, and the chones independent structures, not produced by the original
folding of the sponge, but’ arising subsequently, in connection with the thickering and
differentiation of the ectosome.

Subfamily 3. SANIDASTERINA.

Heterasterose Stellettides, in which the additional microselere is a sanidaster.

Genus 6. Tribrachium, Weltner.

Sponge produced into a special cloacal tube, the megascleres of whlch are orthodisnes.
The microscleres are sanidasters,
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Tribrachium schmidtis, Weltner (Pl. XVII.; Pl XLI fig. 5).

Tribrachion schmidti, Weltner, Beitriige zur EKenntniss der Spongien., Inaug. Diss. Freiburg,
pp- b0-56, Taf. i fig. 8 ; Taf. iii. tigs. 20-4], 43, 1882,

Sponge (Pl. XVII. fig. 1), somewhat bulb-shaped ; consisting of a spherical body and
a long, tapering, cylindrical, cloacal tube. In addition to a single terminal oscule opening
at the end of the cloacal tube by a sphinctrate aperture, oscular pore-sieves occur generally
distributed over the ‘sides of the cloacal tube. Pores small, single, distributed in inter-
cladal areas of the epithelium of the sponge body. Kctosome & cortex.

Spicules.—I. Megascleres. 1. Oxea (Pl XVIL fig. 2), fusiform, with sharply pointed
ends, 4°9 by 00671 mm. ; the average length is 4'3 mm.

2. Somal orthotrizme (Pl. XVIL fig. 3), rhabdome attenuating to a very finely
pointed extremity; cladi comical, sharply pointed or strongylate, diverging at first
outwards and forwards, and either gradually curving into horizontality or becoming
suddenly bent in the middle of their course ; usually bent in the middle in a horizontal
plane, or more or less crooked, sometimes one or more cladi are bifurcate; seldom of
equal length in the same cladome. Rhabdome 4'3 to 49 by 0'087 to 0095 mm. ;
cladi of very various dimensions, maximum length 0°475 mm.

3. Cloacal orthodismne (Pl. XVIL fig. 7). This is a reduced orthotrizne; the rhab-
dome is cylindrical or slightly fusiform, tapering to a sharp point ; the cladi diverge out-
wards and forwards for a very short distance, and then wholly outwards. They are
conical, sharply pointed and frequently more or less crooked. The forward direction of
the cladi near their origin i3 shown by the course of the contained axial fibres, but not
otherwise indicated except by a concavity lying between them in the middle of the front
of the cladome. Rhabdome 39 by 0-043 mm. at the origin of cladome, increasing towards
the rhabdal origin to 0:0592 mm.; cladi 0°65 by 0°048 mm.

4. Anatrisne, often reduced to an anadisene and anamonsne (Pl XVII. figs. 4-6);
rhabdome conical, attenuating to an almost filiform extremity; cladi variable, usually
extending more outwards than backwards, sharply pointed or strongylate. Rhabdome
1-35 by 0°01 mm., cladi 0-0197 to 00236 mm. in length, cladus of an anamonsene 0-0855
mm. in length.

II. Microscleres. 5. Sunmidaster (Pl. XVIL fig. 8), rhabdome straight and slender ;
cladi numerous, short, with rounded ends; total length 0-012 mm., total width 0-004
mm., rhabdome about 0'001 mm. m diameter. '

6. Oxyaster. This spicule would appear to be characteristically absent, but & single
example, 0'0156 mm. in diameter, was observed in a scleroblastic cell, 0-0185 mm. in
diameter,

Colour.—Yellowish-white.

Habitat.—Bahia ; shallow water, 7 to 20 fathoms; September 1873. Weltner's
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specimen was obtained in Agassiz’s expedition of 1879 off Morrolight in 250 to 400
fathoms.

Remarks.—Of this singular and interesting sponge, only the cloacal tube was known
to Weltner, who not unnaturally regarded it as a complete organism, although a histo-
logical examination would have revealed the absence of choanocytes and flagellated
chambers, and thus have suggested its real nature. The specimens of the Challenger
collection are fortunately entire, and thus afford an opportunity for complete exam-
ination and full description. A longitudinal section through the sponge (Pl XVII.
figs. 9, 10) reveals a cortex sharply differentiated from the choanosome, which is
restricted to the spherical body, and does not extend into the cloacal tube. This latter
commences in a pointed extremity at the centre of the sponge, where also the spicular
fibres of the skeleton originate, thence it gradually enlarges as it proceeds radially out-
wards, so that within the sponge-body it has the form of an inverted cone, with its base
at the periphery and its apex at the centre of the sponge. It is continued outside the
sponge-body as an almost cylindrical tube, tapering very gradually towards its distal
termination, which is truncated, and closed by a sphinctrate diaphragm, centrally per-
forated by the terminal oscule. The tube is usually slightly curved, with a tendency to
be twisted. The following are the dimensions of six of the most perfect specimens in the
collection :—(1) spherical body (spongomere) 20 mm. in diameter, cloacal tube, conical basal
part 10 mm. long, diameter on emerging from the spongomere 8 mm., length to which
it extends beyond the spongomere 65 mm.; (2) spongomere 16 mm. in diameter, cloacal
tube 63 mm. long, 6 mm. wide at its point of emergence, 2 mm. wide at its distal
termination; (3) spongomere 12 mm, in diameter, cloacal tube 4 mm. wide at its point of
emergence, 45 mm. in length; (4) spongomere 11 mm., in diameter, cloacal tube 45 mm.
in length; (5) spongomere 8 mm. in diameter, cloacal tube 4 mm. wide at its emergence
from the spongomere, 32 mm. ip length; (6) spongomere 6 mm. in diameter, cloacal tube
6 mm. long. Besides entire sponges there are a few separate cloacal tubes in the
collection ; one of these measures 95 mm. in length,

Spongomere—UEctosome.—The cortex is of irregular thickness: in a specimen 8 mm.
in diameter it varies from about 0°22 to 039 mm. in thickness; it consists of & middle
collenchymatous layer about 01 to 0°2 mm. thick, faced externally by a thin fibrous
layer about 0002 mm. thick, in which the constituent fusiform cells run parallel to the
surface, and continued inwards into a thick layer of fibrous tissue, from about 0°1 to 0-2
mm. thick, in which the fusiform cells arranged in fibres run in various directions,
mostly tangentielly. The collenchymatous layer, which is widely excavated by inter-
cortical canals, conteins, a8 well as the usual collencytes, numerous fusiform cells, which
cross obliquely from the outer to the imner fibrous layer, surround more or less
concentrically the intercortical canals, and wander in various other dirsetions; some



156 THE VOYAGE OF H.M.S. CHALLENGER.

fusiform cells, different in character to the others, extend from the collenchyma radially
across the outer fibrous layer to end against the investing epithelium.
Choanosome.—The mesoderm, except where it forms the walls of the larger excurrent
canals, is a sarcenchyme; about the large canals it is a very typieal collenchyma, pre-
senting a colourless unstained matrix and numerous collencytes with long branching
processes ; it also contains numerous fusiform cells, which are evidently modified collen-
cytes. In the velar diaphragms of the larger excurrent canals one finds displayed in the
_clearest manner the following structure —JImmediately around the central perforation of
the diaphragm is & narrow ring of concentrically arranged fusiform cells, which we may
regard as myocytes ; surrounding this follows a layer of collenchyma containing numerous
fusiform cells, all radiately disposed, and again in some instances surrounding this a thick
layer of collenchyma with concentrically arranged fibres. The layer of radiating cells
varies in thickness; it is frequently 0'04 mm. across. The cells themselves are very
similar in character to myocytes, a slightly different appearance being sometimes pro-
duced through the abbreviation or suppression of the outwardly directed filamentous
extremity, and sometimes by the conspicuous appearance of the oval vesicular nucleus
which bulges out the sides of the cell. In one direction, they end against the epithelium
of the velar aperture ; in the opposite direction, away from the aperture, they terminate
in one or more fibrils which lose themselves amidst the surrounding collenchyma, with
the collencytes of which they appear to become continuous. Along with the radiating
fusiform cells collencytes are associated with more or less regularly arranged branching
processes ; thus one process usually runs radiately up to the velar epithelium, two others
given off from opposite sides take a concentric direction, and others again are given off
from the inner face and extend more or less radiately into the deeper lying collenchyma.
This contains a plexus of collencytes and a number of more or less fusiform cells on the
whole concentrically arranged.

Ove.—The sarcenchymsa contains numerous round or oval cells, consisting of deeply
stained granular protoplasm, but without yelk granules, enclosing a spherical nucleus
with a spherical deeply stained nucleolus. These cells lie in cavities lined by so-called
endothelinm ; they are of various sizes, the lnrgest seen measured 0°056 mm. in diameter,
its nucleus 0°0158 mm., and nucleolus 0°005 mm. in diameter. They are probably ova.

Cuanal-System.—The pores, 0026 mm. to 0'06 mm. in diameter on an average,
though exceptionally larger, lead into irregular intercortical canals, which communicate
through the inner cortical layer with the incurrent canals of the choanosome. These run
more or less radially towards the centre of the sponge, interdigitating with the radial
branches of the excurrent canals, which originate within the choancsome in circular or
oval apertures in the immersed part of the cloacal tube. Thence they extend root-like
into the choanosome, running somewhat concentrically within it, but giving off branches
which, with their subdivisions, run nearly radially towards the cortex. The flagellated
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chambers measure about 0°0316 mm. in diameter ; they communicate with the incurreot
canals by wide prosopyles or short prosodal canals, and with the excurrent system by
aphodal canals of no great length.

Skeleton.—As in other spherical Stellettids the megascleres are arranged in radial
fibres proceeding from the centre outwards. Trizenes first occur in the choanosome in
the immediate vieinity of the cortex; here the cladomes of young avatrienes, and of
orthotrisenes, now in a protrizene stage, are first seen. The adult trisnes extend their
cladi within the cortex, at various levels, the orthotrieenes mapping out the overlying
epithelium into intercladal areas in which the pores are situate. Associated with the
outer epithelium, coating its inner surface, a dense layer of sanidasters occurs; less
numerously, but still abundantly, these microscleres occur scattered throughout the
cortex, particularly below the epithelium of the intercortical canals; within the choano-
some they are sparingly distributed.

The Cloacal Tube—Skeleton.—The megascleres of the cloacal tube consist wholly of
orthodiznes collected in parallel, more or less equidistant, fibres which extend the whole
length of the tube, Each fibre consists of several spicules lying side by side, others
overlapping them at the ends, the overlap taking place in such & manner that the cladal
end of the one spicule is always exterior to the oxeate end of the other, in other words,
the spicules are imbricated with the cladomes outwards. The cladal ends of the spicules
are directed distally, the cladomes, lying immediately beneath the outer epithelium and
its associated tissue, succeed one another in the same fibre at more or less regular intervals,
the cladal centres of succeeding spicules alternating with more or less regularity on each
side of a medial line. The cladi of adjacent or penadjacent® fibres are given off at about
the same levels, and as each cladus extends across the space between three fibres or even
further, the cladi of neighbouring fibres overlap. And further, since the cladi make right
angles with the rhabdomes, the foregoing arrangement leads to the formation of a rect-
angular spicular framework, with interspicular rectangular spaces (Pl XLlI. fig. 5). The
regularity of this arrapgement is disturbed in various ways; the longitudinal fibres
occasionally branch, and the interval between the branch and the main fibre, at first very
narrow, increases till it reaches the average; thus not only exceptionally narrow areas
are produced, but areas with diverging longitudinal sides. The cladi of adjacent fibres
are not always given off at the same level, and thus the interspicular rectangles may
become transversely subdivided into two or more of less than the average length.

The spicules are more numerous in each fibre, and the cladi arise at closer intervals as
one approaches the origin of the tube; near its distal extremity there may not be more
than two or three spicules to a fibre, and the cladi are as often as not separated by
intervals of from 075 mm, to nearly 1'0 mm., while in the middle of the tube the inter-
cladal intervals are about 0°08 to 0'8 mm. long, and on average-about 0'24 mm,

! Wo have “penultimate,” why not ¢ peanadjacent”i
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The tissues of the eloacal tube are crowded with sanidasters throughout.

Soft Poarts.—A central canal, of much less diameter than the tube itself, from one-
half to one-third in a small specimen, traverses it from end to end (Pl. XVIL figs. 15,
18). A collenchymatous wall invested with epithelium on its free surface bounds the
canal, and a series of muscular vela or diaphragms of the usual character constrict it at
irregular intervals. The collenchymatous wall of the canal is separated by a system
of irregular canals or lacunz from the skeletal wall of the tube, which is also clothed
with collenchyma; a connection between the two is afforded, however, by the collen-
chymatous strands and lamella which bound the lacunar spaces. These freely communi-
cate with the ecentral canal by numerous round or oval apertures in the canal wall
(PL XVII figs. 15, 16, 18), which is thereby reduced to a mere sieve-net; in the other
direction they open to the external water by sieve-pores in the tissue of the skeletal
wall. The exterior of the tube is invested with epithelium and an irregular layer of
collenchyma containing numerous fusiform cells, most of which run longitudinally along
the sides of the spicular fibres. The collenchyma is thickest about the skeletal framework,
but extends thence in fibrous strands across the interspicular rectangles, subdividing them
into a number of oval or rounded areas; secondary, smaller fibrous strands frequently
proceed from the main strands, and subdivide the larger arens into round or oval fenestrz,
The investing epithelium with its associated collenchyma reduced to the thinnest possible
layer, where it extends over these, is perforated by round or oval pores from 0'012 to
0:039 mm. in diameter; the number of pores present in a single porous area may vary
from one to six, according to the size of the pores and of the area (PL XLI. fig. 5).

The sanidasters which underlie the investing epithelium accompany it when it forms
the roof of a porous area, but usually not guite up to the margin of the pore; stopping a
little short of this they leave the membrane bare ; it is apparently structureless, probably
consisting of a double epithelial layer only. The pore-sieve structure presented by the
cloacal tube is precisely similar to that which serves for the entrance of water into the
incurrent system in so many other sponges, and might lead us to question its excurrent
funetion ; of this, however, there can be little doubt, since the excurrent canals of the
choanosome occupying their usual position, and becoming larger towards the deeper parts
of the sponge, can be readily traced into communication with the base of the tube. A
similar excurrent structure is also met with in the nearly related sponge Disyringe
dissmelis, Ridley.

Connection of the Cloacal Tube with the Sponge-body.—The base of the tube, .c., that
part of it within the sponge-body, is surrounded by lacunar spaces, which are bounded on
the one hand by the choanosome of the sponge, and.on the other by the exterior of
the bese of the tube; they are thus furnished with collenchymatous walls which are
connected across the lacuns by thick collenchymatous bands (Pl. XVIL fig. 10).

At the point of emergence of the tube the upper and lower fibrous layers of the
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cortex approach and unite, forming a single thin layer, which is continued forwards along
with the investing epithelium on to the cloacal tube, furnishing the tissue of the skeletal
wall. From the lower fibrous layer of the cortex a thin layer of tissue is continued
inwards over the base of the tube and another over the adjacent choanosome of the
sponge-body, thus furnishing the walls of the lacunar spaces. These layers of tissue are
more collenchymatous in character than that from which they are derived. The interior of
the base of the cloacal tube is occupied by a mass of collenchyma channelled by numerous
excurrent canals.

Development of the Skeleton.—It has already been stated that the cladomes of the
orthodizenes become more and more closely crowded together as they are traced towards
the base of the cloacal tube. This approximation is continued as the tube enters the
sponge, and is accompanied by a decrease in size, till only very small and early forms
are reached. These small spicules lie within the collenchyma of the base of the tube
arranged in vertical radial planes, one behind the other, the youngest situated most
externally, and successively older forms occurring towards the interior. This is well
shown in transverse sections made at the proper level through the sponge (Pl. XVII
fig. 14). The spicules cross the wall of the tube from within outwards obliquely, the
cladomes cropping out at its surface one above another, the lowest lying being the
youngest. Looked at from the outside the cladomes and cladal ends of the rhabdomes
form a structure over the base of the tube like finely woven basket-work (Pl. XVII,
fig. 11). Evidently these spicular series are modified radial fibres, adapted to the sides
of the cloacal tubes.

The chief interest in these spicules is centred in their mode of development. Weltner
has enquired whether they are to be regarded as primitive forms or reduced trienes,
and the following observations furnish a conclusive answer to that question. The earliest
form of spicule, as shown both by its characters and position, is a minute oxea, 0°071 mm.
long by less than 0002 mm. in width ; the distal end appears to be less sharply pointed
than the other. In the next stage observed we meet with an oxytylote, already
developing minute cladi; the rhabdome, finely pointed at the oxeate end, measures 0-142
by 0°002 mm.; at the tylote end it is thickened into a smell bulb 0°004 mm. long by
0'003 ‘mm, in width, from which at the border of the summit minute conical spines
extend outwards and forwards. The number of spines could not be ascertained, owing
to the position of the spicule. In the next stage, ome more frequently observed, the
rhabdome has attained a length of 0°275 mm. by 0°0025 mm. in diameter. Tt tapers to
a finely pointed oxeate end, beyond which the axial fibre protrudes, bare of its siliceous
investment, apparently into the surrounding collenchyma, but in reality more probably
into the scleroblast. The tylote thickening is about 0°004 mm. in diameter, and three
smell cladi, two of which are about 0°0118 mm. in length, project from it. A spicule
in this stage is represented in the figure (Pl. XVIL fig. 12). A stage later and the tylus
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has increased to 0°008 mm. in diameter, two of the cladi are 0:0236 mm. in lengtl,
and the third, 0°004 mm. long, appears merely as a rounded tubercle. In succeeding
stages the tylus and cladi increase in size; but the rhabdome grows so much more rapidly
than the tylus, that eventually it becomes of the same thickness, and the distinetion
between the two, though it persists for some time, is finally obliterated. In a spicule
with the rhabdome 00118 mm., the tylus is 0-0158 mm. in diameter, and the axial
fibre of the third and shortest eladus is traceable into it for a distance of 0-0075 mm. The
axial fibre of this third cladus, which in the adult spicule is usually entirely suppressed,
can be traced for a long distance through the spicular series, indications of it persisting
in some cases in spicules with a rhabdome 0:039 mm. in diameter, and therefore presum-
ably almost adult; in this case it is represented by its axial fibre, which is about 00035
mm. in length. The two persistent cladi of the young spicules do not lie nearly in the
same plane with the rhabdome, z.c., at about 180" with cach other, but diverge at an
angle which is more nearly 120° than that.

Having shown that the adult disne originates in a trieene form, and that in all proba-
bility in an oxytylote, which is descended in turn from an oxea, we may next turn to enquire
into the cause of the suppression of the third cladus of the trizene. This appears to be
traceable to pressure. The suppressed or arrested cladus, in-the early stages of develop-
ment of the spicule, is pressed against the rhabdome of the spicule next behind it in the
series (P1. XVII. fig. 12), and, considering the sensitiveness of more fully grown spicules
to the slightest action of pressure, it is no wonder that a young cladus so unfavourably
sitnated should suffer an early arrest of development. To a similar cause in all pro-
bability the suppression of one or more cladi of the anatrizenes of the sponge-body is
due,

The scleroblasts of the megascleres are well displayed in several preparations of this
sponge. The characteristically large nucleus of the spicule-cell is situated at about the
middle of the oxeate spicules, just over what we may presume is the position of the
actinal origin. In the trisenes it always occurs nearer the cladal than the oxeate end.
In a young orthotrizene of the sponge-body the distance of the nucleus from the cladal
origin measures 0°146 mm., and from the oxeate termination 0°288 mm. ; in a more fully
grown form these distances become 0°592 and 1203 mm.; in an anatrine they are
0'217 and 0°414 mm. In these three cases the distance of the nucleus from the cladal
origin i8 about one-third the total length of the spicule, and if we suppose the actinal
centre corresponds, as appears very probable, with the position of the scleroblastic nucleus,
we may express this fact in the statement that the length of the cladal actine is to that
of the acladal actine as 1 : 2.

Thus a kind of bulance appears to exist between the two actines, the oxeate actine
compensating by its greater length for the greater thickness and the branches of
‘the cladal actine, As a notion seems to exist that this may be the case, Carter often
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remarking that what & spicule gains in breadth it loses in lengtl, I thought it might be
worth while to calculate the volume of the two actines, on the assumption that the actinal
origin in all cases is situated one-third the length of the rhabdome from the cladal origin,
an assumption which so far is based on far too few observations to be of great weight.
An orthotriene was selected having the following dimensions :—Rhabdome 3:84 mm. in
length by 0-0839 mm. in diameter just below the cladal origin, and 0055 mm. in
diameter at a distance one-third the length of the rhabdome from the cladal origin ;
average dimensions of the three cladi, each 0-318 by 00839 mm. A rough calculation
gives 00196 cubic mm. for the volume ‘of the cladal actine without the cladi, and
00081 c.mm. for that of the oxeate actine, so that, leaving the volume of the cladi out
of consideration, the cladal actine without the cladi by itself has twice the volume of
the other. The volume of the cladi is about 00074 c.mm., almost equal to that of the
oxeate actine. In order in this case that the two actines should have equal volumes
the actinal centre should be situated about one-sixth of the entire length of the rhabdome
from the cladal origin. This is inconsistent with the assumption on which we started ;
but it is not altogether opposed to observation, since in some Stellettids the scleroblastic
nucleus has been observed in a position almost corresponding to this.

Genus 7. Disyringa,' n. gen.

Sponge more or less spherical, produced at one pole into a special poral or incurrent
tube, and at the other into a special cloacal or excurrent tube. The chief canals of both
systems symmetrically arranged, alternating with each other on a tetragonal plan. The
microscleres in addition to euasters are sanidasters and orthodragmas.

Disyringa dissimalis (Ridley) (PL. XVIIL; PL XLI. figs. 1-4).

Tethyopsis dissimilis, Ridley, Voyage of the “Alert,” p, 447, pl x) fig. m, and pl. xliii
figs, -1,

Sponge (Pl. XLI figs. 1-3; Pl. XVIIL figs. 1-3), free, spherical, produced at one
pole into a long cylindrical excurrent tube terminating in a thin, solid, obtusely conical
disc, and at the opposite pole into a long, cylindrical, incurrent tube, the end of which
is not preserved. Surface even, apparently smooth but rough to touch. Pores confined
to the walls of the poral or incurrent tube.

Spicules.—1. Megascleres. 1. Somal oxea (Pl XVIIL fig. 10), fusiform, straight, or
wmore usually gently curved, va.nously pointed, sharply or obtusely, or pencil-like; 4641
by 0:0592 mm.

2. Cortical oxea, similar to the precedmg but smaller, 1785 by 0-135 mm.

1 guply&,—ryyos, %, Pan’s pips hence snything in sbape like a pipe.
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3. Cladoxeas (P1. XVIII. figs. 4-9), of various forms.

A. Of the body of the sponge.

a. Orthotrimne, a conienl, sharply pointed rhabdome, with conical, sharply pointed
cladi, at first diverging outwards and forwards, but mostly outwards, and afterwards hori-
zontally. Rhabdome 36 by 0-05 mm., cladi 0-47 mm. long.

B. Orthodizne (Pl. XVIIL fig. 8), similar, but with one cladus aborted.

y. Orthomonane (P1. XVIII. fig. 9), similar, but with two cladi aborted. Rhabdome
375 by 0075 mm., cladus 0'535 by 0055 mm. This is by far the commonest form.

B. Of the cxcurrent tube.

a. Orthodizne, nn orthotriene with one cladus aborted, the remaining two some-
times equal, oftener unequal in length ; when equal about 10 mm. in length, or longer
or shorter according to the diameter of the tube which they support.

B. Orthomonane (PL. XVIIIL fig. 4), similar, but with a second cladus aborted, or
reduced to a tubercle, and the third much developed, attaining a length of 1°143 mm,

y. Dichomonane (Pl. XVIIIL fig. 6), similar to B8, but with the remaining cladus
bifurcated, one -of the deuterocladi being large and the other scarcely more than a
tubercle. Rhabdome 5:533 by 0°05 mm. ; relative lengths of protocladi and deuterocladi
very variable ; the protocladus frequently 1:0 mm., the large deuterocladus 0'7 mm., the
reduced deuterocladus 0°07 mm. long.

The measurements of these spicules are taken from examples obtained from an
oxcurrent tube about 5 mm. in diameter, belonging to a sponge about 20 mm. in
diameter. In a tube of about twice the diameter of the preceding, the cladi of the
spicules are frequently much longer, e.g., 2142 mm., with about the same thickness.

II. Microscleres. 4. Oxyaster (Pl. XVIII. fig. 12), minute, with a comparatively
large centrum, and numerous slender, sharply pointed actines; 0°008 to 00118 mm. in
diameter,

5. Sanidaster (Pl. XVIIL fig. 11), similar in form to that of Tribrachium schmidt,
but larger; 0'01185 to 0:0158 mm. long.

6. Orthodragma (Pl. XVIII fig. 13), chiefly confined to the oscular tube; of the
usual characters; 00237 to 0°0276 mm. by 0°0118 mm.

Colour.~—Translucent greyish-white, choanosome opaque yellowish-white.

Habitat.—Torres Strait, August 1874 ; depth, 3 to 11 fathoms.

Station 188, Arafura Sen, south of Papua, September 10, 1874; lat. 9° 59’ 8., long.
139° 42’ E. ; depth, 28 fathoms; bottom, green mud.

Also (Rldley) Port Darwin, 7 to 12 futhoms; bottom, sand and mud; and Torres
Strait, 10 fathoms; bottom, sand.

Remarks—As one of the most remarkable sponges, if not the most rema.rkab]e,
of the Tetractinellid collection, this species merits a detailed description. The first
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specimens which came into my hands consisted simply of the broken-off excurrent
tube—the same part of the sponge that served for Mr. Ridley's description of the
species. On similar fragments of an allied species (from the description I can hardly
suppose it to be the same) Marshall’s account of Agilardielle radiata was based. After
making both longitudinal and transverse sections through the tube, I searched diligently
in the prepared slices for flagellated chambers, and though at first surprised at not
finding any in a specimen with evidently well-preserved tissues, 1 finally concluded that
the tube was not the whole sponge, and that the part containing the choanosome was
missing. Under this impression the figure of one of the cloacal tubes (P1. XVIII. fig. 2)
was represented upside down, the conical disc having been regarded as a part of the
cortex torn away from the sponge-body, while as we now know it really forms the free
distal termination of the excurrent tube. All doubts as to the existence of a sponge-body
were subsequently set at rest by a fragmentary specimen which I long afterwards
received, and which is represented on Pl XVIII fig. 3. Finully, when this Report
was well-nigh concluded, a collection of almost perfect specimens came into my hands,
showing not only the excurrent tube, but an incurrent conduit as well, a totally new
and unexpected feature, and possibly unique amongst the sponges as a group. Unfor-
tunately no specimen I have yet seen is complete from the beginning of the incurrent to
the end of the exeurrent tube; in all, the excurrent tubes are broken off some distance
apparcntly from the end; on the other hard, numerous fragments of excurrent canals
oceur terminated by the conical disc, so that in fact all parts of the sponge are known,
and thus we are enabled to construct the restoration shown in Pl. XLL fig. 2.

A median longitudinal section of the sponge passing through both excurrent and
incurrent tubes reveals the following structure (Pl. XLI. fig. 3) :—In the sponge-body a
central yellowish-grey opaque choanosome, surrounded by a translucent bluish-grey
ectosome or cortex. In the centre of the choanosome is a dense white spicular nucleus
from which spicular sheaves radiate towards the cortex and to both tubes; at the base of
the incurrent conduit they stop short, but those proceeding to the excurrent tube are
continued into it, passing up its centre and along its sides to constitute the cloacal
skeleton. The cortex is produced at each pole to form the outer wall of each tube. The
excurrent canals of the excurrent tube can be traced into the choanosome of the sponge,
where they ramify in the usual manner; the single canal of the incurrent tube is sub-
divided where it reaches the cortex into four large hranches, which enter the cortex ;
these are visible not only in sections, both Jongitudinal and transverse, but they can be
traced like blue veins benenth the skin in whole specimens (PL XLL fig. 2); after pro-
ceeding some short distance they each bifurcate, and the diverging canals so produced
again bifurcate, and finelly subdivide into branches too small to. be traced by a simple
lens. Subsidiary canals are also-given off above and below the main bifurcations.

An cxamination of the superficial layer of the cortex failed to-rewveal the presence of
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open pores in the epithelinm; though it forms the roof to numerous dome-like canals
extending up to it. It is, of course, quite possible that pores may open in this epithelial
roof when the sponge is actively alive, and that they close up when it is exposed to
unfavourable conditions, such as immersion in alcohol. However this may be (and I think
it unlikely) the chief supply of water to the sponge evidently flows through the incurrent
tube, which delivers it to the intercortical cavities or superficial branches of the incurrent
canals ; thence it descends by the usual incurrent canals into the choanocsome, and is
urged on by the choanocytes through the flagellated chambers into the excurrent canals,
whence it flows into the cloacal tube, and by pores in the walls of this reaches the
exterior.

The Cortexr.—The exterior of the whole sponge is invested with an epithelial layer,
over the under face of which are scattered innumerable sanidasters; this then forms the
outermost layer of the cortex. It is succeeded by collenchyma, which presents the usual
stellate collencytes, but with the branching processes strongly developed, so as to produce
a general fibrous reticulation. In addition numerous fusiform cells arc present, most,
but not all, of which are gathered into fibrous tracts, which wrap round the spicules
of the cortex, binding them together into a stromg framework. Next the choanosome
the fibres arc more richly developed than elsewhere, forming a darkly staining layer,
Immediately beneath the epithelium is a layer of collencytes more or less fusiform in shape,
their long axes lying radially, with short processes extending from their distal ends at
right angles to the epithelium, with which they come in contact, and longer processes
from their proximal ends descending into the collenchyma. The cortex is densely
crowded with oxeas (No. 2), which lie chiefly Lorizontally in all azimuths; it also
receives the ends of the radiating sheaves of the chief skeleton (Pl XVIIIL fig. 14).
These include both oxeas and cladoxeas, the latter chiefly orthomonanes (3, 7), their
single cladi projecting into the cortex away from the side of the sheaf, in the same
manner a8 the corresponding spicules do in Chrotelle macellata, among the Tetillidee
(see p. 20).

Numerous irregular canals traverse the cortex, apparently in all directions, without
any tendency to a chonal arrangement. According to universal rule they are lined by
c¢pithelium, which is accompanied by the usual sanidasters. The cortex is about 0:0714
to 1°0 mm. thick.

The Chounosome.—The mesoderm of the choanosome is a sarcenchyma, richly provided
with fusiform cells, which are arranged about the spicular sheaves, both longitudinally
and transversely, the tra