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Shape.—Amorphous to encrusting.

Size.—1 com. thick, and a little over 2 cm. in diameter.

Oolour.—Nearly black as to exterior. Tn alcohol it faded only slightly. The
interior is grey.

Consistency.—Firm, hard, only slightly compressible.

Surface.—Minutely verrucose.

Oscules—Not to be discriminated from the pores.

Pores.—Abundant over the entire surface, each about 60 microns in diameter..
As noted above, in all likelihood some of these apertures are vents, rather than
inhalent. -

Ectosome anatomy.—There is a cortex about 200 microns thick, characterized
chiefly by its content of cells that are full of large, dark spherules.

Endosome anatomy.—Somewhat confused, but with an evident tendency to be
radiate. The suppression of symmetry that exists here is probably due to.
environmental effects. '

Fig. 50,

Camera lucida drawing, X666, of the spicules of Stellettinopsis ketosten. A shows a megasclere-
termination ; it could be either end of any megasclere. B illustrates a small fraction of
the central portion of ome of the megaseleres, to show the thickness that is attained.
C represents four of the streptasters. and D two of the euasters. The enclosed scale shows.

20 microns by twos,

Skeleton.—The megascleres appear to be exclusively oxeas, of great size-variation
(see figs. 50 A and 50 B). Representative sizes are 3 by 400, 8 by 600, 156 by 800
and 25 by 1000 microns. The microscleres include abundant, straight streptasters,
12 to 18 microns long (see fig. 50 C) and nearly as common, equally widely distri-
buted oxyasters (see fig. 50 D) 30 microns in greatest diameter.

It was a matter of great satisfaction, and welcome, even though essentially
needless confirmation, to find the second specimen of this unusual species, and in
this second example the identical spiculation of the first specimen. It is con-
clusive proof that this combination of the two microsclere sorts can ocour ; they
are both abundant, obviously proper (not foreign or borrowed), and each of the
two is & clear-cut representative of its spicule category.

The type of Stellettinopsis is corticata, set up at the same time as the genus ;.
Carter said of it (1879, page 348), “ n. gen. et sp.”, which is probably a good type
designation, but if not, it was confirmed by de Laubenfels, 1936, page 159. This.
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Australian sponge was pale yellowish, had the pores in sieve areas, and the strep-
tasters appeared somewhat strongyliform ; in this latter respect it resembles the
only species of Melophlus, which is sarasinorum, a South Pacific sponge (Thiele,
1899, page 8). Carter does not give spicule sizes for his species. :

The second species of Stellettinopsis has been simplex (Carter, 1879, page 349),
from the same locality as corticata. 1t is described as lacking the cortex and
having streptasters that are somewhat sceptrelliform. In this latter respect it
approaches the Bermuda species, but kelostes is corticate, Both the Australian
species (or are they conspecific ?) had special pore areas and yellowish colour,

whereas ketosteq has scattered pores and is nearly black,

Genus Erarnax Sollas.

Sponges of this genus are quite typical of the family Jaspidae, with radiate
structure, large oxeas as megascleres, and astrose microscleres, The distinguishing
feature of Epallax is the possession of two quite distinet types of (euastrose)
microscleres.

EPALLAX AJAX, sp. 1.

The syntype of this species, which is a portion of .the holotype, is deposited in
the British Museum (Natural History), register number 1948.8.6.48. The residue
of the holotype is deposited, at least temporarily, in the Museum of the Government
Agquarium at Flatts, Bermuda.

Date collected.—August 8, 1947,

Locality.—Walsingham Pond, Bermuda.

Abundance—One specimen. This occurrence was a very striking sight. The
large white Epallax was partially overgrown by bright green Haliclona viridis,
which was itself partially overgrown by bright red Tedania ignis.

Shape.—Massive, sub-spherical.

Size.—About 4 by 5 by 6 cm.

Colowr.—White, slightly marred by small quantities of debris on the surface.
The white colour, as might be expected, is maintained in alcohol.

Consistency.—Cartilaginous.

Surface.—Almost smooth, but slightly hispid in places, especially where it was
overgrown by the other two sponges, This may be a reaction to the overgrowth,
but is probably the original condition, the hispidating spicules having been worn
off from the exposed portions.

Oscules—Very small, not distinguishable from the inhalent openings.

Pores.—Abundant, 35 microns diameter, It would seem that the vents are this
same small size,

Ectosome anatomy.—Obviously affected by the overlying neighbours. Under
the other sponges the cortex is reduced to a thin dermis, only about 10 microns
thick., Where not overlaid, it is a normal fibrous cortex, as is to be expected in
the Epipolasidae. Tt is 500 microns thick. The spicules of this cortex, however,
are much the same as the spicules of the endosome.

Endosome anatomy.—The interior is densely fleshy, microcavernous, and very
full of spicules.
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Stkeleton.—The megascleres are exclusively oxeas (see fig. 51 A), often 15 by 1500
to 32 by 3300 microns in measurement. In the very centre of the sponge they
are packed in confusion, but elsewhere they tend to be orientated perpendicular to
the surface (radiate structure). In places they are arranged in fascicular tracts
about 130 microns in diameter, each tract containing some 15 spicules per cross-
section. As might be expected from the close association with other sponges, a
number of obviously foreign spicules occur at the surface.

The microsecleres are of two sorts. There are abundant triaxons (see fig. 51 B)
and the occurrence among them of occasional tetraxons (also illustrated) indicates.
that they are probably reduced asters. Their rays are only 1-5 by 30 microns,
which seems to put them very definitely into the microsclere category. This-
is an important matter for consideration, however. If these were megascleres,
. they would lift the sponge into the order Choristida, and thus it would fall into

Fig. 51.

7T e el

Cameora lucida drawing, X 666, of the spicules of Epallax ajax. A : illustrates one end and part
of the mid-portion of one of the oxeas. The enclosed scale shows 20 microns by twos.

the genus Astroplaking. Their rays, however, are not even as long as the diameter-
of the obvious megascleres. There are also abundant asters present that are
certainly microscleres (see fig. 51 C), and these are only about 18 microns in
diameter. Both sorts are euasters, with smooth, sharp rays.

Epallax was established by Sollas, 1886, page 178, for H#. callocyathus (type
species) ; this is a stalked, flower-shaped vase, and came from the Hast Indies.
Tts lazger category of microscleres (microcalthrops) had rounded ends to their rays,.>
that is to say, the strongylote modification. This and the shape sharply differen-
tiates it from the species ajaw. :

Topsent, 1890, page 68, described HEpallax wncrustans from the Azores, which
also is a mid-Atlantic archipelago, thus analogous to the Bermudas. His entire
description (with no illustrations) is *“ E. éncrustans possede des oxes, et des asters
semblables & ceux de Hymedesmia spinalostellifera Crtr., mais avec moins de
rayons . Carter’s species, which is thus mentioned, has very peculiar megascleres,
with hundreds of acute-angle branches of the axial canal arising at one point near
its end. This is quite likely a pathological condition. It has asters with nodally
arranged microspines. If éncrustans has these too, it is very distinet indeed from
the Bermuda Epallax. ]
Q2
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It is greatly to be desired that a series of Epallax specimens might be obtained
from the North Atlantic region for study, because it is——of course—unsatisfactory
to base species on single specimens, yet impossible to refer specimens (such as this
-one from Bermuda) to species that are evidently different from them.,

Family TETHYIDAT Cray.

Sponges of this family are well characterized by their peculiar external shape.
"They tend to become covered with ectosomal pedunculate tubercles. The degree
of development of these numerous surface growths varies during the life of the
individual sponge, almost certainly in connection with reproductive processes,
but the verrucosities are practically always discernible, and usually are conspicuous,

The architecture is strongly radiate, which is likewise true of the preceding and
following orders. The same may be said for the fact that they are corticate, and
have astrose microscleres. They are certainly not Choristida, which have tetrac-
tinellid spicules, but the order allocation as between Hadromerina and Epipolasida,
is not easy. A chief difference has been that of monaecfinal versus diactinal
megascleres, respectively. The spicules of Tethyidae are intermediate ; they are
not quite like ordinary diacts nor monacts, but are strongyoxeas that may be
-equi-ended, hence diactinal, or—still the same peculiar type—they may be inequi-
-ended, hence technically monactinal. Some are pronouncedly monactinal,

Genus Teroya Lamarck,

Almost the only genus of the family, this one has a venerable history ; it was
-one of the earliest to be separated from the parent genera, Spongia and Alcyoniwm.
Sponges of the genus 7Tethya are in all respects typical of the family Tethyidae as
-desoribed. There are three other genera in the group. Tethylimes de Laubenfels
(1936, page 164) includes sponges with decidedly monactinellid megascleres, but
-otherwise similar to Tethya. Tethycordyla de Laubentels, 1934, page 8, includes
sponges which vary in external shape considerably in the direction of the peculiar
hahitus of Stylocordyle and thus in general toward the family variously known as
Stylocordylidae or Podospongiidae. The genus Taboges de Laubenfels, 1936,
page 452, has in its original diagnosis an emphasis on the presence of four types of
asters, one with branched rays. Perhaps even greater emphasis should be laid
-on the fact that there is an ectochrote of erect megascleres, densely packed, outside
the extremely muscular but otherwise rather typical Tethyoid cortex. The asters
with branched rays (as found in Taboga) bear an interesting resemblance to the
-distinctive characters of the following new species. '

TETHYA ACTINIA, sp. 0. (See PL TI, fig. 8.)

The syntype of this species is deposited in the British Muscum (Natural History),
register number 1948.8.6.48. Additional syntypes are deposited, at least tem-
porarily, m the Museum of the Government Aguarium at Flatts, Bermuda.

Date collected—Jume 30, 1947, and many others. '

Locality.—Harrington Sound, Walsingham Pond, and the coasts of Bermuda,

generally.
Abundance.—Very common in diverse marine localities.
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Shape.—Sub-spherical, often ovoid, taller than thick.

Size.—Typically the size as well as the shape of an egg. Specimens as tall as
5 em, are exceptional.

Colowr.—The living sponge is probably always bright orange. The interior is
consistently of this hue, but several situations obtain for the exterior. HKspecially
in Walsingham Pond, but often everywhere, Tethya actinia appears bright green.
Tt seems obvious that this is due to algal symbionts in (or on) the surface. This
colour dissolves into alcohol promptly as chlorophyll dissolves, so that a green
sponge may gquickly ¢ turn orange > upon being plunged info spirits. Especially
in Harrington Sound, but occasionally in the other localities, Tethya appears bright
orange externally as well as internally. Locally these specimens are quite appro-
priately called “ tangerines ” as a result of their resemblance to lumpy specimens
of that citrous fruit. A few specimens were found that were intermediate, with
just enough green to dull the orange to a sort of grey or drab ; these were not so
common as the bright orange ones, which in turn were less abundant than the
bright green specimens. In the first week of July 1947, one unigue specimen was
discovered-—a typical Tethya actinic in all respects except that the exterior was a
rich purple colour. A careful microscopic study, especially of the spicules, revealed
its identity in the most minute details with the green and with the orange specimens
or—for that matter—with the drab ones.

Consistency.—Cartilaginous, modified by the high ratio of spicule to flesh.

Surface.—Extremely verrucose. The surface lumps are themselves lumpy.
The primary protrusions are about 3 mm. m diameter, the secondary, super-
imposed bumps are about 300 to 500 microns in diameter. The diameters are much
more uniform than the heights. Some specimens are covered with stalked warts
5mm. high, A height of between 2 and 3 mm. is much more common, and
gpecimens occur with the warts as little as 1 mm. high. .

Oscules—These are regularly small and contractile in ZTethya, seldom observed.

Pores—These are also small (microscopic) and extremely contractile. Tethya
is one of the very most ““ muscular ” of all sponges.

Ectosome anatomy.—A tough, fibrous, strongly contractile cortex, nsually a
little over 1 mm. thick. .

Endosome anatomy.—Emphatically radiate. The large megascleres are packed,
parallel, in fascicular tracts which radiate from a point near the centre of the bhase
of the sponge and are approximately perpendicular to the surface. The soft parts
are confined to the comparatively small areas between the spicular columns,

Sheleton.—The megascleres are of a very distinctive type, called strongyloxeas
(see fig. 52 A). The fact that the ends are rounded (as illustrated) gives rise to the
resemblance to the strongyle; but the fusiform shape (not illustrated) with a
thick centre, tapering to only a minute fraction of that largest diameter before
rounding off, affords considerable resemblance to an oxea. These spicules are
often 20 by 2000 microns, or even longer, in Tethye actinic.

'There are three distinct types of microscleres. There are abundant spherasters
(see fig. 52 B), total diameter about 30 microns, of which the solid centre is about
15 microns thick ; this sort is commoner in the cortex than the other microscleres,
but in the interior it is less common than they are.
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There are very abundant chiasters (see fig. 52 C), total diameter 10 to (rarely)
15 microns. Most of them have about 8 rays. A sort with only b rays may
constitute a distinet variety, The rays are blunt and microspined. Finally
there are regularly present, but rather uncommon, large oxyasters (see fig. 52 D)
total diameter 32 microns, with only 4 to 7 rays ; the commonest number is 5 rays.
Furthermore, almost always one or more of these rays are dichotomously branched,
near their tips.

Tethya was established by Lamarck, 1814, page 69, having as its genotype the
sponge which was first deseribed as Alcyonium aurantium by Pallas, 1766, page 210,
The genotype was fixed by Topsent, 1920, page 643. The fact that scholars of
a century ago placed sponges in the Coelenterate genus Aleyoniwm need not be
elaborated upon in this treatise.

Fig. 52.
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Camera lucida drawing, X 666, of the spioules of Pethya actiniz. A: illustrates only the termination
of one of the megascleres. The enclosed scale shows 20 mierons by twos,

~

It is with great reluctance that I propose a new name in this genus, which has.
already many times as many names as there are valid species. Quite frankly
it must be anticipated that actinie is not really a new species, but may some day be
reduced to synonymy—but this reduction should not be lightly undertaken. It
must depend upon a redescription, based on type material, of some older name.
The situation that exists is as follows: very many specific names crowd the
literature of Tethya, based upon specimens from many parts of the world, but with
exceedingly brief and inadequate descriptions. No description has yet covered a
Tethya with the peculiar asters of the Bermudan one, but such spicules may really
exist in some of the ill-described species. Unless such are found in type material,
or until they are found, actinie is available as a useful designation. Very similar-
asters with branched rays do occur and are described by de Laubenfels, 1936,
page 453, fig. 43 D, in the sponge from Pacific Panama, named Taboga taboga.
The distinctive character of actinin is the aster with forked rays, as here illustrated
in fig. 52 D,

B. B. Crozier, as already noted, referred Bermuda specimens of Tethya to three
species of Donatia. Nardo set up the name Donatio, 1833, page 522, almost twenty
years later than 7'ethya, which dates to Lamarck, 1814, page 69 ; consequently it
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must, of course, fall in synonymy to T'ethys, yet—curiously enough—even in the
last few years various writers have continued to use Nardo’s name. Of Crozier’s
three names, lyncurium was described as an Aleyoniwm by Linné, 1767, page 1295,
but is a synonym of eurantium, as Linné himself indicated, and as confirmed by
Topsent, 1900, page 294. Alemo seychellensis Wright, 1881, page 13, is a name
proposed for a Tethya from the Indian Ocean, which is very madequately described,
but which appears to be an aurantie ; certainly there is nothing in its description
to set it off from aurantia. Besides lyncurium and seychellensis, Crozier used
the name 4ngalli. This was set up as Tethea (sic) ingalli by Bowerbank, 1858,
-page 307, and specialists in the Porifera who read Bowerbank’s description do not
find how it differs from aurantic ; it is curious to note that Crozier, who had not
specialized in regard to sponges, considered it different.

Crozier was swayed by extreme preoccupation with cortex thickness, but this
is utterly unreliable as a differentiation between species of Tethya. Fach indi-
vidual sponge of this genus has a cortex which starts thin and grows thicker. It
appears that about once a year (the rhythm has never been followed long enough
+o be sure of its exact length) the entire ectosome of the sponge goes into a violent
effort of bud formation, each bud dropping off to serve as a potential new sponge.
Among the items not yet ascertained are these : does the sponge then die, or does
it survive to repeat the cycle 7 1f so, how long is it until the next outburst of bud
formation 1 How old is the sponge when it has its first great effusion of asexual
buds ? Butb as for cortex thickness, this is modified most effectively by this cycle ;
early in the sequence the cortex is thin, later it is thicker.

The species actinia is clearly closely related to aurentia, but appears to reveal
that evolution has beén going on its way in Bermuda. The comparison to Taboga
taboga is interesting because this latter sponge, being in Panama, is still further
removed from the centre of abundance of aurgntic than Bermuda is. How does
it happen that actinie differs from aurantia by being a little like Tabogae ? One of
many possible theories is that actinia could be the primitive form, that east of
Bermuda gurantia evolved by losing the asters with forked rays, while west of
Bermuda taboga evolved by gaining the peculiar ectochrote on its surface.

Family SCLERITODERMIDAE Sollas.

Onge in a long time a living lithistid sponge is found, as happened on the 8th of
Angust, 1947, at Walsingham Pond, Bermuda. Fossil lithistid sponges are among
the most abundant of all fossil Porifera. This does not indicate that the lithistid
modification oceurred more frequently in bygone ages than it does now, but
merely that when this modification does happen, the result is therefore more
likely to serve as a fossil. Other sponges are likely, when they die, to disintegrate.
Their isolated spicules may endure ; in fact, isolated spicules are common, tantaliz-
ing fossils—but little can be deduced about the sponge from only its spicules. Ome
need only recall the diverse sorts of sponge which have only oxeas as spicules to
perceive the quandaries that result.

Vosmaer, in his famous monograph of the Porifera for Bronn’s * Thier-reich »,
divides all the sponges, other than the calcareous ones, into three orders.
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1. Hyalospongiae (page 252). Now regarded as a class.

II. Spiculispongiae (page 281). This and the following now make up the class
Demospongiae.

TTT. Cornacuspongiae (page 335). This was divided into (first) the suborder
Halichondrina, now an order, in which he included also the modern orders
Poecilosclerina and Haplosclerina, and (second) the suborder Ceratina, which
corresponds to the modern order Keratosa—-actually an older name for the group.

Vosmaer’s Spiculispongiae were divided into two suborders, of which his
Tetractina includes the modern orders Choristida, Carnosa, Epipolasida and
Hadromerina. His other suborder {and his suborders were, it may be noted,
more like what would now be regarded as subelasses) was Lithistina (page 281).
This monograph was published in fractions, from 1882 to 1887. By Vosmaer’s
own account, in his * Bibliography of Sponges ’, page 281 was first published in
1885. :

Lithistid sponges often have some spicules which are like those of sponges that
are not lithistid, Some or all of the spicules, however, have secondary deposits
of silica added, so that they become grotesquely lumpy, and they even ankylose.
If not actually cemented together, they at least interlace, so that the resulting
articulate skeleton stays together long after the sponge has died. This is the
reason that such forms assume great importance in the field of paleontology. Some-
times only the secondary deposit is in evidence, and it is not possible to ascertain
what type of spicule was thereby modified. -

The idea that the lithistid sponges constituted a natural order has been questioned.
There are numerous cases, as noted, where it is possible to see what sort of sponge
secondarily metamorphosed. Sponges that would otherwise be classified in several
orders are clearly involved, perhaps any sort of sponge may undergo the lithistid
modification. Tt must be emphasized that it may even be pathological. The
outline of the phylum Porifera which was published in 1936 (de Laubenfels,
(Carnegie Institution Publication number 467) puts various familes of lithistids into
several different orders. This still, however, leaves a perplexing situation when
lithistid sponges are found with spicules of the sort called acrepid desmas. This
may be explained further as follows : The elaborate, warty structures arve all called
desmas, and a monactinal spicule, as the result of lithistid modification, becomes
a monocrepid desma. If it is a tetraxon spicule, the result is a tetracrepid desma.
The puzzling case is “ acrepid ”, no base being discernible. A Bermudan sponge
requires description, but its classification is difficult, because it is a lithistid species
with acrepid desmas. It has, however, some spicules that are not desmas. With
much hesitation, on the basis of these spicules, it is put into the family Sclerito-
dermidae. -

Sponges of the family Scleritodermidae have desmas, also diactinal simple spicules,
and may have raphids, or sigmaspires, or both. The diacts are sometimes strongyl-
oxeote, suggesting resemblance to the Tethyidae ; it is for this reason that I put
them in the order Epipolasida. Actually their phylogenetically correct allocation
is enigmatical.
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Genus DESMASCULA, 10V,

The genus is characterized by a dictyonine amalgamation of coarsely acanthose-

+ desmas that appear to be acrepid. To this are added smooth monaxon spicules.

and peculiar contorted microscleres which seem to be greatly modified oxyasters.
Other . genera of Scleritodermidae do not have microscleres at all like this. The-
type species of Desmascula is desdemona.

DEsmascuLa DESDEMONA, 8p. 1.

The syntype of this species, which is a portion of the holotype, is deposited in:
the British Museum (Natural History), register number 1948.8.6.50. The residue
of the holotype is deposited, at least temporarily, in the Museum of the Government
Aquarium at Flatts, Bermuda.

Date collected—August 8, 1947.

Locality—Walsingham Pond, Bermuda.

Abundance.—One specimen,

Shape.—A thin encrustation on another sponge, namely Spheciospongia othella..

Size.—400 microns thick, 23 mm. in diameter.

Colour.—The living sponge was red, medium dark, slightly brownish. 1In alcohol
it has become brown.

Consistency.—Brittle, fragile.

Surface.—Smooth,

- Ectosome anatomy.—No specialization is evident. _

Endosome anatomy.——Exceedingly little protoplasmic material in a large amount-
. of skeleton, If lithistid sponges are pathological, that fact might be an explanation
of the nature of this endosome. Tt had deﬁnitely living, cellular tissue, however,.
when collected.

Skeleton.—The sponge body is ﬁﬂed with three-dimensional reticulations of
ankylosed desmas. There are a number of such units, dove-tailed together, not
just one perfectly confinuous network. The gnarled desmas are coarsely spiny
- (see fig. 53 A) and often about 10 microns in diameter. There are no conspicuous.
(or even evident) axial canals. Among this dictyonine framework stand many
smooth, straight spicules, practically all of which were broken (see fig. 53 B). They
are 4 microns thick, and at least 700 microns long. The internal end of one such.
spicule and the external end of another were found. Kach of the two was acute,
so the indication is that the spicule type is an oxea. There were some scattered
styles (see fig. 53 C) about 2 by 100 microns, not certainly proper. There were-
tylostyles, but these could not be distinguished from those of the underlying
Spheciospongia.

The microscleres that are present in moderate abundance (see fig. 53 D)) are
interesting, best described by the camera lucida drawing. Kach has a globular
portion, about 2 microns in diameter, that may be the remains of the centrum
of an aster. From this sphere, one or (more often) two rays extend. When there
are two, they may be near each other or almost diametrically opposed. -Each ray
is much contorted, tapers gradually to an exceedingly sharp point, and is about
10 to 12 microns long.

In the field this sponge looked extremely like the locally abundant sponge,.
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Spirastrella coceinea, and was almost ignored for that reason. Other specimens
may have been overlooked in that way. It occurred to me to see if this was or
was not another Spirastrelle specimen, and at first T thought surely it was. There
were tylostyles (as in Spirastrella), but these probably were from the underlying
Spheciospongia (or were they 7), and there was a dense dermal mass of spiny,
contort silica, amazingly like the mass of spirasters which occurs at the surface of
coccinea, 1 still wonder if this is a modified Spirastrella. The ankylosed condition
was then noticed. Perhaps the soundest reason for believing that this is not a
metamorphosed Spirastrella is the occurrence of the peculiar microscleres.

Fig. 53,

Camera lucida drawing, X 444, of the spicules of Desmascula desdemona. The style which is illustrated
at (s not cerfainly proper. The enclosed scale shows 20 microns by twos, .

The genus Leiodorella Zittel, 1878, page 113, has a similar acanthose dictyonine
net, but we do not know of any microseleres for it. It may have had them, but is
known only as a Jurassic fossil from Poland. In Vosmaer’s key to the Lithistida,
our species comes down to Arabescula Carter, another thin crust, but Adrabescula
has no recorded microscleres, and its desmas were smooth on the side toward the
surface. The genus Scleriforderma Schmidt, 1879, page 28, has desmas less
ankylosed than Desmascula. 1t has straight strongyles rather than oxeas, and
small, curved, sigmoid oxeas. Tt is especially interesting for comparison because
it is recorded by its author from the West Indies.

" Order OH ORISTIDA Sollas,

The sponges of this order are typically * tetraxonid ”, with at least some la,rge
megascleres that have rays extending out in four dlﬁelent directions from a single
point. Sixty years ago a considerable difference was supposed to exist between
these and the contrasting group or  monaxonid” sponges. There are many
indications, however, that most or all of the Epipolasida, while technically mon:
axonid, are actually more closely related to the Choristida. Both of these orders
are characterized by large spicules, radiate architecture, and distinet, fibrous
cortex. The microscleres of both are asters.
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Family ANCORINIDAE Gray.

Sponges of this family are well representative of the Choristida, and have euasters
for microscleres. Some of them also have streptasters. They never have the
sterraster armour of the Geodiidae. ‘

The genus Monotrie de Laubenfels, 1936, page 179, should be transferred to this
family. In the reference cited, the assumption is made that triods were present.
The species on which the genus is based, Coppatias solidissime Wilson, 1902, page
387, is there inadequately described, inasmuch as Wilson merely refers to the
presence of “triaenes’ without giving their size, or stating if they were triods,
protriaenes, mesotriaenes, anatriaenes, or whatever. I have come definitely to the

" conclusion, however, that they were one of the other sorts, not triods, hence the
change in family allocation.

Genus STELLETTA Schmidt.

This is one of the most typical and common of all Choristid genera. The
structure is as indicated in the family description. The megascléres are those
most representative of the order: large oxeas, plagio- or even dichotriaenes, and
often protrincnes and anatriaenes. Both of the latter are probably present in
every species, but perhaps not in every specimen, because it seems that one or
both of them may be very rare without this rarity having any especial taxonomic
significance. A critical point to separate the genus Stelleita from other closely
related genera, is that sponges of this genus have two distinetly different kinds of
microscleres ; these are euasters. The genus was established by Schmidt, 1862,
page 46. :

STELLETTA GRUBII Schmidt.

Bermuda specimens of this sponge are represented by British Museum (Natural
History) register number 1948.8.6.51.

Date collected.—July 9, 1947.

Locality—Walsingham Pond, Bermuda. '

Abundance.—Although elsewhere common, this sponge, and Choristida in general,
are astonishingly rare in the Bermudas.  Only the single specimen of Stellella was.
found in a summer’s collecting, but this is the first West Indian record of this genus.

Shape.—Sub-spherical.

Size.—This specimen is about 25 mm. in diameter. The genus is often repre-
sented by fist-size, or even head-size sponges.

Colowr.—Dingy white, alive and in alcohol. The sponge itself is probably quite
white, but coarser or finer debris may be responsible for the somewhat grey
appearance. _ , :

- Consistency.—Cartilaginous, modified by the high ratio of spicule to flesh.

Surface—Decidedly hispid, with spicules protruding in dense stands. Members.
of this and related genera are often as dangerous to handle as are cactus plants.
The needles easily penetrate the skin ; they are removed only with difficulty and
pain. '

Oscules—Small and contractile, thus not found. In this genus they are regularly

' R 2
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contractile, but sometimes are so large to begin with that, even so, they are readily
-observed. .

Pores.—Microscopic and contractile,

Ectosome anatomy.—There is a dense, fibrous, muscular cortex about 1 mm.
thick over the entire surface. This contains rather numerous microscleres, and
1s underlaid by the (tangent) cladomes of the large triaenes, It is pierced by the
long oxeas that render the surface hispid ; these extend as much as 1 or 2 mm,
beyond the organic surface.

Endosome anatomy.—Very full of spicules, radiate, with soft parts crowded into
the interstices. HEnough spicules are in confusion to give a coherent basis to the
mineral portion, too.

#

‘Camera lucida drawing, X666, of the spicules of Stelletta grubii. A shows a pointed end of a
megasclere. This could be either end of one of the oxeas, or the inner end of the thabd of one
of the triaenes. The central portion of the oxea is not illustrated. B and ¢ show
dichotriaene and plagiotriaene respectively. Only the cladomes are shown, and the extreme
upper portion of the rhabd. It appears that in all sponges having either of these two types,
the other may be expected, that the spicules in question are first formed as the plagiotriaene,
then made over into the dichotriaene later. In many specimens, including this from Bermuda,
all intermediates ocour. D shows typical oxyasters, E typical chiasters, and F illustrates
a freakish spicule, probably to be regarded as a modified oxyaster. The enclosed scale shows
20 microns by twos.

Skeleton.—There are numerous large megascleres. Probably the commonest are
oxeas, certainly as large in some cases as 30 by 4500 microns, and perhaps larger
(see fig. 54 A). Smaller, developmental forms occur. Then there are plagio-
triaenes (see fig. 54 C) which, as usual, grade into dichotriaenes (see fig. 54 B). The
rhabds of these textrons are almost or quite as large as the oxeas, up to 30 by more
than 400 microns. The clads reach a length of at least 60 microns. The micro-
scleres are of two or more sorts. There are oxyeuasters (see fig. 54 D) common
thronghout the whole sponge, cortex and interior; their diameters vary from
15 to 30 microns ; they have 5 to 8 rays. Then there even more abundant chiasters
- (see fig. 54 E), all about 8 microns in diameter. They are microspined. Some
oceasional odd-shaped microscleres are. probably abnormal variants rather than
additional categories.
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Stelletta grubii was deseribed by Schmidt, 1862, page 46, from the Mediterranean,
and is the type of the genus. Later, many species have been added, but it seems
that the supposed bases of difference between them and grubii in many cases are
merely normal variations within a species or even within a specimen.  Because
of the multiplicity of names, however, the real distribution of grubii is not estab-
Lished. Tt is at least Mediterranean and West Tndian, perhaps cosmopolitan or
{rather) circum-mundane. ‘

This multiplicity of synonyms is especially acute in the genus Myriastra, which
is extremely closely related to Stelletia, but has only one kind of aster instead of
two. In the West Indian region there is such a species, first described as Ancoring
Jibrosa by Schmidt,. 1870, page 67, then as Pilochrota wariabilis by Wilson, 1902,
page 384, and then as Stelletta incrustata by Uliezka, 1929, page 47. The three
names are here reduced into synonymy, to be called Myriastra fibrose. Bxcept
for the aster situation, this species is much like Stelletta grubii. '

Family GEODIIDAE Guray.

Sponges of this family are much like those of the Ancorinidae, except for the
addition in Geodiidae of a distinctive and important variety of spicule known as
the sterraster. This is essentially an aster with rays so numerous that scarcely
any space is left between them, even at their tips. These tips are blunted, so
that the surface is rather to be termed verrucose than hispid like the surface of an
oxyaster. -

Genus Gropra Lamarck.

The megascleres of this genus are much like those of Stelletta, and so is their
pattern or arrangement. Both genera have small oxyasters. In Geodia there are
also the very characteristic sterrasters. These are first built as oxyspherasters
with exceedingly numerous rays; such microscleres in various developmental
forms may be found in the interior of Geodia, from very small up to 20 or 30
microns in diameter. Then they are moved on out to the cortex and completed
into the large, nearly spherical or ovoid, mature sterrasters. These are so abundant
that they form more than half the volume, and much more than half the weight,
of the cortex. They are strongly knit together by fibres and muscle cells, so that
it is appropriate to term the cortex of Geodia a sterraster armour. In the genus
Brylus a somewhat similar end product is arrived at from a different sort of aster
to begin with ; its sterrastors can be recognized by their flattened shape, almost
like discs rather than balls, ’

(GEODIA GIBBEROSA Lamarck.

.Bermuda specimens of this sponge are represented by British Museum (Natural
History) register number 1948.8.6.52,

Date collected.—July 28, 1947, and many others.

Locality—Harrington Sound, and the coasts of the Bermudas in general.

Abundance.—Nowhere outstandingly common, this species is yet so very wide-
spread that in the aggregate it is one of the common sponges of Bermuda. Tt is
usually hidden, under rocks, in crevices, under other sponges, or algae. Tt is easily
-overlooked.
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Shape.—Amorphous, massive, always somewhat rounded at the edges.

Size.—FKlsewhere this species becomes head-size or larger, but no Bermudan
specimens were found greater than fist-size. Larger ones doubtless occur.

Colowr.—The basic colour tends to be white, because of the refraction of light
by the sterrasters in the armour. On the surface of some specimens there occurs.
a thin layer of dark rich blue, akii to that which almost always occurs on Terpios,
insoluble both in alcohol and in water. Grey, even rather dark grey specimens
are sometimes found, perhaps due to surface debris. The interior is often darker .
than the exterior, always dull coloured, a sort of drab.

Consistency.—The cortex is stiff, like the leather sole of a shoe, and the interior-
_is rather cork-like, with obvious tactile sensations of the abundant splcule content..

Surface.—Smooth, but conspicuously punctiform.

Oscules.—Difficnlt to tell from the pores.

Fig. 55.

Camera lucida drawing, X 666, of the spicules of Geodin gibberosa. A could be either end of one-
of the oxeas, or the pointed end of the rhabd of one of the triaenes. B shows the cladome-
of & mature triaene ; smaller, shorter-rayed spicules are common, This sort could be called
an orthotriacne, or a plagictriaene. C is the oxyenaster, D the mature sterraster, and
E an immature sterraster. It is important not to confuse this latter with a true oxvaster.
The enclosed scale shows 20 microns by twos,

Pores—Probably because of the limitations produced by the sterraster armour,.
the inhalent openings of Geodia are often, perhaps usually, in the form of poro-
calyces. These are nearly 1 mm. deep and about the same diameter. The oscules.
are so nearly this same size, not averaging any larger, that it is a long and laborious
task to ascertain for any given opening whether it was an inlet or an outlet.
Naturally most; of the surface pits remain unexplored. Thes¢ pits are not uniformly -
distributed at all. Large areas of the surface are completely imperforate, other-
areas are so full of holes that the partitions are narrower than the apertures. Some-
of these may be pore areas, some may be groups of oscules,

Eciosome anatomy.—A tough cortex, 1 mm. thick or even shghth7 thicker. Tt is.
densely packed with sterrasters.
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. Bndosome anatomy-— Basically radiate, buf as the sponge grows laterally the
focal point is inevitably enlarged to become a’'focal area, and in this central area
the structures are confused rather than neatly radiate. The protoplasmic structures
.are restricted to the scanty spaces between spicules,

i Skeleton.—The abundant megascleres are simple oxeas (see fig. 55 A), often 20 by
3200 microns—some perhaps much larger. These are, in general, perpendicular
o the surface, and here and there they may protrude somewhat. There are also
.orthotriaenes (see fig. 55 B) with rhabds of the same size as the oxeas; their clads
-are upwards of 100 microns long. It is to be expected that the dicho modification
would occur, but it is rare or wanting in Geodia gibberosu. The cladomes are, of
~-course, usually parallel to the corfex and placed immediately below the cortex.

There are abundant oxyeuasters (see fig. 55 C) in the endosome, 15 to 20 microns ‘
_in diameter. The mature sterrasters (see fig. 55 1)) are only about 40 microns in
- .diameter in Bermudan specimens. This is commonplace, except that elsewhere
some of them are found to grow considerably larger. .

"'The genus Geodia and the species gibberosa, its type, were established by Lamarck,
1815, page 333, for specimens from the West Indies. This species (and apparently
10 others of the genus) is abundant through the whole region. 1t is doubtful if
Geodins in other parts of the world belong to gibberosa, but the differences are not
great. Average size of sterrasters, existence of anatriaenes, protriaenes, meso-
trinenes or combinations of these are appealed to for species deserimination.

TDoubtless many deseribed names for Geodia require to be dropped in synonymy.

Family CRANIELLIDAE de Laubentfels.

Sponges of this family have the radiate, corticate structure of the Choristida.
The megascleres regularly include large oxeas, anatriaenes and protriaenes, all
-very much like the spicules of the other families of Choristida, but the plagiotriaenes
and dichotriaenes which are so common in the other families are rare or quite
. abgsent. The microscleres are probably to be regarded as being asters, and further-

more, to be homologous with the streptasters which ocour in somie members of the -

family Ancorinidae. The euasters which always ocour in the Ancorinidae are,
however, lacking from the Craniellidae. The microscleres that are present are
usually (and probably correctly) classified as being spirasters, but this is not obvious.
"They are elongate and spiral or sigmoid, but at first glimpse they resemble smooth
sigmas or sigmaspires with blunted, strongylote ends. 1t is usually possible, how-
ever, to make out microspines over their surfaces, either with the high-power or
with the oil-immersion microscope objective. The thoughtful criticism of this is
to enquire if sufficient magnification might not reveal minute roughening on almost
any and every microsclere,

-

Genus CINACHYRA Sollas

This genus was later reported with the spelling Cinochyra, but the. original
and correct spelling is Cinachrya Sollas, 1888, page 23. Sponges of this genus are
typical of the Craniellidae, with rather more hispid surface than most of the other
genera have, and with the especml peculiarity that the inhalent openings are
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situated in the concavities of extra large porocalyces. These inlets are much larger
than the oseules, and may occupy special zones around the body of the sponge.

CINACHYRA CAVERNOSA (Lamarck) Topsent. (See Pl. 11, fig, 7.)

Bermuda specimens of this sponge are represented by British Museum (Natural)
Hisftory) register number 1948.8.6.53.

Date collected.—June 30, 1947, and many others. ‘

. Localities—Harrington Sound, VValsmgham Pond; and the coasts of the
Bermudas in general.

Abundance.—This species is extremely common in shallow Watez everywhere
about the Bermudas.

Shape.—Sub-spherical or oblate, flattened on top and on bottom.

Size—Specimens with a diameter as great as 8 om. are fairly common. Smaller
specimens are, of course, even more common.

Colour.—The living sponge is rich ochre yellow. In alcohol this fades somewhat,
but remains the same general hue. Dry specimens turn a dark brown, almost like
amber. ‘

Consistency.—Nirm, dense. This is the result of a moderately soft protoplasmic
mass which is densely permeated with quantities of long siliceous spicules. One
does not palpate this sponge extensively because of the cactus-like surface.

Surface.—Extremely hispid, with a surface-plush which is as much as 4 or § mm.
high.

Oscules.—Small, contractile, probably up to 200 microns when fully expanded.
They are numerous and scattered on the upper surface of the cake-shaped sponge.

Pores.~—The inhalent openings of this genus were long mistaken for oscules.
Bach porocalyx is 5 to 8 mm. in diameter ; a few are round in outline, but the
great majority are decidedly elliptical. The spicules of the surface radiate from
them like the petals of a sunflower or daisy when the calyx is fully opened, but its
suwrrounding fissue is muscular, and when the calyx contracts, the tall spicules
are so bent inwards that they form a bristling protection quite covering the opening.
If the sponge grows in the vicinity ‘of sand, which was observed to be the case at .
the west end of the Bermudas, the tall spicule fringe is bent so as to serve as a
grating or sieve to keep sand particles out of the porocalyx. The hining of the
calyx is smooth, punctiform, with very contractile inhalent apertures thickly
disposed about it. These may possibly open to as great a diameter as 70 microns,
The porocalyces are placed in an equatorial zone about the sponge, leaving the lower
surface imperforate (on the substrate) and the upper surface exhalent.

Hctosome anatomy.—There is a definite, contractile and fibrous cortex, but it is
thin as compared to the size in most Choristids—usually under 50 microns thick.

Fndosome anatomy.—Pronouncedly radiate, with huge masses of spicules arranged
in fascicular columns which are perpendicular to the surface. The protoplasmic
structures are actually so scanty as to be inconspicuous (and even overlooked) in
the interstices between these spicule tracts.

Skeleton.—The chief spiculation consists of vast numbers of huge oxeas (see fig.
56 A), 36 by 3500 to 50 by 7000 microns. They are perpendicular to the
surface of the sponge, and some of-them protrude as much as 4 or more mm.
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beyond the organic surface. Among them are slender spicules (see fig. 56 B) ab
least as thin as 3 microns, and at least as long as 1000 microns. Some are doubtless
developmental forms of the oxeas, others of the triaenes. There are anatriaenes,
chiefly in the surface-plush, cladomes out (see fig. 56 C), their clads often as long
as 50 microns, rhabd diameter only about 5 microns. There are also protriaenes,
likewise chiefly in the surface-plush, cladomes outward (sec fig. 56 D), clads up
to 50 microns long, rhabd diameter about 10 microns.

There are also abundant, but very inconspicuous microscleres. These are
blunt-ended sigmas or sigmaspires, completely microspined, only 10 microns in
total chord length.

Fig. 56.

Camera lucida drawing, x444, of the spicules of Cinachyra cavernosa. A shows a very brief
fraction of the mid-portion of one of the mature oxeas, for size comparison. None of the pointed
ends are illustrated, as they are quite commonplace, as illustrated for the preceding species.
B shows & bit of one of the thinner spicules, again for size comparison. C illustrates
the anatrisene and D two of the protriaenes. The mierosclores are shown to scale at B.
The enclosed scale shows 20 microns by twos.

This species was described as Tethya cavernosa by Lamarck, 1815, page 70,
and transferred to Cinachrya by Topsent, 1931, page 5. There are quite a few
species names in the genus Cinachrya, indicating a world-wide distribution. It is
very difficult to say of many within the group how they differ from cavernosa ;
it is the oldest species name in the genus, and doubtless some (but which ones ?)
should be dropped in synonymy. It is my surmise that the species cavernosa. is so
widespread that one may term it cosmopolitan. Lamarck’s specimen is thought
to be from the Indian Ocean, and the Bermudan specimens match it fairly.

Order CARNOSA Carter,

The sponges of this order are also tetraxonid, as are those of the order Choristida.
They are, however, different in structure. The radiate plan is usually absent, the
cortex is only feebly developed if at all, but the flesh or protoplasmic portion is
very much in evidence, hence the name. This implies less extreme abundance of
silica, and it is true that large spicules are rare in this group—the majorivy of the
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species of Carnosa have only exceedingly small spicules, or even have only micro-
seleres, and in one case no spicules at all (Chondrosia). In a few species there are .
a few, scattered, long triaenes, seeming to indicate an evolution from Choristida.

The typical spicule of the Carnosa (though not quite always present) is the
calthrops. This is microsclere size, a tetraxon with four equal rays as widely
divergent from one another as possible, like the perpendiculars to the surfaces of an
equilateral tetrahedron. This is usually considered to be a very small triaene,
but some calthrops may be euasters with only four rays—such spicules certainly
do occur in sponges of the Epipolasida (see Epallax, above) and Choristida.

Family HALINIDAE de Laubenfels.

The sponges of this family are quite typical of the order. They do not have the
the long-shafted triaenes which render Poecillasira and other Plakinastrellidae
gomewhat atypical, nor do they lack the tetraxons as do the Chondrosiidae.

Genus SAMUS Gray.

The sponges of this genus are so remarkable that Sollas, 1887, page 423, gave
them a family all their own. Almost the only objection to this is that it unduly
multiplies the number of families, and that only small imperfect specimens of
Samus have as yeb been discovered. The principal spicules of Samus are amphi-
triacnes, and are very distinctive. They are somewhat like two calthrops joined
together, or—as their name implies—a pointless rhabd with a cladome at each
end. Lumpy sigmoid spicules also occur, resembling microscleres (sigmaspires),
but they are about the same size as the amphitriaenes. The whole order Carnosa
has been called * Microsclerophora ** (Minchin, 1900, page 147, also Sollas). The
sponges of this genus not only have exclusively very small spicules, but are also
themselves exceedingly minute. They are found, for example, in the 1 mm.
diameter burrows of Cliona, or is the Samus itself an excavator, a boring sponge
like Cliona ? ' '

SAMUS ANONYMA Gray.
. Bermuda occurrence of this species is, at the moment, represented only by a
microscope slide in the anthor’s possession.
Date collected.—July 16, 1947,
Locality.—Castle Harbour, Bermuda, north of the west end of the causeway.
+ Abundance.—Very rare.
Shape.—This species is usually amorphous.
Size.—This species is usually extremely small, almost microscopic. .
Colouwr.—Nondescript.
Consistency.—Mediocre.
Surface.—There seems to be no special surface structure known.
© Oscules.—Very small sponges are commonly lipostomous,
** Pores,—As noted for the oscules.
Betosome anatomy.—No specialization is described.
Endosome anatomy.—Confused.
" Skeleton.—Amphitriaenes and lumpy sigmaspires.
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In 1867, page 526, Gray erected for anonymae the new genus Samus. Some other
‘species names have been put here since, but every one is cither quite unrecognizable
or has been removed to some other genus. This one species, anonyma, seems
$0 be confined to the West Indian region. I found it near the Dry Tortugas, north
of Cuba, on June 22, 1932, but this was a record fully as fragmentary as this
Bermudan record. :

On the 16th of July, 1947, in the Bermudas I collected a specimen of Dysidea
fragilis, alveady described in this paper. Tt contained, as is characteristic of that
species, a number of obviously foreign spicules. Among them were two of. the
very distinctive amphitriaenes of Samus anonyma, familiar to'me from my study

Fig. 57.

Camera lucida drawing, x 666, of the two spicules upon which are based this record of the occurrence
of Samus anonyme in the Bermudas. The enclosed seale shows 20 microns by twos.

of the species in 1932. This is excellent evidence that the species occurs in the
Bermudas. The other conceivable alternative is that some as yet undescribed
but related species so occurs. It may be that when better specimens are found,
a new name will prove to be necessary, but on the basis of present evidence that.
is not warranted. ’

More specimens of Samus should be sought. They are to be expected deep-
within holes in limestone, or in deep, narrow fissures. They will probably be
minute, and so nearly the colour and appearance of the limestone as to be easily
overlooked. It may be that this sponge is not so much extremely rare as it is
extremely well hidden and unnoticed. There must have been the sponge present
for the Dysidea to have obtained its distinctive spicules.

Glenus Pragortis Schulze.

The sponges of this genus are fleshy, with only small spicules, as warranted
" by the names “ Carnosa™ and * Microsclerophora ”. The spicules are chiefly
diactinal, but have one, two or even three bends in the middle, which indicates
that they are reduced polyactinal spicules, probably. calthrops. An occasional
triactine is also found, which is seldom or never regular, but instead is sagittal or
alate (“° T ” shaped). :

s2
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PLAXORTIS STMPLEX Schulze. : :
Bermuda specimens of this sponge are represented by British Museum {Natural
History) register number 1948.8.6.54.
Date collected.—August 8, 1947,
Locality.—Walsingham Pond, Bermuda.
Abundance.—One specimen.
- Shape.——Encrusting. B
Size.—1 cm. thick, 4 by 5 cm. in area. -
Colour—The living sponge was brown. In alcobol it has become slightly duller,
and the fiuid has become brown. -
Consistency.—Firm, dense, like cheese.
Surface.—Essentially smooth, microtuberculate.

Oscules.—Five are in evidence, each a little over 1 mm. in diameter, with rims
just slightly raised.

Pores.—Abundant, 30 microns in diameter.

Fig. 68. -

Camera lucida drawing, X 866, of the spicules of Plakortis simplex. The enclosed soale
shows 20 microns by twos.

Beotosome enatomy.—The pores open directly nto canals which are also 30
microns in diameter, and which go almost perpendicularly down into the sponge.
The flagellate chamber region also comes very nearly to the surface. There is,
therefore, no special dermal structure in evidence.

Fndosome anatomy.—Very few visible cavities exist in this extremely compact
sponge. The spicules are tucked away in the walls between the chambers. These
latter are abundant, round, 30 microns in diameter,

Sheleton.—As is typical of the genus Plakortis, the spicules seem at first to be
oxeas. 'Then itis noticed that a few siliceous triaxons are present, perhaps amount-
ing to as much as one per cent. of all the spicules. Then one notices that many
of the common spicules have sharp kinks in their middles, a few are once bent,
making “V’s” ; move are $wice bent, so that the two extremities are again nearly in
line with each other. It is doubtful that any of the spicules are simply or genuinely
oxeas. Common sizes are 2 by 80 to 3 by 100 microns. . The triaxons have rays
about 3 by 45 microns, : i :

This species was described by Schulze, 1880, page 430, from the Mediterranean.
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Tt is widely distributed, including West Indian and Australian records, the only
species of the genus.

Tn 1936, page 178, T described a sponge from the Dry Tortugas, north of Cuba, as
Roosa zyggompha, new genus and new species. Topsent, in 1937, page 1, pointed
out that this was Schulze’s Plakortis simplex, with which sponge he was familiar.
Such indeed proves to be the case, and hoth genus and species must be dropped

into synonymy.
| Family CHONDRILLIDAE Gray.

The sponges of this family are less provided with spicules than are the other
families of Carnosa already discussed—they have, at most, only such as may cer-
tainly be termed microscleres (enasters) and some of them have no spicules at all.
The emphasis on flesh that is here found well merits the name Carnosa. L

Genus CHONDRILLA Schmidt.

Sponges of this genus have oxyspherasters in moderate abundance, but no
other mineral skeleton. They only other genus of the family is Chondrillina
de Laubenfels, which has not only euasters but also spirasters in addition.

(HONDRILLA NUCULA Schmidt.

Bermuda specimens of this sponge are represented by British Museum (Natural
History) register number 1948.8.6.56.

Date collected.—June 30, 1947, and many others. o _

Locality.—Harrington Sound, Walsingham Pond and shallow water about the
coasts of the Bermudas in general. This species also occurs abundantly, self-
‘propagated or « volunteer ” in the running sea-water aquarivms of the Government
Aquarium at Flatts. These aquarium specimens do not reveal any differences
from those found in the ocean.

Abundance.—This species is extraordinarily common in the Bermudas, in all
‘ marine, shallow-water areas. It is locally known as chicken liver ”’, a name very
appropriate to its size, shape, surface and consistency—and only slightly inappro-
priate as to colour. Tt was possible in the summer of 1937 to collect Chondrilla
literally by the bucketful.

Shape.—Trregular, but always rounded. Many specimens are hemispherical.
1t may undergo extensive lateral growth, so that it gives somewhat the impression
of being encrusting, but it is quite different from the many sponges that begin,
while small, by being crusts, and then later thicken to become massive. Young
Chondrillas are nearly spherical ; it is the large, old colonies that arve so wide in
proportion to their (considerable) thickness. P

Size-—The masses are commonly 2 cm, thick, and they may extend laterally as
much as 5 to 10 em.

Colowr.— The living sponge occurs in various shades of grey, or brownish grey,
darker in the places that have been the more brightly illuminated. It often
seems that there is a paler region around each oscule. The hole appears dark,
partly because its lining is pigmented, partly because it is shaded. Thus the
oscules are like targets or bull’s eyes, rather conspicuous, The interior is always
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a pale greyish drab. These dull colours persist in preserved specimens too. Dried
specimens turn almost black, very hard and shrivelled, so that they cease to look
or feel like sponges at all.

Oonsistency.—Extremely cartilaginous.

Surface.—Smooth, shining and glistening.

Oscules.—In life very conspicuous, dark dots 2 mm. in diameter, each in the
centre of a pale area. They are, however, very contractile, and can scarcely be
found in preserved specimens as a result. There may be one oscule for every
3 square cm. of surface, or again there may be fewer oscules.

Pores.—Microscopic and contractile.

Eetosome anatomy.—There is an outer region, 150 to 200 microns thick, which
contains few or no flagellate chambers, but does contain a disproportionately large
amount of the pigmented cells. This cortex also contains practically all of the
spicules. '

Fig. 59.

:
<

s T =

3 ok

Camera lucida drawing, X666, of the spicules of Chondrille nucule. The enclosed
scale shows 20 microns by twos.

Endosome anatomy.—Very dense, the longest canals still are often smaller than
150 microns in diameter. The flagellate chambers are small and spherical.

Skeleton.—Siliceous spherasters are abundant in the cortex of this sponge.
They are 18 to 26 microns in diameter, average about 20 microns, The non-living
colloidal jelly is rather more noticeable in these Carnosa than it is in sponges
which are more filled with large spicules. Actually, such a mesogloea is probably
important in all sponges. It is rather thoroughly congealed (stiff rather than
semi-fluid) in Chondrilla ; this is favourable to the sponge, because of the lack of
mineral stiffening.

This species, and the genus of which it is type, was established by Schmidt, 1862,
page 39, for Mediterranean specimens. It is also common throughout the West
Indies, recorded—for example—by Wilson, 1902, page 386, from Puerto Rico.

It is not recorded in my treatise of the sponges of the Dry Tortugas (de Lauben-
fels, 1936, page 182), but in the summer of 1936 1 did find it there, north of Cuba.
This occurrence has not previously been published.

Family CHONDROSIIDAE Schulze.

The sponges of this family having none, are the least provided with spicules
of all. This extreme skeletal situation, only jelly being present, would
seem to cause Chondrosiidae to lie close to the Halisarcidae in the Keratosa. In
fact, earlier sponge workers sometimes did put the two into a single family. Vosmaer
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ih Bromn’s ‘ Klassen und Ordnungen des Thier-reichs ’, page 325, puts the two
families into a suborder, Oligosilicina. But it is clear that Chondrosiidae are
separated from Chondrillidae only by lack of the asters—in fact, it is difficult in
field or laboratory to tell Chondrosia from Chondrilla, and Chondrilla grades into
the other Carnosa. On the other hand, Halisarce is a conulose sponge, with a
somewhat spongin-like dermis, and with large, sack-shaped, flagellate chambers.
It thus closely resembles the clearly Keratose family Aplysillidae. One may
recall that portions of Aplysillid sponges are sometimes devoid of skeloton, although
fibres are elsewhere present.

Genus CHonpROSIA Nardo.

Sponges of this genus are very fleshy; the original species (type) is called
reniformis, the * sea kidney », which gives an idea of its general appearance.

'CHONDROSIA COLLECTRIX (Schmidt) de Laubenfels.

Bermuda specimens of this sponge are represented by British Museum (Natural
History) register number 1948.8.6.56.

Date collected.—July 12, 1947.

Locality—Hungry Bay, on the south shore of Bermuda.

Abundance.—Only one specimen was collected. Tt may be, however, that
Chondrosia is more common than this would seem to indicate. Chondrilla is very
abundant, and pale specimens of Chondrosia would readily be confused, hence
overlooked. Thus at Tortugas for several years’ collecting, the Chondrillas were
overlooked, being confused with pale specimens of Chondrosia.

Shape.—Rounded, at first nearly spherical, but becoming kidney-shaped or
lobate as the sponges grow laterally.

Size.—The Bermuda specimen is a little more than 1 em. thick, Horizontally
it covers about 4 by 5 em.

Colowr—The living sponge was black on those portions of the exterior where
it was struck by greatest illumination, in this case nearly full sunlight. Elsewhere
it was grey, palest where most shadowed. The interior is always greyish drab.
The colour bleaches only slightly in alcohol. Dry specimens look very black and
not at all like sponges, very shrivelled and hard.

Consistency.—BExtremely cartilaginous.

Surface.—Smooth, shining, glistening.

Oscules.—A few scattered oscules occur at one place on this specimen ; they are
about 1 mm., in diameter and 5 mm. apart. They have thin collars about 1 mm,
high around each. The residue of the sponge shows no oscules.

Pores,—This species is described in the literature as having pores up to 100
miorons in. diameter. In the Bermuda specimen they could not be located, due
to their contractility.

Bctosome anatomy.—There is an outer cortical region about 250 mierons thick
that contains few or no flagellate chambers, and does contain an extra large number
of the pigmented cells,

Endosome anatomy.—Very dense. No canals of greater diameter than 100
microns could be found. The flagellate chambers are small and round.
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. Skeleton.—A cartilaginous gel or stiffly colloidal ground substance is the only.
skeleton of Chondrosia. Such a gel is entirely responsible for the framework
rigidity of Chondrilla, and a major item in the support of all the Carnosa. In fact,
skeletal jellies are quite important in mosb sponges.

. This species was first described as Cellulophana collectria by Schmidt, 1870,
page 25, from the West Indies, to which locality it may be restricted. 1t differs
from the older species.of Chondrosta, that is to say, reniformis, in its tendency to

Tig. 60.

Clamera lucida drawing, X 150, of & section of Chondrosia collectriz perpendicular to the surface, It is
lettered as follows: O=oscule, OC=cloaca. P-heavily pigmented cortex. R =endosome
with chambers. The pale region intermediate between P and E is probably the region of
contractile or museular tissue. The enclosed scale shows 100 miorons by tens.

black colour. It is by this that it is most likely to be recognized in the field as
contrasted to the common Chondrilla. At the Dry Tortugas it was Chondrosia
that was the commoner, in the Bermudas the Chondrille predominates, - The two
genera are found in similar situations and are obviously interrelated.

The genus Cellulophana which Sehmidt employed is not Porifera, but Chordata—
that is to say, an ascidian. It is very difficult to discriminate in the field between
Chondrosia collectriz and some of the abundant blackish ascidians which oceur in
the West Indies.

Class HYALOSPONGIAE Vosmaer,

Sponges of this class usually have a unified, continuous skeleton of siliceous
strands somewhat like the steel framework of a modern building. Like the metro-
politan building, however, the framework is really made of separate beams
(spicules), which are then fastened together, and in some of the Hyalospongiae
the spicules are, at least temporarily, separate. Even in those cases they so
interlock, and are cemented by organic material that a somewhat rigid net results.
The protoplasmic structures are rather widely scattered on this framework, the
whole living thing being very open-work, not a tight system of canals and small
chambers.

The Hyalospongiae are confined to deep water. In the warmer portions of the
world they ave not to be expected at Jess than 500 or 1000 metres—that is to say,
so deep that the water is cold. In the Antaretic, under the ice sheet (and nowhere:
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else) they come to within 100 metres of the surface. Since this account is of the-
shallow-water sponges of the Bermudas, and only shallow water collecting is here-
reported, no sponges of this class are here available.

(lass CALCISPONGIAE Schmidt.

Sponges of this class always have a skeleton’ of calcium carbonate. Inasmuch
as none of the others ever do, this alone is a sharp line of demarcation. Another
distinction is that the cells of the Calcispongiae are two or more times as large as.
the corresponding cells of the Demospongiae and Hyalospongiae. Only in
Caloispongiae do sponges oceur with the first two types of sponge architecture,
that is to say, ascon and sycon. ~ There are Calcispongiae with the third type of
rhagon architecture, but even so, the gap between this class and the other two is.
very great. In both the other two, but never in Calcispongiae, there are astrose
microscleres. In both the other two, but never in Calcispongiae, there are micro-
scleres of the birotulate type, amphidises as in some fresh-water sponges (Meyenia),.
in Hyalonema, and in Totrochote ; chelas as in Myzilla. Yet the tetraxons, triaxons.
and oxeas of the Calcispongiae resemble similar spicules that oceur in the Choristida,.
or even more, some of those in the Carnosa.

Order SYCONOSA de Laubenfels.

Sponges of this order are characterized by the spongocoel. This is a relatively
large, axially placed cavity, leading outward to a single oscule, and receiving
directly from the flagellate chambers. These chambers are large sack-shaped and
in general, or on the average, are perpendicular to the spongocoel, radially arranged
around it. Thus the spongocoel corresponds to, and is homologous with the
exhalent canals which in most sponges lead to the oscular cloaca. The type or
architecture of the Syconosa has long been known as syconoid-—the order takes its.-
appellation from the structure. All of the order have this structure, at least in a
transitory way. In some few the spongocoe] branches, giving rise to a rhagonoid
structure somewhat like that present in the majority of sponges ; this is especially
the case in the Leuconiidae, and is true in a very modified, incomplete way of some
of the Djeddeidac and Amphoriscidae (two tamilies that probably need to be
merged). There is much closer resemblance between the architecture of the
Syconosa and the Hyalospongiae than between Syconosa and Demospongiae.
T fact, the Hyalospongiae may be said to be semi-syconoid, and their largest
cavity may still be a spongocoel. :

Family LEUCONIIDAE de Laubenfels.

This family was established by de Laubenfels, 1936, page 194, as a subfamily of
Grantiidae, characterized by the well-developed cortex and subdermal spaces..
The Grantiinae, which remain as the only Grantiidae, are otherwise typically syco- -
noid, but the Leuconiidae have the branching spongocoel and *‘ leuconid ”’ structure.
I have come strongly to feel that the structure of Leuconia is to be regarded as
rhagon, so that if we use the term leuconid »* architecture, it must be as & minor
variant of the rhagon, just as the term  sylleibid » has long been regarded. This.
structural difference is so great that the group is worthy of full family rank.

voL. xxviI.—paRT L No. 18,—1950. _ T
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This need not increase the number of families. As de Laubenfels, 1936, page 197,
points out, the Djeddeidae de Laubenfels —Heteropiidae Dendy are very close
to the family Amphoriscidae Dendy. The sponges of the latter group have radially
placed orthotriacnes, cladomes near the surface, their enormous rhabds per-
pendicular and radiate. The Djeddeidae may do so likewise, but Dendy was
‘convinced that the enormous portion of the corresponding spicules was not a rhabd,
but an over-developed clad—that the three short rays weve the other two clads
.and the rhabd. A slight variation in the angle of branching will produce this
offect, and Dendy’s conclusion is by no means inescapable. Fven if he were
.correct, which T doubt, this is hardly enough for more than subfamily differentia-
tion, thercfore 1 here propose to merge Djeddeidae into the one family
Arphoriscidae.

Sponges of the family Leuconiidae have a cortex, separated by extensive sub-
.dermal spaces from the underlying tissues. They also have large, even- relatively
‘enormous cloacas, more or less axially placed. The spongocoels which open into it
‘are so narrow in proportion to it, that the rhagon type of architecture is.attained,
" although the young sponge is said to pass throngh an intermediary syconoid stage.

(3enus LEUCON1A Gray.

Sponges of this genus have a special dermal skeleton made up of tangentally
.placed rays of spicules, or entire spicules placed tangentally. Deeper than that
the principal skeleton is confused. There are typically diactinal spicules present,
and these are always arranged perpendicular to the surface. Both triaxon and
tetraxon spicules also occur.

Leucoxia aspErA (Schmidt) de Laubenfels.

Bermuda specimens of this sponge are represented by British Museum (Natural
History) register number 1948.8.6.58. | '

Date collected.—June 30, 1947, and many others.

Locality—Harrington Sound, Walsingham Pond, and various places on the
north shore of the Bermudas. '

Abundance—An hour’s collecting in any of the above-mentioned localities should
always yield at least one specimen of Leuconia, but these sponges hide in crevices
.and under stones so that they are easily overlooked. They are locally known by
the very inappropriate designation of ** glass sponges ™.

Shape.—Cylindrical, hollow, slightly contracted at each end. The central
cavity or cloaca in larger specimens has a diameter which is half the total diameter
of the sponge, but in smaller specimens it is less than half the total diameter—
thus it evidently enlarges faster than the walls about it thicken.

Size.—Specimens were found up to 55 mm. high and 20 mm. in diameter ; these
would be referred to as * larger . Much more often one finds specimens less than
20 mm. high ; these would be referred to as ** smaller ™. _ |

Colour.—Basically white. Some specimens are glassy, glistening white, hence
the local misnomer. Usually, however, enough foreign debris occurs on the -
outside of this sponge to render it pale grey or pale drab. The preserved specimens
- both dry and pickled—darken as compared to the appearance in life, unless they
are macerated, ‘ ’ '
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Consistency.—Fragile, brittle—but there is enough cohesion due to the inter-
locking spicules so that specimens will retain their shape even though handled,
if they are handled carefully.

Surface.—Hispid. Tn the larger specimens the spicule plush is extremely dense,
as in velvet—the “nap " of hispidating spicules projects 2 or 3 mm. beyond the
organic surface of the sponge.

Oscules.—Apical, solitary, and in size as great as 10 mm. in the larger specimens.
The oscule tends to have the same diameter as that of the cloaca. A high, thin
palisade of erect spicules (coronal fringe) surrounds each oscule. A serious
likelihood of confusion exists, however, in that env1ronmenta1 buffeting may
break off this coronal palisade. Several Bermudan specimens were found that

Trig, 61.

Camera lucida drawing, X100, of the spicules of Leuconia aspera. A shows a small fraction of the-
mid-portion of one of the coronal oxeas ; B shows one of the ends of one of the hispidating
oxeas ; the mid-portion fs not illustrated. At C one may observe a large and a small triaxon ;
these illustrate the general size-range of the triaxonid spicules of this species, but do not show
extreme maximmn nor extreme minimum. D illustrates the fetraxons. The enclosed scale
shows 100 mierons by tens, ' '

superficially appeared to have smooth, non-crowned oscular rims. Microscope
study was necessary to discover-the broken ends of the fringe that had aotua,lly
been present, in one sense of the word that was still present.

Pores.—Abundant, so that the walls between them are thinner than the pore
diameter ; this measurement is from 25 to 50 microns,

Ectosome anatomy.—There is a cortex or protoplasmlc dermis about 15 microns.
thick, permeated by the pores, and supported by enclosed, tangentally placed rays.
of spicules.

Endosome anatomy.—Rhagon arehztectme with flagellate chambers so densely
crowded together that their outlines therefore become polygonal. They are often
60 to 70 microns in diameter, but owing to the crowding, odd shapes are assumed,
for example, some are elongate, flattened, 30 by 80 microns in cross-section.

Skeleton —There are four categories of spicule present. First, the oxeas of the
coronal fringe (see fig. 61 A)—8 by more than 5000 microns—nearly always broken,

T 2
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80 that maximum length cannot be determined. Second, the oxeas that hispidate
the surface (see fig. 61 B), 100 by more than 4000 microns. Again, those that
would have yielded the maximum length measurements seem always to have
been broken—therefore unbroken ones always are still not full size. Third, triaxons
of the surface and of the chamber walls (see fig. 61 C) usually with rays 35 by 350
microns. A few are so large that their rays are 65 by 650 microns, A somewhat
lazger minority are smaller, say with rays 10 by 100 microns. These may represent
an additional category, but seem more likely to be merely undeveloped spicules
-of the third category. Fourth, tetraxons, chiefly of the lining of the cloaca (see
fig. 61 D); their rays are about 8 by 80 microns, but one of the four rays is usually
shorter—say 50 microns only. This ray may project into the cloacal cavity while
the other three, like a cladome, lie tangentially in the wall of this cavity.

This sponge was first described as Sycon asperum by Sehmidt, 1862, page 15,
and is here transferred to Leuconia. Tt is common in Furope, has been recorded
from the Arctic and from the Azores, and now Bermuda.

The genus Leuconia was established by Grant, 1834, page 199, and is a large one,
with numerous species in many parts of the world. Those most interesting in
-connection with the Bermudan specimen are as follows.

Leuconia barbaie was described by Duchassaing and Michelotti in 1864, page 111,
as Medon barbata. Tt is the common Leuconia of the West Tndian region, and
may be distinguished from aspera by its lack of coronal spicules. Some Bermudan
Leuconias superficially appear to be barbata because their oscular fringe has been
rubbed off. In other respects the two species are very similar. One must search
the oscular rim with the microscope to discriminate, unless the oseuial fringe is
-obviously present.

Lambe, 1900, page 32, described a sponge from the American Arctic mmuch like
the Bermudan sponge, as Leucandra valida. This may be a record of Leuconia
-aspera, masmuch as aspera has been elsewhere recorded. from the Arctic; but in
the same article, page 34, Lambe describes Leucandra cumberlandensis from the
same locality as his walide. This, which of course should be Leuconia cumber-
Jandensis, has distinetive long-shafted protriaenes. Tt may be that his valida
represented specimens of cumberlandensis in which the protriaenes were rare.

Poléjaeft, 1884, page 54, described Leuconia mu.li?'iformés from “ Bermuda
but actually from rather deep water offshore, hence not in the ecological Tegion
that is treated in the present article. It is here suggested that this species is in no
described detail different from, and should be dropped in synonymy to, Leuconia
nivew (Grant). In the same article, page 56, Poléjacff described Leuconia typica
from * Bermuda ”, with oxeas somewhat different in size from the oxeas of his
multriformis.  This also falls within the range of variation of nivea, and fypica
should be dropped in synonymy to nivea. On page 58, Poléjaeffl described Leuconia
rudifera © from Bermuda ”, which seems to be a valid species, but neither it nor
nivea should be added to the fauna that is recorded in the present article. On
page 65 he described Leuconia dure “from Bermuda . Dendy and Row, 1918,
page 734, wisely transferred this to Leuceita. Tt is probably Leucetta floridanc,
as discussed below, but represented by just such reef-modified specimens of
floridana as 1 found in the reefs in 1947,
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LEvconta orUsTACEA (Haeckel) de Laubenfels.

Bermuda specimens of this sponge are represented by British Museum (Natural
History) register number 1948.8.6.59. ' '

Date collected.—July 9, 1947 and August 8, 1947.

Locality.—Walsingham Pond, Bermuda.

Abundance.—Two specimens found.

Shape.—A contorted cylinder (see fig. 62 B) tapering glightly at the ends. 1Tt
is hollow, with walls only about 1 mm. thick, hence the cloaca is relatively huge.

Size.——50 mm. high, 15 mm. in diameter. '

Colour.—In life and in alcohol, nearly white.

Consistency.—Fragile,

Surface.—Slightly lampy, but not hispid.

Oscules.—The single apical oscule has a thin, sharp rim, like the edge of a sheef
of paper. KEven with the microscope there is no trace of coronal fringe ; the rim
is stiffened with horizontal, tangential rays of the sagittial triaxons, and filled in
with cellular protoplasmic material right up to the very brim. The oscule has a
diameter of 6 mm. and its cloaca about 5 to 8 mm. The (exhalent) openings into
the cloaca are about 1 mm. in diameter, and are only about I mm. apart, centre
to centre. .

Pores—Abundant, 50 microns in diameter.

Ectosome anatomy.—There is an organic dermis, chiefly protoplasmie, about
10 microns thick. : -

Endosome anatomy.—Pronowmcedly rhagon type, with rounded, flagellate
chambers crowded together. The canals to and from them are relatively quite
short, as a concomitant to “the thinness of the wall of this species, There are
many spicules in the walls, probably more volume of spicule than protoplasm.
The flagellate chambers are all about 40 microns in diameter, :

Skeleton.—There are about equal numbers of triaxons and tetraxons, with rays
varying in size all the way from 5 by 100 to 50 by 750 microns. In the triaxons
one ray is often longer than the other two, and in the tetraxons one ray is often
shorter than the other three. Near the oscular rim the triaxons are large and
sagittal (T > shaped), with the crossbar parallel to the rim, the long rhabd
tangential to the surface, perpendicular to the rim, always pointing away from the
rim,

The spicules of Leuconia crusiacea are amazingly crooked. As a rule, spicules
are symmetrically curved or straight, often as straight as a ruler.. An occasional
crooked ray, or crooked monaxon can be found. In the present species this is
reversed. By diligent search one might find an occasional straight ray, but
practically all are crooked, even very crooked. Tt is common to find rays with
four to seven rather angular bends. :
 This species was described by Haeckel, 1872, page 146, from West Indian
material ; that is rather to say, from the coast of Venezuela, near Caracas; the
specimens were sent to Haeckel by a collector named Gollmer. His specimens were
white crusts on a crustacean, but the structure and especially the extremely peculiar
spicules of Haeckel’s sponges are so much like those of the Bermudan species as to
make it practically certain that the two are conspecific.
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This sponge is very distinetive, not likely to be confused with other members
of the genus Leuconia. In fact, it may well be argued that a new genus should be
erected for it, emphasizing not ounly the extremely crooked spicules but perhaps
also stressing the somewhat unusual lack of oxeas.

Haeckel described this as Leucaltis crustacea. It is not a satisfactory member
of that genus, which has a type of architecture intermediate between ascon and
and rhagon, therefore it is here transferred to Leuconiez. As alveady 1em&1ked
this is not necessarily final, as a new genus may be required.

Fig. 62.

Camera lucida drawing (A) of the spicules of Leuconia crustacea, x150. One of the smaller
triaxons and one of the medium-sized totraxons are shown complete. Of one of the large-sized
sagittal triaxons the rhabd is illustrated, and the basal (but not the distal) portions of the
two clads. The enclosed scale shows 100 microns by tens. B is & sketeh of the entire sponge,
life size.

Mention may be made of a. Leucaltis record near, but not quite in the area that
is discussed in the present article. Poléjaeff, 1884, page 45, described as a new
species Heteropegma mnodusgordii * from Bermuda »—actually from deep water
ofishore. Dendy and Row, 1913, page 790, show that this is the species that
Haeckel, 1872, page 159, descrlbed from Florida as Leucaltzs elathria, the type of
the genus Leucaltis.
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Family SCYPHIDAE de Laubenfels,

The sponges of this family are the simplest of all the sycon sponges. Unlike
the Grantiidae, they do not have a cortex or dermal layer around the outside of
the sponge, enclosing subdermal spaces, but the rounded ends of the flagellate
chambers stick out naked, roughly perpendicular to the long axis which is formed
by the spongocoel. - Thus the architecture is like a lot of liftle ascons erect around
a spongocoel into which they all discharge their water.

Genus SovpHA Gray.

The sponges of this genus are quite typical of the family description, without
other peculiarities. They are often used in beginning courses of zoology as though
they were typical of the whole phylum Porifera.

SOYPHA CILIATA (Fabricius) de Laubenfels. 7
~ Bermudan specimens of this sponge are represented by British Museum (Natural
History) register number 1948.8.6.62.

Date collected.—August 9, 1947. ,

Locality.—Whalebone Bay, Bermuda, under rocks on the shore, just below low
tide.

Abundance.—Nine small specimens were found. Were one to search especially
for this type of sponge, doubtless it would prove to be more common than appears
to be indicated by the small number of 1947 records.

Shape—Typical sycon or vase-shape, cylindrical, bulging centrally, with a
conspicuous oscular crown.

Size.—The largest Bermudan specimen is 12 mm., long, about 3 mm. in diameter.
Measurements are a little difficult to assign, owing to obscuring spicule projections.
Colour.—White in life and in alcohol. '

COonsistency.—Hragile,

Surface—Pronouncedly hispid.

Oscule.—-Single, apical, about 1 mm. in diameter.

Pores—The inhalent openings to the flagellate chambers are at the most 5 to 10
microns in diameter, and are very difficult to find, even with the microscope.
Actnally these are rather appropriately termed prosopyles, and there are no true
pores present at all. Some scientists call these prosopyles “ pores ” and give the .
name ostia to the usual inhalent opemings of the Porifera (singular, ostium);
this name is not popular, and it is very difficult to anglicize it. The phylum
received its name from the numerous small inhalent apertures, and while they
~ are not exits, as in human pores, the name is well established and should not
be altered to ostium. In some species of Scypha the spaces between the chambers
are partially blocked off from the outside world by partial partitions between the
chamber ends. The holes through these barricades do correspond to true pores,
but the present species has no true pores. '

Betosome anatomy.—The present species has no ectosome, because the distal
-ends of the chambers are naked.

Bndosome anatomy—Typical sycon ; the axially placed spongocoel runs the
while length of the sponge and is about 1 mm. in diameter. While the chambers
should be regarded as perpendicular to it, radially arranged, they are not perfectly
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Fig. 63.

Camera lucida drawing, X666, of the spicules of Scypha ciliata. A shows a small fraction of the
total length (mid-portion) of one of the coronal wisp-oxeas. B shows one end, and a
shorb bit of the mid-portion of one of the hispidating oxeas. C shows one of the tefraxons
of the oscular rim, all except the tip of one of the clads. D shows (below) one of the
chamber triaxons, all except the tip of one of the rays, and (above) shows portions of two others,
to illustrate the variations in shape. T shows one of the chamber tetraxons, although the
ends of two of the rays are omitted. ¥ illustrates one of the tetraxons from the spongocoel
Tining, with the location of the surface of the lining shown by a dotted line—flesh to the left,
cavity to the right. The projecting ray is drawn darkly, the other thres are tangential fo the
surface; of two of them the ends arenot illustrated. The enclosed scale shows 20 microns by twos.

rigid, and therefore lop and bend somewhat. They are 150 microns in diameter,
and often 1300 microns (1-3 mm.) long. Tn the smaller specimens, and near the
base and near the oscule in any case, they are a little narrower and a great deal
shorter than this, say 100 by 400 microns.

Skeleton.—There are about six categories of spicules present. Iirst, the wisp-
oxeas of the oscular crown (see fig. 63 A), varying from 2 fo 5 microns thiek, usually
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three, and at least 2000 microns long—usually broken. Second, the echinating
oxeas (see fig. 63 B). Only about a third of their length protrudes, however, the
principal portion being embedded in the chamber area, nearly perpendicular to the-
surface of the sponge, but not quite—they are inclined somewhat, so that the
distal end leans toward the oscule. They are 10 to 15 microns in diameter, lengths
at least 2000 microns. Third, sagittal tetraxons of the linings of the oscular rim
(see fig, 63 C). The short ray that is drawn darker than the others protrudes.
inward, and would interfere if any small animal tried to crawl into the spongocoel.
The other three rays lie tangentally in the lining of the spongocoel ; they are about
9 by 90 microns, the rhabd 10 by 125 microns, the short ray is only about 9 by 40-
microns. Iourth, triaxons of the chamber walls (see fig. 63 D), rays usually about
6 by 100 microns. Fifth, tetraxons of the chamber walls (see fig. 63 E), rays.
usually about 6 by 100 microns., Sixth, tetraxons of the lining of the spongocoel ;
the shorter ray, drawn darker than the others, projects into the lumen, bent to-
point towards the oscule—like a valve permitting egress but restricting entry.
The other three rays are embedded tangentally in the lining of the spongocoel.
They are about 5 by 50 microns to 7 by 70 microns.

This species was first described as Spongie ciliata by Fabricius, 1780, page 448,
It is widespread throughout the old world, especially about the coasts of Europe.
On the American coast of the North Aflantic it is replaced by Scypha linga
(Haeckel) de Laubenfels, the sponge which has been so often mis-identified in
elementary text-books as being a Grantia. The rays that project into the spongocoel
are very feebly developed in lingua, and there are minor differences in spicule size
and proportion.

Scypha barbadensis is West Indian, but it seems to have few or no tetracts, and
it does have oxeas of peculiar swollen shape. Tt was first described as Sycandra
barbadensis by Schuffner, 1877, page 425, and is here transferred to Seypha.

Poléjaef, 1884, page 70, reported Sycum arcticum Haeckel from ¢ Bermuda ..
Actually the locality was deep water, offshore, and is not within the scope of the
present article. It appears from his deseription, however, that he probably had a
specimen of Scypha ciliata. The species arcticum may or may not be a synonym
" of ciliata ; they are cerfainly very close together,

Order ASCONOSA de Laubenfels,

The sponges of this order never assume the syconoid form. They start as more-
or less ascon type, and some remain permanently in this form. Others meta-
morphose very quickly inte pronouncedly rhagon type, in this respect resembling
the developing sponges of the Demospongiae.

Family LEUCETTIDAE de Taubenfels.

The sponges of this family have the rhagon architecture developed to a high
degree, which is to say that they are extremely like the Demospongiae except for
the chemical nature of the spicules. Other families of the order include, at the
other extreme, the Leucosoleniidae, which represent the uitimate in simple ascon
structure for adult sponges; also the Leucaltidae, which are rhagon, “but not

VOL. XXVIL—PART 1. No. 19.—1950, U
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typical, inasmuch as distinct traces of ascon ancestry or preliminary development
still shows in the adult. There is also the family Petrostomidae, characterized by
peculiar * pharetrone ** skeletal modifieations.

Genus LevorrTa Haeckel.

This genus exemplifies to the highest degree the characteristics of the family
‘as described. Other genera of the family are peculiar in one or more respects as
gompared to this, Some Leuceitas require chemical investigation of the spicules
to be sure they are not Demospongiae, and all bear great resemblance to the

common sponges. They have many oscules, and these are served by cloacas,

with no spongocoel. The flagellate chambers are discreet, with inhalent and
.exhalent canals. The whole body plan is compaet, almost like the body plan of a
bath sponge. ' '

Leucerts TLoribaNA (Haeckel) Dendy and Row. (See PL 11, fig. 8.)

Bermuda specimens of this sponge are represented by British Museum (Natural
‘History) register number 1948.8.6.80.

Date collected.—June 30, 1947, and many others. _

Locality.—Harrington Sound, Walsingham Pond, and the coasts of the Bermudasg
in.general. This sponge flourishes only in places of very dim illumination, never
in total darkness, nor in bright light. _

Abundance.—This species is extremely numerous, with huge specimens, in
Harrington Sound. Elsewhere it is uncommon, and represented by only small
specimens. For example, on August, 9, 1947, one was found in Whalebone Bay,
‘on the coast, under a rock ; this was only 1 em. in diameter, a mere nugget.

Shape.—Irregular, lobate. Some specimens are shaped like a long, low, thick
wall, rapidly growing laterally in only one or two directions while growing only
.slowly in thickness and height. Some specimens make head-sized masses. Others
‘have long, digitate—almost ramose-—projections ; these are locally known as
-« Jead man’s fingers ”, actually they might be called “ dead man’s hand ”.

Size—Clolossal for the class Calcispongiae. This'is immensely the largest one
known. One specimen was taken in 1947 that was 54 cm. long ! (See PL 1I,
fig. 8.) It is common to find sponges of this species that are more than 30 cm.
high and at the same time more than 15 om. thick. ' )

Colour.—The living sponge is basically white, with more or less pink surface
tinges. It is often found in the many submarine caves which line the shores of
Harrington Sound. Outside the cave, where the light is rather bright, the species
‘will be absent. Near the mouth of the cave one comes to the first specimens ;
these will be rosy pink, like a rouged cheek. Farther back there are paler and
paler Leucetlas, until in the darkest crannies some are almost snow-white. The
reaction to spirits is unexpected ; in alcohol this sponge turns brown, but an
amazingly dark brown for Calcispongiae—the shade known as walnut. This is,
when dry, probably the darkest Calcisponge.

Consistency.—Fragile when alive, and ‘much more so when dry; in fact dry
specimens crumble between the fingers if carelessly touched. Yet there is an extra
large amount of matter present per cubic centimetre—the fragility is not due to
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openwork structure but to the fact that the spicules do not interlock, and were-
cemented, in life, only by protoplasm or very fluid colloid.

Surface.—Optically smooth, but rough and gritty to the finger-tips. It is not
uncommon to find sponges with siliceous spicules that readily and painfully
penetrate the fingers of one who touches them, but it has not previously been
my experience that any calcareous spicules so behaved. Even the very dangerous-
- looking, hispid-bristling Leuconias can be handled with impunity by one who has.
thin skin. Yet the spicules of Leucetta floridana, although not hispidating the
surface and seeming to be exceptionally innocuous, do represent real danger to-
one’s fingers. Perhaps there is a rough or gritty sub-microscopic texture to their:
surface, so that they stick in the wounds which they make—certainly they are-
amazingly easy to receive and equally difficult to remove. Not only the appearance-
of the sponge, and the'size, but even the spicule behaviour simulates a Demosponge-

rather than a Calcisponge.

Tig. 64.

Camera lucida drawing, X150, of some of the spicules of Leuceita floridana. To the left is one of

the smaller, common triaxons, superimposed. on a bit of the central portion of one of the larger-

_ common triaxons, to illustrate the extreme size-variation. To the right is one of the alate

trisxons from the oscular throat-lining. The straight ray is tangentially placed in the lining,.
pointing away from the vent. The enclosed scale shows 100 microns by tens.

Oscules—Not round but irregular in outline, about 1 c¢m. in diameter. They.
are usually at the ends of low domes or digitate processes, but not always by any
means, and many of the lobes and processes do not bear oscules. The oscular
rims are smooth, not elevated into thin-walled collars. The cloacas, which deliver:
to the oscules, branch—as do those in Demospongiae, and they receive fair-sized
tributaries, that is to say, exhalent canals 400 microns in diameter.

Pores.—Densely crowded over the entire surface, 100 to 150 microns in diameter..

Ectosome anatomy.—No specialization, as in the Haliclonidae, which see.
 Endosome anatomy.—Typical thagon architecture, with long inhalent and exha--
lent canals, dense structure. The flagellate chambers are rounded but not quite-
spherical. Some views show them 60 by 100 microns—others 80 by 80 microns.

Toward the end of the summer specimens were found in which the chamber-
' ' v2
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-structure could not be made out—a situation that is relatively common in the
Porifera. Yet earlier in the summer (late June, and July) the chamber system
‘was orisp and clear, Perhaps there is a season of degeneration in late August,

Skeleton.—Most of the spicules are regular triaxons, having equal rays and
-equal angles. The size-variation is enormous ; many have rays 9 by 90 microns—
many have 18 by 180, 100 by 600 is perhaps commonest, but some triaxons have
rays at least 160 by 750 microns. In the lining of the cloaca, near the oscular
rims, occur alate triaxons as illustrated.

Apropos the immense size of this Bermuda sponge, one may observe that in
the ‘ Challenger * Expedition Report on the Calcispongiae, Poléjaeff states that the
largest calcisponge in the world is a specimen which was collected near Bermuda.
He lists it as Leuconia muliriformis variety goliath, giving a height as 233 mm,
He figures it as a long, narrow sponge, largely hollow, with an apical oscule.
Bermuda specimens of Leucetla floridana oceur more than twice as tall, and six
times as thick, so that they dwarf it—yet, does this indicate that sponges in
general may grow large near Bermuda, or instead that floridana is an exceptional
species ? The latter is definitely indicated. Poléjacff does not describe the
-spiculation of his specimen called goliath, His figure shows it to be smooth
surfaced, like floridana, and thus unlike his description of multriformis. T consider
it highly probable that a study of Poléjaefl’s actual specimen would disclose that
it is not a Leuconia at all, but a Leucetta floridana,

This species was described by Haeckel, 1872, page 144, from Florida (material
sent to him by Agassiz) and transferred to Leucetfe by Dendy and Row, 1913,
page 734. It is close to Leucetta primigenia, the type of the genus, yet Haeckel
did not even regard it as congeneric, placing it in the genus Leucaltis. Tt is quite
unlike the type of Leucaltis, which is very feebly rhagon. Haeckel was greatly
impressed by such matters as whether or not there were any tetraxons. This
species seems to have none, but they are rare in other Leucetias, and after long
-search someone might find one in the species floridana. The large size, pink
colour, and shape of the alates may serve to distinguish floridana, which is
-clearly the West Indian component of a world-wide genus.

Family LEUCOSOLENIIDAE Minchin,

The sponges of this family are the simplest of all sponges, pronowncedly ascon
in architecture, To be sure, there are sponges like Chondrosia with no spicules,
but their chamber structure is complex. The Leucosoleniidae are mere tubes
with ultra-thin walls, and their flagellate cells are scattered on the concave surface
—not in chambers. Or one may regard the ascon entire sponges as homologous
with single chambers of other sponges.

Genus LeucosoLENTA Bowerbank.

Sponges of this genus are the simplest members of -this simplest family-—the
-other genera have some peculiarity or other, such as the colossal longitudinal
-oxeas in Ascute. '
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LvcosoLENIA CANARIENSTS (Miklucho-Maclay) Dendy and Row.

Specimens of this sponge are represented by British Museum (Natural History)
register number 1948.8,6.61.

Date collected.—June 30, 1947, and many others.

Locality—Harrington Sound and Walsingham Pond.

Abundance.—Moderately common—an hour’s field collecting should yield two
or three specimens.

Shape.—A clathrous reticulation of ascon tubes, with meshes about the same
diameter as that of the tubes.

Size—Masses of 2 em. total diameter are common. Sraller ones may be more
abundant, but be overlooked. Or again, this species may be seasonal, and all the
specimens may be at or near maximuim size in the late summer.

Colowr—The living sponge is nearly always bright canary or lemon-yellow.
In mid-August one was observed to have slight orange tints. This may be due
to a reproductive climax to be followed by a disintegration. When preserved in
aloohol Leucosolenia specimens are white.

Tig. 65.

Camera ucida drawing, 150, of a typical spicule of Leucosolenia canariensis.
The enclosed scale shows 100 microns by tens.

Consistency.—Softly fragile, somewhat compressible, easily torn.

Surface.—Optically smooth, microscopically roughened by projecting rays of the
spicules.

Oscules.—These are merely the open ends of ascon tubes, and are uncommon,
due to the fact that many tubes coalesce info a single channel before reaching the
vent. -There are about five oscules per cubic centimetre of sponge mass, as a rule.

Pores.—Actually there are no true pores in an ascon sponge; the inhalent
openings are prosopyles. They are very small, say 10 microns, but vary greatly
in life, and in preserved specimens. In the dead sponge they may enlarge as a
result of tissue maceration, or they may be wanting as a result of contractlon of
the cells around them. ,

Hectosome anatomy.—No specialization,

Endosome anatomy.—Simple, typical ascon structure.

Skeleton.—Practically exclusively triaxon spicules, and very -nearly regular.
Bach ray is about 9 by 90 microns to 12 by 120 microns. After long search an
occasional tetraxon may be found, of the same size-range as the triaxons, and one
oxea was discovered. The oxea was almost certainly foreign, an aceidental
inclusion. The few tetraxons were probably freaks, like human beings with six
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fingers. Yet they serve to illustrate the difficulty of rigid classification on presence
or absence of tetraxons, as Haeckel tried to do—he could put different specimens
of the same species into different genera ! This species, unlike most Leucosolenws,
is to be described as essentially one of only triaxons,

This sponge was described as Nardoa canariensis by Miklucho-Maclay, 1868,
page 230, from the Canary Islands, and properly transferred to Leucosolenia by
Dendy and Row, 1913, page 796. It is an abundant species throughout the whole
West Indian region.
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Fig. 2.

Fig, 3.

Fig. 5.
Fig. 6.

Fig. 7.

. At the left, Ircinia ramosa,

. At the left, Callyspongic vaginalis,
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EXPLANATION OF THE PLATES.

PLATE 1.

'3
At the right, Ircinia fusciculata, x

Dried specimens to show the difference in shape, surface conules and other -
‘items.

Two specimens of Verongia fistularis form ansa, X 3

From dried specimens,

At the left, Dysidea fragilis,

At the right, Haliclona viridis,

Each of these two, like many other sponges, ¢loses the oscule by-drawing a
veil-like membrane over it. In the Dysides this had just begun to pull
in when the sponge was preserved. In the Haliclona it had almost
completely closed the aperture. The oscule of the Haliclona, when fully
open, had been almost exactly the same size as the equally opened oscule
of the Dysidea. From alcoholic specimens.

1!

At the right, Homawinella rudis, - } X about'1,

On the central tube of the Callyspongic one may see the (shrivelled)
anemone-like coelenterates Parazoanthus. Below, the tubes are very
wide and very short.  Dried specimens.

. PLATE TI.

Pellina coela, X 13, an alcoholic specimen.

Spheciospongia othella, X 3, ~

At the left, a specimen from a region of strong currents. At the right, a
(smaller) specimen from a relatively calm area. Note in the latter the
extremely tall oscular tubes. In the larger specimen one can see about
‘fourteen openings that arc obviously oscules, and. about a hundred of
the openings of intermediate size.

At the upper left, Cinachyra cavernosa.

At the lower left, Tethya auraniia.

At the right, Terpios fugacb A

All are approximately x 3. They are photographed after preservation in
aleohol, but this has not materially affected any item of &ppearance tha,t
would be reproduced in a black-and-white halftone.

Fig. 8, An unusually long, thin specimen of Leuceita _ﬂwzdana, collected June 30,

1947, in Harrington Sound. This probably is by far the longest
- Calcisponge ever collected, 543 mm. long,











