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Comprehensive Revision of a Worldwide Collection
of Freshwater Sponges (Porifera-Spongillidae)

Introduction

In spite of the fact that serious scientific efforts in the taxenomic
study of freshwater sponges were begun in the mid-19th century, and
that a great number of subsequent investizators have contributed a
massive amount of additional deseriptive information, the taxonomy
of this group has remained in a most chaotic state. Following
Bowerbank’s (1863) initial revision of all species of Spongilla, Gray
(1867) was first to establish useful criteria for their generic differen-
tiation and to erect six new genera in addition to Spongilla Lamarck.
Unfortunately, this system was criticized and its validity questioned
by Carter (1881a), who claimed that Gray established his new genera
without having seen Bowerbank's material upon which they were
erected. Although fully unjustified in doing so, Carter (1881a) alto-
gether ignored Gray's existing generic names and devised his own
system for the inclusion of Bowerbank's species and subsequently
collected material. Thus it happened that Gray's well-established
genera fell into complete obscurity for many decades, and Carter's
system became firmly established, without being seriously challenged
by any subsequent taxonomist.

From the turn of this century, several attempts were made to
revise comprehensively the status of the ever increasing numbers of
species. After the publication of the first bibliography of all freshwater
sponges by Weltner (1893), it was chiefly Annandale (1906-1919) who
began to build the foundations to an improved and modernized
knowledgze of spongillid taxonomy. Annandale reestablished some of
Gray’s generic names, at least at a subgeneric level, and added a
number of well-defined new genera to the conglomerate systems of
Gray and Carter. Additional revisions were subsequently undertaken
by Gee (1926-1937), Schroder (1926-1942), and Arndt (1923-1938),
to name just the most important contributors. Generic revisions were
attempted by De Laubenfels (1936) and Jewell (1952). However,
in spite of the fact that all these investigations have certainly helped
to overcome & number of taxonomic difficulties, they seemed to have
little effect on the stability of taxonomic nomenclature.

1
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Nathaniel Gist Gee was the first investigator to realize that only a
renewed thorough study of all types and syntypes ever deposited
and a4 detailed examination of all genera and species would help in
cutting this Gordian knot of taxonomic chaos. Already in possession
of a huge collection of freshwater sponges from China and other parts
of southeastern Asip, Gee began with systematic collections of data
pertaining to almost all spongillids of the world and secured type or
syntype material of a great number of species. However, his untimely
death brought this promising project to a standstill. His giant collec-
tion and comprehensive catalog of species, now in the possession of
the Smithsonian Institution, remain mute witnesses of his untiring
efforts.

In the mid-fifties another American spongillid investigator, James
T. Penney, decided that a thorough revision of all genera and species
of freshwater sponges could no longer be delayed. His systematic
efforts in securing and studying all the existing type species, his
tenacity in requesting and obtaining spongillid material from all major
and minor institutions of the world, and finally his discovery of Gee's
giant though untapped collection in the Smithsonian Institution, all
resulted in the accumulation of data unavailable to any previous
investizgator. In view of this ever increasing information, Penney
faced various difficulties in dealing with all genera simultaneously,
and finally decided to approach this problem by a revision of natural
groups of genera. His first choice was the Meyeninae, a former sub-
family comprising all species with birotulate gemmoscleres, for
which he outlined the necessary data for subsequent publication.
Unfortunately, Penney's sudden death in 1964 once again halted the
progress of spongillid taxonomy, and his comprehensive and untiring
efforis seemed to have been made in vain.

Realizing the great importance of Penney’s huge collection of
material and unpublished data, upon the recommendation of Dr.
B. Theodore Cole, the University of South Carolina finally en-
trusted the writer of this paper with its study and review. Begin-
ning in August 1965, this task consisted of the examination of
several thousands of slides, their comparison with existing type
or syntype specimens, their correlation with various handwritten
notes and photographs by the late author, and finally, to attempt
a thoroughly revised taxonomic system. In view of the volumi-
nous material available, the writer considered il imperative to revise
all true gemmule-producing species, instead of merely elaborat-
ing Penney's outlined account of the Meyeninae. As the result of
these additional studies, it was possible to review the status of 18
genera, including 95 fully revised species, and to demonstrate the
fallacy of a subdivision of the family Spongillidae by using gem-
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moselere characteristies. This paper, thereflore, is the result of two
independent studies. J. T. Penney was responsible for the accumula-
tion of & worldwide collection of almost all known genera und species,
prepared thousands of slides as well as an elaborate cataloging system,
and had begun to outline a thorough revision of the sublamily
Meyeninae as the first phase of his planned publication. A. A. Racelk
reexamined the above collection and extensive additional material
from Australasia, Europe, and eastern Asia, reviewed the entire
collection of freshwater sponges in the Smithsonian Institution,
restored Gray's taxonomic system, established three neoiypes, one
new species, and three new genera from the material studied, and
finally prepared the present report. Whenever the viewpoint of the
late author could be established from the notes available or from
previous correspondence with thie conuthor, reference is made in the
text to the “present authors.” Personal views or necessary actions of
the coauthor alone are denoted by the word “writer” wherever ap-
plicable. The entire collection of slides and specimens amassed by the
late author and the holotype of one new species have been deposited
in the U.S. National Museum, Smithsonian Institution. In addition,
some paratypes and part of Gee's collection are now also present in
the collection of the Australian Museum, Sydney.

The authors wish to express thanks to all the many persons and
institutions throughout the world whose kind cooperation has enabled
this study to reach its present form. The international response of a
creat number of museuns, private collectors, and spongillid specialists
to the late author's request for comparative material was truly over-
whelming. Specimens arrived for this investigation from Denmark,
Norway, Sweden, Finland, England, Ireland, the U.S.S.R., Czecho-
slovakin, Yugoslavia, Hungary, Poland, Switzerland, Austria, Ger-
many, France, Belgium, the Netherlands, India, Indonesia, Malaysia,
Thailand, Japan, the Philippines, Australia, South Afriea, Argenting,
Bolivia, Brazil, Mexico, Canada, and from many parts of the United
States.

On his own hehalf, the writer is greatly indebted to a number of
persons, who in so many ways have contributed to the progress of
this huge project: to Dr. B. Theodore Cole, Head, Department of
Biology, University of South Carolina, for his constant encourage-
ment, unflagging cooperation, and most generous Liospitality; to Dr.
F. Harrison, former research assistant to the late author, for his
extensive and cheerful assistance in the examination and correlation
of the material studied; to Drs. D. F. Squires, W. L. Schmitt, and
D. L. Pawson of the Smithsonian Institution for their kind help
offered during comparative studies in Washington, D.C.; to Dr. L. B.
Holthuis, Rijksmuseum van Natuurlijke Historie, Leiden, for valuable
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advice; to Miss 1. Bennett, University of Sydney, for helplul eriticism;
to Dr. J. C. Yaldwyn, Australinn Museum, Sydney, for the loan of
important literature and advice; to Mrs. Christine 5. Gee, Greenwood,
8.C., for valuable information on her late husband's research material;
to Mr. A. Badger, Columbia, 8.C., and Miss P. Walker, Sydney, for
their skillful preparation of the majority of illustrations; to Mr. R.
Oldfield, University of Sydney, for his craftmanship in the reproduc-
tion of the plates; to Miss D. Lissner, the writer's research assistant
in Sydney, for her help in the preparation of this paper; and finally
to Mrs. D. Knight, Columbia, S.C., and Miss A. Brown, Sydney, for
their care in preparing the typescript.

Financial support from the National Science Foundation, Wash-
ington, D.C. (G-16190 and GB-3394), the University of South
Carolina, and the University of Sydney, which greatly facilitated this
study, is most gratefully acknowledged.

Morphological Features and Definitions

The various morphological criteria of freshwater sponges have
never been subjected to detailed comparative studies, even though
the nomenclature employed within this superficial group of sponges
remained fairly uniform over the past 100 years of systematic research.
It is most regrettable that a morphological nomenclature common to
both freshwater and marine sponges has not yet been devised, since
such a development would greatly assist in the assessment of phylo-
genetic relationships within all Porifera. However, so long as additional
data are unavailable, it is thought advisable to retain in this paper the
nomenclature used by the majority of spongillid investigators.

Features of systematic importance in freshwater sponges are the
following:

Form anp consisTENcY.—Characteristic modes of growth vary
with the age of the sponge, and consequently are of importance only
in mature specimens; growths may range from thin to thick erusts or
cushions, be of bulbous or otherwise massive nature, or display
branching, subbranching, or pseundobranching projections, Character-
istic consistencies are chiefly determined by the amount of spongin
present in the skeletal meshwork, only occasionally by other factors.

Coror.—The coloration of spongillids is usually determined by the
presence or absence of zoochlorellae within the tissues of the sponge,
rarely by the presence of a specific pigment (green or purple) or by
adventitious sediments. Apart from a few well-established cases, the
coloration seems therefore of little taxonomic significance,

SYMPLASM AND DERMAL MEMBRANE—Symplasm is herewith
suggested as the replacement of the term “parenchyma’ of earlier
authors; although “dermal membrane” is another outdated and even
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ambiguous term, it is retained in this paper for simplicity; the “bubble
cells” or “vesicular cells” (Blasenzellen), recorded as a reliable diag-
nostic feature by many previous authors, were found to lack the tax-
onomic importance originally accredited to them.

MEGascLERES.— Under normal conditions, shape and structure of
the skeleton spicules remain intraspecifically constant, although
ecomorphic alterations can be brought about by adverse environ-
mental conditions; a clear differentiation between amphioxea and
amphistrongyla is often difficult in specimens with abruptly pointed
amphioxous scleres, and transitional series ave frequently produced by
the same individual; the relative width of these scleres and the width
of their axial canal are subject to great variations and do not repre-
sent reliable eriteria.

MicroscrerEs—True free microscleres (“dermals” or “flesh
spicules” of earlier authors) represent a very important and intra-
generically constant criterion, which often can also be used for spe-
cific diserimination. These scleres must not be confused with oceasion-
ally abundant immature gemmoscleres (e.z., Radiospongilla cerebellatn
and some of its congeners), since the former are always of quite distinct
shape and structure; in form these scleres range from smooth or uni-
formly spined amphioxea to acerate scleres with large raylike central
spines, and finally to stellate spicules which often are inflated to form
8 “centrum’’; minute birotulate microscleres are characteristic of two
spongillid genera, irrespective of the presence or absence of birotulate
gemmoscleres.

GEMM0SCLERES.—A new term suggested by the writer and never used
before by any other specialist. The gemmoscleres represent the most
important taxonomie eriterion, in particular in those spongillids which
lack true microscleres, and without their presence reliable identifi-
cation is usually impossible; there is a full transition in shape and
structure of these scleres, leading from smooth or spiny amphioxea
and amphistrongyla to scleres with unilateral or concentric aggrega-
tions of terminal spines, birotulate spicules with various marginal
incisions, birotulates possessing rotules with entire margins, and finally
to tubelliform and parmuliform scleres; ecomorphic malformations
are frequent in adverse environments, resulting in the production of
freak scleres; similar malformations can often also be observed as the
probable result of hybridization.

GemvuLes.—The most useful diagnostic features of these asexual
reproductive bodies are structure and width of their pneumatic
layer, structure of their micropyle, shape and curvature of their foram-
inal tubule, presence or absence of foraminal cirri, and the specific
arrangement of their gemmoseleres. Their actual size and shape and
their relative abundance are features of secondary importance, since
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these are subject to conspicuous seasonal varintions; however, position,
fixation, and ageregation of the gemmules are often useful additional
criteria, particularly in those genera and species in which they firmly
adhere to the substratum.

Abbreviations Used in the Text

AAR—A. A, Racck

AmstM—Zoologiseh Museum, Amsterdam
Ausd—Australian Musenm, Sydney

BA—British Museum of Natural History
HM—Zoologisches Museum, Hamburg

IM—Indian Museum

JTP—I. T. Penney

LeidM—Ttijksmuzcum van Natuurlijke istorie, Leiden
MOB—DMusée du Congo Belge (Musée Royal de I'Afrique Centrale, Tervuren)
MG—Muséum d’ Histoire Naturelle, Gendve
MNHP—Muséum d'Histoire Naturclle, Paris
PAS—Philadelphia Academy of Sciences
RAlE—Naturhistoriska Riksmuseet, Stockholm

USN M—United States National Museum
ZMB—Zoologisches Museum, Berlin

Family Spongillidae
Spongilladae Gray, 1867, p. 550,
Spongillidae Carter, 1881a, p. 77.—Vejdovsky, 1883h, p. 15.—Potts, 1887, p.
158 —Weltner, 1895, p. 114 —Annandale, 19011e, p. 27.—De Laubenfels,
1936, p. 34.—Jewell, 1952, p. 445.—Penney, 1060, p. 4.

In spite of the latest revising efforts of De Laubenfels (1936) and
Jewell (1952), this doubtlessly conglomerate family of Demospongiae
must still be considered as extremely ill-defined, if defined at all.
De Laubenfels' (1936, p. 34) statement that “This family as here
considered is quite frankly defined as consisting of those sponges
pceurring normally in fresh or oceasionally in brackish water,”
may be taken as a clear indication of the deficieney of our present
information on the interrelationship of the many “spongillid” genera
to each other, as well as to those of the marine Demospongine in
general. While the relationship of most gemmule-producing freshwater
genera is by now fairly well established, the affinities of a great number
of normally fresh- or brackish-water Porifera have yet to be demon-
strated. Tt is therefore quite obvious that a subdivision of such a
most superficially defined family into a number of subfamilies not
only is fully unwarranted, but at present absolutely impossible,
The data obtained from the present study have already demonstrated
the fallacy of a further retention of the two subfamilies Spongillinae
Vejdovsky and Meyeninae Vejdovsky, separated from each other
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merely on account of the presence of rodlike or birotulpte gem-
moscleres, respectively.

Since o redefinition of the family Spongillidae appears to be an
impossible task until further detailed comparative investigations in-
volving all freshwater genera of Demospongiae become available, il
seems advisable to exclude the following atypical or ill-known genera
from the present revision.

Baikalospongia Annandale—removed from the family Spongillidae and placed
into a new family, Adociidae, by De Lanbenfels (1936).

Faicalolepis Mukusehok—gemmules apparently not produeed.

Cortispongille Annandale—gemmules apparently not produced.

Lubomirskin Dybowsky—gemmules apparenily not produced.

Nudospongilla Annandale—gemmules, il present, devoid of foramina, pneu-
matie layer, and spicules.

Ochridaspongia Arndt—gemmules apparently not produced,

Pachydiciyum Weltner—gemmules apparently not produced.

Potamolepis Marshall—gemmules apparently not produced,

Swartschewsbya Makuschok—gemmules apparently not produeed.

The following 18 genera of gemmule-producing freshwater sponges
as the typical representatives of the family Spongillidae are fully
revised in this paper:

Acalle Gray Heterorotula, new genus
Anheteromeyenia Schrader Metania Gray

Corvemeyenia Weltner Peclispongilla Annandale
Corvospongilla Annandale Radisspongilla, new genus
Dosilia Gray Spongilla Lamarek, restrieted
Drulia Gray Stratospongilla Annandale
Ephydatia Lamouroux, redefined Trochospongilla Vejdovsky
Eunapius Gray, redefined Usnborotula, new genus
Heleromeyenia Polls, restricted Urnguaye Carter

Genus Spongilla Lamarck, 1816, restricted

Spongia Linnacus, 1758, p. 1348 (part).

Spongilla Lamarck, 1816, p. 98 (part).—Johnsion, 1842, p. 110 (part) . —Bower-
bank, 1863, p. 441 (part)—Gray, 1867, p. 552 (part).—Dybowsky, 1880,
p. 5 (part.)—Carter, 1581a, p. 86 (parl)—Vejdovsky, 1883, p. 15 (part).—
Retzer, 1883, p. 17 (part).—Lendenfeld, 1887, p. 88 (part).—Potls, 1857,
p. 182 (part)—Mackay, 18580, p. §7 {part), —Weltner, 1895, p. 116 (part)—
Girod, 1899, p. 107 (part).—Annandale, 190%¢, p, 559 (part); 1909b, p. 106
{part); 1012d, p. 384 (part); 1918a, p. 210 (part)—Arnds, 1926, p. 341
(part)—Gee, 1931e, p. 49 (part)—De Laubenfels, 1932, p. 110 (part).—
Jowell, 1952, p. 445 (part) —Penney, 1960, p. 11 (part).

FEuspongilla Vejdovsky, 1883, p. 15; in Potts, 1887, p. 172.—Wierzejski, 1885,
p- 42 —Annandale, 1011e, p. 69 (part).

(Not Spengills Wierzejski, 1885, p. 17=Eunapius Gray, 1867, p. 552).

Tyre spEciEs—By subsequent seleclion (Annandale 1911¢)
Spongia lacustris Linnaeus, 1758.
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Derinirion.— Megascleres invariably slender to stout amphioxes,
as a rule completely smootl.

Microscleres always present in dermal membrane, usually also in
symplasm; they are rather slender amphioxea, conspicuously different
from gemmoscleres and, as a rule, entirely spined.

Gemmoscleres, whenever present, stout and strongly spined am-
phioxea to amphistrongyla with a varying curvature.

Gemmules abundant in maturing sponge, large and spherical,
usually scattered throughout sponge; when oceasionally grouped at
base never form a distinct pavement layer; usually with a moderately
strong granular pneumatic layer with very small nonpolygonal air
spaces, and with gemmoscleres embedded in this layer more or less
tangentially; oceasionally without any trace of a pneumatic layer and
consequently lacking an armature of gemmoscleres; gemmules then
either totally unprotected, or encased in surrounding groups of normal
or slightly modified megascleres; foramen or foramina simple to
slightly cup-shaped, never distinetly tubular.

Sponges usually massive, or producing long cylindrical branches
arising from an irregular base; often of a drab green to bright green
color owing to the presence of zoochlorellae; occasionally without such
an association and consequently without particular coloration. Con-
sistency moderately firm but often brittle.

Distribution of genus cosmopolitan, although all species possess
pronounced zoogeographical boundaries.

Discussion.—The genus Spongilla Lamarck, as here restricted, is
characterized by the presence of true microscleres in both inner
symplasm and dermal membrane, by the structure of the gemmulay
poeumatic layer which consists of small and nonpolygonal air spaces,
and by the tangential or irregular arrangement of the gemmoscleres.
It consists of two distinet groups of species, differing from each other
in the characteristics of their microscleres as well as in some other
morphological features. The first group, often displaying a branching
mode of growth and possessing uniformly spined microseleres, is
represented by 8. lacustris, S. helvetica, S. aspinosa, S. arctica, and S.
tnarmata, all in need of additional revision; the second by the closely
related species S. alba, S. eenota, new species, and S. wagnert, in which
the sponges are more or less cushion-like, and the spines on their micro-
scleres increase in length towards the center of the spicule. The re-
mainder of the species formerly assigned to this genus are now included
in Eunapius Gray, Stratospongilla Annandale, and Radiospongilla, new
genus, respectively.
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Spengille lncustris (Linnacus, 1758)
Prate 1, rlounes 4, 5

Spongia lacustriz Linnaeus, 1758, p. 1348.—De Laubenfels, 1932, p. 110.

Spongilla ramosa Lamarck, 1816, p. 100.—Dutrochet, 1828, p. 205.

Ephydatia lacustris Lamourous, 1816, p. 7.

Spongilla lacusiris Johnston, 1842, p, 110.—Lieberkiihn, 1856, p. 510.—Bower-
bank, 1863, p. 462; 1874, p. 153.—Cray, 1867, p. 552, —Dybowsky, 1878,
p. 63; 1880, p. 6; 1882, p. B; 1884, p. 507.—Carter, 1881a, p. 87.—Potts,
1884b, p. 216; 1886, p. 228; 1887, p. 186.—MacKay, 1880, p. 00.—Weltner,
1845, p. 114; 1908, p. 181.—Girod, 1809, p. 107.—Annandale, 1908d, p. 245;
1900d, p. 401; 1911e, p. 69; 1018a, p. 207.—Kirsch, 1909, p. 36.—Stephens,
1912, p. 6; 1920, p. 222 —Topsent, 1914, p. 538.—Smith, 1921, p. 13; 1930,
ps 183.—Hezvoj, 1926b, p. 64; 1928a, p. 224; 19204, p. 283: 1930, p. 176.—
Arndt, 1926, p. 342; 1923a, p. 62; 1931, p. 37; 1932h, P 200; 1932a, p. 5.—Gee,
1926c, p. 110; 1927d, p. 258; 1927a, p. 1; 1927h, p. 57; 1028, p. 221; 1920b,
P 13; 1930a, p. 88; 1931d, p. 41; 1931a, p. 501; 1932¢, p. 30; 1934, p. 248;
1837, p. 285.—Schrider, 1926, p. 248; 1932b, p. 111; 1938a, p. 295.—Gec
and Wu, 1927, p. 258.—Kozhoff, 1830, p. 156.—De Laubenfels, 1932,
110.—0ld, 1932¢, p. 239; 1932b, p. 445; 1932a, p. 131; 1936b, p. 11.—Pesson,
1934, p. 52.—8asaki, 1934, p. 219; 1940, p. 166.—Jewell, 1952, p. 448.—
Zimmer, 1936, p. 126.—Wurtz, 1850, p. 1.—Eshleman, 1950, p. 87 —Suvatti,
1950, p. 3.—Simon, 1952, p. 79; 1953, p. 207.—Pennak, 1953, p. 89.—Ponney,
1054, p. 156; 1956, p. 37; 1960, p. 20.

Spongille paupercula Bowerbank, 1863, p. 470.—Carter, 1881a, p. 86.—Poiis,
1882h, p. 70; 1887, p. 187.—Jewell, 1952, p. 448,

Spongilla dawsoni Bowerbank, 1563, p. 467.— Gray, 1867, p. 553.—Potts, 1887,
p. 187, —Gee, 19316, p. 36.—Jewell, 1952, p. 445,

Eunapius paupercula Gray, 1867, p. 552.

Spongilla lieberkdhnt Noll, 1870, p. 173.—Retzer, 1883, p. 15.—Vejdovsky, in
Poits, 1887, p. 172.—Sechrider, 1926, p. 249.

Spongilla fezisping Dawson, 1878, p. 1.—Polts, 1887, p. 187.

Spongilla aborliva Potts, 1880a, p. 330; 1887, p. 187.—Gee, 1931e, p. 31.

Spongilla jordanensis Vejdovsky, 1877, p. 212; in Potts, 1887, p. 172.

Spongilla monlana Potta, 1880a, p. 330.

Spongille multiforis Carter, 1831a, p. 88.—Potts, 1887, p. 187.—Geec, 1931,
p. 44 —Jewell, 1952, p. 448,

Euspongilla lacusiris Vejdovsky, 1883, p. 15.—Wierzejski, 1885, p. 1.—Traxler,
1894, p. 363.—Weltner, 1593, p. 12.—Hanitsch, 1805, p. 125 —Levander,
1901, p. 56.—Rousseau, 1906, p. 124.—Lithe, 1908, p. 409.—Arndt, 1923,
p. 74— Gee, 1831e, p. 41,

Spongilla erinaceus Reizer, 1883, p. 24 (part).—Schrdder, 1926, p. 240.—Gee,
1931e, p. 37.

Euspongilla jordanensiz Vejdovsky, 18583, p. 20

Euspongilla jordanensis var. druliaeformis Vejdovsky, 1883, p. 22.—Gee, 1931e,
p. 37.

Spongilla mirabilis Retzer, 1883, p, 25 (part).—Schrader, 1926, p. 240,

Spongilla rhenana Retzer, 1883, p. 21.—Weltner, 1895, p. 114.—Girod, 1899,
p. 108,
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Euspongille lacustriz var. macrotheca Vejdovsky, 1853, p. 18,

Spongilla lacusiris var. dawsont MacKay, 18585, p. 233

Spongilla lacusirioides MaeKay, 1885, p. 240.—Polis, 1557, p. 157,

Spongilla lacusiriz var. aborfiva Potts, 1857, p. 191,

Spenpilla lacustris var, monfana Polis, 1857, p. 102,

Spongilla lacusiris var. lehighensis Potts, 1857, p. 193

Spongilla lacustris vor, multiforis Potts, 1887, p. 192,

Spongilla lacustris var. paupereula Kellicotl, 1801, p. 101 —Arndt, 1926, p. 342;
19284, p. 64.—Gee, 1931, p. 45,

Eugpongilla lacusivis var, Heberkdlnt Levander, 1901, p. 66.—Gee, 1931, p. 41,

Spongilla microgemmata Swartschewsky, 1901, p. 346.- -Annandale, 19182, p.
211.—Gee, 1931e, p. 43,

Spongilla lacustriz var, ineplorum Annandale, 1019, p. 80,

Spongilla crustacea Kozhoff, 1925, p, 52; 1930, p, 158,

Spongilla fenestrota Kozhofl, 1925, p. 50; 1930, p. 158,

Spongilla lacustroides Kozholl, 1925, p. 45; 1930, p. 158.—Gee, 1031e, p. 41,

Spongilla lacuslris var. rhenane Arnds, 1926, p. 342; 1928a, p. 65.—Fenney, 1960,
P23,

Spongills locustris var. jordanensis Arndt, 1926, p. 342; 1928q, p. 64.—Schridler,
1929, p. 87; 1932b, p. 129; 1938a, p. 295, —Penncy, 1960, p. 23.

Spongilla lacusiroides corticea Kozhofl, 1930, p. 158,

Spongille lncusiris var. cruslacea Gee, 1931e, p. 33.—Penney, 1960, p. 22,

Spongille lacusiris var. fencsirala Gee, 1931e, p. 38.—Penney, 1960, p. 22,

Spongilla lacusiris var. lacustrofdes Gee, 1031e, p. 40.—Penney, 1960, p. 23,

MarteriaL.—Extremely numerous specimens and slide material;
EUROPE: Sweden, Finland, Netherlands, Belgium, France, Switzer-
land, Germany, Austria, Hungary, Czechoslovakia, Poland, Yugo-
slavia, Italy, US.S.R.; NORTH AMERICA: U.SA., Canada;
ASTA: T1.8.5.R., China, Japan.

DescripTion.—Mature sponge almost invariably producing long
cylindrieal branches arizsing from an irregular base; in lotic environ-
ment branches often reduced or absent; surface typieally hispid,
rarely even; oscula rather inconspicuous and small, dermal membrane
well developed. Skeleton consisting of polyspicular longitudinal fibers,
coated together in thick sheaths of spongin; and of a varying number
of secondary transverse fibers. Consistency of live sponge soft but
fairly firm, skeleton of dry sponge extremely brittle.

Megascleres slightly curved or straight amphioxea, usually fusiform,
invariably entirely smooth; length range 200-350 g, width range
6-18 p.

Microseleres in varying abundance in dermal membrane and
symplasm, slightly curved amphioxea, entirely covered with small
spines or granules of almost equal size and distribution; length range
70-130 u, width range 2-8 u.

Gemmoscleres, whenever preseni, rather stout and slightly to
strongly curved amphioxea or amphistrongyla, usually covered with
strong, curved spines, only exceptionally smooth; length range 80-
130 p, width range 3-10 u.
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Gemmules abundant in mature sponge, scattered throughout its
body, spherical and large; pneumatic layer either well developed,
ill defined, or altogether absent. Whenever this layer is present,
commoscleres embedded in an irregular manner; as a rule absent when
this layer is lacking; foramen usually simple, or bearing a shallow
periphieral eollar; diameter of gemmules ranging 500-800 u.

Distrinurion.—Owing to previous taxonomic confusion of this
species with others, now belonging to another genus, S. lacusiris hns
originally been considered a cosmopolitan species; however, the present
studies were able to establish beyond doubt that it is restricted to the
Northern Hemisphere, with its greatest expansion in cold-temperate
regions.

Coror 15 LIFE—Usually drab to bright green owing to the presence
of a varyving number of zoochlorellae.

Discussion.—This species has been adequately described in pre-
vious literature, and the present studies have not revealed any ad-
ditional criteria for discussion. However, it is possible that future
studies of the material amassed will indicaie a speciation trend in
distant populations, and in particular a closer study appears desirable
of those specimens (or races) which display a uniform character of
their semmular pneumatic layer. At present no attempt is made to
indicate or demonstrate a possible subspecific status for these ap-
parently constantly differing forms, since specimens were examined
in which all the three types of gemmules mentioned above were
found to be present. Nevertheless, it scems interesting that the
majority of cold-temperate and subarctic specimens oxamined possess
commules with a rather ill-defined or absent pneumatic layer, a
feature apparently shared with those of §. arctica Annandale; wherens
the semmules of most central and southern European specimens
display gemmules with a rather thick pneumatic coat poszessing
w great number of gemmoscleres. Should a future revision of this
material clearly indicate such a speciation trend, some of the old
tyariatal” names such as S. L paupercula (Bowerbank) and perhaps
also 8. I jordanensis Vejdovsky should be revived. The same applies
to & number of other species, described as such in previous literature,
and in particular to the S. lacustroides Kozhoff group of Asian sponges
here listed as synonyms of S. lacustris pending further detailed work.

Since a type specimen apparently has never been designated, and
most certainly does not exist today, a neotype of Spongia lacustris
Linnaeus therefore had to be selected. This specimen is in the col-
lection of the Rijksmuseum van Natuurlijke Historie, Leiden, Reg.
No. 1053, coll. D. v. d. Kuyl, Vlaardingschevaart, Holland, 17. ix.
1941. The mode of growth and spicular ecomponents of this neotype

279-430—88——2
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correspond in all details with the descriptions of Spongilla lacustris
Auet. in previous literature,

Spongilla arctiva Annandale, 1915

Spongilla (Euspongilla) arctica Annandale, 1915d, p. 1; 19184, p. 211.—Rezvoj,
1928, p. 220; 1920a, p. 284.—Arndt, 1931, p. 35.—Penney, 1960, p. 13,

MatertaL.—Fraction of type, and two slides obtained [rom the
type specimen by N. Gist Gee.

Descripriox.—Sponge, according to Annandale (1915d), consist-
ing of small nodular masses: surface smooth, oscula few and ineon-
spicuous; a delicate brownish membrane present at the base, dermal
membrane well developed. Skeleton consisting of slender spicule
fibers each encased in spongin, and arising from the basal membrane,
running upwards at a slanting angle: these fibers frequently braneh-
ing in a dichotomous manner with delicate webs of spongin extending
across the forks; single spicules or definite transverse fibers occasion-
ally running from one branch to another: in addition to the organized
skeleton numerous loose megaseleres free in the symplasm of the
sponge, and forming an irregular layer at the base; or forming cages
around single gemmules or groups of gemmules, Consistency of live
sponge soft,

Megascleres of greatly varying size, in the majority small, slender,
fusiform amphioxea, entirely smooth; length range 154-280 u, width
range 4-14 u.

Microscleres present in dermal membrane but apparently absent
from symplasm, very small, slender, and fusiform amphioxea, covered
with minute straight spines; length range 32-70 4, width range 2-4 .

Gemmoseleres rather robust and slightly curved amphistrongyla,
covered with comparatively few but stout spines that are more
numerous at the tips of the scleres; length range 80-140 u, width
range 4=6 p.

Gemmules variable in diameter, ranging 300-700 g, spherieal ;
pneumatic layer usually extremely thin, often totally absent; gemmo-
scleres scarce, embedded in this layer tangeniially; foramen typical
for the genus, simple, or bearing a slightly elevated small collar, not
tubular,

Distrisurion.—Ranging from the Arctic Cirele to central U.S.S.R.

Covror 15 LIFE—Not yet observed.

Discussion.—Annandale’s (1915d) original description is in part
erroneous, and Rezvoj (1928) as well as Arndt (1931) have corrected
some apparent misconceptions. An examination of the type material
revealed that the poeumatic layer of the gemmules is invariably
ill-defined to completely lacking, quite contrary to Annandale’s
statement; also the porus, described by Annandale as tubular, is
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simple in all gemmules examined, or merely bears a slightly elevated
collar, While S. arctica displays a most unique arrangement of abun-
dant spongin membranes throughout its skeleton, all other criteria
used for its separation from S. lacustris could not serve such a pur-
pose. Although future revisions may demonstrate that these two
species should be united, it is advisable to retain the separate status
of 8. aretica until more material will be available.

Rezvoj (1928) listed and figured two types of microscleres, one
typieal amphioxea, the other slender amphistrongyla. Although both
these scleres are also present in the type material, the latter must be
considered immature remmoscleres.

Spongilla helvetica Annandale, 1909

Prate 1, FigUrEs G, 7

Spongilla (Euspongilla) helvetica Annandale, 1908a, p. 367.
Spongille helpetica(?) Arndt, 1926, p. 342.—Gee, 19310, p. 39; 1932¢, p. 38—
Penney, 1960, p. 19,

Mareriar.—Fraction of type and syntype material, and slides
from these.

DEescriprion.—Sponge, according to Annandale (1909a}, forming
crusts of warying dimensions, without branches; surface smooth,
vseula distinet but small; dermal membrane delicate and adhering
the symplasm. Skeleton consisting of slender spicule fibers encased
in spongin, and transverse spicule tracts. Consistency of live sponge
soft.

Megascleres rather short and fusiform amphioxea, generally smooth,
very exceptionally covered with a few scattered conical spines; free
megascleres of smaller dimensions also both in dermal membrane and
symplasm ; length range 148-200 u, width range 4-9 .

Mieroscleres scarcely present in dermal membrane and symplasm,
also sometimes in the vicinity of the gemmules; they are slender and
small fusiform amphioxen, covered with minute straight spines or
granules; length range 24-55 u, width range 1-2 p.

Gemmoscleres rather rare, slender and slightly curved, abruptly
pointed amphioxen, covered with numerous small spines which are
aggregated at the tips of the scleres; length range 32-68 u, width range
2-5 u.

Gemmules variable in diameter, ranging 300-650 g, spherical;
pneumatic layer absent; gemmoscleres oceasionally lying tangentially
on gemmular membrane, often lacking altogether; foramen or fo-
ramina simple, never tubular, occasionally bearing a slightly elevated
peripheral collar.

Distrisurion.—At present known only from the type locality,
Lake Geneva, Switzerland.
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Coron 1x L1rE—Not yel observed.

Discusston.—The status of this species cannot possibly be fully
elucidated until further material will become available. 8. helvetica
shows elose affinities to the 8. lacustriz complex, and will probably be
found synonymous with the latter. In view of the pancity of material
examined, however, it seems advisable to retain the separate status
of 8. helectica in order not to obscure possible taxonomic evidence.

Annandale (1909a) did not mention the presence of true gem-
moscleres, a fact which immediately separates S. helvetica from both
8. inarmata Annandale and S. aspinosa Potts. The cages of mega-
scleres around the gemmules in 8. helvetica, as recorded by Annandale,
could not be observed in the material available for this study.

Spongilla aspinosa Polts, 1880
Spongille aspinose Polis, 1880L, p. 357; 1887, p. 184.—Kellicott, 15891, p. 102.—
Weltner, 1895, p. 114.—Smith, 1921, p. 17.—Gee, 1931e, p. 32; 1032¢, p. 36.—
Old, 1932a, p. 131; 1932b, p. 468.—Eshleman, 1950, p. 38.—Penney, 1960,
p- 13.—(Not Spongilla aspinesa Annandale and Kowamura, 1916, p. G=
Spongilla inarmate Annandale).

MarertaL.—Sponge [ragments and slides: Deep Creek Basin,
Virginia; N. Gist Gee, no number, New Jersey.

Descriprion.—Sponge, according to Potts (1880), encrusting, thin,
producing long and waving branches from an irregular base; oscula
small and inconspicuous. Skeleton consisting of slender spicule fibers
encased in spongin, and transverse spicule tracts. Consistency of live
sponge soft.

Megascleres slender and fusiform amphioxea, completely smooth;
free megascleres of somewhat smaller dimensions often in dermal
membrane and symplasm, sometimes also forming loose layer around
gemmules; length range 155-215 g, width range 3-8 p.

Mieroscleres not restricted to either dermal membrane or symplasm,
but apparently very rare; they are small and slender amphioxea,
invariably completely smooth; length range 30-42 g, width range
1-1.5 p.

Gemmoscleres not yet recorded.

Gemmules rather large and spherical, ranging 450-700 g; pneumatic
layer extremely thin and granular, but much firmer than in the “un-
armed” type of gemmules of S. lncusiris; smaller megascleres often
embedded in this layer, occasionally also freely curving around the
gemumules; foramen singular, slightly elevated, bearing a shallow
peripheral collar.

Distrisurion.—At present known only from the United States.

Coror 1x Lire—DBright green, due to the presence of zoochlorellae.

Discussion.—The absence of gemmoscleres, and the somewhat
mutilated condition of the material exumined during the present
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study does not permit reliable conclusions as to the relationship of this
species to others of the genus, and it is thought advisable to retain its
separate specific status until more material will be studied. From all
other species of the genus, S. aspinosa differs by the presence of smooth
microscleres, and from the S. lacusiris group by the much firmer
cemmular membrane, as well as by the participation of a smaller
group of megascleres in gemmular protection.

Gee (1928) considered this species to be synonymous with 8.
inarmate Annandale, comparing the arrangements of megascleres
around the gemmules, and the absence of gemmaoscleres in both species.
However, the existing differences between these two species, pariicu-
larly the grossly different development of the gemmular pneumatic
layer, represent a reliable means of their separation. Unless gem-
moscleres will yet be found in one or both of these species, indicating
the degree of their relationship, it is advisable to consider them closely
related though easily separable different species occurring in distant
faunal regions.

Spongilla inarmate Annandale, 1918

Spongilla inarmata Annandale, 1918, p. 200.—Gee, 1928, p. 222; 1931, p. 40;
1932c, p. 30.—Penney, 1960, p. 20.
Spongille agpinosa Annandale and Kawamura, 1916, p. 6.—(Not Potts, 1880).

MarteriaL—Fraction of type, and two slides of type obtained by
N. Gist Gee.

DEscrieTion.—Sponge, according to Annandale (1918), forming
thin erusts, without branches; surface rather hispid, due to projection
of megasclere fibers through dermal membrane. Skeleton consisting
of a close irregular network of spicule fibers. Consistency of live sponge
brittle.

Megascleres of moderate length, relatively slender and fusiform
amphioxea, completely smooth; length range 158-290 u, widih range
4-12 u.

Microscleres apparently confined to dermal membrane; they are
somewhat crescentic in outline and sharply pointed, covered with
minute spines mostly in their central region, their tips usually smooth;
length range 50-79 g, width range 2-4 u.

Gemmoscleres not yet recorded.

Gemmules apparently restricted to basal part of sponge, ranging
280-750 u in diameter; outline subspherical to ovoid; pneumatic
layer irregular, but usually very thick and granular; smaller mega-
scleres often embedded in this layer, and usually a cage of smaller
megascleres built freely around each gemmule; foramen only slightly
raised, bearing a peripheral shallow collar, never tubular.

DistrievtioN.—Apparently restricted to Japan.
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Covror 18 LIFE.—Nol yet reliably observed.

Discussion.—This species displays some affinities to S, aspinosa,
and Gee (1928) considered the existing differences unimportant enough
to relegate it to a mere synonym of Potis' species. The reason for the
retention of both as separate species in this paper were given in the
discussion of &. aspinose. It can be added that the different shape and
surface of the microscleres in both species are also helpful in their
discrimination.

Spongilla alba Carvter, 1849
Prate 1, rigures 1-3

Spongilla alba Carter, 1849, p. 83; 1881a, p. 88.—Bowerbank, 1863, p. 463.—
Gray, 1867, p. 553.—Potts, 1887, p. 193.—Weltner, 1895, p. 114.—Annandale,
1907e, p. 26; 1907b, p. 388; 1012d, p. 384; 1918a, p. 211.—Gee, 1930a,
p. 71; 193le, p. 31; 1932¢, p. 36.—Arndt, 1932e, p. 550; 1936, p. 14—
Sehrider, 1935, p. 105.—Jewell, 1052, p. 448.—Penney, 1960, p. 12,

Spongilla lacustriz var. bengalensis Annandale 1906a, p. 56.—Gee, 1931e, p. 33.

Spengilla alba var. maring Annandale, 1907h, p. 389.—Gee, 1931e, p. 42.

Spongilla microselerifera Annandale, 1909i, p. 131; 1911e, p. 53; 1918a, p. 211.—
Gee, 1031c, p. 60; 1031e, p. 43; 1932f, p. 507; 1932¢, p. 40.—FPenney, 1960,
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SFDHI;HIB travancorica Annandale, 1909f, p. 101; 1911e, p. 81; 19124, p. 384.—Gee,
1931e, p. 50.

Spongilla alba var. bengalensis Annandale, 1911e, p. 77.—Gee, 1931e, p. 33.

Spongilla nana Annandale, 1915b, p. 31; 1918a, p. 208.—Gee, 1930f, p. 88;
1931e, p. 44; 1032¢, p. 41; 1932g, p. 299.—Suvatti, 1950, p. 3.—Penney,
1960, p. 25.

Spongille alba var. rhadinea Annandale, 1919¢, p. 85.—Cee, 1931e, p. 47; 1932¢,
p. 36.

Mareriar.—Type or syntype material of all species and “varieties”
listed above, from the USNM, IM, and N. Gist Gee: material and
slides from India, Indonesia, and the Amazon R. (RMS), as well as
from Queensland, Australia.

Descriprion.—Sponge forming massive growths, or crusts of
considerable dimensions but moderate depths; surface smooth and
dlightly lobose, with irregular projections; oscula moderately large,
usually inconspicuous; dermal membrane closely adherent to sym-
plasm. Skeleton consisting of a comparatively dense network of slender
primary and secondary spicule fibers, held together by only little
spongin. Consistency of live sponge rather firm but brittle.

Megascleres slender to stout and fusiform amphioxea, completely
smooth; length range 256-420 u, width range 12-22 p.

Microscleres very numerous in both dermal membrane and sym-
plasm; they are very slender and slightly curved amphioxea, entirely
covered with erect spines which are invariably much longer and more
prominent in the central parts of the spicule; these spines often with
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knoblike inflations at their tips; length range 75-124 g, width range
2-3 u.

Gemmoscleres slender and almost cylindrical amphistrongyla,
oceasionally amphioxea, feebly curved, covered with large and always
recurved spines; these often more numerous at the tips of the scleres,
where they sometimes form several ringlike aggregations; length
range 78-130 g, width range 5-10 u.

Gemmules very abundant in sponge, scattered throughout its body,
usually large and spherical, ranging 450-600 g in diameter; pneumatic
layer only moderately thick, distinetly granular; gemmoscleres em-
bedded in this layer rather sparsely and at irregular angles, their tips
usually projecting beyond outer surface of layer; foramen never tubu-
lar, though slightly elevated, and often bearing a shallow peripheral
collar.

DisrripuTion.—Formerly known only from India, SE. Asia, and
Africa; the present studies were able to extend the known range of this
species to Australia and South Ameriea.

Covor ¥ LIFE—Pale gray to off white.

Discussion.—S. alba possesses, in contrast to S. lacusiris, a quite
pronounced uniformity in the structure of its spicular components, and
it is difficult to understand why Annandale (1906, 1907, 1909, 1915,
1919) found it necessary to express some few and immaterial varia-
tions in establishing as many as three separate species, as well as three
“varieties” of this sponge. With this large number of supposedly
differing forms, erected by a known specialist like Annandale, S. alba
subsequently became a rather obscure species, and further confusion
was added in later work, considering even the S. cerebellata Bowerbank
group of sponges as varietal forms of S. alba.

A close examination of all the species and “varieties” listed above as
synonyms revealed clearly that their differing structural character of
spicules are all well within the usual range of typical scleres found in
S. alba. Annandale’s three “varieties,” with respect to their spicular
components, display nothing more than ecomorphic alterations caused
by a differing chemical and physical environment. S. nana and
particularly S. microsclerifera cannot be mistaken for any species other
than S. alba, and merely represent a stunted mode of growth due to
environmental factors. S. travancorica was established by Annandale
(1909f) chiefly by one apparently typical criterion, ie., the grouping
of gemmules near the base of the sponge. Apart from the fact that the
spicular components of both S. alba and §. travancorica assessed from
the type material examined are almost indistinguishable, the peculiar
arrangement of the gemmules in the latter can be fully explained by
the flat growth of Annandale’s type specimens of S. travancorica.
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Carter (1551a), by considering the clearly distinet species S. eere-
bellata Bowerbank a “variety’ of 8. alba, has thus founded o taxonomic
confusion of these two species which has spread unchallenzed to the
present day. The 8. eerebellata group of species apparently has been
confused with 8. albe mevely by the superficially similar arrangement
of recurved spines on the tips of gemmoscleres in both species and will
be dealt with in this paper under a new generic name.

Materinl collected for o separate study (Racek, MS.) on Australian
spongillids revealed the presence of S. alba in brackish waters of
Queensland. Since part of this material is also present in the collection
of this study, 8. alba is herewith recorded for the fivst time as oceurring
in Australia. Material collected for and deposited in the Riksmuseum
at Stockholm, also examined during the present studies, has estab-
lished the first record of occurrence for this species in the Amazon R.,
South America (RMS no. 94).

Spongilla cenota, new species
Prate 1, rieures 8-10, 16

Spongilla lacustris Old, 19362, p. 29.—Rioja, 19400, pp. 174, 186.

MarteErian.—Several fragments of dry sponge, collected by M.
Goodnight and L. J. Stannard, June 1951 in Cenote Xtoloe, near
Chichen Itza, Yucatan, Mexico—Holotype, no. 90328 (Penney);
paratypes, several smaller fragments from the same loeality, no. 90329
(Penney).

Descriprion.—Sponge apparently {orming irrecular, and more or
less massive cushions of moderate size; surface, not discernible in the
dry holotype, deseribed by Old (19364) as smooth; oscula apparently
small and inconspicuous. Skeleton consisting of a dense network of
slender primary and secondary fibers, held together by only little
spongin, as in 8. alba. Consistency of live sponge not yet obzerved,
that of the dry holotype firm but rather brittle,

Megascleres comparatively stout and almost eylindrieal amphioxea
with more or less abruptly pointed tips, completely smooth; length
range 310-410 g, width ranze 14-22 4.

Microscleres very numerous in both dermal membrane and sym-
plasm; they are very similar to those of 8. alba, i.e., very slender and
only very slightly curved amphioxea, covered with small granules or
spines at their tips and with a group of long and erect spines in their
central portion where they often form terminal knoblike inflations,
length range 68-123 y, width range 2-3 u.
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Gemmoscleres very robust and comparatively short amphioxea,
feebly curved or straight, entirely covered with stout, sharp, and
recurved spines; length range G5-586 g, width range 9-13 u.

Gemmules very abundant in sponge, scattered throughout its body,
large and spherical, ranging 480-650 u in diameter; pneumal ic layer
unusually strong, distinetly granular, very irregular in thickness;
outer gemmular membrane thin and produced into a number of radiat-
ing lobes of great extent; commoscleres comparatively sparse, em-
bedded in the thinner part of the pneumatic layer more or less
tangentially to irregularly, displaying a pronounced radial arrange-
ment in the thicker lobes of that layer; their tips do not project
beyond the outer gemmular membrane; foramen slightly elevated
extending to the surface of pneumatic layer, but not tubular,

DistripuTion.—As yet known only from the vieinity of the type
locality, the cenotes of Yueatan, Mexico.

CoLor 1% LiFE—Recorded by Old (1936a) as lizht gray to green;
the dry holotype of rather whitish color, resembling that of a dry
S. alba.

Discussion.—This species was first recorded by Old (1936a), who
described it as 8. lacustris Auctorum, and whose views were per-
petuated by Rioja (1940a). Thus it happened that 8. lacustris, a
typically cold-temperate species, became mistakenly added to the
Mexican spongillid fauna. S. cenota differs from 8. lacustris in many
important criteria and cannot possibly be mistaken for it. On the
other hand it shares most features with &, alba, with which it forms a
separate group within the genus. Both S. alba and 8. cenola possess
almost identical microscleres, as well as megascleres; in dry condition
both species are extremely similar, having a typically white appear-
ance; both have the same close network of the skeleton, making it
much firmer than that of the S. lacustris group of species. S. cenota,
however, differs from all other known members of the genus, except
S. wagneri, by the peculiar, thick, and highly irregular pneumatic
layer of the gemmules, which forms distinet lobose projections armed
with radially embedded gemmoscleres; and from S. alba by the
characteristic shape and structure of its gemmoscleres.

Until speciation trends in freshwater sponges will be studied in
greater detail, possibly resulting in a trinomial nomenclature for
distant populations of apparently similar species, it is thought
advisable to elevate S. cenofa to full specific rank, instead of relegating
it to a subspecies of S. alba. Its name is derived from the apparently
restricted locality, the cenotes of Yueatan.
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Sporntgille wagneri Motts, 1869
Prate 1, Fioures 11-15

Spongills wagneri Potts, 1880, p. 7.—Smith, 1922, p. 106.—Eshleman, 1950,
p. 36,

Marerian.—Several slides of sponges colleeted in eastern South
Carolina (Penney).

DescrirTion.—Sponge, according to Potts (1889), forming thin
crusts without branches; surface greatly roughened, due to an abun-
dant occurrence of peripheral microscleres in dermal membrane.
Skeleton texture loose and open. Consistency of live sponge rather
brittle.

Megascleres rather long and robust [usiform amphioxea, entirely
smooth; length range 144-270 g, width range 7-12 u.

Microscleres excessively abundant both in dermal membrane and
inner symplasm ; they are long and slender amphioxea, slightly curved
and delicately pointed, entirely covered with spines; these are erect,
somewhat rounded at their extremities, and increase in length towards
the center of the spicule; length range 49-62 u, width range 2-4 u.

Gemmoscleres long and stout, moderately curved amphioxea,
entirely covered with stout, sharp, and recurved spines; these are
more numerous towards the extremities of the spicules where they
often form distinet “heads”; length range 48-75 u, width range 6-8 p.

Gemmules rather abundant in sponge, particularly within the
lower layers; according to Potts (1889) often hidden away within
the cavity of barnacles or among the coils of Serpula upon which the
sponge has grown; they are large and spherieal, ranging 470-610 4 in
diameter; pneumatic layer unusually strong, distinetly granular, very
irregular in thickness; outer gemmular membrane thin and produced
into a number of radiating thick lobes; gemmoscleres abundant,
embedded in this coat in an irregular manmner, but dizplaying a
pronounced radial arrangement in the thicker pneumatic lobes:
foramen slightly elevated in order to reach the surface of the pneu-
matie layer, but not tubular.

Distrisurion.—Apparently restricted to the coastline of the south-
eastern United States, ranging from Florida (Potts, Eshleman) to
Louisiana (Smith) and South Carolina; optimal habitat slightly to
strongly brackish waters.

CoLor 1N LiFE.—Recorded as whitish.

Discussion.—Unfortunately, the present material consists of only a
few slides; therefore additional data on the consistency of the skeletal
meshwork and mode growth are not available. S. wagneri thus remains
a rather ill-known species in spite of its correct and sufficient original
deseription by Potts (1889).



REVISION OF FRESHWATER SPONGES OF SPONGILLIDAE 21

The spicular components of this species and the characteristics of
the gemmular pneumatic layer make S. wagneri o typical member
of the 8. alba group of species that are all known to range into strongly
brackish water or to occur in distinetly alkaline habitats. Although
it is most likely that S. wagneri has been confused with . lacustris
on many past oceasions, it is distinctly different from the latter in
many important criteria. Its closest relative undoubtedly is S. cenola
from Yuecatan with which it shares the typical lobose development of
the gemmular pneumatic layer, as well as a similar arrangement of
spines on its gemmoscleres. The only character differentiating S.
wagneri from both S. alba and 8. cenota is its “loose and open” skeletal
network, according to Potts’ description. However, it is possible that
additional collections of this sponge may yet show its skeletal structure
comparable with those of the remainder of the group, i.e., rather firm
and compact.

Although S. wagneri is very closely related to S. eenota, the structure
and length of its gemmoscleres appear sufficiently different from
those of the latter species to warrant their taxonomic separation.
After more detailed speciation studies in freshwater sponges, perhaps
it will be possible to decide whether the existing differences are of
specific or infraspecific importance. It will then also be possible to
demonstrate the pathway of expected structural changes from the
8. alba sensu stricto, now even recorded from South America, via the
form displayed by S. eenota from Yucatan, to the characteristics of
S. wagneri from the southeastern United States. Until such studies
can be carried out it is better to retain the specific status of both
S. wagneri and 8. cenota in order not to obscure possible taxonomic

evidence.

Genus Eunapius Gray, 1867, redefined

Spongitla Leidy, 1851, p. 278.—Bowerbank, 1863, p. 445 (part) —Carter, 1881n,
p. 86 (part).—DMills, 1882, p. 37 (part).—Fotts, 1884b, p. 216 (part) ; 1887,
p. 197 (part)—MacKay, 1885, p. 233 (part).—Wierzejski, 1885, p. 1.—
Vejdovsky in Potts, 1887, p. 167 (part).—Kellicott, 1891, p. 102 (part).—
Weltner, 1895, p. 114 (part)—Hanitsch, 1895a, p. 127 (part).—Annandale,
1900b, p. 106 (part); 1900d, p. 402 (part); 1911, p. 95 (part).—Annandale
and Kawamura, 1916, p. 11 (part)—Stephens, 1912, p. 7; 1820, p. 207.—
Topsent, 1914, p. 535.—Smith, 1918, p. 239 (part); 1921, p. 17; 1930, p.
184.—Arndt, 1923, p. 74; 1936, p. 14.—Kozhoff, 1925, p. 54 (part).—Rezvoj,
1926h, p. G4; 1930, p. 175.—Schrider, 1926, p. 248; 1932b, p. 111; 1935, p.
09; 1938b, p. 126.—Gee, 1926c, p. 110; 1927a, p. 1; 1927h, p. 63; 1928, p.
295. 1026h, p. 13; 1931e, p. 35; 1932a, p. 132; 1932b, p. 469; 1932c, p. 239.—
Sasaki, 1934, p. 226; 1040, p. 166.—Jewell, 1934, p. 16.—Eshleman, 1950,
p. 38.—Penney, 1954, p. 156; 1956, p. 37; 1960, p. 11 (part).

Eunapius Gray, 1867, p. 552.
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Tyre srecies— By subsequent selection (Annandale, 1911e, [or
the subgenus Spongilla (Iunapius)) Spongille carteri Bowerbank,
1563,

Derixition.—Megascleres moderately stout to very stout amphioxea
or amphistrongyla, usually completely smooth, oceasionally strongly
spined.

Microscleres absent.

Gemmoscleres slender to robust amphioxea or amphistrongyla,
usually strongly spined and only slightly curved.

Gemmules moderately abundant in maturing sponge, comparatively
small and often somewhat flattened; either scattered throughout the
sponge, single or in coherent groups, or forming distinet pavement
layer at the base; typically with a well-developed pneumatic layer
consisting of several tiers of large and conspicuously polygonal air
spaces resembling plant tissue; this layer often surrounding groups of
gemmules or the entire pavement layer; gemmoscleres embedded in
this layer strictly tangentially over the gemmules, and in an irrezular
manner in the interspaces between gemmules; foramen invariably
tubular, at least extending to surface of pneumatic coat; tube straight
or strongly curved.

Sponges usually forming flat cushions, rarely massive, usually
without noticeable projections; associations with zoochlorellae rare
and consequently coloration usually a drab gray. Consistency ranging
from extremely fragile to almost stony hard.

Widely distributed throughout the world, from the Arctic Cirele to
cold-temperate regions of the Southern Hemisphere.

Discussion—The genus Eunapivs Gray, as here redelined, is
characterized by the absence of free microscleres from boih inner
symplasm and dermal membrane, by the large columnar or polygonal
air spaces of the gemmular pneumatic coat, and by the strictly
tangential arrangement of the gemmoscleres in this layer. Introduced
by Gray (1867) with the view to the separation of those spongillids
with “areclated” and “reticulated” pneumatic coats from Spongilla
Lamarck, its original definition including the presence of “smooth
sponge-spicules” must now be considered as ambiguous and insuffi-
cient, Obvious shortcomings are Gray’s inclusion of Spongilla pauper-
cule (synonymous with S. lacustris) in Eunapius, and his retention
of 8. lordii (synonymous with E. fragilis) within Lamarck's only renus.
Nevertheless, the generic name Eunapius can still be used, and it is
to be regretted that by Carter's (1881a) unwarranted rejection of the
entire system of Gray, taxonomists once again reverted to the use of
the generic name Spongilla for all spongillids with acerate gemmoscleres,

Eunapius Gray, first restored as a subgenus of Spongille Lamarck
by Anpandale (1911¢), is herewith elevated to full generic rank, It is
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more closely related to Stratospongilla Annandale and Corvospongilla
Annandale than to any other known genus, some species (e, 7.
sinensis) displaying features which must be considered transitory to
the former genus. At present it seems impossible to distinguish
between clear-cut groups of FEunapius species, and additional compara-
tive studies are urgently needed. In most species ihe gemmules adhere
to the substratum, although free memumules, single or in coated groups,
are often also present, and in a few species pavement layers of gem-
mules are still unknown. Hewever, it is possible that gemmular
pavements are restricted to species with a very shallow mode of
crowth (e.g., E. fragilis, E. igloviformis, and E. erassissimus) and
absent from such typically lobose species as I earteri and others.
Nevertheless, until additional comparative information on geramular
morphology within this genus becomes available, it is better to iznore
the gemmular pavement formation as a generic eriterion, and instead
emphasize the characteristic polyzonal or columnar air spaces of the
gemmular pneumatic coat.

Eunnapius carteri (Bowerbanl, 1863)
Prate 2, ricUREs 1, 2; Prate §, riGuRE 2

Spongilla carteri Bowerbank, 1863, p. 460.—Carter, 1881a, p. 86.—Weltner, 15895,
p. 117; 1913, p. 475.—Girod, 1809, p. 108.—Annandale, 1906b, p. 187; 1907¢,
p. 24: 1908b, p. 157; 1911e, p. 87; 1912¢, p. 137; 1914, p. 245; 1019¢, p. 87.—
Kirkpatrick, 1008, p. 218.—Willey, 1907, p. 184 —Cunningion, 1920, p.
507 —Rezvoj, 192Ga, p. 108; 1928, p. 219.—Vorstman, 1927, p. 184.—
Grimailowsknja, 1928, p. 215.—Gee, 1920d, p. 207; 19830a, p. 70; 1931e, p. 43;
1932z, p. 302; 1932h, p. 185; 1932f, p. 507; 1932d, p. 53; 1932c, p. 36.—
Burton, 1929, p. 157.—Arndt, 1932c, p. 552; 1936, p. 14.—Topsent, 1932a,
p. 568.—Simm, 1935, p. 194.—De Laubenfels, 1936, p. 36.—Schrider, 1942,
p- 247, —Suvatti, 1950, p. 3.—Jewell, 1952, p. 448.—Penney, 1960, p. 14.

Eunapius carfer: Gray, 1867, p. 552,

Spongilla earferi var. cova Annandale, 191le, p. 88.—Gee, 1931e, p. 35; 1032h,
p. 185,

Spongilla cartert var. lobose Annandale, 1911e, p. 89; 19183, p. 211.—Gee, 1931e,
p. 41; 1932h, p. 188,

Spongilla carteri var. mollis Annandale, 1911, p. 88; 19184, p. 211.—Gee, 1931¢,
p. 43; 1932h, p. 187.

Spongilla carferi var. balatonensis Arndt, 1923, p. 79; 1926, p. 342—Gee, 1931e,
p. 33; 1932h, p. 189,

Spongilla earteri var. melli Arndt, 1923, p. 80.—Gee, 1026c, p. 110; 1027s, p. 1;
1927c, p. 184: 1928, p. 221; 1930¢, p. 27; 1931e, p. 42; 1932h, p. 189,

?Spongilla aetherize Anmandale, 1913b, p. 237.

ISpongilla rolundacula Rezvoj, 1925, p. 567 —Arndt, 1926, p. 342,

#8Spongilla carleri var. rotundaculn Gee, 1931e, p. 48; 1932h, p. 103

Spongilla friabilis Carter, 1849, p. 83 (not Lamarck, 1516, p. 100).

Mareriar.—Malterial and slides of type and syntypes of 8. earleri
and its “varieties”; type slide of S. aetheriae (IM no. ZEV 6034/7),
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extensive material from India, Indonesia, China, Philippines, Burma,
Malaysia, Ceylon, and Hungary.

DescriprioN.—Sponge forming irregular masses of varying dimen-
sions, ranging from rather flattish crusts to bulbous growths, with or
without rounded or lobelike projections; surface rarely smooth, as a
rule hispid; oscula large, often opening in distal parts of rounded pro-
jections; dermal membrane well developed. Skeleton consisting of
definite vertical spicule fibers, interconnected by a varying number of
irregular transverse fibers, and held together by a moderate amount of
spongin. Consistency of live sponge ranging [rom fragile to moderately
soft.

Megascleres rather stout, fusiform, and slightly curved amphioxea,
completely smooth; length range 265-370 g, width range 14-24 p.

Mieroseleres absent.

Gemmoscleres in shape and structure very similar to megascleres,
but considerably smaller, more curved, and sharply pointed; length
range 145-210 g, width range 5-8 u.

Gemnnules very abundant in mature sponge, scattered singly
throughout the skeletal meshes; they are spherical and comparatively
large, ranging 440-610 p in diameter; pneumatic layer very thick,
consisting of several tiers of regularly arranged polygonal air spaces;
gemmoscleres embedded in this coat tangentially or in an irregular
manner; foramen distinctly tubular, porus tube proximally often
slightly constricted and straight, distally ending into a funnel-shaped
depression of the pneumatic layer.

DistrieuTion.—Ranging from the type locality in India east
through Malaysia, Indonesia, Burma, and China to the Philippines,
and west through Turkestan, Iran, and southern US.S.R. to Lake
Balaton, Hungary. Apparently also represented in Africa.

Covor 1§ LiFE.— Yellowish brown to tan,

Discussion.—Gee (1932h) demonstrated his reason for considering
this species as being first mentioned by Carter (1849), but the fact
remains that Bowerbank (1863) was first in fully describing E. carters
under this specific name. The present authors, therefore, [ollow the
taxonomic procedure of the majority of previous writers in introducing
this species under Bowerbank’s name.

The reasons for considering the “varieties” S. ¢. cava, S. ¢. lobosa,
S. c. mollis, S. ¢. balatonensis, and S. ¢. melli synonymous with E.
carteri were well documented by Gee (1932h). The present investiga-
tions support Gee’s views that, in spite of an apparent diversity in the
mode of growth, all the spicular components of these forms remain
fully identical. A reexamination of the type slide of Sponyilla aetheriae
Annandale (IM no. ZEV 6034/7) revealed that its scleres are morpho-
metrically fully comparable with those of an immature £. carteri, and
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it is possible that future research may relegate the former to s synonym
of the latter. The presence of E. carteri in Africa is not surprising, since
this species was recorded from that continent by Kirkpatrick (1906),
even though that author's views were queried by Annandale (1914).
Until detailed studies of all African species can be made, it appears
advisable to list S. aetheriae as a possible synonym of E. earleri, which
it resembles most closely.

The status of S. rotundacute Rezvoj has yet to be resolved, since
material of this species was not available for the present study. Al-
though it certainly is closely related to E. carteri, and probably rep-
resents a distinet geographic race, it seems to possess criteria of
specific importance (pavement layer of gemmules, structure of
megascleres),

The distributional path of E. carteri into eastern Europe is highly
interesting and would deserve detailed ecological and zoogeographic
studies. In spite of a thorough search for this species in Australian
waters (Racek, MS)), it has not yet been found there, although it
is quite common in surrounding countries of the Indo-West Pacific

region.
Eunapius fragilis {Leidy 1851)
PraTe 3, FIGURE 1

Spongilla fragilis Leidy, 1851, p. 278.—Mills, 1882, p. 57.—Potts, 1884b, p. 216;
1886, p. 228; 1887, p. 197 —MnacKay, 1885, p. 233 —Wierzejaki, 1884, p.
230 —Vejdovsky in Potls, 1887, p. 167 —Kellieott, 1891, p. 102; 1897, p.
50 —Weltner, 1805, p. 114; 1009, p. 183; 1910, p. 137.—Hanitsch, 1895a, p.
127.— Girod, 1897, p. 51; 1899, p. 108 —Levander, 1001, p. 56.—Rousseay,
1906, p. 124—Lihe, 1908, p. 312.—Iirech, 1904, p. 30.—Annandale, 1909,
p. 106; 19084, p. 402; 1910¢, p. 31; 1911, p. 05 —Annandale and Kawamursa,
1916, p. 11.—Stephens, 1912, p. 7; 1920, p. 207.—Topsent, 1914, p. 538.—
Smith, 1918, p. 239; 1921, p. 17; 1930, p. 184.—Arndt, 1923, p. 74; 1926, p.
342; 1028b, p. 165; 1931, p. 33; 1933¢, p. 305; 1936, p. 14 —Kozhoff, 1925, p.
54; 1030, p. 160.—Rezvoj, 1926b, p. G4; 1930, p. 175.—Gee, 1926c, p. 110;
1927b, p. 63; 1927a, p. 1; 1928, p. 225; 1920b, p. 13; 1931e, p. 35; 1931d, p. 25;
1932¢, p. 37; 1932d, p. 53; 1933b, p. 73; 1934, p. 284; 1037, p. 285.—Schrader,
19286, p. 248; 1932b, p. 111; 1935, p. 99; 1938b, p. 126.—01d, 1932¢, p. 230;
1032h, p. 469; 1932a, p. 132; 1936, p. 11.—Pesson, 1934, p. 52.—Basaki, 1084,
p. 226; 1940, p. 166.—Jewell, 1935, p. 462; 1939, p. 16,—8imm, 1839, p. 1.—
Rioja, 1940a, p. 175—Eshleman, 1950, p. 38.—8imon, 1852, p. 79, —Penney,
1054, p. 156; 1956, p. 37; 1960, p. 16.

Spongilla lordii Bowerbank, 1863, p. 468.—Carter, 1851a, p. 80.—Potts, 1887,
p. 197.

Spongilla conlecta Noll, 1870, p. 173, —Reteer, 1883, p. 20,

Spongilla ottawaensis Dawson, 1878, p. 5.—Mills, 1882, p. 57.—Fotts, 1857, p.
197.

Spongilla sibirica Dybowsky, 1878, p. 53; 18582, p. 10; 1883, p. 137,

Spongilla morgiana Potts, 1880a, p. 330, —Potts, 1887, p. 197.

Spongilla glomeraia Noll, 1886, p. 682,
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Spongilla fragilis var. minutissima Tolls, 15800, p. 357,

Spongilla fragilis var. minuta Potts, 1880h, p. 357.

Spongilla fragilis var, irregulariz Potts, 1580, p. 357.

Spongilla recticubs Kozhofl, 1025, p. 58

Spongilln fragilis var. kendelana Sehroder, 1938, p. 302,

Spongilla fragilis var, sempealensis Riojy, 10400, p. 555

Spongilla decipiens Weber, 1800, p. 40.—Weltner, 1895, p. 114, —Annandale,
1907e, p. 15; 1911c, p. 97; 1918a, p. 212, —Gee, 19204, p. 207.

Spongilla fragilis var. decipiens Gee, 1830a, p. 74; 1931e, p. 37.

Spongilla ambigua Annandale, 1909¢, p. 550; 1914, p. 246, —Weltner, 1913, p.
475.—Gee, 1932¢, p. 36.—Arndt, 1933¢, p. 308.

MareriaL.—Extremely numerous specimens and slide material;
EUROPE: Germany, Austria, Czechoslovakia, Hungary, Switzer-
land, Netherlands, Poland, USS.R.; NORTH AMERICA: TU.S.A.,
Alaska, Canada; ASIA: Malaysia, Indonesia, China, Japan; AFRICA:
Congo, Rhodesia, Natal; AUSTRALIA: New South Wales.

Descriprion.—Mature sponge invariably forming flat erusts of
varying dimensions; surface typically smooth and usually even;
oseula small but conspicuous, often producing radial canals in lotic
environment: dermal membrane well developed. Skeleton consisting
of radial and transverse spicule fibers, joined together by only small
amounts of spongin. Consistency of live sponge extremely fragile
and =oft.

Megascleres almost straight or only slightly curved, fusiform
amphioxea, invariably entirely smooth; length range 180-270 u,
width range 5-12 u.

Microscleres absent.

Gemmuosecleres slender to rather stout and inconspicuously curved
or almost straight amphioxea or amphistrongyla, typically covered
with a varying number of conspicuous spines that often are aggre-
gated at the tips of the scleres; length range 75-140 y, width range
2-7 p.

Gemmules moderately abundant in mature sponge; either forming a
distinct pavement layer, fastened to the substratum, when sponge is a
flat crust; or also present in groups of 2-5 seattered throughout the
body of the sponge, when this displays a more massive mode of growth;
diameter of inner gemmular membrane 180-290 y; pneumatic layer
extremely well developed, consisting of large polygonal air spaces,
and forming a continuous coat over all gemmules; gemmoseleres
embedded in this layer strictly tangentially over the gemmular
membrane, and in an irregular manner in the interstices; often
arranged in two separate tiers above the gemmules, separated from
each other by the thick pneumatic coat; foramen invariably tubular,
porus tube of varying length and curvature at least reaching to surface
of pneumatic layer, opening outward.

Distrisurios.—This species has a truly cosmopolitan distribution,
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having been found in all continents amd elimates, as well as in eaves
and at high altitudes.

Coronr 1x Lire.—Usually light gray to whitish, oceasionally green.

Discussion.—The fact that the original description of E. fragilis
by Leidy (1851) has been overlooked by many authors of the 19th
century accounts for the extensive number of synonyms listed above.
In view of its successful adaptation to waters of drastically different
chemical and physical properties, this species shows a large range
of morphological variations of its spicular components as well as
gemmules that at first glance seem to justify at least racial discrim-
ination. However, the extensive study of all specimens from almost
to the Arctic Circle down to New Zealand reveals clearly that all
“lorms” listed above as synonyms do not even represent geographic
races but must be considered as belonging to the one species, regard-
less of a possible later introduction of trinomial nomenclature for the
taxonomy of spongillids. The many names given to this species during
the previous century have already been corrected by previous
authors. Spongilla recticuba Kozhoft (1925), as well as the “varicties”
S. f. kendelana Schrider (1938a) and 8. f. zempoalensis Rioja (1940b),
cannot be considered more than malformed or modified specimens of
L. fragilis, the full morphological range of which has been observed
in Australian waters by Racek (MS.). Even the slight morphological
differences of S. decipiens Weber (1890), particularly the shorter
porus tube of its gemmules and the double arrangement of its gem-
moscleres, cannot possibly separate this species from E. fragilis with
which it is fully synonymous. Finally, S. ambigua Annandale (1909¢)
has been shown by Arndt (1933¢), who corrected a number of mis-
conceptions by Annandale, as synonymous with the species discussed;
the present investigations fully support Arndt’s view that the mega-
scleres are not microspined but invariably smooth, and that the few
observed microscleres are immature gemmoscleres.

It is the opinion of the authors that B, fragilis should be studied in
detail before final conclusions as to possible speciation trends in
distant populations can be made and subspecies be erected. Apart
from the clear synonyms, & number of species and “varieties” in the
literature are not present in the material studied. Most of them oceur
in the Asian part of the U.SS.R. and some in Lake Baikal, o
typically ancient lake. Until material from this part of the world
becomes available for a comprehensive study, it appears impossible
to draw any conclusions as to the relationship of these “forms” to
E. fragilis, and they are here disrezarded.

In order not to obscure taxonomic evidence, some “variations” such
as 8. f. ealcultana Annandale (1911c) are here treated as separate
species, since they display morphological differences of importance.

279430 —68-——3
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Eunapins colentianns (Anoandale, 1911)
PLave 3, Flounes 7-9

Spongilla fragilis var, caleultonn Annandale, 1911e, p. 006; 1018a, p. 212.—Gee,
1931e, p. 34; 1932¢, p. 38.—Arndt, 1933¢, p. 307.—Penney, 1960, p. 18,

MareriaL—Type slide (IM no. P 43/1) and two syniype slides
(N. Gist Gee).

DEescripTioN.—Sponge, according to Annandale (1911, 1918),
apparently very similar in structure and consistency to £. fragilis.

Megascleres slender, fusiform, and smooth amphioxea with rather
abruptly pointed and peculiar tips that almost invariably form some-
what lanceolate apical projections; length range 170-230 u, width
range 6-11 p.

Microscleres absent.

Gemmoscleres very slender and cylindrical amphistrongyla, covered
with small and regular spines throughout their length; spines on tips
of scleres recurved; length range 85-120 y, width range 2-4 p.

Gemmules spherical and small, diameter of inner gemmular mem-
brane 190-230 g; pneumatic layer well developed and thick, consisting
of larze polyzonal air spaces, and forming a continuous coat over the
gemmules; gemmoscleres embedded in this layer tangentially over
the gemmular membrane, and in an irregular manner in the interstices;
foramen invariably tubular, porus tube conspicuously bent and long,
well projecting beyond surface of pneumatic layer.

DistrisuTion.—Apparently restricted to India.

Covor 1x LiFE—Light gray to light brown.

Discussion.—An examination of the type slide from the IM
revealed the presence of two species, E. caleuttanus and E. crassissimus,
which accounts for some discrepancies in Annandale’s (1911¢) deserip-
tion. The syntype slides examined contain only spicular components
of E. ealcuttanus and display the characteristic shape of the gemmo-
scleres, as well as the long and curved foraminal tube of the gemmules.
Annandale (1911c) deseribed the latter as “usually long and bent,
but sometimes very short and quite straight,” thus indicating that he
observed this condition in two quite diffcrent species on the same slide.

Until additional material will be collected for a detailed study of
E. caleuttanus, it is thought advisable to raise it to full specific status.
While the morphoelogy of this species and that of its gemmules show
close affinities to E. fragilis, the megascleres and to some extent even
the gemmoscleres are different enough to establish a ready diserimina-
tion of these two sponges.
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Ennapius michaclseni (Annandale, 1914)
Prate 3, Figunes 5,
Spongilla michadlzgentd Annandale, 1914, p. 239.—Gee, 1931e, p. 43; 1932¢, p. 40.—
Topsent, 1932b, p. 1002, —Arndt, 1933, p. 308; 1936, p. 15.—Penney, 1960,
p. 24,

MareriaL.—Three slides from the type (HM no. 1854), Zambesi
R., Africa.

Descrietion.—Sponge, according to Annandale (1914), lorming
thin flat crusts of moderate dimensions; oscula small and inconspic-
uous, dermal membrane moderately developed, subdermal space
relatively small. Skeleton consisting of noneoherent radial spicule
fibers, joined together by an irregular network of spicules and only
small amounts of spongin. Consistency of live sponge moderately hard
but brittle.

Megascleres feebly curved, fusiform smooth amphioxea; length
range 290-360 u, width range 10-18 p.

Microscleres absent; a number of immature gemmoscleres occasion-
ally present in the slides examined.

Gemmoscleres moderately stout, straight or feebly curved amphi-
strongyla, covered with characteristic spines aggregated near the
tips of the scleres, where they are conspicuously recurved; sometimes
an apical spine present on one or both tips; length range 75-145 g,
width range 5-15 p.

Gemmules subspherical, somewhat depressed, and small; diameter
of inner gemmular membrane 220-340 g; not forming distinet pave-
ment layer, but loosely occurring together in small groups near the
base of the sponge; pneumatic layer moderately thick, consisting of
large polygonal air spaces, not forming a continuous coat over the
gemmules; gemmoscleres embedded in this layer more or less tangen-
tially; foramen distinctly tubular, porus tube rather stout and straight.

DistrisurioNn.—Hitherto only known from central Africa.

Coror 15 LiFE.—Light gray.

Discusston.—Unless more material of this species will become
available, its correct relationship to other species of this genus will
be difficult to assess. E. michaelseni differs from E. fragilis by the
presence of free gemmules, as well as by quite characteristic gemmo-
scleres; an additional criterion, the presence of free microscleres, as
described by Annandale (1914) and quoted by Arndt (1933¢), must
be dismissed since these scleres represent immature gemmoscleres.
The species discussed also differs from E. nifens, another African
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species with noncoherent gemnmules, sufficiently not to be confused
with it and certainly cannot be mistaken for any other species.
Although additional studies of Afriean spongillids are very desirable,
E. michaelseni can reliably be considered a good species.

Eunapius crassissimuns (Annandale, 1907)
PraTe 2, rigures 10, 11
Spongilla crassissima Annsndale, 1907e, p. 17; 1811e, p. 08; 1818a, p. 212—Gee,
1931e, p. 36; 1932, p. 37.—Penncy, 1060, p. 16.
Spongilla crassissima var, bigemniulata Annandale, 1907¢, p. 18,
Spongilla crassior Annandale, 1907h, p. 380.
Spongilla erassissima var. crassior Annandale, 1911e, p. 98: 1918a, p. 212—
Stephens, 1919, p. 97.—Gee, 1031¢, p. 36; 1932¢, p. 37.—Penney, 1960, p. 16,

Marerian.—Material and slides of types of species and “varieties”
listed; material and slides from India (N. Gist Gee and HM),

DescrirTioN.—Sponge, according to Annandale (1907), forming
massive encrusting growths; surface without noticeable projections,
but hispid due to projecting spicule fibers; oscula grouped in star-
shaped areas, conspicuous; dermal membrane well developed. Skele-
ton formed of very firm spicule fibers and extensive webs of spongin.
Consistency of live sponge very hard.

Megascleres, in mature form, invariably stout, cylindrical, and
completely smooth amphistrongyla, often bearing a minute terminal
projection; immature megascleres often slender amphioxea; length
range 250-310 u, width range 6-15 p.

Mieroscleres absent.

Gemmoscleres rather short and eylindrical amphistrongyla, or
abruptly pointed amphioxes, entirely covered with small and irregular
spines; length range 80-120 y, width range 3-9 u.

Gemmules moderately abundant in mature sponge, spherical,
diameter of inner gemmular membrane 280-310 g; usually confined
to base of sponge, but not forming distinet pavement layer, oceasion-
ally in free groups of 4 to 8; pneumatic layor well developed and
thick, consisting of large polygonal air spaces, and forming a continu-
ous coat over the gemmules; gemmoscleres embedded in this layer
strictly tangentially over the gemmular membrane, and in an ir-
regular manner in the interstices; often arranged in two separate
tiers above the gemmules, separated from each other by the thick
pneumatic coat; foramen invariably tubular, porus tube moderately
long, rarely projecting beyond surface of pnenmatic layer.

Distrisution.—Apparenily restricted to India and tropical SE.
Asia, possibly occurring in Australia (Racek, MS.).

Coror 1N LIFE—Duark leaden gray to dull green.
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Discussion.—The general morphology of the gemmules of Eunapius
crassissimus displays close allinities to that of £, fragilis, and the gem-
moscleres are similar in both species. However, the porus tube of the
former is conspicuously shorter and approaches in form that of S.
ambigua and S. decipiens, and all the other criteria are in sharp eon-
trast to E. fragilis. When fully mature the megaseleres are distinct
amphistrongyla; the extensive amount of spongin used for the binding
of megascleres gives the skeleton an extremely rigid, almost stony
consistency; although often restricted to the base of the sponge, the
gemmules rarely form a distinet pavement laver. All these characlers
are suflicient to separate this species clearly from E. fragilis. Recent
studies (Racek, MS.) indicate that K. erassissimus may also occur
in New South Wales, Australia. However, lurther taxonomic studies
are necessary before this Asian species can be reliably recorded from
Australia.

Evnapius izloviformis (Potts, 1584)
Spongilla igloviformis Potts, 1884b, p. 216; 1887, p. 202.—Waeltner, 1805, p. 114.—
Smith, 1921, p. 17.—Gee, 1931e, p. 40; 1932c, p. 38; 1937, p. 285.—0Id,

1932h, pp. 447, 460; 19320, p. 131.—Jewell, 1939, p. 20.—Eshleman, 1950,
p. 88 —Wurtz, 1950, p. +.—Penney, 1960, p. 20.

MareraL.—Very numerous specimens and slides from the United
States and Canada (Gee, USNM, Jawell).

Descriprion.—Maturing sponge forming flat crusts or irregular
growths; surface typically smooth and usually even; oscula small
but eonspicuous, dermal membrane well developed. Skeleton con-
sisting of radial and transverse spicule fibers joined together by only
small amounts of spongin. Consistency of live sponge moderately
firm to fragile.

Megascleres almost straight or only slightly eurved and fusiform
amphioxen, entirely covered with coarse spines; length range 190-265
p, width range 6-13 pu.

Microscleres absent.

Gemmoseleres rather stout and leebly curved amphioxea or amphi-
strongyla, covered with strong and irregular spines; length range
68-120 g, width range 4-7 p.

Gemmules in compact hemispherical groups of 7=20, diameter of
inner gemmular membrane 180-260 g; pneumatic layer extremely
well developed, consisting of large polygonal air spaces, and forming
a continuous coat over all zemmules; gemmoscleres embedded in this
layer strictly tangentially over the gemmules, and in an irregular
manner in the interstices; foramen invariably tubular, porus tube long
and curved, opening inward.
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DisTiisurion.—known only from the United States and Canada

C'oror 18 LIFE.—Light gray to brown.

Discussion.—FE, igloviformis is a well deseribed and equally well-
known species, which can be easily separated from its closest
congener, E. fragilis, by the structure of the megascleres, the dome-
shaped arrangement of gemmule groups, and by the inward opening
foraminal tubules.

Jewell, in Ward and Whipple (1959), relegated this species to a
synonym of S. mackayi Carter without giving any reasons for her
decision. The latter species is poorly represented in the material for
this study and cannot be fully compared with the material of FE.
igloviformis. Even though the spicular components of S. mackayi show
certain affinities to those of the species discussed, it could well be
possible that the differences discernible are caused by an ecomorphie
malformation of the former, resulting in freak scleres. Until more
material of S. mackayi becomes available, it is thought advisable to
retain the specific status of E. igloviformis.

Eurapins geminus (Annandale, 1911}
PraTE 2, FigUREs 12, 13

Spongilla gemina Annandale, 1911e, p. 97; 1918a, p. 211.—Gee, 1931e, p. 39;
1932¢, p. 383.—Penney, 1060, p. 19.

Materian.—Slides of syntype (N. Gist Gee).

DEescripTIoN.—Sponge, according to Annandale (1911¢), forming
small and shallow cushions of circular outline; surface minutely hispid,
oscula numerous but minute and inconspicuous; dermal membrane
closely adhering to symplasm. Skeleton consisting of a close and reg-
ular network at the base, becoming more diffuse in upper parts.
Consistency of live sponge moderately hard but friable.

Megascleres slender, fusiform amphioxea, entirely smooth; length
range 175-240 g, width range 6-11 p.

Miecroscleres absent.

Gemmoscleres slender and cylindrical amphistrongyles or amphi-
oxea, irregularly covered with minute straight spines; length range
75-105 p, width range 2-4 p.

Gemmules characteristically bound together in pairs, irrespective
of their location, diameter of inner gemmular membrane 180-220 g;
pneumatic layer only moderately well developed, consisting of a thin
coat of large polygonal air spaces; gemmoscleres embedded in this
coat tangentially; foramen produced into a long curved tube, opening
outward.

DistrieuTion.—Known only from the type locality in India.

CoLor 1N LiFE—Gray to brown (Annandale).
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Discussion.—The fact that 7. geminus has been found only once
renders its comparison with other allied species highly unreliable.
Furthermore, the paucity of material for this study does not permit
any assessment of its intrageneric relationships. The species discussed,
however, seems to possess features similar to those displayed by E.
Jragilis, and it is not unlikely that when additional specimens are
available it will have to be relegated to a mere synonym of that truly
cosmopolitan species. On the other hand, future material may also
prove its identity with some of the lesser known congeners, and if is
thought advisable to retain provisionally its separate specific status.

Eunapins coniferus (Annandale, 1916)

Spongilla conifera Annandale, 19106, p. 51; 1918a, p. 203.—Gee and Wu, 1927,
p. 258.—Gee, 1931, p. 36; 1932c, p. 37; 1932d, p. 54.—Peuney, 1960, p. 15.
Marertan.—Fraction of syntype, and several slides of syntype
obtained by N. Gist Gee; material and slides from China (N. Gist
Gee).

Descriprion.—Sponge forming thin erust of moderate dimensions;
surface emooth, oscula small and inconspicuous. Skeleton consisting
of a close and regular network of slender spicule fibers, runming
obliquely through the sponge, and held together by very little
spongin. Consistency of dry sponge very brittle.

Megascleres small and slender fusiform amphioxea, entirely smooth,
straight or only slightly curved; length range 157-210 u, width range
4-9 u.

Microscleres absent.

Gemmoscleres extremely minute, feebly curved amphioxea, covered
with microspines in an irregular manner; length range 19-32 4, width
range 2-3 .

Gemmules not very abundant in mature sponge, scattered [reely
throughout skeletal meshwork; they have a conieal outline and a
flattened base, and rarely measure more than 155 g at their greatest
diameter; pneumatic layer well but unevenly developed; base and
sides of gemmule covered with a single layer of large polygonal air
spaces, the upper surface with several to many tiers of such air spaces;
the few gemmoscleres embedded in this layer only in the thicker upper
part, more or less tangentially; foramen distinetly tubular, porus tube
long and slender, traversing the thick polygonal pneumatic layer.

DistrisuTion.—Apparently restricted to China.

Covor 1% LiFE.—Light brown (Annandale).

Discussron.—The unique structure, form, and armature of the
gemmules of £. coniferus, as well as its considerably smaller spicular
components, make this species readily distinguishable from any other
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of this genus. Although it is represented by many specimens in the
material available for this study, its distribution appears to be re-
stricted to the Chinese mainland.
Eunapius geei (Aonadale, 1918)
Prate 2, vicone 16; Pryre 3, vicures 5, 6

Hpongilla geed Annandale, 1918n, p. 202.—Gee, 1926e, p. 110; 1927h, 1. 60; 19274,

p. 43 1028, 1. 225; 109300, p. 27; 1831, p. 39; 1932, p. 58; 10324, p. 54.—Penney,

1960, p, 19,

MateriaL—Fraction of syntype, obtained by N. Gist Gee, and
several slides.

Descriprion.—Sponge, according to Annandale (1918) and Gee
(1926), apparently massive and nodulose, with a smooth surface.
Skeleton consisting of a regular network, with the radiating spicule
fibers betier developed than the transverse ones; spongin moderately
abundant. Consisteney of preserved sponge firm and compact.

Megascleres comparatively short and stout amphioxea, entively
smooth, abruptly pointed at their tips; length range 170-230 g, width
range 13-17 p.

Microscleres absent.

Gemmoscleres slender and feebly curved amphioxea, covered with a
varying number of small and irrepular spines; length range 70-95 p,
width ranze 4-7 pu.

Gemmules somewhat flattened, subspherical, numerous and freely
scattered throughout the sponge, each closely smrrounded by skeletal
network; dismeter 430460 g; pneumatic layer uniform and thick,
consisting of large polyzonal air spaces; gemmoscleres, few in number,
embedded in this layer more or less tangentially; foramen provided
with a long and eurved tubule, lying in a erater-like depression of the
pnemmnatic coat.

DistrisuTion.—Apparently restricted to the Chinese mainland.

Coror 1% LiFe—Light brown (Gee).

Discussron.—This species shows close affinities to E. nifens (Carter)
from the African continent; it seems to differ from that species merely
by its obtusely pointed megascleres and by its less massive skeleton.
It is very likely that future comparative studies may relegate E. geei
to a synonym of £. nitens, but the material available for this study is
not large enough to permit such a deecision. F. geei is therefore provi-
sionally retained as a separate speeies in this paper.

Eunapins tinei (Gee, 1932)
Spongilla tinei Gee, 19321, p. 526; 1052¢, p. 42.—Penney, 1960, p. 31.

MareriaL.—Slides of syntype (USNM no. 22180).
DescrirTioN.—Sponge, according to (Gee (1932f), forming a thin



REVISION OF FRESHWATER SPONGES OF SPONGILLIDAE a0

crust on various supports; surface hispid due to projection of vertical
spicule fibers through dermal membrane. Skeleton consisting of lnrge
irregular meshes at the base, and of strong vertical fibers in the upper
portion; spongin moderately abundant. Consistency of dry sponge
moderately firm but brittle.

Megascleres very slender and slightly curved amphioxea, entirely
smooth, ranging from fusiform to cylindrieal in outline; length range
200-260 g, width range 4-9 u.

Mieroscleres absent.

Gemmoseleres irregular in outline, usually slightly curved am-
phioxea with lanceolate or rounded tips, covered with microspines that
often are more numerous at the tips of the seleres; length range 110-145
u, width range 1.5-4 p.

Gemmules somewhat fattened, subspherieal, numerous and freely
seattered in groups of two or three throughout the upper portions of
the sponge, or forming a continuous layer on the support, held in posi-
tion by the skeletal meshwork; diameter 400470 u; pneumatic layer
consisting of a thick layer of large polygonal air spaces showing a
columnar effect; gemmoscleres, few in number, embedded in this layer
in an irregular manner but usually tangentially; foramen producing a
moderately long, curved, and blackish tube.

Drstrisurion.—Known only from the type locality in the
Philippines.

Covror 1v LIFE.—Almost colorless when free of sediment.

Discussron.—The relationship of K. tinei to other species of this
genus has yet to be resolved. It shares certain characteristics with
some species of the I, fragilis group, but in others appears to link up
with the group represented by E. nitens. Until additional material will
be available and comparative studies made, it is best to retain ils
separate specific status, which at present seems well documented,

Eunapius nitens (Carter, 1881)
Prare 2, Fiounes 17, 18
Spongilla nilens Carter, 1881a, p. 89.—Hilgendorl, 1883, p. 87.—DPotts, 1887,
p. 158.—Weltner, 15895, p. 114; 1913, p. 475.—Annandale, 1914n, p. 245,—
Cunnington, 1920, p. 507.—Gee, 1931e, p. 45; 1932¢, p. 41.—Topsent, 1932,
. ST0.—Arndt, 1933c, p. 302; 1936, p. 9.—Burion, 1938, p. 458 —Jowell,
1952, p. 448
Spongilla nitens var. Gee, 1932¢, p. 41.
MateEriAL—Fraction of sponge and two slides, from the Ugalla
R., Africa, obtained by N. Gist Gee.
DescripTion.—Sponge, according to previous descriptions, in-
variably massive and nodulose, surface [rom irregular to smooth.
Skeleton consisting of a regular network of radiating and transverse
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spicule fibers; spongin moderately abundani. Consisteney of preserved
sponge firm and compaet.

Megascleres stout and comparatively large amphistrongyla, ranging
to abruptly pointed eylindrical amphioxea, entirely smooth: length
range 300460 g, width range 18-30 p.

Microscleres absent.

Gemmoscleres feebly curved to straight amphioxea, entirely covered
with minute spines; tips of scleres often rounded to appear as amphi-
strongyla; length range 76-122 u, width range 4-6 p.

Gemmules not very abundant, scattered freely in skeletal meshes,
spherical; diameter ranging 440-590 u; pneumatic layer thick and
consisting of large polygonal air spaces; gemmoscleres, few in number,
embedded in this layer tangentially; foramen provided with a moder-
ately long, and slightly curved porus tube.

DistrinuTion.—Enown under this specific name only from Africa.

CoLor 1% LIFE.—Not yet reliably recorded; preserved specimens are
yellowish brown (Arndt).

Discussion.—E. nitens has been considered a species restricted to
the African Continent. However, in view ol the close similarity of
E. geei to this species, it is possible that it ranges into Asia, probably
displaying some morphological variations and modifications in distant
populations. The criteria separating E. nitens from £ geei are few
and chiefly restricted to the slightly differing shape of the megascleres,
as well as the differing consisteney of the skeleton, in both species.
Although it is very likely that these two species will have to be united,
following a future detailed comparison, they ave here listed separately
in order not to obscure possible taxonomic evidence. The original
deseription of Carter (1881a) refers to amphistrongyles as the meg-
ascleres typical for E. nitens. However, Arndt’s (1933¢) work and the
present studies found true amphistrongyles to be rare in this species,
and the majority of its scleres must be considered as very abruptly
pointed amphioxea, just as those found in F. geei. Further detailed
comparative studies involving both these as well as other closely
related species ave therefore extremely desirable.

Eunapins sinensis (Annandale, 1910)
PraTe 3, FIGURES §, 4

Spongilla (Stratespongilla) sinensis Annandale, 19104, p. 183; 1911e, p. 53; 19184,
p. 201.—Stephens, 1918, p. 99.—UGee and Wu, 19250, p. 567.— Gee, 1926z,
p. 110; 1927h, p. 57; 19274, p. 1; 19285, p. 225; 1930e, p. 27; 1931e, p. 49;
1932d, p. 53; 1932¢, p. 41.

Spongilla sinensis Penney, 1960, p. 20

Spougilla (Stratespongilla) stanleyi Annandale, 1916, p. 50; 1918, p. 201.—Gee
and Wu, 1925b, p. 600.—Gee, 192Ge, p. 110; 1927¢, D, 184; 1928, p. 225;
1030e, p. 27; 1931e, p. 49; 19324, p. 54; 1932, p. 41.—HReevoj, 1850, p. 175,

Spongilla stanleyi Penney, 1960, p. 29.
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Marerian.—Syntype slides of S. sinensis (N. Gist Gee), and
specimens from Soochow, China; specimens and slides of S. stanleyi
(N. Gist Gee) from China and Northern Manchuria.

Drscriprion.—Sponge usually forming nodulose crusts on shells of
living bivalves; surface rather smooth, but hispid due to the projection
of vertical spicule fibers through dermal membrane; oscula small and
inconspicuous, sometimes surrounded by radial eanals; dermal mem-
brane closely adhering to symplasm, subdermal cavity very small.
Skeleton consisting of a dense but irregular network of spicule fibers,
forming polygonal meshes at the base and singular fibers toward the
surface of the sponge; spongin moderately abundant. Consistency of
live sponge firm and compact.

Megascleres feebly curved to straight, stout am phioxea with
abruptly pointed tips, entirely smooth; length range 200-205 .,
width range 12-19 .

Microscleres absent.

Gemmoscleres rather robust, usually slightly curved amphioxea,
rarely amphistrongyla, ranging from almost smooth to covered with
few to many large and irregular spines; length range 65-125 u, width
range 8-13 u; malformations of gemmoscleres quite frequent, irregular
spiny spherasters often also present.

Gemmules somewhat depressed, subspherical, forming pavement
layer at base of sponge, firmly adhering to support; diameter of inner
gemmular membrane 280-350 u; pneumatic layer more or less well
developed, of varying thickness, consisting of large polyzonal air
spaces and forming a continuous coat over gemmules; gemmoscleres
embedded in this layer in great numbers, forming several tangential
layers over the gemmules; foramen distinctly tubular, porus tube
curved and at least reaching surface of pneumatic layer.

Disrrisurion.—Apparently restricted to Asia, ranging from
mainland China north to Manchuria and the U.S.S.R.

Coror 1¥ rrFe.—Light green, gray, or blackish brown (Rezvoj).

Discussron.—Annandale (1910a, 1916, 1918a) reluctantly placed
both his S. sinensis and 8. stanleyi into his newly crected subgenus
Stratospongilla, stating that both these species form a distinct group
in that subgenus and that they differed in many regards from all its
other species. Gee (1926-1932) used Annandale’s grouping without
any further comment, but Rezvoj (1930), while retaining the tax-
onomic position of S. stanleyi within the subgenus Stratospongilla,
made very useful comments on the insufficiency of the original defini-
tion of that subgenus. As will be shown below, the species to be re-
ferred to that genus us here restricied possess gemmules with an ill-

developed or entirely absent granular pneumatic layer without
discernible air spaces, and instead a cover of a dense chitinoid mem-
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brane or membranes, In both S. sinensis and S. glanleyi the pnoumatic
layer always consists of clearly discernible polygonal air spaces, and
the gemmoseleres are amphioxes, in contrast to the Stratospongilla
spp., s restricted in this paper, whose gemmoscleres are typically
squsage-shaped amphistrongyla. Even if Rezvoj's (1930) view that
S. stanleyi and S. sinensis represent intermediate forms between
Eunapius and Stratospongilla is taken into consideration, the general
characteristics of both these species seem to fit much better into the
definition of the former genus.

The only criterion differentiating S. stanleyi from S. sinensis, as
described by Annandale, is the shape of the cemmoscleres in both
species, being rather irregularly spiny in the former and almost
entirely smooth in the latter. The strueture, consistency, and skeletal
components of both species are fully identical, and so are form,
pneumatic coat, and armature of the gemmules. It is obvious that the
slightly different gemmoscleres in both species are the result of
ecomorphic adaptations, and that the relention of S. stanleyi as a
separate species is unwarranted. Future detailed workers will have
to decide whether it should be differentiated on a subspecific level,

Eunapius potamolepis (Annandale, 1918)
PLAaTE 2, FIGURES 14, 15

Spongilla (Eunapius) polamolepis Annandale, 1918a, p. 208,
Spongilla potamolepis Gee, 1932g, p. 303.

MateEriaL.—Slides of type (IM, Reg. no. ZEV 7164/7).

DEescripTION.—Sponge, according to Annandale (1918), forming
thin crusts on sticks and bamboos; surface smooth and without
noticeable projections; oscula small and scattered, each approached
by a ramifying horizontal subdermal channel. Skeleton consisting of a
close network of single spicules and bundles that are arranged in a
polygonal manner. Consistency of live sponge extremely hard and not
at all brttle.

Megascleres, ininner symplasm, rather stout, cylindrical, and entirely
smooth amphistrongyla, sometimes inflated at their tips; those in
peripheral areas of younger sponges often smooth amphioxesa; length
range 240-330 p, width range 7-17 p.

Microscleres absent.

Gemmoscleres comparatively short and stout, cylindrical, and
abruptly pointed amphioxea, entirely covered with minute spines;
length range 80-105 y, width range 4-9 u.

Gemmules moderately abundant to very rare in mature sponge,
subspherical, diameter of inner gemmular membrane about 300 g;
confined to base of sponge, nsually forming distinet pavement layer,
and tightly adhering to support; pneumatic layer well developed and
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embedded in this layer strictly tangentially in poripheral region;
foramen tubular, porus tube moderately long, rarely projecting beyond
surface of pnenmatic layer.

Distrinurion.—Known only from the type locality, Lampam,
Thailand.

Coror 1x LirE—Recorded as brownish or elay colored.

Discussion.—Annandale (1918a) and Gee (1932g) drew altention
to the similarity in skeletal characteristies of this sponge to the genus
Potamolepis Marshall, from which it derives its specific nnme. Annan-
dale furthermore recorded the apparent [utility of retaining Potamo-
lepis as a distinet genus, which at present merely represents a some-
what artificial grouping of extremely to moderately bard spongillids
with stout amphistrongylous megascleres, the gemmules of which
have not yet been recorded.

In order not to obscure possible taxonomic evidence, E. potamolepis
is here retained as a distinet speeies until a comprehensive revision
of all spongillids without recorded gemmules will become possible.
Following such a future detailed study it appears very likely that
most, if not all, species of the presently recognized genera Potamolepis,
Nudospongilla, Cortispongilla, and Paelydictywm will eventually be
distributed among those genera dealt with in this paper. The absence
of gemmules in the collections of species of the above four Fenern does
not necessarily mean that these asexual reproductive bodies have
not been produced. As in many spongillid species, but particularly in
the genera Funapius, Stratospongilla, and Coreespongille, gemmules
are known to adhere to the substratum to such an extent that they
can easily be left behind after the sponge has been dislodged. Future
more ecareful eollecting efforts might yet suceeed in locating such
“evasive' gemmules and in revising some problematic genera.

Funapius potamolepis is most closely related to a number of ils
congeners, in particular to E. nitens and E. crassissimus. From the
first it differs chiefly in the morphology of its gemmoscleres, from the
second in its much more compact skeletal structure. At present the
relationship of this “group” cannot be fully elucidated. The amphi-
strongylous shape of the megascleres is perhaps of only little signifi-
cance, since in K. potamolepis amphioxea are often also present in
peripheral parts of the sponge skeleton, and in K. crassissimus the
majority of megascleres are at the most abruptly pointed amphioxea.
It is possible that future detailed ecological and morphometrie studies,
apart from revealing speciation trends in distant populations of
“similar! species, will establish a number of distinct “modes of
growth’ within one species. Until such additional evidence and data
become available, all efforts to clarify interspecific relationships
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must remain highly speculative. A spongillid closely resembling 72,
potamolepis has recently been found in Australin (Racek, MS.) and
will be subjected to a detailed morphological study.

Genus Stratospongille Annandale, 1909, vedefined
Spongilla (Stratospongilla) Annandale, 1008, p. 561; 1911e, p. 122; 1912d, p. 385;
1914, p. 245; 19188, p. 212; 19194, p. 160.—Avnandale and Kawamura, 1916,
p. L.—Weltner, 1913, p. 451 —3Stephens, 1919, p. ¥9.—Gee, 1931e, p. 34;
1932¢, p. 36.—Arndt, 1936, p. 14

Tyre srEcies.—Spongille bombayensis Carter, 1882,

Derimrion.—Megascleres usually stout amphioxea or amphistron-
eyla, smooth or roughened by minute and irregular projections.

Mierozeleres, comparable with the “flesh spicules” of other genera,
usually present in dermal membrane and vicinity of the gemmules;
il present, they invariably are short and slender amphioxen, almost
straight, covered with relatively long and irrezular spines.

Gemmnoscleres more or less etrongly bent amphistrongyles, covered
with minute spines of unequal size, or slightly ecurved spined amphioxea,
or a combination of both.

Gemmules large and spherical, as a rule with a flattened base,
aggrecated in the basal membrane of the sponge, usually firmly
adherent to the substratum; occasionally free in inner symplasm of
sponge; pneumatic layer without noticeable air spaces, often poorly
developed or altogether absent, situated entirely outside the layer of
semmoscleres; the latter embedded tangentially in the outer gemmular
membrane, in one or more compacht layers; foramen or foramina
always tubular, tube either short and straight, or long and recurved.

Sponge usually forming shallow cushions of moderate size; coloration
often a bright green. Consistency ranging from hard to almost stony
E:ul'd.

Apparently restricted to the tropics, with greatest abundance in
Asia and Africa; not yet recorded from tropical Australia.

Discussion.—Stratospongilla, originally introduced by Annandale
(1909¢) as a subgenus of Spongille and retained as such until
the present, is herewith elevated to full generic rank. It is most
closely related to the genus Corvospongilla, with which it shares the
peculiar characteristics of the gemmules, as well as features of general
morphology and distribution, but from which it differs by the absence
of microbirotulates as free microscleres.

Apart from the species complexes discussed in dealing with .
bombayensis, S. sumatrana, S. indica, S. gravelyi, S. rousseletii, S.
schubotzi, and S. gilsoni, material of which was available for the
present study, two species of somewhat doubtful generic relationships
are also often referred to the genus Stratospengilla, S. clementis
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Annandale and S. navicella Carter. The [ormer, although present
in our material, did not reveal any additional eriteria for discussion,
and its retention within this genus remains problematie. Material of
the latter could not yet be secured, and even the recent accounts of
S. navicella by Bonetto and zeurra (1962) fail to substantiate the
assumption of & number of previous authors that this species too
should be placed into the genus discussed.

Stratospongilla bombayensis (Carter, 1852)

Spongilla bombagensis Cartor, 1882, p. 00, —DPotis, 1887, p. 196.—Weliner,
1895, p. 114; 1913, p. 475.—Annandale, 1907c, p. 26; 1900, p. 561; 1911e,
p. 102; 1912d, p. 384; 1918a, p. 212.—Stephens, 1010, p. 90.—Arndt, 1930,
p- 14.—Penney, 1960, p. 13,

Spongilla (Strafospongilla) bombayensis Aunandale, 1011b, p. 225; 1012e, p. 138;
1914, p. 246.—Goee, 1931, p. 34; 1932e, p. 306.

Spongilla bombayensis var. pnewmalica Annandale, 1911e, p. 241; 1918a, p. 212.—
Gee, 1031, p. 46; 1932¢, p. 36.—Peuncy, 1960, p. 14,

Materian.—Slides of types (IM, BM) and syntypes (AmstM).

DescripTioN.—Sponge forming comparatively thin layers on solid
objects; surface irregular, oscula inconspicuous, dermal membrane
closely adhering to symplasm. Skeleton, owing to the large number
of spicules, compact but incoherent and almost amorphous (Annan-
dale, 1909e); vertical spicule fibers present in places, but almost
devoid of joining spongin. Consistency of live sponge moderately hard
but brittle.

Megascleres straight or feebly curved, slender and comparatively
short amphioxea, rarely entirely smooth, usually covered with an
irregular arrangement of small spines, occasionally roughened; length
range 220-300 p, width range 12-17 p.

Mieroscleres slender and short, sharply pointed amphioxea, feebly
curved or straight, entirely mierospined; rare in inner symplasm,
almost entirely restricted to dermal membrane and the vieinity of
cemmules; length range 45-60 g, width range 3—4 p.

Gemmoscleres rather stout and short amphistrongyla to abruptly
pointed amphioxea, usually only slightly curved, and entirely gran-
ulated; length range 35-67 u, width range 6-8 u, very variable in
proportions.

Gemmules variable in size, spherical or oveid, usually distinetly
flattened at base; pneumatic layer ill-defined but often thick in
places, air spaces not disecernible; outer gemmular membrane in
close contact with the support eauses the gemmules to adhere firmly;
cemmosecleres embedded in this eoat usnally in two layers, separated
by an empty space, the lower in contact with the inner gemmular
membrane; the outer, often several spicules thick, fastened together
in the outer membrane in which dark granules are usually also present;
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foramen or foramina distinetly tubular, tube ranging from short and
straight to long and curved, situated lat orally.

DistribuTion.— Ranging from India to central Africa.

Coror 1% 11rE—Insufficiently known.

DiscussioN.—Stratospongilla bombayensis differs from its closest
congeners by the apparently characteristic arrangement of the
cemmoscleres, which form two distinet layers separated by an empty
space. Excepting this eriterion, the spicular components of this
species are very similar to those of 8. sumatrana, and additional data
may yet demonstrate that these two species should be united or,
at the most, differentiated on an infraspecific level. At the present,
sueh a decision cannot be contemplated. Annandale’s (1911¢) variety
8. b. pneumatica is difficult to distinguish from the typical species,
and its separation is most likely unwarranted.

Stratospongille sumatrana (Weber, 1880)
PLATE 3, F1GURES 7T-10

Spongitla sumatrana Weber, 1890, p. 38.—Weltner, 1895, . 114; 1808b, p. 128.—
Stephens, 1010, p. 90.—Penney, 1960, p. 20,

Spongilla (Stralospongilla) swmatrana Annandale, 1911e, p. 53; 1918a, p. 212;
10193, p. 160—Gec, 1920e, p. 207; 1930a, p. 81; 1931e, p. 50; 1932¢, p. 41.—
Arndt, 1932¢, p. 566; 1938, p. 22.

Spongilla sumatrana var. « Weltner, 1898b, p. 120, 1913, p. 475.—Annandale,
1014, p. 245.—Stephens, 1919, p. 95.—Gee, 1931e, p. 50; 1932, p. 41.—
Arndt, 1936, p. 15—Penney, 1960, p. 30,

Spongilla sumatrana var. # Weltner, 1898b, p. 130; 1913, p. 475.— Annandale,
1914a, p. 245—S8tephens, 1910, p. 95.—Gec, 1932¢, p. 41.—Arndt, 1936,
p. 153.—Pennecy, 1960, p. 30.

Spongilla sumatrana var, rivelaris Annandale, 1919a, p. 161.—Gee, 1931¢, p. 48;
1932, p. 42. Penney, 1960, p. 31.

Materian.—Type and syntype material of the species proper and
of 8. 5. rivularis (USNM, IM, AmstM, N. Gist Gee).

DEescriprion.—Sponge, according to Weber (1800) and Gee
(1930a), forming thin layers of circular or irregular shape on solid
supporis; surface described as smooth. Skeleton consisting of large,
loosely organized and thin spicule fibers, though compact. Consistency
recorded as moderately hard.

Megascleres are almost straight, fusiform, and sharply pointed
amphioxea; thinly covered, except at their tips, with very short spines
arising from rather broad bases; length range 210-200 p, width range
9-14 p.

Microscleres oceasionally found in inner symplasm, but mostly
restricted to the vicinity of gemmules; they are feebly curved, sharply
pointed amphioxea, entirely covered with minute spinules; length
range 47-65 g, width range 3-4 u; a larger type of microscleres,
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recorded as such by Weber (1800}, are most likely deformed
gemmoscleres.

Gemmoseleres are stout and short amphistrongyla, straight to
feebly curved, covered with rather uniform minute spines; length
range 3243 g, width range 11-13 p.

Gemmules apparently not abundant in mature sponge, recorded as
free, nover grouped together; diameter of gemmule 450-600 w; pneu-
matic layer irregularly developed, without noticeable air spaces;
outer gemmular membrane in continuity with a short and straight
porus tube; gemmoscleres closely crowded in this coat, embedded
strietly tangentially, and forming a mosaic layer,

Disrrinurion.— Ranging from Indonesia via India to Africa.

Covor 1§ L1FE.— Recorded as light gray.

Discusston.—The great variability of scleres in the specimens
assigned to this species by a number of previous workers appears to
have marred earlier attempts to solve the true relationship of 8.
sumatrana to other species of the genus. The species discussed has
never before been suspected of being extremely closely related to or
even identical with S. bombayensis, yet other and much more differing
specimens, such as S. indica and S. gravelyi, have been relegated to
mere “varieties” of S. swmatrana by Annandale after having been
considered separate species by him, As already stressed in the dis-
cussion of the foregoing species, S. sumatrana and S. bombayensis
form a clearly defined group and are possibly even identical. On the
other hand, S. gravelyi differs from this group by the characteristics
of its microscleres, as well as by its apparently nonadhering gemmules;
S. indica with all its “varieties” differs by the amphistrongylous shape
of its megascleres. Should it be possible to consider these last two
species, including their races, conspecific with S. sumatrana it would
be just as possible to consider the entire range of characters from
S. bombayensis to S. indica a manifestation of ecomorphic changes in
distant populations, and all these forms would have to become at the
most subspecies of S. bombayensis. Apart from the fact that such an
arrangement would certainly obscure possible taxonomic evidence,
the material hitherto collected does not allow such a decision. In this
paper, therefore, S. sumatrana with the varieties listed above is treated
as o separate species, and at the same time the specific status of
S. gravelyi and S. indica is restored. This appears to be a justified
preliminary arrangement before future studies, and particularly
additional material, will make a comprehensive revision of the entire
cenus possible.

Such a rearrangement, however, would make it necessary to review
the features displayed by the megascleres of the numerous “varieties”
in order to find reasonable means of allocating them between the two

270-430—85——1
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species now to be restorved, i.e., S. sumatrana and S. indica. Unfor-
tunately, such a distribution ean only be contemplated for such
Uyarieties’” of both species that are represented in the material for our
present study, and a future detailed comparative study of all forms
involved appears highly desirable. The synonymies, as listed under
8. sumatrana and 8. indica, respectively, are therefore not to he
considered a final solution of this challenging taxonomic problem.

Of the “varieties" present in our material or well documented in
the literature available, only S. sumatrana rivulariz can reasonably be
placed within the closer complex of 8. sumatrana, since in that variety
the majority of megascleres are distinet though somewhat abruptly
pointed amphioxea. The “varieties” S. & cenfralis, S. 8. slamensis,
and 8. s. baniensis certainly appear much closer related to S, indica
and should therefore be transferred to the complex of the latter species,
since all these forms possess amphistrongylous megascleres.

Stratospongilla indice (Annandale, 1008)
Prate 3, ricunes 11-14

Spongilla indica Annandale, 1908a, p. 25; 1011, p. 100; 1912d, p. 384.

Spongilla sumalrang var. fndica Annandale, 1918a, p. 212; 1919, p. 161.—
Stephens, 1919, p. 99.—Gee, 1931e, p. 40; 1932c, p. 42.—Penney, 1960, p.
31,

Spongilla sumalrana var. eenlralis Annandale, 19193, p. 161.—Gee, 1931, p. 35;
1932¢, p. 41.—Penney, 1960, p. 30

Spengilla sumatrana var. baniensis Topsent, 1932a, p. 578.—Arndt, 1936, p. 16.—
Penney, 1960, p. 30.

Spongilla sumalrana var. siamensis Gee, 1932g, p. 305.—Suvalli, 1950, p. 3.

MaTertaL.—Slides of type and syntype material of nominal species
and of all varieties except S. s, baniensis (IM, AmstM, N, Gist Gee).

Descriprion.—Sponge forming small and shallow cushions on
solid supports; external surface smooth, oseula minute. Skeleton rather
loosely defined, consisting of slender spicule fibers. Consistency of
live sponge apparently hard but brittle.

Megascleres moderately long, almost straight, eylindrieal amphi-
strongyla, covered with a number of short and minute spines, arising
from a rather broad base; tips of scleres often surrounded by several
“rings’” of smaller spines; length range 210-270 p, width range
12-17 p.

Microscleres almost straight, more or less sharply pointed amphi-
oxea, covered with relatively long and irrezular spines inserted at
richt angles to the axis of the sclere; length range 37-59 p, width
range 3—4 p.

Gemmoseleres feebly curved to siraight, stout amphistrongyla,
densely covered with minute granules or blunt spines; length range
3548 p, width range 7-8 .



REVISION OF FRESHWATER SPONGES OF SPONGILLIDAE 45

Gemmules ranging 420-500 g in dismeter, subspherical, with
flattened base, usually firmly adhering to the support of the sponge;
pneumatic coat feebly and irregularly developed, without discernible
air spaces, usually forming a busal membrane by which the gemmule
is fastened; gemmosecleres forming a dense, tangentially arranged
mosaie layer over inner gemmular membrane; foramen provided with
a short and straight porus tube,

DistrinuTion.—Apparently ranging [rom Thailand via India to
Africa,

Coror 1% LiFE—Recorded as green to gray.

Discussion.—The spicular components of 8. indice are sufficiently
different from those of S. sumafrana, as here restored, to enable an
easy separation of these two species. The megascleres of this complex
are always distinet amphistrongyla, and the gemmules are as & rule
fixed in groups at the base of the sponge, although free gemmules are
occasionally also produced. The reasons for placing some of the
“varieties,” previously considered races of S. sumatrana, into 8. indica
have been given in the discussion of the foregoing species.

Stratospongille gravelyi (Annandale, 1912)
Prare 3, FlauRes 15-18

Spongilla (Strafespongilla) grovelyi Annandale, 1912d, p. 384.
Spongilla sumalrana var. gravelyi Annandale, 1918a, p. 312; 1919, p. 161.—
Stephens, 1919, p. 99.—Gee, 1931, p. 39; 1932¢, p. 42.—Penney, 1960, p. 30.

MateriaL.—Slides of syntype (N. Gist Gee).

DEscrIPTION.—Sponge, according to Annandale (1912), forming
small and shallow cushions on solid supports; external surface smooth,
oscula minute, surrounded by shallow radiating channels beneath the
dermal membrane. Skeleton consisting of a regular network of single
spicules and slender, ill-defined spicule fibers, the vertical ones more
distinet than the transverse. Consistency of live sponge very hard but
easily broken.

Megascleres almost straight, fusiform, and sharply pointed amphi-
oxeqa; their surface neither smooth, nor spiny, bubt covered with
minute irregular blunt projections; sometimes a ring of terminal short
spicules present around the tips of the scleres; length range 230-310 g,
width range 11-17 .

Microseleres not abundant, and chiefly restricted to dermal mem-
brane and vicinity of gemmules; they are sharply pointed and almost
straight amphioxea, covered with relatively long and very irregular
spines, inserted at right angles to the axis of the sclere; length range
42-56 u, width range 34 u.
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Gemmoscleres strongly curved amphistrongyla, often forming o
wide are, and usually with inflated tips, entirely covered with minute
blunt spines or granules; length range 35-63 g, width range 7-8 p.

Gemmules ranging in diameter 440-550 g, spherical, and situated in
small loculi near the base of the sponge, apparently not adherent to the
support; poneumatic coat feebly developed, without discernible air
spaces, not forming a basal membrane as in the majority of other
species of this genus; gemmoscleres forming a dense, tangentially
arranged mosaic layer over inner gemmular membrane: foramen
provided with a short and straight porus tube.

Distrisurion.—Found only in type locality in India.

Covor 1x L1vE.—Recorded as bright green.

Discusstox.—The reasons for the restoration of S. gravelyi as a
separate species were given in the discussion of S. sumatrana. Strato-
spongilla gravelyi displays a characteristic mode of gemmular attach-
ment, and its free microscleres are distinetly different from those of
other species, so that it cannot possibly be retained as a mere “variety”
of the S. sumatrana complex. Annandale (1912d, p. 386) made the
most interesting observation that, in regard to megascleres and general
structure, S. gravelyi resembles most closely the “mountain form” of
Spongilla einerea Carter, although the structure of the skeleton and
that of the gemmules were different in these two sponges. In the few
slides of 8. cinerea available for study, this resemblance was again
discovered, and some of the gemmules of material labeled S.
cinerea clearly possess a very few stratospongillid amphistrongylous
gemmoscleres in addition to the rather radially arvanged typical
amphioxea. Since S. einerea is a poorly represented and ill-known
species, the true generic relationship of which remains somewhat
vague, ils paucity in material collected could well be explained by
its representing a mere growth form of a Stratospongilla sp. Even
though this view is still little more than speculation, the similarity
of the gemmoscleres of 5. cinerea to the free microseleres of S. gravelyi
is indeed striking, and the stratospongillid mieroscleres, restricted to
the vicinity of gemmules in this genus, could possibly be gemimoscleres
of a different growth form. Should this assumption be documented by
further detailed studies, S. cinerea, which still defies a generie defini-
tion, could finally be put into its proper taxonomic place.

Stratospengilln ronsseletii (Kirkpatrick, 1906)

Spongilla rowsseletii Kirkpatrick, 1906, p. 223 —Weltner, 1913, p. 476.—Annan-
dale, 1914, p. 245—Stephens, 1019, p. 99.—Gee, 1931e, p. 48; 1032¢, p. 41.—
Arndt, 1933e, p. 309; 1936, p. 15—Penney, 1960, p. 27,

MaTeriaL,—Slides of type (BM and N. Gist Gee).
Descriprion.—Sponge, according to Kirkpatrick (1906), forming
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shallow encrustations of considerable dimensions; surface smooth,
oscula inconspicuous. Skeleton rather loosely defined, consisting of
slender spicule fibers, about six scleres thick, with little amounts of
spongin. Consistency of live sponge apparently not yet recorded.

Megaseleres usually slightly curved and entirely smooth amphioxea,
often with subtornote tips; length range 210-260 g, width range
12-19 p.

Microscleres such as known in other congeners apparently absent.

Gemmoscleres variable in size and shape; as a rule stout and slightly
curved amphistrongyla, covered with short and blunt spines that are
more numerous at the extremities of the scleres than in their center;
length range 63-71 p, width range 12-16 u.

Gemmules spherical, ranging 380-420 u in diameter; pneumatic coat
ely thick but irregular and apparently without air spaces;
embedded in this coat tangentially in one or more
layers; when only one layer is produced, the mosaic-like arrangement
of the gemmoscleres can be readily observed; foramen or foramina
provided with a porus tube of varying shape and thickness, rising up
to 18 u above the outer gemmular membrane.

DistrisuTioN.—Apparently restricted to tropical Africa.

Coror 1v LiFE.—Recorded as dirty white.

Discussiox.—This species differs clearly from all other congeners
mentioned earlier by its rather stout and entirely smooth amphioxous
megascleres, and by the absence of free microscleres in the symplasm.
Tts specific separation from other members of the genus is therefore
justified. The material studied by the present authors did not reveal
any additional criteria for discussion.

comparativ
semmoscleres

Stratospongille schubotzi Wellner, 1913
Spongilla (Stratespongilln) eehubotzi Weltner, 1913, p. 481.—Annandale, 1014,
p. 245 —>Stephens, 1919, p. 05.—Gee, 1031e, p. 48; 1932¢c, p. 41, —Arndt,
1038, p. 15.—Penney, 1960, p. 28.

AMaterian.—Slides of type obtained from ZMB by N. Gist Gee.

DescripTioN.—Sponge, according to Weltner (1913), forming
shallow encrustations on shells of Aetheria elliptica; additional data on
lacking. Skeleton apparently well defined and mod-
erately firm, consisting of slender spicule fibers, 1-6 scleres thick, with
little amounts of spongin. Consistency of live sponge recorded as hard.

Megascleres extremely variable in shape and length; the majority
are stout and cylindrical amphioxea with more or less abruptly pointed
tips, occasionally with a few true amphistrongyla intermixed ; however,
all possible types of scleres are present, ranging from oxea over styles
or tornotes to strongyla; the surface of all these skeletal components
is entirely smooth; length range of typical amphioxea 120-170 p,

external featores
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their width 11-14 g; the few amphistrongyla measure 110-120  in
length and 12-13 g in widih,

Microscleres have not yet been recorded.

Gemmoscleres of similar variability as found in megascleres; the
majority are short and stout, abruptly pointed and eylindrical amphi-
oxea, often assuming an amphistrongylous character, entirely smooth;
a large number of deformed scleres, ranging from spheres to irregularly
shaped bodies, also present; length range of larger amphioxea 63-88 g,
width range 10-12 u; strongyla and styles of the gemmule srmature
attain a length of G4 g and a width of 10 p.

Gemmules apparently not yet observed in natural condition; those
treated with boiling hydrochlorie acid (fide Weltner, 1913) are almost
spherical, range 500-800 x in diameter, and appear to lack a micropyle;
they are surrounded by tangentially arranged layers of gemmoscleres.

Distrisution.—Found only in the type locality, the Aruwimi R.,
near Banalia in Ceniral Alrica.

Covror 1% vire.—Recorded as white.

Discussion.—Stratospongilla schubotzi obviously is most closely
related to S. rousseletii, the only usable separating criterion being
the absoclutely smooth surface of the gemmoscleres in the former.
However, additional collections may yet substantiate the assumption
of the present authors that Weliner's species merely represents a
malformed specimen of 8. rousseletii, and that eventually it will have
to become a synonym of that species. The great irvegularity of spicular
components in S. schubofzi appears to be a reliable indication of an
adverse environment and the lack of granules or spinules on its rem-
moscleres could well be an ecomorphic phenomenon. In spite of the
almost complete agreement of other criteria in both S. rousseletii and
8. schubotzi, it is thought advisable to retain their separate specific
status until additional evidence becomes available.

Stratospongilln gilsoni (Topsent, 1912)

Spongilla (Stratospongilla) gilsoni Topsent, 1912, p. 187.—8tephens, 1019, p. 99—
Gee, 1931e, p. 39; 1032¢, p. 35,

Spongilla gilsoni Penney, 1960, p. 19,

MaTerian.—Slides of syntype (N. Gisl Gee).

Descriprion.—Sponge, according to Topsent (1912), forming flat
cushions on rocks of voleanic origin, present in the vicinity of rapids;
surface slightly lobose and irregular, oscula inconspicuous but numer-
ous. Skeleton apparently of somewhat loose construction. Consistency
comparatively soft.

Megascleres feebly curved rather eylindrical amphioxea with
abruptly pointed tips, covered with short siraight spines except at the
extremities; length range 135-230 g, width range 11-15 p.
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Microseleres apparently absent,

Gemmoseleres short and wide amphistrongyla, ranging in appear-
ance from subspherical or ovoid bodies to almost straight rods,
coverad with fine spines or granuvles; lengih range 8-21 p, width
range 8—11 u.

Gemmules abundant in the lower part of the sponge, subspherieal
to ovoid, ranging in diameter 110-180 g; pneumatic layer ill-developed,
and without discernible air spaces; gemmoscleres embedded in this
layer tangentially, or slightly irregularly, usually present in two
tiers; foramen not distinetly tubular, but elevated in the form of a
broad cone.

Distrisurron.—Found only in the type locality, the Waidina R.
on Vit Levu, Fiji Tslands,

Coror 18 LirE—Recorded as dark green.

Discussion.—The reexamination of type material of this species
has not revealed any additional eriteria for discussion. However,
&. gilsoni differs from most of its congeners by ils rather fragile and
comparatively soft consistency, its abundant and nonadherent gem-
mules, and its gemmular micropyles that are not produced into a
typical tubule but merely represent a conical elevation. In most other
features, S. gilsoni seems most closely related to the African congeners
&, rousseleiti and S. sehubotzt from which, however, it is readily sep-
arable. The retention of the separate specific status of S. gilsoni is
therefore fully justified.

A future study of additional material of all Stratospongilla spp. may
vet demonstrate the possibility, or necessity, of a generic or sub-
generie separation of the group of species possessing free microscleres
from those apparently lacking these spicular components. At the
present sueh a separation appears ill-documented and therefore
unwarranted, and additional data are highly desirable.

Stratospongille clementis (Annandale, 1909)

Prare 3, riaunes 19, 20

Spongilla clementis Annandale, 1909h, p. G31; 1911e, p. 53; 1018a, p. 201.—Ste-
phens, 1919, p. 049, —Gee, 1926c, p. 110; 1927b, p. 58; 1027a, p. 1; 1918, p.
235: 1930e, p. 27; 1931¢, p. 69; 1931e, p. 36; 19320, p. 507; 1932¢, p. 37.—
Arndt, 1036, p. 14.—Penney, 1960, p. 15.

Spongille yunnanensis Annandale, 19104, p. 197; 1911¢, p, 53.—Gee, 1931e, p. 52,

Mareriar.—Piece of syntype of S. clementis, donated by Annandule
to the AusM, Reg. no. Z 860; also slide of type (USNM).

Descriprion.—Sponge, according to Annandale (1909), forming
smull cushions on solid supports; external surface usually smooth,
oscula large, numerous, and elevated. Skeleton consisting of a rather
regular network of spicule fibers of moderate thickness. Consistency
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of live sponge ranging from sofl to very hawd, dried skeleton usunlly
rigid.

Megascleres as a rule smooth, stout, and very abruptly pointed
amphioxea, ranging to amphistrongyla, sometimes bearing irregular
and small spines in their central portion; length range 230-275 », width
range 19-21 p.

Microscleres have not yet been recorded.

Gemmoscleres very slender, eylindrical, and nearly straight am-
phistrongyla, their extremities often armed with a terminal spine,
finely covered with very small spinules which seem to increase slightly
in size towards the tips of the scleres; average length 52-56 u, width
o

Gemmules apparently very rare in mature sponge, occurring singly
in the basal membrane of the sponge and firmly adhering to the sub-
stratum; they are spherical, about 350 p in diameter, with a feebly
developed granular pneumatic coat apparently without air spaces, but
with a strong outer sheath of spongin in continuity with the basal
membrane of the sponge; gemmoscleres embedded in the pneumatic
coat more or less strietly tangentially, not forming a mosaic layer but
crossing each other at all angles; foramen produced into a straight
porus tube.

DisrrieuTion.—Ranging from the Philippines, the type loeality, to
China, Japan, and the tropical west coast of Afriea, the latter record
most probably based on an erroneous identification.

Covor 1~ LiFE.—Recorded as gray to green.

Discussion.—Annandale (1909h), in the original description of this
species, expressed some doubt as to its generic position, a view that
was perpetuated by Stephens (1919) and all subsequent writers, In-
deed, Stratospongilla clementis displays a number of fentures quite
atypical for the genus into which it has been provisionally placed: its
megascleres are very like those of the genus Funapius; its gemmo-
scleres display close affinities to those of the E. nitens group of species,
and their arrangement on the gemmules is vastly different from that
usually found in the genus Siratespongilla; free microscleres, as found
in the majority of members of this latter genus, are absent. On the
other hand, however, the gemmules lack the large polygonal air spaces
of all Eunapius sp. and certainly possess eriterin typical for the genus
Stratospengilla.

Annandale and Kawamura (1916), after studying a considerable
number of specimens from Japan, found that S, elementis seems to
form three different types of growth, each vastly different from the
other. The first phase are flat crusts of lichencid outline; the second
more massive than the first, often bright green, sometimes producing
branches, and with large and conspicuous oscula; and the third
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represented by compact, ovoid, or pedunculate masses of a grayish
or whitish color, either fixed to solid supports, or lying free on the
bottom. According to these authors, phase two corresponds with the
specimens on which the deseription of 8. elementis was based, while
phase three is very similar to the sponge originally described as 5.
yunnanensis. From these most interesting observations it is obvious
that the present generic position of 8. elementis is far more obscure
and uncertain than originally anticipated by Annandale. This proh-
lem is unlikely to be solved by the mere revision of those clear-cul
genera dealt with in this study, but will have to be approached
through a detailed study of all genera, such as Nudospongilla, Corti-
spongilla, Potamolepis, and Pachydictyum, the gemmules of which are
not yet known or perhaps not produced at all. Until such compre-
lensive comparative studies ean be carried out, it is best to leave
S. elementis within the genus originally assigned by Annandale.

The present authors were unable to confirm or contradict the rec-
ord of this species for Africa by Arndt (1936), since material from
these localities was unavailable for this study. However, since the
African specimens could possibly belong to the E. mifens group of
species, the Cameroons record of S. elementis needs yet to be confirmed.

Genus Corvespongilln Annandale, 1911
Corvospongilla Annandale, 1911e, p. 122; 1912d, p. 387; 1913a, p. 78; 1915a,
p. 213.—CGee, 1931e, p. 36; 1932¢, p. 27—De Laubenfels, 1036, p. 36—
Jewell, 1952, p. 445.—Penncy, 1960, p. 35.

TypE sPECIES.—Spongilla loricata Weltner, 1895.

Derinition.—Megascleres usually robust amphistrongyles, often
inflated at their extremities, smooth to granulated, only slightly
curved, oceasionally amphioxea, exceptionally present in two distinet
series.

Microscleres representing almost straight to slightly curved miero-
birotulates with smooth or spined shafts, and a small number of ter-
minal recurved spines of varying length; only exceptionally also
spined amphioxea, which could well be adventitions.

Gemmoseleres invariably spined and distinetly curved amphi-
strongyla of rather unequal size.

Gemmules moderately to very large, spherical, with flattened base,
or oval in outline; usually found in groups at the base of the sponge
and fastened to the support by an outer casing of megascleres or
without such a cage; pneumatic coat ill-defined or absent; gem-
moscleres embedded in inner gemmular membrane, lying close
together as to form a mosaic cover; foramen as a rule tubular and often
lateral: oceasionally free gemmules also present, usually different in
form and structure of pneumatic coat.
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Sponges encrusting, flat; coloration black to dark gray. Consist-
ency extremely hard and firm, ranging to delicato in some species,

Apparenily restricted to tropieal regions of Alrica and Asia,

Discussion.—The zenus Corvospongille was one of the first taxo-
nomic subdivisions introduced in the formerly recognized subfamily
Spongillinae, in which the conglomerate genus Spongilla seemed to
have survived to present days apparently without much challenge.
The presence of typieal bivotulates as free microscleres in the sym-
plasm of sponges, the gemmoscleres of which are amphioxea or
amphistrongyla, certainly fully justified the introduction of the new
zenus Corpospongille by Annandale (1911¢). However, that author's
choiee of S. loricate Weltner as its {ype species must be regretted,
since this African species was insufficiently deseribed and a type
specimen apparently was not preserved. Thus it happened that
Annandale himself considered a number of specimens from India and
East Asia as distinet species, a view which has not been challenged
by any of the numerous subsequent authors.

This genus comprises three quite distinct groups of speeies, differing
from each other by a number of decisive criteria. The spicular com-
ponents of €. loricala are more or less shared by €. burmaniea and €.
lapidosa, and apparently by C. zambesiana of which little information
was available for this study; the megaseleres in this group are stout
amphistrongyla, often inflated at their extremities, and usually
entirely smooth. The second group is represented by €. bohmii, C.
micramphidiscoides, and C. scabrispiculis, in which the megascleres
are slightly smaller and entirely covered with rounded tubercles or
blunt spines. The third group is somewhat aberrant and can easily
be distinguished by the possession of amphioxea as megascleres; it
is represented by C. ultima and C. eaunteri.

In the C. loricata group the intrageneric relationship of all species
recorded is difficult to review, and Muture additional collections
together with detailed morphometric and ecological comparisons are
highly desirable. All show strikingly similar skeletal and other spicular
components, and the justification for their specific separation ean
already be doubted.

In the €. bahmii group only the nominal species can be readily
distinguished from the remaining twe by its characteristic miern-
birotulates, whereas C. micramphidiscoides and €\ seabrispiculis display
close affinities to each other, though their separation is still possible,

The group represented by €. ultima and . eaunteri is most charac-
teristic not only by their amphioxons mezaseleres and more or less
delicate skeletal structure, but also by the frequent presence of free
gemmules, which in C. caunferi possess a pneumatic coat displaying
minute but clearly defined air spaces.
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L. zanidesiane (Kivkpatrick) and €. pictorize Aunandale are poorly
represented in the material for this study, the latter to such an extent
that comparative work was impossible. 1t is hoped that future studies
will be able to assess and demonstrate the relationship of these two
species to others of the genus discussed.

Sponges of this genus are most closely related to all Stralospongilla
spp., as elevated in this paper to specific status, the main distinguishing
eriterion being the presence or absence of [ree microbirotulates in the
symplasm. It is thercfore possible that future discoveries of such
typical microscleres in species hitherto included in Stratospongilla
may result in the transfer of such species to Corvospongilla.

Corvespongille loricata (Weltner, 1895)

Spongilla loricela Weltner, 1895, p. 135,

Corvaspongilla lorieata Weltner, 1913, p. 476.—Anpandale, 1913b, p. 237; 1914,
p. 245 —Stephens, 1919, p. 94h—Cee, 1931e, p. 42; 1932c, p. 27.—Arndt,
1936, p. 16.—Jewell, 1952, p. 453.—Penney, 1960, p. 37.

Materian.—One defective slide of type, obtained from ZMB by
N. Gist Gee,

Descriprion.—Sponge apparently not yet reliably known, rele-
vant data absent from liferature available.

Megascleres of two distinet series: (1) large, feebly eurved, and
entirely smooth amphistrongyla, ranging 220-226 g in length and
about 20 g in width; and (2) somewhat more slender amphistrongyla
with distinetly inflated extremities, usually finely granulated, rarely
entirely smooth, ranging 125-130 g in length, and about 7 g in width.

Microscleres represented by microbirotulates wilth a smooth shaft
and terminally with a smaller number of recurved hooks of medium
size; average length 2040 g, diameter of the rotules 4-12 .

Gemmoscleres slightly eurved stout amphistrongyla, sparsely
covered with stout spines, and of greatly varying dimensions; length
range 34-75 p, width range 8-14 ..

Gemmules spherical and large, ranging 500-950 u in diameter;
pneumatic coat practically absent, without discernible air spaces;
cemmoseleres forming a tangentinl mosaic layer on gemmular mem-
brane; foramen produced into a short porus tube.

Disrrisurion.—Hitherto known only from one locality in Africa
(no particular type locality given), growing on shells of Aetheria sp.

Coror 1§y LIFE—Not yet observed,

Discussion.—It 1s to be regretted that this rather ill-known
species has been chosen as type species of the genus, for its relation-
ship to its many congeners has yet to be demonstrated. Until addi-
tional data become awvailable, . lorieafz must remain a doubt-
ful species and the assessment of probable synonymy cannot be
contemplated.
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Corvospongille. burmoenica (Kickpateick, 1908)

Spongilla loricata var, burmanica Kirkpatrick, 1908, p. 97,

Corrospongilla bermaniea Annandale, 1911e, p. 123 1918a, p- 213 —Stephons,
1019, p. 98.—Gee, 19310, p. 34; 19320, p. 27.—Penney, 1960, p. 30,

Corvospongilla burmanica var. bombayensis Annandale, 1911b, p. 225; 1912d, .
354; 1018, p. 213.—Gee, 1931e, p. 34; 19320, p. 27 —Penney, 1960, p. 36.

Marerian.—Slide of type of var. bombayensis (IM).

DEescrirrion.—Sponge, according to original deseriptions, forming
flat crusts of often considerable dimensious on solid supports; surface
coarsely hispid due to projection of skeletal fibers; oscula usually
elevated on twrret-like eminences, or similar projections of irregular
shape. Skeleton consisting of well-defined spicule fibers, reticulate,
but with only little spongin. Consistency of live sponge hard but
brittle.

Megascleres large, feebly cwrved, and entirely smooth amphi-
strongyla, often inflated at their extremities; length range 220-235 u,
width almost constantly 20 u.

Microscleres represented by microbirotulates with only slightly
curved smooth shafts, and terminally with a smaller number of
recurved hooks of medium size; average length 30 u, diameter of
rotule 6-12 p.

Gemmoscleres slightly to strongly curved amphistrongyla, rela-
tively short and stout, covered with minute spinules or tubercles,
and of greatly varying dimensions; length range 38-56 g, width range
T8 p.

Gemmules not very abundant, rather large (800 ) and subspherical ;
as a rule singly adhering to support, but sometimes also free in inner
symplasm; pneumatic layer in adhering gemmules feebly developed,
the gemmules surrounded by loculi of megascleres; in free gemmules
a well-developed pneumatic coat; gemmoseleres forming a concentric
layer or layers on inner gemmular membrane; foramen produced into
a short eylindrical porus tube.

Distrirurion.—Ranging from Burma (type locality) to India.

Covor 1% LiFe.—Not yet reliably recorded ; dry sponge pale brown.

Discussion.—Since Wirkpatrick (1908) considered this form of
sponge a mere variety of €. loricaln, its elevation o separate specific
status by Annandale (1911¢) and all subsequent authors seems diffi-
cult to understand. Although € loricete must still be considered an
ill-known species, most of the charaeteristies of €. burmanica appear
very similar to, if not identical with, those of the genotype. However,
a direct comparison of C. burmanica with C. loricata during the present
study was impossible since the former is represented in our material
only by the varietal form €. burmanica bombayensis, and the latter
by a few spicules. Even though future research will likely demon-
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strate that these two species are identical, such views must remain
highly speculative and €. burmanica is therefore provisionally retained
as a separale species.

The retention of the vavietal form €. b. bombayensis, merely based
on the absence of turret-like oscular elevations, does not, however,
appear to be of any taxonomic significance.

Corvospengilla lapidosa (Annandale, 1901)
PraTe 4, Frounes 1-3

Spongilla lapidosa Annandale, 1008a, p. 26.
Corvospongilla lapidosa Annandale, 1911e, p. 124; 1912d, p. 354, —Stephous,
1019, p. 98— Gee, 1931e, p. 41; 1932¢, p. 27.—Penney, 1960, p. 36.

MaTeRIAL—Slides of type (IM).

DEescripTion.—Sponge, according to Annandale (1908), forming
flat erusts on solid supports, external surface without spicular pro-
jections, smooth. Skeleton consisting of well-defined spicule fibers
joined together by a considerable amount of spongin. Consistency of
live sponge almost stony hard.

Megascleres stout and slightly curved amphistrongyla, ranging
from microspined to entirely smooth; length range 190-230 p, width
range 17-19 p.

Microscleres represented by microbirotulates with a smooth shaft
and terminally with a smaller number of recurved hooks of medium
size; average length 22-35 g, diameter of rotules 5-11 p.

Gemmoscleres slightly curved stout amphistrongyla, covered with
blunt spines or tubereles except at their extremities, of grently varying
dimensions; length range 33-68 g, width range 8-14 p.

Gemmules firmly adhering to substratum, always subspherical to
considerably flattened, ranging 600-700 u in diameter; pneumatic
coat feebly developed, without discernible air spaces; cemmoscleres
present in one or two layers, arranged in a mosaic-like covering of
inner gemmular membrane; foramen produced into small and straight
tubule, usually situated laterally.

DistrisuTion.—India.

Coror 1§ LiFE—Recorded as black to gray.

Discussion.— Corvospongilla lapidosa is another species of the
C. loricata group that seems separated from its closest congeners on
somewhat flimsy evidence, based mainly on its stony consistency.
Until additional colleetions and data become available it is thought
advisable to retain its separate specific status in order not to obscure
possible taxonomic evidence. The slides of the type available for this
study are most certainly insufficient to contemplate a worthwhile
revision, and future collections of this and related species are highly

desirable.
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Corvospongille bihmii (Wilgendorl, 1853)
Prate 4, viGUunes 4-0

Spongilla bahmii Hilgendorf, 1883, p. 87.—Potts, 1887, p. 205.—Wellner, 1805,
p. 114; 18080, p. 119,

Corvospongilla bihmii Weltner, 1913, p. 475 —Annandale, 1914, p. 245.—Cunning-
ton, 1920, p. 587.—Gee, 1931c, p. 34; 1052¢, p. 27.—Arndt, 1936, p. 16.—
Penney, 1960, p. 35.

Corvospongilla bikmii var. elegans Topsent, 1932a, p. 580.—Arndt, 1936, p. 16.—
Penney, 1960, p. 36.

Matenrian—Slides of type material from ZMB in N. Gist Gee's
collection.

DescriprioN.—Sponge, according to Hilgendorf (1883), forming
thin ecrusts overgrowing FEunapius nifens; according to Weltner
(1898h) forming encrustations on Aetheria species; little information
available as to outer morphology. Skeleton apparently loosely defined.
Clonsistency recorded as fragile.

Megascleres rather short, and not very thick, slightly curved or
almost straight amphistrongyla, often with inflated extremities,
and covered with a dense coat of tubercles or blunt spines arising from
a broad base; length range 120-150 g, width range 11-14 x; oceasion-
ally a number of amphioxea also present, covered with very minute
spines and ranging 80-100 g in length, 3.5-5 u in width.

Microscleres relatively abundant in outer symplasm of the sponge,
represented by mierobirotulates with a smooth to sparsely spiny
shalt which is slightly curved, and terminally with 4 to rarely 5
strongly recurved hooks of somewhat greater length than in other
species of this genus; length of shaft varying from 24-39 p, diameter
of rotules 10-12 p.

Gemmoscleres not present in material for this revision; recorded
as bluntly pointed amphioxea ranging to amphistrongyla, more or
less distinetly curved, and covered with short acute spines; length
range 40-55 p, width range 14-15 u.

Gemmules not studied by the present authors; recorded as sub-
spherical, of medium diameter, and adhering to the substratum.

DistrievTion.—Found only in three localities of equatorial Afriea.

Coror 1§ LIFE—Apparently not yet observed.

Discussion.—Even though this species remains insufficiently
known, it can ba distinguished at a glance from all congeners by the
longer and more deeply cleft prongs of the microscleres. The infra-
specific separation of C. b. elegans by Topsent (1932a) from C. bikmii
of Hilgendorf (1883) and Weltner (1898b) appears unwarranted, and
the smaller and somewhat more slender spicular components of the
“yariety” can be explained by its limited growth area on shells of
Actheria sp. Topsent (1932a) furthermore considered C. scabri-
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spiculis Annandale (1913b) as fully comparable with the typieal form
of €. bolumii, an opinion which cannot be shared by the present
authors. Although the shape and average measurements of the
megascleres seem similar in the two species just mentioned and also
in O, micramphidiscoides, the microscleres of €. béhmii eannot be
confused with those of any other species of the genus. Until additional
collections and data become available it is better to consider these
three sponges closely related but separate species.

Corvospongills micramphidiscoides Weltner, 1913
Corvospongille micramphidiscoides Weltner, 1913, p. 477.—Annandale, 1014,
p. 246.—8tephens, 1919, p. 95.—GCee, 1931e, p. 43; 1032¢, p. 27 —Arndt,
1936, p. 16.—Penney, 1960, p. 37.

Mareriar.—Slides of type material (N. Gist Gee no. 54994),

Descriprion.—Sponge, according to original deseription, forming
shallow encrustations on shells of Aetheria elliptica; surface of live
sponge not yet recorded. Skeleton consisting of slender, spicule fibers,
formed by 2-4 scleres, somewhat loosely defined and irregularly
reticulate. Consisteney of live sponge not recorded.

Megascleres slightly curved and cylindrical amphistrongyla,
sparsely covered with minute spines, and of greatly varying dimen-
sions; length range 115-150 g, width range 18-20 u; occasionally
slightly spiny amphioxea of somewhat smaller dimensions also
present.

Microsecleres of two distinet series: (1) slightly curved to almost
straight, sharply pointed amphioxea, covered with long perpendicular
spines that are longest in tho center of the scleres; length range
52-70 g, width range 7-8 p; and (2) microbirotulates with a slightly
curved, smooth shaft and terminally with a smaller number of strongly
recurved hooks; average length 19-21 u, diamoter of rotule 10-12 g

Gemmoscleres rarely straight, usually strongly curved and stout
amphistrongyla, finely granulated, and of greatly varying dimen-
sions; length range 32-55 u, width range 8-12 .

Gemmules separate, not forming ageregations, chiefly fastened to
the support but occasionally also free in inner symplasm of sponge;
they are spherical to subspherieal, runging 250-450 p in diameter,
apparently lack a pnenmatic coat as well as a mieropyle (fide Weltner,
1913) ; gemmoscleres arranged in 2-5 concentric layers, the lowest one
in contact with the inner gemmular membrane.

DisrrisuTion.—Known only from the Congo R. system, Africa.

Coror 18 LiFE.—Not recorded; dry sponge gray.

Discusston.—The affinities of this species to other closely allied
forms have already been commented on in the discussions of .
bokmii and C. scabrispiculis, respectively. Annandale (1913h), after
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comparing the latter species with Weltner's (1913) species hero dis-
cussed, found the distinguishing eriterin important enough to retain
his €. scabrispiculis as a distinet species. T'he present authors, there-
fore, follow Annandale’s views, at least until additional eollections
become available and comparative studies can be made. Should future
research establish the identity of . micramphidiscoides with
scabrispiculis, the latter will have to be relegated to a synonym since
Weltner's paper, although published in the same year as Annandale’s,
has priority of several woeks.

Corvospongille seabrispienlis Annandale, 1913
PraTg 4, Figures 14-18
Corvespongilla seabrispienliz Avmandale, 1913h, p. 235; 1914, p. 245.—Stephens,
1918, p. 95—Gee, 1931e, p. 48; 1932¢, p. 27.—Arndt, 1936, p. 16.—Penney,
1960, p. 37.

Marertan.—Slide of type specimen (IM no. ZEV 5504/7).

Descriprion.—External form of sponge unknown, apparently
hard but brittle; a stout basal membrane present; found growing on
shells of Aetheria sp. Skeleton of the basis of sponge a stout net-
work, formed of spicules enclosed in a membrane of spongin con-
tinuous with the basal membrane, which also contains spicules in
considerable numbers. Consistency of live sponge unknown.

Megascleres small and moderately slender, feebly curved to straight
amphistrongyla, often with inflated extremities, covered with minute
tubercles throughout their length; length range 120-150 g, width
almost constantly 16-17 p.

Microscleres represented by microbirotulates with only slightly
curved smooth shalts, and terminally with o smaller number of hooks,
which are less recurved than in most other congeners; averaze length
25 p, dinmeter of rofule 8-11 u.

Gemmoscleres in shape and armature similar to megascleres, but
smaller and relatively stouter, greatly variable in length and form;
length range 58-85 p, width range 10-13 u.

Gemmules numerous, enclosed in spicular cages formed by mega-
seleres, restricled to base of sponge, and arranged in o distinet pave-
ment layer; pneumatic coat apparently absent; gemmoscleres forming
a somewhat sparse cover on inner gemmular membrane; loculi of
semmules consisting of a roof of megascleres and a floor represented
by the stout basal membrane; gemmules proper are spherical, aver-
aging 270 g in diameter; foramen produced into cylindrical porus
tube of moderate dimensions.

DistriBurion.— Tropical Africa, probably the Nile Basin.

Coror ¥ LiFE.—Not yet reliably observed; dry sponge recorded
a3 ”dﬂ-rk-”

Discussion.—Corvospongilla  scabrispiculis is certainly closely
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related to C. bahmii and C. micramphidiscoides, which togother form
a rather defined group of this genus, so far as the skeletal components
are concerned. However, €. bikmii differs from the species discussed
in possessing characteristic microscleres, and C. micramphidiscoides
is recorded as possessing two distinet series of microscleres, one of
them sharply pointed amphioxea. Tiven though it is possible that
future research may demonstrate that such acerate microscleres are
adventitious and belong to the spicular components of another
genus, it is best to retain the separate specific status of €. scabrispiculis
until additional data become awvailable. A [uture revision cannot
rest with the study of this apparently well-defined group alone,
but will have to deal with the entire genus, all species of which ara
in urgent need of a comprehensive review.

Corvospongille ultima {(Annandale, 1910)
Plate 4, vicures 12, 13

Spongilla ullima Annandale, 1910¢, p. 31; 1911, p. 104; 1912b, p. 99,

Corvospengilla ullima Annandale, 1012d, p. 334; 1918a, p. 213.—Gee, 1931e,
p. 51; 1932¢, p. 27.—Penney, 1960, p. 38.

Corvospongilla ullima var. spincss Annandale, 19124, p. 390.—Ges, 1931e, p. 49;
1932¢, p. 27.—Penney, 1260, p. 38.

MaTeErtaL.—Syntype of 5. ultima (AusM, Reg. no. Z 851), slides
of type of C. ultima var. spinosa (IM and N. Gist Gee no. 54606).

Drscrierion.—Sponge forming thin crusts on solid supports;
surface slightly rough to distinetly spiny, oscula small but conspicuous.
Skeleton forming a compact but somewhat irregular reticulation,
amount of joining spongin considerable. Consistency of live sponge
hard.

Megascleres almost straight to feebly curved stout amphioxea,
entirely smooth; length range 200-255 y, width range 16-20 u.

Microscleres apparently rarve in symplasm; represented by micro-
birotulates with a smooth, only feebly curved shalt, terminal spines
relatively short but distinetly incurved; length range 24-40 g, diameter
of rotules 4-9 p.

Gemmoseleres usually slightly to moderately curved and stout
amphistrongyla, irregularly spiny, and of greatly varying lengths;
length range 33-70 p, width range 8-15 p.

Gemmules usually adbering to substratum, but often a number of
free gemmules also present in inner symplasm; they are spherical,
large, ranging from 400 p (free) to almost 900 p (adhering) in diameter;
pneumatic coat feebly developed and without discernible air spaces;
gemmaoscleres present in two distinet layers, not separated {rom each
other by an empty space; inner layer resting on inner gemmular
membrane, outer enclosed in the strong basal membrane of the sponge;

270-430—66—3
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gemmular aperture always tubular, tube short and eylindrical, in free
gemmules usually 2 micropyles present.

Distrisution.—Apparently restricted to India, ranging from Bom-
bay to the southernmost tip of the subcontinent.

Covor ¥ LIFE—Not yet reliably recorded; dried sponge pale
greer.

Discussion.—Corvospongilla ultima is a slightly aberrant member
of the genus, closely related only to C. caunteri with which it forms a
distinet group. Its megaseleres are invariably smooth amphioxen,
and gemmules are found adhering to the substratum, as well as free
in the inner symplasm. The extreme paucity of free microseleres in all
specimens recorded caused initial difficulties in the assessment of its
generic position.

Annandale (1912d) erected an additional “variety” of this species,
. u. gpinosa, chiefly on the differing surface of the two forms of
sponges. After comparing the type slides of both, their spicular com-
ponents are considered by the present authors fully identical and
their separation, even on an infraspecific level, as unwarranted.

Canwpnngl'ﬂu caunteri Annandale, 1911
Prate 4, Floures 7-10

Corvozpongilla caunteri Annandale, 1011e, p. 243; 19124, p. 384; 1918a, p. 213.—
Gee, 1931e, p. 35; 1932¢, p. 27.—Penney, 1960, p. 36,

Mureriar.—Slides of syntype (N. Gist Gee).

DescrirTioN.—Sponge, according to Annandale (1911¢), forming
thin erusts of considerable dimensions; surface smooth. Skeleton
rather loosely defined, reticulate, but almost devoid of spongin;
basal membrane well developed and stout. Coensistency of live sponge
moderately hard but brittle.

Megascleres variable in size and shape, as a rule almost straight,
bluntly or abruptly pointed amphioxea, entirely smooth; oecasionally
granulated or spiny at their extremities, often sharply pointed;
length range 190-220 u, width range 15-20 p.

Microscleres represented by microbirotulates with a smooth shaft,
which is never strongly curved, terminal spines relatively short, not
strongly incurved; length range 22-38 u, diameter of rotules 4-9 .

Gemmoscleres usually slightly curved amphistrongyla, rarely
blunt amphioxea, irregularly spiny, and of greatly varying lengths;
length range 30-68 g, width range 7-14 u.

Gemmules not adhering to substratum but free in lower parts of
inner symplasm, spherical to somewhat depressed, variable in size;
average diameter 600 u; pneumatic coat rather thick, apparently
consisting of very minute air spaces; below this layer gemmoseleres ar-
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ranged in a tangentisl mosaic-like manner on inner cemmular
membrane; foramen recorded as depressed (Annandale).

Disrrisurion.—India.

Coror v nire.—Recorded as bright green,

Discussion.—Corvospongilla caunteri displays close affinities to
C. wltima, and the spieular components are very similar in both
these species. However, C. caunteri appears to lack fixed gemmules
altogether, and the pneumatic coat of these bodies consists of hardly
discernible but nevertheless present minute air spaces. Further collec-
tions may yet demonstrate that this species, when fully mature and
large, also produces adhering zemmules. Until such additionsal evidence
becomes awvailable, it is advisable to consider . esunteri a distinet
species, since at least at present it ean be easily differentinted from
its closest relative, C. ultima, by several criteria.

Corvospongilla zambesiana (Kickpatriclk, 1906)

Spongillal zambesiana Kirkpatrick, 1906, p. 225,

Corvospongilla? zambesiana Weltner, 1913, p. 475.

Corvospongilla zambesiena Annandale, 1914, p. 245.—Gee, 1931e, p. 52; 1932¢,
p- 27.—Arndt, 1933¢, p. 300; 1936, p. 16.—Penney, 1980, p. 38.

Matertan.—Slide of type specimen (BM),

Descriprion.—Sponge, according to Kirkpatrick (1906), forming
a thick erust; surface irregular. Skeleton a dense network of very
thick spicule fibers. Consistency recorded as hard.

Megascleres apparently of two different series: (1) stout and slightly
curved amphistrongyla, inflated at their extremities and entirely
smooth, forming the mass of the skeleton, and (2) a few slender,
curved and smooth amphioxea; length range of (1) 170-200 g, of
(2) 156-175 p; width range of (1) 20-24 g, of (2) 7-9 p.

Microscleres represented by microbirotulates with feebly curved
and smooth shafts, and terminally with a smaller number of sharply
recurved hooks: average length 35 g, diameter of rotule 6-11 p.

Gemmoscleres and gemmules not observed by the authors.

Distripurion.—Zambesi River system, Africa.

Coror 1~ LIFE.—Not yet observed.

Discussion.—Corvospongilla zambesiana is insufficiently represented
in the material available for this study, and its revision and compari-
son with its econgeners therefore is impossible. At present, its separa-
tion from the (. loricata group of species appears highly difficult.

Radiospongilla, new genus
Spongilla Bowerbank, 1863, p. 465 (part).—Gray, 1807, p. 553 (part).—Carter,

1881a, p. 88— Haswell, 1852, p. 209.—Potts, 1887, p. 104 (part).—Lenden-
feld, 1887, p. 89 (part),— Whitelegge, 1889, p. 306,—Weltner, 1805, p.
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114 (part); 1910, p. 137.—Traxler, 180Gb, p. 97— Kirkpatrick, 1907, p,
523 —Annandale, 1907b, p. 387; 1911, p. 76 (part); 1914, p. 245 (par):
1918a, p. 210 (part).— Rezvoj, 10264, p. 108; 1929, p. 158.—Gee, 1931c,
p. 37; 1932e, p. 41; 19334, p. 456.—Arndt, 1932e, p. 556.—Schrider, 1935,
p. B8 (part).—Sasaki, 1936, p. 4.—Penney, 1960, p. 11 (part).

Meyenia Potts, 1882a, p. 12; 1887, p. 228 (part).—Penney, 1054, p. 156; 1948,
p. 38; 1960, p. 46 (part).

Ephydotia Weltner, 1895, p. 114 (part).—Annandale, 1909d, p. 402, —Gee,
1928, p. 225; 1930¢, p. 27; 1030b, p. 170; 1930a, p. 87; 1935, p. 263.—Sasaki,
1936, p. 12.—Jewell, 1039, p. 11.—Rioja, 19404, p. 187.—Carvalho, 1942,
. 267.

P::cfa‘l.:pu:-:gr‘!h: Annandale, 1915a, p. 245 (part).—Gee, 1931e, p. 48 (part); 1932¢,
p. 35 {part).—Arndt, 1936, p. 16 (part)—DPecnney, 1960, p. 8 (part).

Tyre sPECIES.—DBy present selection Spongilla sceptroides Haswell,
1882,

Dermmion.—Megascleres moderately stout to slender amphioxea,
rarely amphistrongyla; as a rule covered with a variable numbir of
minute to conspicuous spines, only in one species entirely smooth.

True microscleres absent; in the growing phases of some species
immature gemimoscleres of only slightly aberrant shape often abun-
dantly present in dermal membrane and inner symplasm, hitherto
recorded as microscleres.

Gemmoscleres rather slender amphioxea or amphistrongyla, invar-
inbly strongly spined, ranging from moderately long to very long,
and from straight to distinetly curved; their spines often conspicuously
ageregated and larger in the vicinity of the tips of the seleres, forming
club- or scepter-like terminal structures, or pseudorotules of a varying
degree of perfection.

Gemmoules often abundant in maturing sponges, in perennial forms
usually rare or absent; they are large and spherieal, usually scattered
throughout the sponge; when occasionally grouped together at the
base they never form a distinet pavement layer; typically with a
strong and thick pneumatic layer consisting of air spaces of small
size and slightly irregular outling, and with gemmoseleres embedded
in this layer more or less radially; foramen invariably tubular, tube
delicate, straight or slightly eurved, rarely projecting beyond outer
gemmular membrane, surrounded by a conical depression created by
the displacement of gemmoseleres around the micropyle.

Sponges ranging from minute cushions to large flat erusts, with or
without oceasional delicate and eylindrical branches, rarely massive;
often an emerald green color owing to the presence of a specific
pigment, rarely associated with zoochlorellae, Consistency moderately
firm and usually elastic.

Widely distributed in tropical and subtropical regions of all
continents, rarely ranging into cold-temperate climates of both
hemispheres.
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Discussiox.—With the restoration of Gray's (1867) system, the
restriction of the genus Spongilla Lamarck, and the elevation of
Stratospongille Annandale to full generic rank, it became necessary
to define n new genus, Radiospongilla, for the inclusion of those
members of the formerly recognized subfamily Spongillinae, which
possess gemmules with a thiek pneumatic coat and a conspicuous porus
tube, more or less radially arranged gemmoscleres with a characteristic
arrangement of terminal spines, and lack true microscleres in their
dermal membrane and inner symplasm. All these species display a
number of constant intrageneric characters and form a distinet group
of intermediate position between the “Spongillinae” and “Meyeninae”
of previous authors, so that a further retention of these subfamilies
has become meaningless and futile.

Radiospongilla consists of two clearly separable groups of species.
One is represented by R. cerebellata (Bowerbank), with which S.
biseriata Weltner, S. reticulalea Annandale, S. proliferens Annandale,
S. semispongille Annandale, 8. micron Annandale, and S. seclosping
Rezvoj are synonymous, and is characterized by the possession of
cenerally smooth megascleres and a double layer of gemmoscleres.
The other consists of a large number of closely related species, dis-
playing spiny megascleres and a singular arrangement of cemmoscleres,
typically represented by R. sceptroides (Haswell) and Z. eraleriformis
(Potts). R. cantonensis (Gee), elevated to full specific rank in this
paper, represents an extreme of this Iatter group, almost linking up to
spicular conditions found in Umborotula, but is still a clearly defined
species of the present genus.

A number of species, which certainly also belong to this latter group
of Radiospongilla spp., must still be considered as insufficiently known.
Since most of them are not represented in the material available for
the present study, the assessment of their intrageneric relationships
is impossible. They are S. luzonensis Gee (1932) from the Philip-
pines, with which S. fozawai Sasaki (1936) from Japan most probably
is synonymous, and two additional Japanese species recorded by
Sasaki (1936), S. sendai and E. craferiformis, the latter appears
closely related to 2. indica (Annandale).

Four additional species recently found in Australian waters will
be described in a forthecoming paper (Racelk, MS.), one of these already
recorded under the erroneous name S. botryoides Haswell by Gee
(1931d). In spite of the extensive search for this highly dubious species
of Haswell (1882) in the Australian region, and the great number of
specimens and species collected, no spongillid has ever been found to
correspond, even vaguely, with the short description of the original
author. Since a type specimen of S. botryoides apparently has never



04 U.8. NATIONAL MUSEUM BULLETIN 272

been deposited, and certainly does not exist today, the true identity
of Haswell's species most likely will never be established.

The generic position of S. einerea Carter (1849), doubtlully referred
in this paper to Hadiospongilla, has yet to be demonstrated. The
extent of the taxonomie dificulties involving this species has been
dizeussed in dealing with Stratospongilla gravelyi (p. 46).

Radiespongilla seeptroides (Haswell, 1882)
Prare §, vicures 4-0G, 11, 12
Spongilla scepiroides Tnswell, 1882, p. 200 —Lendenfeld, 1887, p. 80.—Potts,
1887, p. 197.—Whitelegge, 1889, p. 306, —Weltner, 1895, p. 114; 1910,
p. 137 —Traxler, 1590b, p. 97.—Gee, 1931e, p. 48 (part); 1931d, p. 25;
1932¢, p. 41.—Penney, 1960, p. 25. (Not Annandale 1900k, p. 627.)
28pongilla philippinensiz Annandale; 1900h, p. G27; 1911e, p. 53; 19184, p. 211.—
Gee, 1931e, p. 46; 1931¢, p. 62; 1932e, p. 526; 1932{, p. 507.—Tenney, 1960,
. 28.
SpunI;:'Ha multispinifera Gee, 1933d, p. 456.—Tenney, 1960, p. 25.
Epongille rotoitiensiz Schrider, 1935, p. 98.—Penney, 1960, p. 27.
Ephydatia crateriformiz Gee, 1935, p. 263.

MatertAL—Numerous specimens of Il. scepiroides [rom eastern
Australia (collection AAR and AusM); fragments and slides of type
of 8. multispinifera (N. Gist Gee); slide material of S. scepfroides
Annandale, 1900k (USNM); slide material of S. rofoitiensis (N. Gist
Gee).

Descrierion.—Sponge forming flat encrustations on submerged
timber or aquatic plants, mature specimens often of considerable
spread; surface ranging from smooth to distinetly papillose, sometimes
producing long and thin finger-like projections; oscula numerous, in
specimens {rom lotic habitats often surrounded by a system of ra-
diating furrows; dermal membrane well developed. Skeleton consisting
of a rather regular arrangement of slender horizontal, and irregular
transverse fibers, both joined together by a comparatively small
amount of spongin. Consisteney of live sponge rather firm and elastic.

Megascleres slender and fusiform, slightly curved amphioxea with
sharply pointed tips, covered with minute and inconspicuous spines
except in the vicinity of their extremities; in acid environment these
spines often more numerous and readily visible, their {ips oceasionally
subdivided or otherwise malformed; length range 240-310 g, width
ranze 8-11 p.

Microscleres absent, though immature gemmoscleres occasionally
present in inner symplasm.

Gemmoscleres moderately long and slender amphistrongyla, armed
with numerous acute spines that form distinct aggregations in the
vicinity of the extremities of the scleres, which represent scepter-like
distal arrangements of recurved teeth; in acid environment gem-
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moscleres often shorter and more robust, their spines often mallormed
or subdivided; length range of typical gemmoseleres 72-105 u, width
range 3.5-5 p.

Gemmules abundant in mature sponge, more or less restricted
to basal parts of the skeletal meshes without forming a pavement
layer; in perennial specimens often extremely rare or altogether
absent; they are spherical, ranging in diameter 420-500 p, and possess
a well developed and thick pneumatic coat consisting of minute
irregular air spaces; gemmoscleres embedded in this coat more or less
radially, frequently slightly crossing each other, arranged in a single
layer, their tips slightly penetrating outer gemmular membrane that
thus attains a hispid appearance; foramen distinetly tubular, porus
tube invariably short and relatively wide, in length not reaching to
level of outer gemmular membrane; surrounded by a conical de-
pression caused by slanting gemmoscleres in its vicinity.

Distrisurion.—Widely distributed in eastern Australia, ranging
from Victoria to central Queensland; also recorded from New Zealand,
and most probably also present in New Guinea and New Caledonia
{Racek, MS.).

Covor 15 LiFE.—Emerald green, regardless of position to light.

Discussion.—DBecause of the insufficient original description by
Haswell (1882) and the regrettable fact that its type apparently has
never been deposited, I. sceptroides remained a most dubious species
for many decades. Unfortunately, the material of S. sceptroides de-
posited in the USNM and redescribed under this name by Annandale
(1909h) iz not a specimen of Haswell's species; it represents a new
species of this genus that will be described by the writer in a forth-
coming paper. Gee (1931d, p. 37) used Annandale’s descriptions and
illustrations in his revision of S. sceptroides, and he consequently noted
inexplicable differences between the material from the USNM and the
previous descriptions of Haswell’s species by Lendenfeld (1857),
Whitelegge (1839), and Traxler (1896h).

Gee (1931d) drew attention to the fact thal a jar marked “Type, 5.
sceptroides Haswell, Lillesmere Lagoon, Lower Burdekin R., Queens-
land™ in the collection of the AusM could hardly represent the true
type material. Under reexamination, this jar turned out to contain still
another spongillid without gemmules, which most probably represents
Ephydatia fluviatilis. Apart from the fact that this sponge certainly
belongs to another genus, it cannot possibly be Haswell’s type speci-
men which came from the vicinity of Brisbane, several hundred miles
to the south. Since the true type of S. sceptroides could not be located
in the two institutions, i.e., the Macleay Museum and the AusM,
where most of Haswell's type specimens are deposited, it must now be
considered as lost. The writer, therefore, has selected as the neotype of
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S. sceptroides Haswell a typical specimen in the collection of the AusM,
Reg. no. Z 2837; Merrika R., near Womboyne, N.5.W.; coll. . Hersey,
6. iii. 1958; growing on upper side of rock in about 2 feet of water,
originally forming a large cushion, 460 x 200 mm., and about 11 mm.
in thickness.

The reexamination of S. mullispinifera Gee has demonstrated
beyond doubt that the supposedly characteristic structure and arrange-
ment of spines on its megascleres and gemmoscleres represent ecomor-
phic malformations, which can often be observed within the morpho-
metric range of B. sceptroides. Gee would certainly have come to the
same conclusion had he been able to compare his “new species” with
the true S, sceptroides, then unknown {o him,

The specific identity of 8. plilippinensis still poses some problems,
since its spicular components, while readily comparable with those of
the specimen in the collection of the USNM described by Annandale
(1909h) as S. sceptroides, differ in many regards from the scleres of
Haswell's species. The megascleres of S. philippinensis are much
stouter, altogether smooth or differently spined, and the gemmoscleres
are considerably longer and produee burlike aggregations of terminal
spines, and more numercous spines along their shafts. In all these fea-
tures it closely resembles another abundant Ausiralian species of this
genus, which will be described in a forthcoming paper. It is therefore
advizable to retain §. philippinensis as a dubious synonym of R.
geeptroides, until further comparative studies are possible.

The erection of S. rotoitiensis from New Zealand by Schrider {1935)
also appears to have been aided by the previous misconeeptions of S.
seeptroides. The examination of Schrider's species proved clearly that
the sponge from New Zealand is identical with the true S. sceptroides
in all respects, and that its separate status, even on a subspecific level,
is fully unwarranted.

Radiospongilla crateriformisz (Potts, 1882)
PLATE §, FIGURES 1-3; I'LaTE O, FIGURES 1, 2

Meyenia crateriformis Potts, 18823, p. 12; 1857, p. 228 —Kellicolt, 1897, p. 50.—
Eshleman, 1950, p. 40.—Wurtz, 1950, p. 5—Moore, 1951, p. 63.—Penney,
1054, p. 156; 1056, p. 38; 1060, p. 47.

Ephydatin cralériformis Weltner, 1895, p. 114.—Girod, 1899, p. 111.—Annandale,
10094, p. 402,—Smith, 1921, p. 17.—Gee, 1928, p. 225; 19308, p. 27; 1930b,
p. 170; 1930f, p. 87; 1931e, p. 36; 19324, p. 53; 1932[, p. 507.—Arndf, 1032¢c,
p. 286; 19033a, p. 24.—0U, 1032¢, p. 230; 1932a, p. 131; 1032k, p. 470;
1936a, p. 29; 1936b, p. 11.—Sasaki, 1936, p. 12, —Jewell, 1939, p. 11.—
Itioja, 1940s, p. 187.

Spongilla craleriformiz Annandale, 1911¢, p. 85; 1912d, p. 354; 1918a, p. 211.—
Vaorstman, 1927, p. 183.—Gee, 1920, p. 297,

?Spongilla craleriformis var. insularis Annandale, 1911¢, p. 85 (footnote).

PEphydatin crateriformis var, arndli Carvalho, 1942, p. 267.
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MatTeriar.—Numerous slides of specimens from various localities
in the United States (Jewell, N. Gist Gee), India (IM) and Indonesia
{Aus:l); slide of type of 8. e. var. insularis (IM).

Deserrerion.—Sponge, according to previous descriptions, form-
ing thin and small cushions of a rather even surface; oscula numerous
but inconspicuous, dermal membrane well developed. Skeleton con-
sisting of irregular spicule fibers, joined together by a small amount
of spongin. Consistency of live sponge soft.

Megascleres slender, f{usiform and sharply pointed amphioxea,
sparsely microspined except at their tips; length range 240-300 g,
width range 9-11 p.

Microscleres absent.

Gemmoscleres typically slender amphistrongyla, their slightly
curved shafts armed with a variable number of small conical spines,
and terminally with one to several rows of radiating slightly recurved
spines, arranged in such a way that pseudorotules are produced;
length range 60-75 u, width range 3-5 p.

Gemmules moderately abundant to abundant in mature sponge,
spherical, ranging in diameter 370-450 g; pneumatic layer well de-
veloped and thick, consisting of minute irregular air spaces; gem-
moscleres embedded in this coat more or less radially, but often
crossing each other at various angles, arranged in one layer only,
their distal pseudorotules not penetrating the outer gemmular mem-
brane; foramen distinetly tubular, porus tube short and straight, in
length not reaching to level of outer gemmular membrane; gem-
moscleres in the vicinity of this tube displaced and slanting, forming
a crater-like depression around the micropyle.

DistriBuTion.—Discontinuous, recorded from various localities in
the United States, ranging to Mexico; also recorded from China,
Jupan, and parts of southeast Asia; record from Australia (Gee, 1935)
a result of wrong identification.

Covror 1x LiFe.—Ranging [rom flesh colored to light green.

Discussion.—The great variability of the gemmoscleres in this
species makes it difficult to decide how many different species of this
and other genera have been described under the name of Meyenia
crateriformis Potts. Similar difficulties were encountered by a number
of authors who were unable to interpret the greatly inconsist-
ent shape of the pseudorotules and repeatedly shifted the species
discussed from one subfamily to the other. Since pseudorotules are
often produced in a number of other Radiospongilla species, this
criterion alone cannot possibly be used for their reliable specific
separation. Gee's (1935) identification of a sponge from Australia
under the name of Ephydatia erateriformis (reexamined as a slightly
atypical specimen of R. sceptroides) and Arndt's (1930a) comparison
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of his Spongilla hemephydatia from New Guinea with R. eraferiformis
are only two examples of obvious taxonomie difficulties.

Furthermore, the discontinuous distribution of R. erateriformis is
bound to increase speciation trends in distant populations, a phe-
nomenon which has not been given full attention. Although the gen-
eral characteristics of North American specimens are in full accordance
with those from Asian localities and all these specimens display
considerable variations of their spicular components, it is possible
that future more detailed studies will be able to establish clear-cut
races of subspecific importance. Until such additional data become
available, it is advisable to consider the various ecomorphic forms of
L. erateriformis within the morphometric range of this species as
known today.

However, the former variety of Ephydatia crateriformis cantonensis
has been elevated to full specific rank, since it possesses a number of
sufficiently distinctive criteria for its clear separation from the nom-
inal species.

Radiospongilla indica (Annandale, 1907)
PLAaTE G, FIGURES 4—-10

Ephypdatia indica Annandale, 1907, p. 20; 1907, p. 272; 1909d, p. 402.—Gee,
1931e, p. 40.

Bpongilla crateriformis Annandale, 1911¢, p. 83.

Ephydatia crateriformis Gee, 1932e, p. 533.

! Ephydatia fluriatilis var. ramsayf Annandale, 1909¢, p, 421.

MaTERIAL.—Specimens on 26 slides from India (IM), Indonesia
(AmstM), and New Guinea (AAR).

Descriprion.—Sponge, according to previous descriptions, form-
ing flat cushions of moderate size; surface smooth and even, oscula
inconspicuous; dermal membrane apparently well developed. Skeleton
consisting of irregular spicule fibers, joined together by a small amount
of spongin. Consistency of live sponge soft, texture looze.

Megascleres subeylindrical and comparatively long amphistrongyla,
rarely amphioxea; usually with bulbous terminal swelling, rarely with
lanceolate tips; scleres armed with acute though scattered spines in
their central portion, and with a more dense arrangement of rather
blunt spines on the terminal expansions; length range 230-360 g,
width range in center 9-13 p.

Microscleres absent.

Gemmoscleres slender amphistrongyla with slightly curved or
almost straight shafts which bear a variable number of small conical
spines, and terminally with several rows of larger straight spines, the
distal of which form comparatively flet pseudorotules; length range
60-72 g, width of shaft 3—4 g, diameter of pseudorotule about 8 u.
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Gemmules relatively small, ranging in diameter 230-350 u, spherieal,
seattered through the skelotal meshos: pneumatic layer well developed
and thick, consisting of minute irregular air spaces; gemmoscleres
embedded in this layer radially, rarely crossing each other at various
angles, arranged in a single layer, their distal pseudorotules not
projecting beyond outer gemumular membrane; foramen distinetly
tubular, porus tube short and straight, surrounded by a conieal
depression eaused by slanting gemmoscleres in its vicinity.

Distrisurion.—Ranging from India (type locality) to Indonesia
and the Philippines, probably also present in New Guinea.

Coror v LiFE.—Recorded as “colorless” even when exposed to
lizht,

Discussion.—The possession of amphistrongylous mezascleres,
which display most typieal bulbous aggregations of terminal blunt
spines, as well as the structure of the pseudorotules on the gem-
moscleres, make this species clearly distinguishable from R. erateri-
formis. The question whether the existing spicular differences of
. indica are to be considered of specific or subspecific importance
can only be answered by future studies of a large range of additional
material of both these spongillids. For the present, it seems advisable
not to obscure perceptible taxonomic evidence by relezating the
species discussed to a synonym of R. crateriformis, therefore the
separate specific status of B. indica is herewith restored.

The megascleres of R. indica from all localities on the Indo-Pakistani
subcontinent are amphistrongyla with distinet terminal bulbous
swellings, while those from Indonesia merely bear terminal aggrega-
tions of spines or attain lanceolate spiny tips. The gemmoscleres of
both these morphometric forms, however, are fully comparable.

Radiospongilla hemephydatia (Annandale, 1909)
PraTe 5, riaures 7-10

Spongilla hemephydatia Annandale, 1909g, p. 275; 1911e, p. 52; 1918, p. 211.—

TArndt, 1930a, p. 5—Gee, 1931e, p. 30 1832¢, p. 38.—Penney, 1960, p. 19.

Marerian.—Slides of syntype (N. Gist Gee and AusM): specimen
from New South Wales, Australia.

Descrirrron.—Sponge, according to previous descriptions, forming
flat cushions of small size on aquatic plants; surface smooth and even,
oscula inconspicuous. Skeleton consisting of irregular spicule fibers,
joined together by a very small amount of spongin. Consistency of
live sponge very soft and fragile.

Megascleres slender and distinetly fusiform, sharply pointed
amphioxea, either entirely smooth or covered with a small number of
inconspicuous spinules in their central portion; length range 200--
330 g, width range 9-12 p.



70 U.5. NATIONAL MUSEUM BULLETIN 272

True microscleres absent; however, immature gemmoscleres often
abundant in dermal membrane, also present in dense isolated batehes
in inner symplasm,

Gemmoscleres almost straight, club-shaped amphistrongyla, covered
with short and straight spines throughout their length, these spines
forming distinet aggregations at the extremities of the sclere, without
increasing in length; length range 60-08 g, width of shaft 34 p.

Gemmules numerous in maburing sponge, spherical, seattered
throughout skeletal meshes, and easily dislodged; diameter ranging
310-370 u; pneumatic layer well developed and thick, consisting of
minnte irregular air spaces; gemmoscleres embedded in this coat
more or less radially, arranged in a single layer, their extremities
oeeasionally slightly protruding through outer gemmular membrane;
foramen distinetly tubular, porus tube [ask-shaped, slender, and
relatively long, surrounded by 3—4 mammiform aspiculous enlarge-
ments ol the pneumatic coat.

DistrizurioNn.—India (type locality), and possibly New Guinea
(Arndt, 1930a) ; recently also recorded from eastern Australia (Racek,
MS.).

Covor v LiFe—Ranging from dirty yellow (Annandale) to bright
green (Australian specimen).

Discussion.—This species is closely related to R. sansibarica, but
differs from the latter by its smaller and sparsely spined megascleres,
by some differences in shape and length of its gemmoscleres, and by
the presence of mammiform aspiculous elevations of the pneumatic
coat surrounding the gemmular micropyle.

Arndt’s (1930a) vecord of R. hemephydatia from New Guinea,
material of which was unavailable for the present study, needs con-
firmation. The megascleres of the New Guinea sponge are entirely
smooth and almost cylindrical and the gemmoscleres are illustrated
as resembling those of R. crateriformis or R. eantonensis. Additional
material is highly desirable in order to establish the true identity of
this particular spongillid.

Radiospongilla sansibarica (Weltner, 1895)
Prare 6, rlaures 12-14
Bpongille sansibarica Wellner, 1895, p, 140; 1808L, p. 127; 1913, p. 475.—Arndt,
19358, p. 21.
Pectispongille sansibarica Annandale, 1014, p. 245.—Gee, 1931e, p. 45; 1032¢,
p- 35.—Arndt, 1936, p. 16.—Penney, 1960, p. 9.

Marerian.—Slides of type (N. Gist Gee).

Descriprion.—Sponge, according to Weltner (1895), forming en-
crustations on aquatic plants; surface hispid due to projection of
radiating spicule fibers; dermal membrane well developed. Skeleton
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not yet deseribed in detail. Consistency of live sponge recorded as
soft but elastic.

Megascleres slightly curved and distinetly fusiform amphioxea,
armed with rather conspicuous spines except at their tips; spines
short and arising from a broad base; length range 250-350 g, width
range §-13 u.

Mieroscleres absent.

Gemmoscleres slightly eurved or almost straight amphistrongyla,
their central portion ranging from smooth to feebly spined, their
extremities displaying an ageregation of dense spines, so that ter-
minally the scleres attain a clublike shape; length range 65-75 g,
width of central stem 4 g, of extremities 10 u.

Gemmules abundant in mature sponge, spherical, ranging in diam-
eter 350400 p; pneumatic layer well developed and thick, consisting
of minute spherical air spaces; gemmoscleres embedded in this coat
more or less radially, often crossing each other at various angles,
and arranged in a singular layer; foramen distinetly tubular, porus
tube comparatively long, slightly exceeding level of outer gemmular
membrane, surrounded by a conical depression caused by slanting
gemmoscleres in its vicinity.

Distrisvrion.—Apparently restricted to Afriea, hitherto found
only in Sansibar, the Belgian Congo, and Northern Rhodesia.

Coror v Lire.—Has yet to be confirmed.

Discussion.—This species is most closely related to B, hemephydatia
in many features but can be distinguished from the latter by its
distinetly larger and conspicuously spined megascleres, by slight
though perceptible differences in the shape and length of its gem-
moscleres, and by the absence of mammiform aspiculous elevations
of the pneumatic coat in the vicinity of the gemmular mieropyle. Its
separate specific status, at least at the present, is therefore fully
justified.

The fact that the terminal aggregations of spines on the gemmo-
scleres of . sansibarica arve often slichily asymmetrienl has caused
Annandale (1914) to place this species tentatively in the genus
Pectispongilla, an arrangement which was followed by most subse-
quent authors. However, the reexamination of the type during the
present studies proved clearly that R. sansibarica cannot possibly
represent o Pectispongille species for o number of reasons. Its gem-
mules are moderately large to large, possess relatively long gem-
moscleres, and consequently a thick pneumatic coat; the spines on
its gemmoscleres, although occasionally irregular in length, do not
form unilateral arrangements of comb rows, but distinet club-shaped
terminal aggregations; microscleres of any kind are absent from
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dermal membrane and symplasm; and the gemmular porus tube is
of considerable length.

Radiospongilla cantonensis (Gee, 1929)
PraTe §, mounes 19-22
Ephydatia craleriformis var, cantenensis Gee, 1920c, p. 1; 1080b, p. 170; 1930e,
p. 27; 1931e, p. 35; 1932d, p. 53; 1932¢, p. 28,

Meyenia crateriformis var. canfonensis enney, 1000, p. 48,
Materian.—Slides of type (USNM, N. Gist Geo).
Descriprion.—Sponge, according to Gee (19289¢), forming a thin

layer over the surface of small clods of elay; surface of live sponge

apparently not yet recorded. Skeleton consisting of slender vertical
spicule fibers, made up from 3-5 spicules, and of irregular transverse
bundles of scleres, joined together by a small amount of spongin.

Consistency of live sponge apparently [ragile, texture loose.
Megascleres fusiform and sharply pointed, almost straight amphi-

oxea, armed with a great number of conspicuous acute spines, except

at their very tips, length range 180-230 g, width range 8-11 p.
Microscleres absent.

Gemmoscleres invariably straight amphistrongyla, their shaft
abundantly armed with long acute spines arising from a wide base,
and terminally with a singular arrangement of a number of slightly
recurved spines, so that almost perfect rotules of umbonate shape are
produced; length range 65-72 p, width of shaflt about 5 g, diameter
of rotules 5-9 p.

Gemmules numerous in mature sponge, epherieal, scattered through-
out the skeletal meshes, and easily dislodged; diameter ranging 365-
410 u; preumatic layer well developed and thick, consisting of minute
spherical air spaces; gemmoscleres embedded in this layer strictly
radially, arranged in a single layer, not protruding through outer
gemmular membrane; foramen distinetly tubular, porus tube short
and inconspicucusly curved, surrounded by a conical depression
caused by slanting gemmoscleres in its vicinity.

DistrizuTion.—EKnown only from mainland China.

Covor 1§ LIFE—Not yet reliably recorded.

Discussion.—The gemmoscleres of this species, with their straight
shaflts and almost perfect terminal rotules of umbonate spines,
resemble in many regards birotulates of other genera, in particular
those of Umborotula. However, the rotules of R. canfonensis are
extremely small and lack a central disk and can thus be rather com-
pared with the terminal arrangement of radiating spines on the
gemmoscleres often present in a number of Radiospongilla species.
Although Gee (1929¢) considered the species discussed a mere race of
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R. crateriformis, the present studies indicate that its elevation to full
specific rank is fully justified.

Radiospongille cantonensis is perhaps the best example of the
futility for further retention of the sublamilies Spongillinae and
Meyeninae. While the closely related R, crateriformis possesses gemmo-
scleres of an intermediate form, leading towards true birotulates,
those of the species discussed have all the features of birotulates with
the exception of their feebly developed rotules,

Radiospongilla cerebellata (Bowerbank, 1563)
Prare 5, ricunes 13-18

Spongilla cercbellata Bowerbank, 1863, p. 465—Gray, 1867, p. 553.—Carter,
1851a, p. 88.—Potlts, 1887, p. 194—Weltner, 1895, p. 114 —Kirkpatrick,
1907, p. 523.—Arndt, 1936, p. 14.—Jewell, 1952, p. 445.

Spongilla einerea Weber, 1500, p. 35 (not 5. einerea of other authors).

Spongilla biseriala Weltner, 1895, p. 138; 1808b, p. 119; 1913, p. 475.—Kirk-
patrick, 1006, p. 218.—Annandale, 1014, p. 245 —Cunnington, 1920, p.
687.—Gee, 1931e, p. 34; 1932¢, p. 36.—Schréder, 1933, p. 113; 71942, p.
247, —Arndt, 1936, p. 14.—Penney, 1960, p. 13.

Spongilla retieulata Annandale, 1907h, p. 387,

Spongilla prolifersns Annandale, 1907, p. 15; 1907, p. 267; 1908b, p. 157;
19104, p. 197: 1911a, p. 63; 1911e, p. 72; 1912d, p. 384; 1918a, p. 210—
Vorstman, 1927, p. 183; 1928, p. 116.—Rezvoj, 1929, p. 158.—Ges, 19204,
p. 297; 1930a, p. 77; 19320, p. 506; 1933b, p. 73.—Arndt, 1932¢, p. 556.—
Penney, 1960, p. 27.

Ephydatia semizpongilla Annandale, 1909b, p. 107.

Spongilla semizpongilla Annandale and Kawamura, 1916, p. 5.—Annandale, 1918a,
p. 200.—Gee, 1926, p. 110; 1927n, p. 1; 1927b, p. 60; 1928b, p. 225; 1030,
p- 27; 1931e, p. 48; 1932¢, p. 41.—Sasaki, 1936, p. 4.

Spongilla alba var. cerebellate Annandale, 1911e, p. 76; 1914, p. 245.

Spongilla lacustriz var. reticulale Annandale, 1911e, p. 71; 1812¢, p. 137; 19124,
p. 354; 1918a, p. 210.—Penney, 1960, p. 23.

Spongilla lacustriz var. cerebellala Weltner, 1913, p. 475.

Spongilla micron Annandale, 1916a, p. 49.—Gee, 1926d, p. 87,

Spongilla seclosping Rezvoj, 1926a, p. 108; 1028, p. 223; 1920b, p. 158.—Penney,
1960, p. 28.

Spongilla lacusiris var. proliferens Gee, 1931e, p. 47; 1932z, p. 40.

MareriaL.—Sponge fragments and slides of syntypes of S. pro-
liferens and S. reficulata (AusM), S. semispongilla, 8. micron, and
8. sectospina (N. Gist Geo); several specimens of all morphometric
forms from India, Indonesia, China, and central Africa.

DescrirrioNn.—General shape of sponge ranging from small and
shallow cushions to bulbous masses of the size of a fist; surface rather
uneven in larger specimens, distinetly corrugated, brainlike; oscula
conspicuous, dermal membrane well developed. Skeleton irregular
in small and flat specimens, forming distinet transverse and radiating
spicule fibers of variable thickness in those of massive growth; amount
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of spongin always insignificant. Consistency of live sponge soft,
texture loose.

Mecascleres fecbly curved to almost straight fusiform amphioxea,
sharply pointed at their tips, and entirely smooth; length range 240-
330 u, width range 10-12 p.

True microscleres absent; however, immature and slender gem-
moscleres often abundant in dermal membrane, also occurring in
isolated batches in inner symplasm.

Gemmoseleres typically often distinetly curved, rarely straight,
evlindrical amphistrongyla, sometimes bearing a single terminal
spine in the prolongation of their axis, thus resembling amphioxen;
their shalt abundantly spined, spines erect and often subdivided
in the central portion of the scleres, progressively recurving towards
their extremities; length range 72-110 g, width range 2-4 u.

Gemmules numerous in mature sponge, abundantly produced
even in small specimens, spherical, ranging in diameter 420-590 p;
pneumatic coat well developed and unusually thick, consisting of
minute spherical air spaces; gemmoscleres embedded in this coat
in two distinet layers, i.e., (1) more or less radially arranged, arising
from inner gemmular membrane, often crossing each other at various
angles, and not reaching to outer gemmular membrane; and (2)
lying on top of the first, more or less tangentially arranged, embedded
with their proximal portions in the pneumatic coal, their distal ends
protruding through outer gemmular membrane; foramen distinetly
tubular, porus tube slender and straight, always al least reaching
to level of pneumatic coat.

Distrisution.—Apparently widely distributed in tropical and
subtropical regions of Afriea, the Indo-Pakistani subcontinent, and
Indonesia, ranging to the Philippines and New Guinea, as well as
through China to the U.S.5.R., and perhaps also to parts of south-
eastern Europe (Schrider, 1942).

Coron 1§ LIFE—Ranging from yellowish gray to dark green.

Discussion.—In view of the clear and sufficient deseription of
8. cerebellata by Bowerbank (1863) and a number of subsequent
guthors, it is difficult to understand why this species became relegated
to a most dubious position by the revising efforts of later workers.
Weltner (1895) recorded it from Africa under the name of S. biserials,
not realizing its identity with S. eerebellata, and Annandale (1907h,
¢, 1909b, 1916) described another four species without being aware
of the obvious affinities to each other as well as to Bowerbank's
species. However, more serious taxonomic confusions were yet to
come. The often abundant presence of immature gemmoscleres in
the dermal membrane and inner symplasm of some of these additional
“species” has led to the description of true microscleres in these
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sponges, which consequently were considered mere “varicties” of
S. lacustris or 8. alba, often by the same author. This resulted in an
ever widening separation of 8. cerebellate from the other Yspecies"
described, and their true generic and specific relationship became
thus permanently obscured. Although Sehroder (1933) correetly
relegated S. proliferens to a synonym of §. biseriafe, he too failed to
realize that Annandale’s three additional species, together with
Weltner's species, are morphometrically fully identical with S.
cerebellata Bowerbank. This latter species finally became so obscure
that it is not even mentioned in the latest and comprehensive
revision of Penney (1960).

The results of the present studies, during which numerous specimens
and slides of all recorded “‘species” of this complex were examined,
demonstrate beyond doubt that S. biseriata, S. reticulata, S. pro-
liferens, 8. semispongilla, 5. micron, and even S. secfospina are morpho-
metrically fully comparable with S. cerebellata, and that they must
be considered synonymous with Bowerbank’s species. While S.
reticulaia and S. proliferens ave {ully indistinguishable, and S. secto-
spina merely displays abnormal spines on its gemmoscleres often also
found in 8. proliferens, 8. biserigta, and 8. semispongilla merely differ
in the apparent absence of “microscleres,” as recorded in the remain-
ing species of Annandale and Rezvoj. Since these immature gemmo-
scleres are by no means a constant eriterion, and all the remaining
features, 1.e., megascleres, gemmoscleres, and characteristics of the
gemmules, are {ully identical in all the sponges of this complex, the
separate status of all these “species” even on a subspecific level
appears unjustified.

R. cerebellata differs from all other Radiospongilla spp. in possessing
smooth megascleres and in the peculiar double arrangement of
gemmoscleres on its gemmules, which thus usually attain a rather
large diameter. The oeccasionally occurting single layer of gemmo-
gcleres, such as described by Annandale (1900} in 8. semispongilla,
most certainly is the result of seasonal variations or refers to immature
gemmules of developing specimens.

PRadiospongilla cinerea (Carter, 1849)

Spongilla cinerea Carter, 1849, p. 52; 1581k, p. 263, —DBowerbank, 1863, p. 408, —
Gray, 1867, p. 553.—Potts, 1887, p. 197.—Weltner, 1895, p. 114—Annan-
dale, 1907ec, p. 26; 1911b, p. 225; 1911e, p. 79; 1912¢, p. 137; 10124, p. 384;
1918a, p.211; 19194, p. 158.—Gee, 1920d, p. 207; 1931e, p. 35; 1932¢, p. 306.—
Jowell, 1952, p. 448.—Penney, 1960, p. 15 (not Weber, 1800, p. 35).

#Spongilla (Euspongilla) perviridis Annandale, 1019, p. 159.— Gee, 1931, p. 4G;
1932¢; p. 41.

#Spongilla perviridis Penncy, 1960, p. 26.

MateEniat.—Slides of syntype (N. Gist Gee) of 5. cinerea.
279-430—65—8



76 U.8. NATIONAL MUSEUM BULLETIN 272

DEscrirTioN.—Sponge, according to provious descriptions, forming
flat crusts of small dimensions; surface and skeletal structure in-
sufficiently known. Consistency recorded as [ragile.

Megascleres distinetly fusiform, sharply pointed, and slightly
curved amphioxea, covered with minute and inconspicuous spines
except at their extroemities; length rangs 230-275 g, width range
8-10 p.

Mierozeleres absent.

Gemmoscleres slightly curved, somewhat abruptly pointed am-
phioxen, armed with rather coarse spines throughout their length,
spines in terminal region of sclere somewhat aggregated, without much
inereasing in length; length range 47-62 p, width range 3—4 p.

Gemmules spherical, ranging in diameter 310-330 p; pneumatic
layer well developed, consisting of clearly visible subspherical air
spaces, or granular without discernible air spaces; egommoscleres
embedded in this coat strictly radially, forming & single layer, their
extremities penotrating outer gemmular membrane, so that surface of
gemmules appears distinetly hispid; foramen distinetly tubular, porus
tube slender and straight, slightly surpassing in length outer gemmular
membrane, and without a surrounding conical depression.

DistrisuTion.—Known only from the vieinity of Bombay (S.
cinerea) and the Himalayas (S. perviridis). Weber's (1890) record
from Indonesia based on wrong identification.

Conor 1N LIFE.—Ash gray to bright green.

Discussiox.—The generic position of this insufficiently lnown
species must still be considered as highly dubious. As mentioned in
the discussion of Stratospongilla gravelyi, the slides of the syntype of
Spongilla cinerea contain some gemmules which, in addition to the
radially arranged gemmoscleres of this species, also possess a very few
stratospongillid tangential amphistrongyla. While in these few cases
the pneumatic coat, although of the same thickness, does not display
any discernible air spaces, those of the remaining more numerous
gemmules are small and subspherical, a typical featurein all Radio-
spongille species. In spite of the striking similarity of the acerate
radially arranged gemmoscleres in both types of gemmules, it is
possible that gemmules of two different sponr_ji].hds: are present in the
type material examined. However, it is equally possible that the sponge
known as S. cinerea represents o distinet growth form of a Strato-
spongilla species, as suggested by Annandale (1912d, p. 386). This
would also account for the most apparent paucity of material of S.
cinerea collected. Its inclusion in the genus Radiospongilla must
therefore be considered a tentative solution of this unselved taxonomic
problem, and additional studies are highly desirable.
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The equally insufficiently known 8. perviridis Annandale, unavail-
able for the present studies, has provisionally been relegated in this
paper to a doubtful synonym of S. einerea until additional data become
available, Tt spems most likely thai these two spongillids are closely
related, even though they differ from each other in some less important
criteria, such as color in life and the density of spines on their
megascleres,

Genus Pectispongilla Annandale, 1909
Pectizpongilla Annandale, 1909f, p. 103; 1911¢, p. 106; 1912d, p. 384; 1915a,
p. 171; 1018a, p. 212.—Gee, 1031e, p. 46; 1932¢, p. 35.—De Laubenfels,
1936, p. 35.—Penney, 1960, p. 8,

Tyre species.—Pectispongilla aurea Annandale, 1909,

DermNrrion.—Megascleres fusiform amphioxea, ranging from micro-
spined to entirely smooth.

Microscleres slender, microspined, fusiform, straight amphioxea;
often of two different size groups; occasionally spherasters also
present.

Gemmoscleres very minute, cylindrical, and relatively stout,
possessing a feebly curved smooth shaft, and terminally a unilateral
arrangement of spines in the shape of a hairbrush.

Gemmules minute, spherical and scattered through the skeletal
meshes; pneumatic layer distinetly granular, well developed; gemmo-
scleres embedded in this layer more or less radially, but often at a
slanting angle; foramen produced into a short porus tube.

Sponges forming small cushions on solid support, coloration bright
yellow to golden. Consistency soft and fragile.

Apparently resiricted to SE, Asia and Australia (Racek, MS.).

Discussion.—This genus comprises three species, P. aurea, P.
stellifera, and P. subspinosa, the latter of which was elevated to
specific rank by Annandale (1915a). Another species, to be deseribed
in a forthcoming paper (Racek, MS.), has since been found in Aus-
t}*uliu, Spongilla sansibarica Weltner (1895) from Africa was con-
sidered by Annandale (1914) as belonging to this genus, a view
retained in subsequent works (Gee, 1031e, 1932¢; Arndt, 1936; Penney,
1960). However, S. sansibarica does not display any affinities to
Pectispongilla species and is dealt with in the present paper under the
generic name of Radiospongilla.

Pectispongilln aurea Annandale, 1909
Prite 6, rrovres 11, 15, 17, 18

Pectispongilla aurea Annandale, 1900f, p. 103; 1911e, p. 106; 19124, p. 354; 10154,

p. g1?1; 1918a, p. 212—Gee, 1931e, p. 32; 1832¢c, p. 35.—Penney, 1060,
p- 9.
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Marenran.—Slides of syntype (N. Gist Gee no. 54316).

Descriprion.—Sponge, according to Annandale (1909(), forming
small cushions on solid support; oscula few and comparatively large,
dermal membrane closely adhering to symplasm; surlace minutely
hispid. Skeleton consisting of feebly coherent spicule fibers. Con-
sistency of live sponge soft.

Megascleres fusiform and sharply pointed amphioxea, feebly
curved or nearly straight, entirely smooth; length range 270-320 g,
width range 13-16 u.

Microscleres of two different groups: (1) small, slender, straight,
fusiform and microspined amphioxea; and (2) minute, rhomboidal,
relatively thick, and smooth amphioxea; length range of (1) 45-52 g,
of (2) 22-24 u; width range of (1) 1.5-2.5 g, of (2) 3-3.5 pu.

Gemmoseleres typical for this genus, minute, with smooth eylindri-
cal slightly curved shafts, and a bipolar but unilateral arrangement
of rows of spines which arise from a broad base and appear joined
to each other by silicious webs under high magnification; length
range 31-37 u, width range of shalt 2.5-4 p; length of comb-rows 17 p.

Gemimules very minute, ranging in diameter 190-220 g, spherieal,
scattered in the skeletal meshes; pneumaiic coat well developed and
distinetly granular; gemmoscleres embedded in this coat radially,
but erossing each other at slanting angles, with their comb-rows
pointing in all directions; foramen tubular, porus tube ratber short.

DistrisuTioN.—Hitherto known only from India.

Coron 1% LirE—Recorded as deep golden (Annandale).

Discussion.—P. auree is closely allied 10 P. stellifera and F.
subspinosa, all erecied by Annandale, and to another species recently
found in Australia (Racek, MS.). The few distinguishing eriteria
chiefly refer to the surface of the megascleres and to the slightly
varying structure of the microscleres which seem to occur in two
series in all species known. Until it will be possible to identily the
Australian species, and additional material from India will become
available, it is better to consider all species as distinet in order not
to obscure possible taxonomic evidence. The descriptions of P.
stellifera and P. subspinosa, however, will here be shortened to demon-
strate only their most characteristic differences from P. qurea.

Pectispongilla stellifera Annandale, 1915
Prate 6, Figure 20

Pectispongilla stellifera Annandale, 19154, p. 175; 1918a, p. 212.—Gee, 1931e,
p. 80; 1932¢, p. 35.—Penney, 1960, p. 0.
Materian.—Slide of type (IM no. ZEV 3790/7).
Descriprion.—Sponge, according to Annandale (1915a), similar
in shape and structure to P. aurea.
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Megascleres slender amphioxea, covered with minute rounded
spines or tubercles execept at their tips. Length and width ranges
comparable with those of P. aurea.

Microscleres of two distinet kinds: (1) slender, fusiform, spiny,
and straicht amphioxea; and (2) subspherical tuberculate spherasters;
length range of (1) 52-56 u, width range 2.5-4 p; diameter of (2)
3-13 .

Gemmoscleres resembling those of P. aurea but a litile stouter.

Gemmules indistinguishable from those of the previous species.

Distrisurion.—Hitherto known only from India.

CoLor 1¥ LIFE—Not yet observed.

Discusston.—It is possible that future research and a larger range
of specimens may demonstrate that even P. aurea possesses a certain
percentage of microspined megascleres, which at present cannot be
found in the type slide of that species. The microscleres of series
(1) in P. stellifera are slightly longer, but otherwise fully comparable
with the same series of the previous species; the spherasters, however,
have not yet been found in any other species of the genus, although
they possibly represent ecomorphie malformations.

Pectispongills subspinosa Annandale, 1911
Prave 6, Ficures 16, 19

Pectispongilla aurea var. subspinosa Annandale, 1911e, p. 107; 1912d, p. 354.
Pectispongilla subspinosa Annandale, 19154, p, 177; 1018a, p. 212.—Gee, 1931e,
p- 50; 1932e, p. 35.—Pcenney, 1960, p. 9.

Marerran.—Two slides from syntype (N. Gist Ges).

Deserierion.—Sponge, according to Annandale (1911¢, 1915a),
similar in shape and structure to P. aurea.

Megascleres similar in shape and structure to those of P. stellifera,
but their spines are somewhat more conspicuous.

Mieroscleres apparently of only one series, comparable to those of
series (1) in P. aurea in all characteristics.

Gemmoscleres and gemmules are indistinguishable from those of
P, stellifera.

Distrisution.—Hitherto known only from India.

Covror 15 LiFE—Not yet reliably recorded.

Discussion.—P. subspinosa does not display any criteria of im-
portance that can be used for its separation from P. stellifera,
apart from the absence of the spherasters found in the latter species.
The series (2) of microscleres, recorded by Annandale (1915a, p. 177)
as being truncate at their ends and bearing rudimentary rotules,
must be dismissed as belonging to the genus, since they represent
typical gemmoseleres of Radiospongilla indica present on the same
slide.
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Genus Ephydatia Lamouroux, 1816, redefined

Spongia Linnaeus, 1758, p. 1348 (part).

Ephydatia Lamouroux, 1816, p. 2 (part).—Gray, 1867, p. 550 (part). —Vejdovaky,
1883b, p. 23; in Polts, 1587, p. 177.—Wicrzejski, 1836, p. 205.—Weltner,
1895, p. 114.—THanitsch, 1805a, p. 127.—Girod, 1809, p. 110.—Roussean,
1006, p. 126.—Annandale, 1909h, p. 107; 1909, p. 567; 1911e, p. 108; 19124,
p. 384; 1918a, p. 212—Annandale and Kawamura, 1916, p. 12—Gee and
Wu, 1925z, p. 9; 1928, p. 3.—Gec, 1937¢, p. 179; 1930b, p. 170; 1931e, p. 37;
1032¢, p. 28.—Arndt, 1926, p. 342; 1928a, p. 66.—De Laubenfels, 1932,
p. 111; 1936, p. 37.—Jewell, 1952, p. 445,

Halichondria Fleming, 1325, p. 524 (part).

Spongille Lamarck, 1818, p. 95 (part)—Johnston, 1842, p. 5—Lieberkilhn,
1856, p. 510 (part).—Bowerbank, 1863, p. 445 (part),—Carter, 1568, p. 247
{part) —Vejdovsky, 1877, p. 213 (part).—Dawson, 1378, p. 1 (part).—Potts,
18804, p. 357 (part).

Trackyspongilla Dybowsky, 1878, p, 53.—De Laubenfels, 1036, p. 37.

Pleiomeyenia Mills, 1884, p. 147.

Meyenia Carter, 1381a, p. 90 (part).—Potts, 1587, p. 210 (part).—Ilaswell, 1882,
p. 210 —Lendenfeld, 1887, p. 91.—MacKay, 1889, p. 82 (part).—IKirsch,
1909, p. 37.—De¢ Laubenfels, 1036, p. 36.—Eshleman, 1950, p. 38.—Wurtz,
19052, p. 4 —Jewell, 1952, p. 445.—Penney, 19060, p. 46 (part).

TyeEe spEciEs.—By present selection Spongia fluriatilis Linnaeus,
1733.

DEerixiTion.—Megascleres slender and fusiform to rather robust
and cylindrieal amphioxea, entirely smooth or covered with a variable
number of spines, except at their tips.

Microscleres absent.

Gemmoscleres typically birotulates of one length group in all
species with smooth megascleres; in those possessing spiny mega-
scleres often of varying lengths, but not representing two distinet
length groups; rotules of identieal or only slightly differing outline,
always flat in Interal view; shafts either slender, smooth or incipiently
spined, or rather robust and covered with erect acute spines.

Gemmules moderately large to large, subspherical to spherical,
scattered throughout skeletal meshwork, usually very abundant;
pneumatic layer well developed but of irregular thickness, consisting
of minute spherical to subspherical air spaces; gemmoscleres em-
bedded in this coat strictly radially, in one or more layers, their distal
rotules often clearly visible through outer gemmular membrane;
foramen a simple elevation, without a porus tube, usually surrounded
by a narrow peripheral collar.

Sponges forming flat to massive encrustations, surface as a rule
distinetly corrugated; associations with zoochlorellae recorded for
some species. Consistency ranging from soft to moderately firm.

Distribution of one species cosmopolitan, with preference to cold-
and warm-temperate climates; several species widely scattered
throughout the Northern Hemisphere, and absent from the fropics
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and Southern Hemisphere; some others ranging from southern tem-
perate climates to and beyond the tropics.

Discussion.—The status of the generic name Ephydatia
Lamouroux, particularly since its restoration by Gray (1867), has
been an ever recurring problem to the many spongillid systematists
of the past. Carter's (1881a) fully unjustified rejection of Gray's
system, and in particular the former author's replacement of Ephydatia
by Meyenia, has had its most regrettable consequences right to the
present day. Although the great majority of subsequent authors
followed Carter's system in all other respects, the genus Ephydatia
remained in common use by all European, South American, and Asian
workers, whereas Meyenia was used by almost all systematists of
North America.

De Laubenfels (1936), in his attempt to solve this problem in a
legalistic way, pointed to the fact that the spongillid genus Tupha
Oken had priority of one year over Ephydatia Lamouroux, so that
the latter must fall into synonymy with Oken’s genus. De Laubenfels
therefore restored Carter’s genus Meyenia, with M. fluviatilis Carter
as the type species, an arrangement which was followed by Jewell
(1952). However, according to Opinion 417, the International Com-
mission on Zoological Nomenclature (1956, Opin. Deel. Int. Comm,
Zool. Nomencl., vol. 14, pp. 1-42) rejected for nomenclatorial pur-
poses Oken’s 1815-1816 Lehrbuch der Naturgeschichte, vol. 3, and
placed it on the Official Index, This opinion states that “no name
published in the foreroing volume (vol. 3) of the above work (Olken,
1815-1816) acquired the status of availability by reason of having
been so published.” Since the genus Tupha Oken ecan therefore be
conveniently ignored as being without a status in nomenclature,
Ephydatia Lamouroux must now be considered the next available
generic name, and Meyenia Carter relegated to its synonymy, an
arrangement in eommon use by the great majority of spongillid
taxonomists,

Apparently a type species of Epliydatia has never been designated,
although Annandale (1911¢) mentioned Spongilla fluviatilis Auct. as
the type of this genus. De Laubenfels (1936) and Jewell (1952), who
rightfully claim that no such species had been described in 1816 when
Lamouroux established his genus, suggest that Annandale probably
meant Spongia fluviatilis Linnaeus, which they both consider un-
recognizable. However, if their criticism were strictly applied even
Meyenia fluviatilis Carter would also have to be considered as un-
recognizable, since Carter made no distinction between the two
species K. fluviatilis Auct. and E. miilleri (Lieberkiihn) in his material.

The recognition of most species nominated by early workers cer-
tainly remains highly problematic, particularly in the case of such
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lower invertebrates as sponges. The fact that Spongia lacustris Lin-
nacus, in those days still considered n plant-like organism, appears
vaguely recognizable today is not derived from its precise description,
but from it being mentioned as producing branches. The second
Linnean species, Spongia fluviatilis, appears to have been amorphous,
and therefore no direct information on its specific identity is now
available, even though the possibility that it could be identical with
S. lacustriz can be ruled ouk,

Since most spongillid taxonomists, particularly in Europe and
Asia, have used Linnaeus’ specific name S. fluviatilis for a well-defined,
clearly recognizable, and very common species, the retention of ils
desiznation as Ephydatia fluviatilis Auct. must now be considered as
improper taxonomic procedure. Spongia fluviatilis Linnaeus, for
which a neotype is now recorded in the description of Ephydatia
Sluviatilis below, is therefore herewith selected as the type species of
Ephydatia Lamouroux.

Ephydatia fluviatilis (Linneaus, 175%)
PraTe 7, FiGUnES 4, §

Spongia fluvialilis Linnaeus, 1758, p. 1348.

Ephydatic fluviatilizs Lamouroux, 1818, p. 6.— Gray, 1867, p. 550.—Parfitt, 1568,
p. 443.—Dybowsky, 1878, p. 53.—Vejdovsky, 1883, p. 24.—Wierzejski,
1887, p. 122.—Traxler, 1839, p. 14.—Weber, 1800, p. 32—Topsent, 1393,
p- 3926; 1914, p. 538.—QGarbini, 1804, p. 1.—Weltner, 15395, p. 114; 1909,
p. 185; 1911, p. 60—Hanitsch, 1895a, p. 127.—Girod, 1899, p. 110.—
Roussean, 1906, p. 124—Lihe, 1908, p. 309.—Aunnandale, 1909, p. 567;
1911¢, p. 242; 1018a, p. 216; 1919, p. 87.—Miiller, 1011, p. 405.—Stephens,
1012, p. 8: 1920, p. 227.—Smith, 1921, p. 17—Arndt, 1023, p. 77; 1928,
p. 343; 1928h, p. 164; 1928a, p. 60; 1932¢, p. 55G; 1933a, p. 23; 1936, p. 16;
1938a, p. 14.—Poisson, 1823, p. 61.—Rezvoj, 1926a, p. 107; 1926h, p. 64—
Sehrader, 1926, p. 249; 1932b, p. 111; 1938k, p. 126.—Gee, 1926c, p. 110;
1927a, p- 1; 1928, p. 225; 1020d, p. 207; 1920b, p. 13; 1930e, p. 27; 1930b,
p- 170; 1931e, p. 38; 1931a, p. 502; 1931d, p. 42; 1032¢, p. 25; 19324, p. 54;
1933b, p. 73.—Grimailowskaja, 1928, p. 215.—Gee and Wu, 1928, p. 40—
Kozhoff, 1930, p. 165—0ld, 1932b, p. 470; 1932a, p. 131.—Sasaki, 1934,
p. 232; 1040, p. 1582 —Jewell, 1939, p. 11.—Rioja, 19400, p. 173.—Simon,
1852, p. 80; 1953, p. 207.

Spongilla fluviatilts Johnston, 1842, p. 5 —Bowerbank, 1863, p. 445 (part); 1874,
p. 151 (part).—Retzer, 15583, p. 21,

Spongilla scepirifera Bowerbank, 1874, p. 206.—Gee, 1931e, p. 48,

Spongilla stagnaliz Dawszon, 1878, p. 1.—Giee, 1931e, p. 49,

Meyenia fluviatilis Carter, 1381, p. 92 (part).—Potts, 1887, p. 219 (part).—Dy-
bowsky, 1884, p. 507.—Lendenfeld, 1887, p. 92—Kellicott, 1897, p. 50
(part) —Kirsch, 1903, p. 37.—De Laubenfels, 1938, p. 35 (part).—Wurtz,
1950, p. 5—Pennak, 1953, p. 93.—Penney, 1960, p. 485.

Meyenta fluriatilis var. gracilis Carter, 1885, p. 180.—Potts, 1887, p. 224,

Meyenia fluviaiilis var. angustibirolulala Carter, 1885, p. 454 —Potts, 1887, p. 219,

Meyenia mezicana Potts, 1885, p. 810,
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Meyenia fluvialilis var. mericana Potts, 1387, p. 2149,

Ephydatia goriaerii Swartschewsky, 1901, p. 344 —~Gee, 1031e, p. 30,

Ephpdatia fluvialilis var. capensizs Kirkpatrick, 1907, p. 524.—Weltner, 1913,
p. 475.—Annandale, 10914, p. 246.— Geo, 193 1e, p. 35.

Ephydatia flurialilis var. syriaca Topsent, 1910, p. 47.—Annandale, 1913a, p. 59;
1915e, p. 473; 1918a, p. 212,

Ephydatia fuviatilis var. himalayensis Annandale, 1910d, p. 108; 1918a, p. 212.—
Gee, 1032¢, p. 30.

Ephydatie fluviatilis var, inthe Annandale, 1918k, p. 76; 19184, p. 212,

Ephydatia fluvialilis var. chus Gee, 1920c, p. 110; 1926a, p. 184; 1927a, p. 7;
1927b, p. 63; 1928, p. 225; 1930d, p. 369; 1930b, p. 170; 1031e, p. 35; 1032¢,
p. 30 —NRezvoj, 1930, p. 175.

Ephydatia fluviatilis var. leberdana Rezvoj, 1928, p. 228,

Ephydatia fuvriatilis var, hastifera Rezvoj, 1930, p. 185,

Ephydatia fuviatiliz var. mericana Gee, 1931, p. 43; 1932¢, p. 30.— Rioja, 1940a,
p. 178.—Martinez, 1940, p. 191,

Marerian—Extremely numerous specimens and slide material;
EUROPE: Sweden, Finland, Netherlands, Belgium, France, Switzer-
land, Germany, Austria, Hungary, Czechoslovakia, Poland, Yugo-
slavia, Italy, USS.R.; NORTH AMERICA: US.A., Mexico;
ASIA: USSR, China, India, Japan; AUSTRALIA: New South
Wales, Queensland; AFRICA: slides of syntype of E. f. capensis.

Deszcrirrion.—Mature sponge often forming bulbous and eorru-
gated growths on timber and aquatic plants, rarely flat erusts; surface
typically uneven and lobose, oscula numerous and relatively large,
dermal membrane well developed. Skeleton consisting of polyspicular
longitudinal fibers, coated together in well defined sheaths of spongin;
and of a variable number of secondary transverse fibers. Consistency
of live sponge firm but nevertheless fragile, skelelon of dry sponge
extremely brittle.

Megascleres slightly curved, rarely straight amphioxea, ranging
from fusiform to almost eylindrical, {ypically entirely smooth; length
range 210400 g, width range 6-19 u,.

Microscleres absent.

Geminoscleres typically birotulates of one class, with a slender
and smooth shaft, and terminally with rotules of equal diameter and
distinetly flat shape, irregularly and not too deeply incised; malforma-
tions frequent in adverse environments, resulting in the projection of
the axis throueh the rotules, or o number of irregular spines on the
shalts; length of shaft typically 26-30 u, diameter of rotules ranging
18-21 p; marginal teeth on rotules usually not less than 20.

Gemmules rather abundant, scattered throughout skeletal mesh-
work, spherical, ranging in diameter 350-450 u; pneumatic layer
well developed but comparatively shallow, consisting of minute
spherical air spaces; gemmoscleres embedded in this coat in one
layer and strictly radially, resting with one rotule on inner gemmular
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membrane, with the other just reaching to outer membrane; foramen
only very slightly elevated, surrounded by a minute collar, never
tubular.

Distrisvrion.—Apparenily cosmopolitan, widely dispersed in
both hemispheres, with preference to cold- to warm-temperate regions,
occasionally also oceurring in subtropical elimates.

Covor 1§ niFE.— Usually drab yellow to brown, occasionally green
due to presence of zoochlorellae.

Discusston.—As evident in all species with a truly cosmopolitan
distribution, . fluviatilis displays great variability in skeletal and
spicular structure and is subject to numerous ecomorphic malforma-
tions in adverse habitats. Our reexamination revealed that most of
the former “varieties’ of this species certainly are nothing more
than malformed specimens of the nominal species, However, there
are some others, like E. f. syricca and E. f. himalayensiz, of which the
spicules seem to be transitory in shape and structure to those of the
E. ramsayi group of species, that are here temporarily listed as syn-
onymy of E. fluriatilis until a future study of this complex will be
possible.

This species has been adequately described in previous literature
and the present studies have not revealed any additional criteria
of importance, Since a type specimen apparently has never been
designated, and most certainly does not exist today, a neotype of
Spongia fluviatilis Linnaeus therefore had to be selected. This is a
specimen in the collection of the Rijksmuseum van Natuurlijke
Historte, Leiden, reg. no. 1166, coll. A. W. Lacourt, 12. ix. 1942,
Angstel R., Abecoude, Holland. The mode of growth and spicular
components of this neotype correspond in all details with the majority
of descriptions of Ephydatic fluviatilis Auct. available in previous
literature.

Ephydatia meyeni (Carter, 1849)3
Prate 7, viauns 20

Spongilla meyeni Carter, 1849, p. 84; 1881a, p. 93.—Bowerbank, 1863, p. 448,

Ephydatia meyeni Gray, 1867, p. 5560.—Annandale, 1907a, p. 272; 1911c, p. 108;
1912d, p. 3584; 1018a, p. 204.—Gee, 1926¢, p. 110; 1927a, p. 7; 1028, p. 225;
19294, p. 297; 1930b, p. 170.

Meyenia fluviatilis var. meyeni Potts, 1387, p. 221.—Penney, 1960, p. 50.

Ephydaiic malleri Weltner, 1895, p. 125 (part).

Ephydatic milleri var. meyend Annandale, 1908¢, p. 306,

Ephydatia fluviatilis var. meyeni Gee, 1932e, p. 30; 1932e, p. 535; 1932, p. 507.

MateriaL.—Slides of type (IM) and syntype (N. Gist Gee).

DEescrrerioy.—Mature sponge forming massive growths of irregular
outline; surface uneven and distinetly corrugated; oscula rather
inconspicuous, dermal membrane well developed. Skeleton consisting
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of polyspicular radiating fibers, coated together in well defined
sheaths of spongin; and of a variable number of secondary transverse
fibers. Consistency of live sponge firm and moderately hard, skeleton
of dry sponge very brittle. Bubble cells abundant in inner symplasm.

Mezascleres very slightly curved, almost cylindrical amphioxea,
entirely smooth; length range 275-310 u, width range 11-15 p.

Microscleres absent.

Gemmoscleres birotulates of one elass, with moderately stout
shafts, occasionally armed with 1-3 sharp spines, usually entirely
smooth; and terminally with rotules of equal diameter and more or
less flat shape, irregularly and deeply incised; malformations frequent
in adverse environments; length of shalt 28-33 u, diameter of rotules
ranging 25-29 px; marginal teeth on rotules 19-22.

Gemmules abundant in mature sponge, scattered throughout
skeletal meshwork, spherical, ranging in diameter 480-610 u; pneu-
matic layer well developed but irregular, consisting of minute spherical
air spaces; gemmoscleres embedded in this coat in one or two layers,
the inner always strictly radially arranged, the outer layer often
irregularly inserted; while the inner layer is always fully contained
within the pneumatic coat, the distal rotules of the outer invariably
penetrate the outer gemmular membrane; [oramen distinetly elevated
but simple, never attaining the shape of a tube.

Distrieution.—Known only from a few localities in India and
China.

Covror 1% Lire.—Light to dark brown.

Discussion.—Ephydatia meyeni, although very closely related to
E. flupiatilis, displays a number of constant eriteria that certainly
are not obvious within the normal morphometric range of the latter.
Unless a thorough study of the entire K. fluviatilis complex finally
can be contemplated that would result in a better understanding of
the various ecomorphic fluctuations in shape and measurements of
the spicular components, it seems advisable to retain the separate
specific status of the species discussed. Only the results of such
detailed future studies will be able to demonstrate whether E. meyeni
differs from FE. fluviatilis by ecriterin of specific or subspecific
importance.

Ephydatia miilleri ( Licherkiilin, 1855)

PraTe 7, riounes 6, 7

Spongilla pilleri Licberkithn, 1856, p. 510—Vejdoveky, 1877, p. 213
Spongille flurdatilis var. parfilti Carter, 1868, p, 247; 1881, p. 03.
Spongilla parfitti Bowerbank, 1874, p. 205,
Spongilla asperrima Dawson, 1878, p. 1,—Mills, 1882, p. 57.—Potts, 1887, p. 219
Trachyspongilla milleri Dybowsky, 1878, p. 53.—Vejdovsky, 1883, p. 26,
Spongilla astrosperma Potts, 1880L, p. 357,
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Spongilla pelymorpha Potts, 1880b, p, 357,

Meyenia fluvialilis Carter, 1881n, p. 92 (part)—Potis, 1880, p. 225 (part);
1587, p. 218 (part).—AlacKay, 1885, p. 233; 1889, p. 02.

Megenia acuminala Potts, 1882, p. 70,

Ephydalia amphizona Vejdovsky, 1883a, p. 331,

Ephydatia mialleri Vejdovsky, 1883b, p. 26.—Petr, 1886, p. 107.—Traxler, 1880,
p. 14.—Hanitseh, 1895a, p. 126.—Weltner, 1895, p. 114; 1909, p. 186.—
Levander, 1801, p. S56.—Rousseau, 19006, p. 124, —Lithe, 1908, p. 311.—
Stophens, 1912, p. 8; 1920, p. 235 —Topsent, 1914, p. 538 —8mith, 1921,
p. 17; 1030, p. 18L—Arndt, 1923, p. 76; 1026, p. 342; 1928a, p. 08; 1931,
p. 27; 1932h, p. 304; 1033a, p. 10; 1938b, p. 76 —Toisson, 1023, p. 62; 1925,
p. 94— Rezvaj, 1920h, p. 64; 1928a, p. 231; 1930, p. 153.—Gee, 1920h, p. 13;
1930d, p. 369; 1930b, p. 170; 1030e, p. 27; 10314, p. 44; 1931b, p. 260; 1931a,
p. 602; 1932¢, p. 30; 1932d, p. 54; 1937, p. 2585.—Shrider, 1933a, p. 205.—
Jewell, 1035, p. 461; 1939, p. 16.—Karaman, 1935, p. 46.—01d, 1936hb,
p. 11, —Zimmer, 1936, p. 126.—Sasaki, 1940, p. 183.—8imon, 1952, p, 80;
1053, p. 207.

Spongilla mirabiliz Retzer, 1883, p. 25 (part).—Schrider, 1926, p. 249,

Ephydatia millerd var. astrodizeus Vejdovsky, 1883b, p. 20.—Arndt, 1920, p. 343.

Pleiomeyenia calumelicus Millz, 1854, p. 147.—8mith, 1921, p. 12.—Gee, 1931e,
p. 35,

Pleiomeyenia walkert Mills, 1884, p. 147,

Plefomegenia spinifera Mills, 1884, p. 140,

Meyenin astrosperma Potts, 1857, p. 219,

Meyenia polymorpha Potls, 1887, p. 219,

Meyenia flurialilis var. acuminala Polis, 1857, p. 219,

Ephydatia elchonensis Swartschewsky, 1901, p. 9. —Annandale, 1918a, p. 213.—
Geo, 1931e, p. 45.

Ephydatia malleri var. behningi Kirkpatrick, 1015, p. 104.—Arndt, 1926, p. 343.—
Gee, 1931¢, p. 33.

Ephydatia obiusesclera Kozhoff, 1925, p. 35.—Goe, 1931e, p. 45,

Ephydatic sibirica Xozholf, 1925, p. 29.—Gee, 1931e, p. 49,

Ephydalia solide Kozhoff, 1925, p. 36.—Gee, 1031e, p. 49,

Ephydatia milleri var. acuminale Arndil, 1920, p. 343.—Rezvoj, 1928a, p. 231;
1029, p. 201, —Smith, 1930, p. 184

Ephydatia milleri var. obtusoselera Kozholl, 1930, p. 164,

Ephydatia malleri var, sibiriea Kozhofl, 1930, p. 162,

Ephydatio malleri var. solida Gee, 1932¢, p. 30.

Meyenia mulleri Old, 1932a, p. 132.—Wurtz, 1950, p. 4.—Pennak, 1953, p. 93.—
Penney, 1960, p. 51 (part).

MareriaL.—Extremely numerous specimens and slide material;
EUROPE: Sweden, Finland, Netherlands, Belgium, Switzerland,
Germany, Austria, Hungary, Czechoslovakia, Poland, U.S.5.R.;
NORTH AMERICA: USA., Canada; ASIA: USSR, China,
Japan.

Descrierion.—Mature sponge variable in shape, ranging from
very thin films to moderately thick crusts; surface even in flat speci-
mens, forming rounded elevations in more massive growths, always
slightly hispid; oscula inconspicuous, dermal membrane well de-
veloped. Skeleton forming an irregular network of distinet vertieal
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and rather ill-defined horizontal spicule fibers, joined together by a
considerable amount of spongin. Consistency of live sponge firm and
moderately hard, skeleton of dry sponge compact. Bubble cells
abundant in inner symplasm.

Megascleres straight to slightly curved and stout amphioxea,
distinetly fusiform, typically armed with small but acute spines except
at their tips, very rarely incipiently spined or altogether smooth;
length range 200-350 g, width range 9-20 .

Miecroscleres absent.

Gemmoseleres birotulates of one class, with a moderately thick and
short shaflt, as a rule smooth, and terminally with rotules of equal
diameter and distinetly fat shape, irrezularly and deeply incised into
a smaller number of long rays, usually not more than 12; malforma-
tions frequent in adverse habitats; length of shaflt typically 12-20 g,
diameter of rotules ranging 20-25 g, width of shalt 4-6 u,

Gemmules moderately abundant in mature sponge, either scattered
in the skeletal meshwork, or aggregated in the basal region without
forming & pavement layer; they are spherical to subspherical in
shape, ranging in diameter 350-450 u; pneumatic layer well developed
but shallow, eonsisting of minute subspherical air spaces; gemmoscleres
embedded in this coat typically in one layer, cccasionally forming an
additional distal layer on top of the first; outer gemmular membrane
usually feebly developed or altogether lacking, distal rotules of
cemmoscleres clearly perceptible; foramen only very slightly elevated,
never tubular.

Disrrisurion.—Apparently restricted to the Northern Hemisphere,
with preference to cold- to warm-temperate regions, widely distributed.

Conor 15 LiFe.—Usually drab yellow to brown, occasionally green
due to presence of zoochlorellae.

Discusston.—This species has been adequately described in
previous literature and the present studies have not revealed any
additional eriteria for discussion. As can be expected in sponges with a
widely scattered distribution, E. miilleri displays some slight variations
in distant populations which, however, are not significant enough to
permit a clear discrimination of races. The multiple arrangement of
gemmoscleres, as sometimes present, as well as the occasional mal-
formation of megaseleres certainly cannot be used for such a purpose.
However, the condition displayed by E. japonica, in spite of the various
arguments involved in this problem, is here considered to represent at
least a racial variant of importance. In order not to obscure perceptible
taxonomic evidence, F. japonica in this paper is dealt with as a sepa-
rate species until evidence to the contrary can be obtained by future
detailed studies.
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Eplydatia joponica (Hilgendorl, 1882)
Spongilla fluviatilis var, japonica Hilgendorf, 1882, p. 26,
Ephydatia fluvialilis var. japonica Weltner, 1895, p. 123,
Ephygfa,t:'ujﬂpnm'ﬂt Annandale, 1900b, p. 112; 1910, p. G409, —Smith, 1921, p. 17,
Ephydatia milleri var. japonica Anpandale and Kawamura, 1916, p. {3—Annan-
dale, 1918a, p. 200.—Gee, 1928, p. 222.—Sasaki, 1034, p. 238,
Ephydatia millerd Gee, 1930b, p. 175 (part); 19310, p. 260 (part).
Meyenia milleri Penney, 1960, p. 51 (part).

AMarenrian—Slides of syntype (N. Gist Gee) and of a specimen from
Japan.

Descriprion.—Mature sponge forming flat cushions on aquatic
plants, occasionally more massive erowths; surface often uneven and
rough; oscula relatively large and deep in massive [orms, incon-
spicuous in flat crusts; dermal membrane well developed. Skeleton
consisting of an irregular network of multispicular vertical and slender
horizontal fibers, joined together by a small amount of spongin.
Consistency of live sponge rather soft and fragile.

Megascleres distinetly fusiform and slender amphioxea, straight to
feebly curved, as a rule entirely smooth; length range 220-360 u,
width range 12-16 p.

Microscleres absent.

Gemmoscleres birotulates of one class, with a moderately stoul
and short shaft, as a rule smooth, and terminally with rotules of
equal diameter and distinctly flat shape, irregularly and deeply
incised into a small number of long rays, usually less than 12; length of
shaft 12-15 g, diameter of rotules 16-22 g, width of shaft 4-6 u.

Gemmules abundant in mature sponge, particularly in basal
regions, spherical, ranging in diameter 350-520 g; pneumatic coat
well developed but shallow, consisting of minute spherical air spaces;
gemmoscleres embedded in this coat in one, only rarely in two layers;
outer gemmular membrane feebly developed, distal rotules of gem-
moscleres often slightly protruding; foramen slightly elevated, sur-
rounded by a narrow collar, never tubular.

Distrisution.—Hitherto considered discontinuous; recorded from
the United States, Manchuria, and Japan.

Covror 1§ LIFE—Ranging from light yellow to gray, occasionally
green.

Discussion.—This species was originally described by Hilgendorf
(1882) as a “variety” of E. fluviatilis an error resulting from the failure
of Carter (1881a) and a number of subsequent authors to distinguish
E. fluviatilis and E. milleri specifically. Annandale (1909b) at first
raised it to full specific rank, but later (1916, 1918a) relegated it to a
varietal form of E. milleri, thus aiding its inclusion within the morpho-
metric range of this latter species by Gee (1930b, 1931b) and Penney

(1960).
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The reexamination of the syntype nvailable for the present study
revealed clearly that a number of criteria displayed by E. japonica are
at distinct variance with those of E. milleri. Uniil additional material
will be available and the true range of Hilgendorl’s sponge established,
it therefore seems advisable to restore its separate specific status in
order not to obscure possible taxonomic evidence.

Ephydatia ramsayi (Haswell, 1882)
PraTe 7, F1oUREs 13-15, 21

Meyenia ramsayi Haswell, 1882, p. 210.—Potis, 1857, p. 228 —Penney, 1960, p. 53.

Spongilla fluviatilis var. ramsayi Lendenfeld, 1887, p. 02.

IEphydatia ramsayi Annandale, 1909¢, p, 421,

Ephydatia ramsayi Weltner, 1895, p. 114; 1910, p. 137.—Annandale, 19182, p.
213.—Gee, 1031¢, p. 47; 1931d, p. 50; 1932¢, p. 32.—Schrider, 1035, p. 102,

Ephydatia fluvialilis var. ramsayi Vorstman, 1927, p. 181.—Gee, 10204, p. 207;
1931d, p, 26.

MaTeriaL—Type material and slides (AusM); several specimens
from New South Wales and Queensland.

Descriprion.—Mature sponge massive and tubercular; surface of
large specimens always distinctly corrugated and hispid, that of thinner
modes of growth ranging from smooth to irregularly lobose; oscula few
in number and conspicuous, dermal membrane well developed. Skele-
ton composed of distinct polyspicular vertical, and rather ill-defined
horizontal fibers, both joined together by a considerable amount of
spongin. Consistency of live sponge moderately hard and firm, skeleton
of dry sponge often very hard.

Megascleres slightly curved and moderately stout amphioxen, us-
ually rather eylindrical, rarely distinctly fusiform, their great majority
armed with inconspicuous spines, except at their tips, only exception-
ally entirely smooth; length range 230-350 g, width range 11-17 .

Microseleres absent.

Gemmoscleres typically birotulates of one class, with stout cylindri-
cal shafts, invariably bearing 1-10 acute and prominent spines, and
terminally with rotules of equal diameter and distinetly flat shape,
irregularly incised in a number of lobes and rays; malformations quite
frequent, resulting in freak scleres, the deposition of granules of silica
on the outer face of the rotules, and a heterogeneous growth of the biroi-
ulates which then differ from each other in length to a varying degree;
length of shaft typically 32-42 u, diameter of rotules ranging 20-23 g,
width of shaft about 6-7 u; abnormal spicules, while f ully comparable
in diameter of rotules and width of shaft, often ranging 2845 u in
length on the same gammule.

Gemmules more abundant in basal regions of the sponge than in
other parts, spherical in shape, ranging in diameter 350-460 u; pneu-
matic layer well developed and comparatively thick, consisting of
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minute spherieal air spaces; gemmoscleres embedded in this coat in a
single layer, their distal rotules never penetrating outer gemmular
membrane, which is well defined and distinetly uneven; foramen
slighily elevated, surrounded by a minute collar, never tubular.

Disrainurion.—Hitherto known only from eastern Australia and
New Zealand; record from New Guinea (Annandale, 1909) needs
confirmation.

Covon 1% LirE—Flesh eolored to light brown.

Discusston.—In view of Haswell’s (1882) briel and slightly in-
correct original description of [ ramsayi, this species remained in
obscurity till the time of Gee's (1931d) revision. After reexamining
the type in the AusM, Gee pointed out that the megascleres in this
species are not “perfectly smooth,” as stated by Haswell, but in-
variably covered with a number of inconspicuous spines except at
their tips. The reexamination of the type during the present studies
confirmed Gee's statement, and the great majority of megascleres
range from incipiently spiny to covered with small but conspicuous
spines, although there and then a smooth sclere could be found. Had
this information been available in earlier literature, a number of
closely related species, particularly E. facunda and the E. fortis com-
plex, would not likely have been given separate specific status. In
fact, [. ramsayi, in its typical mode of growth, is quite difficult to
distinguish from these congeners; all might yet be relegated to sub-
species of the nominal species from Australia, when more detailed
studies will result in the erection of a trinomial nomenclature for most
spongillids. Even though the interrelationship of all these “species”
cannot be fully demonstrated, and their merging into one species
could well obscure existing taxonomic evidence, this group of closely
related spongillids have a great number of features in common. They
usually form massive to bulbous growths of irregularly ripply surface
and are moderately to distinetly firm in skeletal construetion; mega-
scleres are incipiently to conspicuously spiny and moderately stout
to stout; gemmules possess a well-developed and thick pneumatic
layer and usually possess a well-defined outer membrane; gemmo-
scleres are robust birotulates with typically spiny eylindrical shafts
of distinetly unequal length, without forming perceptible length classes
and terminally with flat rotules, irregularly incised in lobes and teeth,
often granulated; with some minor exceptions, distribution seems to
be restricted to warmer climates; and all are subject to extreme
malformations of spicules, often resulting in the superficial resemblance
of gemmoscleres to the condition displayed in the genus Heteromeyenia.

However, the morphometric differences between all species of this
group are sufficient enough to retain their separate status. While
E. ramsayi and E. facunda, from which latter E. ramsayi talaensis
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has been found morphometrically indistinguishable, form one ex-
treme of the group; the species of the I. fortiz group, with their
pronounced tendencies to ecomorphic malformations, represent the
other. Since little is known about the North American species F.
robusta and E. subdivisa, which take up a central position on this
grade, it seems advisable not to merge all these species with E. ramsayi
until additional data will be available.

In Australia, E. ramsayi is a widely distributed species, and its
oceurrence in New Zealand has been recorded by Schrider (1935).
Annandale’s (1909¢) record from New Guinea is still dubious, since it
possibly refers to a species of Radiospongilla, perhaps K. indica or
B, erateriformis. Material of this sponge was not available for study.

Ephydatin robusta (Potts, 1887)
Prate 7, rioorEs 11, 12

Meyenia robusta Potts, 1887, p. 225.—Kirsch, 1904, p. 37.—Pennak, 1953, p. 93—
Penney, 1860, p. 53.

Ephydatia robusia Weltner, 1895, p. 114—7Garbini, 1897, p. 477.—TAnnandale,
1907e, p. 24.—Smith, 1921, p. 17.—Armdt, 1926, p. 343.—De Laubenfels,
1932, p. 111.—O0ld, 1936b, p. 11.

Meyenio subdivisa Potts, 1887, p. 226 (no name but deseription in Mills, 1884,
p- 147).—XKirach, 1909, p. 37.—Eshleman, 1950, p. 40.—Moore, 1951, p. 63.—
Pennak, 1953, p. 91.—Penney, 1960, p. 54.

Ephydatia subdivisa Weliner, 1895, p. 114.—Smith, 1921, p. 17.—Gee, 1931e,
p. 50; 1932¢, p. 32.

MareriaL.—Several slides of Pott's collection (USNM), also a
number of slides from specimens fitting both the descriptions of
M. robusta and M. subdivisa (N. Gist Gee and JTF).

DEscripTioN.—Sponge, according to previous descriptions, forming
encrustations to massive growths; additional data on surface, oscula,
and consistency not reliably recorded.

Megascleres slichtly curved and moderately stout amphioxea,
ranging from ecylindrical to subfusiform, armed with inconspicuous
spines except at their tips, exceptionally entirely smooth; length
range 230-330 g, width range 12-17 u.

Microscleres absent.

Gemmoscleres birotulates of one class, with stout cylindrical
shafts, typically with a number of acute and prominent spines,
rarely smooth: and terminally with rotules of equal diameter and
distinetly flat shape, irregularly incised in a number of lobes and
rays; malformations frequent, outer surface of rotules often granulated,
spines on shaft forked or subdivided, rotules abnormally developed;
length of shaft typically 45-50 u, diameter of rotules 20-22 p, width of

shaft 6-7 p.

2104 30—05——T
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Gemmules recorded as being scarce in mature sponge; they are
spherical, ranging in diameter 360450 y, and possess a well-developed
granular pneumatic layer, consisting of minute irregular air spaces;
gemmoscleres embedded in this coat in a single layer, their distal
rotules not penetrating the well-defined outer gemmular membrane;
foramen slightly elevated, surrounded by a minute collar, never
tubular.

Distripurion.—Hitherto reliably known only from the eastern
U.S.A., Mexieo, and from California.

CoLor 1§ LIFE.—Not yet reliably recorded.

Discussion.—In spite of being well-described species, both .
robusta and E. subdivisa must still be considered insufficiently known.
Morphometrically both these “species” are fully comparable, and
the peculiar structure of the spines on the gemmoscleres of the latter
certainly represent mere ecomorphic malformations, as displayed
in a great number of other spongillids [rom adverse habitats. Although
their specific separation is thus fully unwarranted, future research
may demonstrate speciation trends of these two “forms” from the
eastern and western U.S.A., respectively, and relegate E. subdirisa
to subspecific rank.

Ephydatia facunda Weltner, 1895
PrLate 7, Fiounes 16-19

Ephydatia facunds Weltner, 1805, p. 140.—Gee, 1930a, p. 98; 193le, p. 38;
1932¢, p. 28,

Meyenia facunda Penney, 1960, p. 48.

Ephydatic ramsayi var. falaensis Weltner, 1808a, p. 331.—Gee, 1931e, p. 50;
1932e, p. 32,

Meyenia ramsayi var. talaensis Penney, 1980, p. 53.

Materian.—Slides of syntypes of E. facunda and E. r. talgensis
(N. Gist Gee).

DEescrieTION.—Sponge, according to previous descriptions, forming
cone-shaped masses on submerged timber; additional data on surface,
oscula, and consistency not reliably recorded. Skeleton consisting
of an irregular meshwork of transverse and radiating spicule fibers,
joined together by a small amount of spongin.

Megascleres rather slender, slightly curved and fusiform amphioxea,
armed with inconspicuous spines except at their tips; length range
250-370 u, width range 89-12 p.

Microscleres absent.

Gemmoscleres typically birotulates of one class, but of greatly
varying length; their shafts are moderately stout and eylindrical,
usually armed with acute and prominent spines; their rotules are of
equal diameter and distinctly flat shape, irregularly incised in a
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number of lobes and rays, their outer surface slightly but distinetly
granulated; length of shaft 36-52 u, usually 45 g, dinmeter of rotules
23-27 u, width of shaflt 4-5 u.

Gemmules moderately abundant in mature sponge, spherieal,
ranging in diameter 410-450 p; pneumatic coat well developed and
eranular, consisting of minute subspherical air spaces; gemmoscleres
embedded in this coat in a single layer, their distal rotules not pro-
truding through the well-defined outer gemmular membrane; foramen
slightly elevated, but in height not reaching to level of outer gemmular
membrane, thus appearing slightly sunken.

Distrisurion.—Lnown only from central and southern parts of
South America.

CovLor 1N LiFg.—Apparently not recorded.

Discussion.—This is another spongillid of the FE. ramsayi group of
species which displays somewhat slender and incipiently spined
megascleres and gemmoscleres of moderately stout shafts and gr eatly
different lengths. While the erection of K. fac‘ama’a was undoubtedly
aided by the incorrect description of E. ramsayi by Haswell (1882),
the description of yet another sponge from South America by Weltner
(1898a) as a ‘“‘variety” of E. ramsayi demonstrates the taxonomiec
difficulties experienced by the describing author. The morphometric
reexamination of both E. facunda and E. ramsayi {alaensis has shown
that these two sponges are identical in all major criteria, while the
affinities of the latter to E. ramsayi from Australia are remote. Pending
a further revision of this group, and particularly the collection of
additional material from South America, the specific status of E.
facunda is here retained, and at the same time E. ramsayi talaensis
relegated to its synonymy.

Ephydatia fortis Weltner, 1895
PraTE 7, FiGunes 8-10

Ephydatia forlis Weltner, 1805, p. 141.—Annandale, 1911e, p. 53.—Gee, 1931¢,
p. 38; 1931e, p. 71; 1932¢, p. 30; 19321, p. 507; 1932¢, p. 520.—Arndt, 1932¢,
p- a60.
Epthalm fortis var. hebridensis Gee, 1920a, p. 131; 1930a, p. 98; 1932¢, p. 30.
Ephydatia fortis var, vorstmand Gee, 1930a, p. 04; 1'&32':, p. 30; 1032f, p. 524.—
Arndt, 1932¢, p. 562.
Ephydatia flupiatilis var, elorohuensis Sasaki, 1940, p. 176.
Meyenia fluviatilis var. eforohuensis Penney, 1960, p. 49.
Meyenia fortts Penney, 1960, p. 50 (and varieties).
MareriaL.—Slides of syntypes of the nominal species, L' f. heb-
ridensis, and E. f. vorstmani (N. Gist Gee, USNM, AmstM).
DescriprioN.—Sponge ranging from thin flat crusts to moderately
massive growths; surface even but hispid in flat specimens, possessing
irregular ridges in thicker forms, oscula few and inconspicuous;
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dermal membrane well developed. Skeleton consisting of polyspicular
vertical and much slimmer and irregular horizontal fibers, joined
together by a small amount of spongin. Consistency of live sponge
moderately hard and firm, skeleton of dry sponge very coherent.

Megascleres feebly curved to straight, stout, and distinetly fusi-
form amphioxea, thickly covered with small spines except at their
tips; length range 290-370 u, width range 15-28 .

Mieroseleres absent.

Gemmoscleres typically birotulates of one class, but of distinetly
varying length; their shafts are very stout and cylindrical, invariably
armed with at least 2-3, and up to 12-16 rather large spines that are
often subdivided or otherwise malformed; their rotules are of more
or less equal diameter, of irregular outline in lateral view, irregularly
incised in o number of lobes and rays, their outer surface often dis-
tinctly granulated; length of shaft 3865 u, occasionally even longer,
diameter of rotules 23-28 », width of shaft 6-8 u.

Gemmules moderately abundant in mature sponge, spherical,
ranging in diameter 410-500 p; pneumatic coat well developed and
distinetly granular, consisting of minute spherical air spaces; gem-
moscleres embedded in this coat in a single layer, their distal rotules
as a rule not protruding through the well-defined outer gemmular
membrane, which has a ripply appearance; foramen distinctly ele-
vated, in height almost reaching to level of outer gemmular membrane,
never tubular.

DistrisuTioNn.—Known from various areas in the Indo-West
Pacific region, ranging from Indonesia to the Philippines, Japan,
and the New Hebrides.

Coror 18 L17E.— Y ellowish brown (straw color).

Discussion.—Gee (1930a) tabulated the differences between E.
fortiz and its two "varieties" E. f. hebridensis and E. §. vorstmani and
compared all three sponges with other closely related species of the
E. ramsayi group. Although Gee found that the two varieties closely
resemble E. forfis, he considered them sufficiently distinet to be
separated at a subspecific level. The reexamination of all these spongil-
lids demonstrated beyond doubt that their racial distinetion cannot
be contemplated, since the various criteria are by no means constant
in the same specimen. It is obvious that E. forfis displays certain
features that can be interpreted as ecomorphic malformations in a
particular habitat, such as is also perceptible in any range of E.
ramsayi. The “variety” E. . hebridensiz represents an extreme of
such an abnormal development, while most of the scleres of E. f.
vorstmani seem outright “freaks.”

Considering all criteria, the entire E. fortis group seems to differ
from E. ramsayi merely by its possession of much stouter spicular
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components, as well as by the much more conspicuous armature of
spines on its megascleres. Both E. ramsayi and the FE. fortis group
oceur in neighboring regions of the Indo-West Pacific, therefore it is
possible to consider them the result of speciation trends in distant
populations of one species. Additional material from New Caledonia
seems to substantiate this assumption. Although it is most likely
that future studies, leading to the introduction of a trinomial nomen-
clature for spongillids, will ultimately relegate all species of the
E. fortis group to mere subspecies of E. ramsayi, the paucity of material
and data available makes such a decision at the present impossible.
The separate specific status of E. fortis is therefore here retained,
and the “varieties’” E. f. hebridensis and E. f. vorstmani relegated to
its synonymy,

Ephydatia fluviatilis var. eforohuensis Sasaki, judging from its
description and illustrations, is tentatively considered synonymous,
although its gemmoscleres are slightly smaller and less crowded than
usually found in this complex.

Ephydatia millsii (Potts, 1887)
Prate 7, FIGURES 1-3

Meyenia millsii Potts, 1887, p. 225.—HKellicott, 1801, p. 103.—Kirsch, 1908,
p. 37 —Eshleman, 1950, p. 40.—Pennak, 1953, p. 91.—Penney, 1960, p. 51.

Ephydatia millsii Weltner, 1895, p. 114.—Smith, 1921, p. 17.—Gee, 1931e, p. 43;
1932¢, p. 30.

Marertar.—Slides of a specimen from Florida (N. Gist Gee).

DescrirrioN.—Sponge, according to previous descriptions, forming
flat crusts of moderate thickness; surface slightly hispid but generally
even, oscula apparently inconspicuous. Skeleton forming an irregular
network of spicule fibers, loosely joined together by a small amount of
spongin. Consistency of live sponge recorded as soft, texture loose.

Megascleres feebly curved to almost straight amphioxea, almost
eylindrical, armed with numerous small spines except at their tips;
in distal parts of the scleres these spines often inserted at an angle,
pointing to spicular tips length range 180-270 u, width range 9-12 pn.

Microscleres absent.

Gemmoscleres birotulates of almost constant lengths and dis-
tinetly of one class; their shafts are concave, widening towards the
rotules, and invariably entirely smooth; their rotules are of equal
diameter and distinct flat shape, representing circular disks with
incipient crenulations or extremely small incisions at their margins,
outer surface often granulated; length of shaft 36-48 u, diameter of
rotules 23-28 u.

Gemmules moderately abundant, subspherical to spherical, ranging
in diameter 300-360 p; pneumatic layer regularly but somewhat
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feebly developed, consisting of moderately large irregular air spaces:
gemmoscleres closely crowded togother in this coal in a single layer;
foramen slightly elevated but simple.

Distrisurion.—Enown only from Florida, U.S.A.

CoLor 1§ LIFE.—Apparently not yet recorded.

Discussion.—This species is o slightly aberrant member of the
genus Ephydatia and can be easily sepurated from all its congeners
by the typical shape and serrations of its gemmosclere rotules. In
view of the regrettable fact that E. millsii must still be considered
as rather insufficiently known, detailed intrageneric comparisons
cannot be contemplated, and additional material and data are
extremely desirable.

Heterorotula, new genus

Ephydatia Gray, 1867, p. 550 (part).—Weltner, 1895, p. 122 (part); 1910, p.
188.—Traxler, 1806b, p. 97.—Gee, 1931d, p. 25 (part); 1931e, p. 37 (part);
1932¢, p. 28 (part).—Schrader, 1935, p. 100.

Meyenia Carter, 1881a, p. 93 (part).—Haswell, 1882, p. 208 (part).—Penney,
1960, p. 47 (part).

Tubella Lendenfeld, 1857, p. 91.—Weltner, 1895, pp. 128 (part), 142 (not Tubella
Carter 1881).

TyrEe srecies.— By present selection Spongilla capewelli Bowerbank,
1863.

DerintTion.—Megascleres slender to stout amphioxea, occasionally
entirely smooth, but as a rule covered with & varying number of
minute scattered spines, except at their tips.

Microscleres absent.

Gemmoscleres birotulates of conspicuously unequal length, with
rather slender, usually granulated shafts, and terminally with com-
paratively wide and flat rotules of moderately to greatly varying
diameter, the inner invariably larger than the outer.

Gemmules large and spherical, scattered throughout skeletal
network in large and bulbous specimens, confined to the base in
encrusting forms; pneumatic layer very thick, granular, consisting
of minute spherical air spaces; gemmoscleres embedded in this layer
strictly radially, their inner larger rotules often interlocked with
each other to form a close covering of the inner gemmular membrane;
outer gemmular membrane corrugated by covering gemmoscleres of
varying length; foramen always simple, but slightly clevated.

Young sponges often forming shallow encrustations of varying
size; mature sponges of massive or bulbous appearance, with uneven
surface or producing rounded lobes separated by deep clefts. Colora-
tion never green, sponges usually dark yellow to light tan. Consistency
varying from soft and fragile to rather hard but brittle
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Apparently restricted to the Australasian region, well dispersed
throughout Australia, and insufliciently known from New Zealand.

Discussion.—The peculiar structure and often greatly varying
length of the gemmoscleres, so typical for this genus, created initial
difficulties in the assessment of its generic status by all previous
workers. These were furthermore increased by the absence of sufficient
data on all Australinn sponges prior to a recent comprehensive re-
vision (Racek, MS.). The unequal development of gemmosclere
rotules, discernible at a varying degree in all Australian species,
caused Lendenfeld (1887) and Wellner (1895) to place some species
within the genus Tubella Carter, whereas others were recorded under
fphydatia and Meyenia, respectively.

The erection of a new genus became necessary to demonstrate the
conspicuous differences of this typically Australasian group of species
from other spongillid genera. Although the writer intended to introduce
this new genus in his fortheoming revision of all Australian Spongil-
lidae, the scope of the present work made it imperative to incorporate
the genus Helerorofwla into this attempt of a worldwide revision.
However, since a number of recently found Australian species are not
represented in Penney's original collections for this study, only the
well-established species of this genus can here be considerad.

Heterorotula is more closely related to Ephydatia than to any other
genus, but it occurs in Australia side by side with the latter without
displaying any signs of hybridization. H. capewells, H. multidentata,
and H. multiformis are by now well-known representatives of this
genus. H. kakahuensis from New Zealand is insufficiently described,
and gemmules are absent from our material available. Its generic
status, therefore, cannot as yet be reliably resolved. Until further
material can be studied, it seems advisable to leave the New Zealand
species provisionally within this genus,

Heterorotula capewelli (Bowerbank, 1863)
PrLaTE 8, Fioures 1, 5, 8

Spongilla capewells Bowerbank, 1863, p. 447,
Ephydatia capewelli Gray, 1867, p. 650.—Weltner, 1805, p. 122; 1910, p. 137.—
Gee, 1931d, p. 25; 1931e, p. 35.
Meyenia capewelli Carter, 1881a, p. 93.—Poltts, 1887, p. 158.—Penncy, 1960, p. 47.
MarteriaL—Slides of type (BM) and syntype (N. Gist Gee and
ZMB) ; material and slides from western New South Wales, Australia
(Racek).
Dxuscriprion.—Sponge rather massive and bulbous; surface dis-
tinetly lobular, with high and rounded irregular ridges separated from
each other by comparatively deep elefts; oscula few in number but
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conspicuous; dermal membrane well developed, often separated from
the underlying symplasm. Skeleton consisting of rather thick vertical

spicule fibers, coated together by a fair amount of spongin, and of a
somewhat slimmer arrangement of transverse and radiating spicule
fibers. Consistency of live sponge moderately hard, firm but brittle.

Megzascleres stout, often eylindrical, but usually typically [usiform
amphioxea, entirely smooth or rarely inconspicuously mierospined;
length range 195-330 g, width range 13-18 p.

Miecroscleres absent.

Gemmoscleres birotulates with a very slender finely granulated
shaft, and terminally with flat rotules of slightly unequal diameter;
faces of rotules distinetly granulated, arrangement of granules almost
radial; margin of rotules irvezularly crenulated, rarely bearing dis-
cernible teeth; length differences of birotulates moderate: length
range of larger series 38-52 p, of smaller 34-45 y; width range of lower
rotule 24-28 g, of upper 20-23 g; thickness of shaft 3—4 p.

Gemmules spherical and large, scattered through skeletal mesh-
work, more abundant in basal parts, diameter ranging 510-600 u;
pneumatic layer very thick and irregular, in places much higher than
the longest gemmoscleres, consisting of minute air spaces; gemmo-
scleres embedded in this coat strictly radially, with their larger rotules
firmly inserted in the inner gemmular membrane; outer parts of
pneumatic layer devoid of gemmoseleres, but strongly reinforced by
& varying number of normal megascleres; outer gemmular membrane
distinetly corrugated, and of pale yellow color; foramen simple or
bearing a shallow peripheral collar.

Distrisurion.—Apparently restricted to an area reaching from
Central Australia east to the Dividing Range and north to Queens-
land, preferring inland waters of slight salinities.

Covor 1¥ LiFe.—Light tan to brown.

Discussion.—This species represents one extreme in the inter-
grading series of gemmosclere characters, and the length differences
between the longer and shorter sets of its birotulates are not greatly
pronounced. Other unusual criteria, as the participation of normal
megascleres in the outer protection of the gemmules and the small
size differences between the upper and lower rotule, makes H. cape-
welli, the type species of this genus, a rather atypical member of
Heterorotula. Extensive studies in Australian waters (Racek, MS3.)
revealed that even its optimal habitat is quite unusual, since it seems
to be restricted to slightly brackish waters of the arid parts of Aus-
tralia. The intrageneric relationship will be dealt with in detail in
a forthcoming paper by the writer.
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Ficunes 1-16—1, Megasclere, Spongiila alba; 2, gemmule, 8. affa, optical sect.; 3, gem-
mosclere and microselere, S alba; 4, pemmosclere, 8. facurteis; 3, microsclere, S lacustris:
6, gemmoscleres, 8. kelverica; 7, microsclere, S, heleeticar 8, megasclere, 5. cenota; 9,
microsclere, 8. cenntar 10, pemmosclere, 8. conata; 11, megasclere, 8. wagners; 12, micro-
sclere, S, swarmers; 13, 14, gemmoscleres, S, tragneri; 15, pemmule, 8. wagmer, optical
seels 16, gemmule, 8. cenota, optical seet.
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Ficunes 1-18.—1, Megasclere, Eunapiurs carleri; 1, pemmosclere, E. carteri; 3, megasclere,
E. decipicns; 4, gemmosclere, £, decipiens; 5, 6, gemmoscleres, £. michaeleni; 7, mega-
scleres, B, coleuttanus;: 8 9, pemmoscleres, £, caleattanus; 10, megaselere, E. erassisrimus;
11, gemmosclere, E. crasrirrimus; 12, megasclere, . geminus; 13, gemmosclere, E. genii-
nur; 14, megasclere, E. potamolepis; 15, gemmosclere, E. pofamolepiz; 16, pemmosclere,
E. geei; 17, megasclere, E. nitens; 18, gemmoselere, E. nitens.
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Fioures 1-20.—1, Gemmules, Ennapius fragilis, optical seet.; 2, gemmule, E. carteri, optical
secr.; 3. pemmule, £, rinensis, optical sect; 4, gemmoseleres, £, sinensis; 5, megasclere,
E. geei; 6, gemmosclere, £. peei; 7, megasclere, Stratospongilla sumatrana; 8, microsclere,
S. sumatrana; 9, 10 gemmeoscleres, 8. sumatrana; 11, megaselere, 5. indica; 12 microscleres,
&. indica; 13, 14, gemmuoscleres, 8. indica; 13, megasclere, 8. gravelyd; 16, microsclere,
5. graeelyi; 17, 18, gemmoseleres, 5. graselyi; 19, megascleres, S. elementis; 20, gemmosclere,
5. elementis,
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Ficures 1-22.—1, Megasclere, Radiospongiila crateriformis, India; 2, gemmule, R. crateri-
formde, Indiay 3, gemmosclere, R. crateriformis, India; 4, gemmosclere, B, soepiroides;
5, gemmule, B. seeptroides, optical sect.; 6, megascleres, K. seepirotdes; 7, gemmule, R,
heme phydatia, optical sect.; 8, gemmoaclere, R. hemephydatia; 9, enlarged gemmule porus
wibe, R. hemephydatia; 10, megasclere, R. hemephydatia; 11, megasclere, Spongilla multi-
spinifera; 12, microscleres, S, multirpinifera; 13, megasclere, S. reticulata; 14, megasclere,
8. proliferens; 15, gemmule, S. profiferens, optical sect.; 16, gemmosclere, 8. reticulata;
17, gemmaosclere, 8. cerebellata; 18, gemmosclere, S, proliferens; 19, megasclere, Radio-
spongilla canfonensis; 20, pemmule, R canionensis, optical secti; 21, gemmosclere, K.
cantorensizy 22, enlarged wemmule porus tube, R. cantonsnsis,
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Fioures 1-20.—1, Megasclere, Radiorpongilla crateriformir, Indonesia; 2, 3, microscleres,
R. crateriformir, Indonesia; 4, micgasclere, R, indica, India; 57, gemmoscleres, B. indica,
India; B megasclere, R. indica, Indonesia; 9, 10, gemmoscleres, R. indica, Indonesia; 11,
microscleres, Pectirpongilla awrea; 11, megasclere, Radiospongilla sansibardca; 13, 14,
pemmoscleres; R, rannbarica; 13, megaselere, Pectirponpilla aurea; 16, megasclere, P
subspinora; 17, 18, gemmoscleres, P. awrea; 19, gemmoscleres, P subspinosa; 20, spher-
aster, P. stellifera,
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Froures 1-21.—1, Megasclere, £phydatia milisi: 2, 3, gemmoselere, E. millri;4, 5, gemmo-
sclere, E. fuviarilis; 6, 7, gemmosclere, £, mnilleri; 8, 9, gemmosclere, E. foriir; 10,
gemmosclere, E. fortiz with freak rotule; 11, 12, gemmosclere, £, robusta; 13, longer genimo-
sclere, E. ramrayi; 14, shorter gemmosclere, E, ramrayi; 15, rotule of gemmosclere,
E. ransayi; 16, 17, gemmosclere, £. facunda: 18, 19, gemmosclere, E. talaensiv; 20,
gemmule, E. meyeni, vptical sect; 21, gemmule, £, ramsayi, optical seet,
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Fioures 1=13.—1, Megzascleres, Heterorotnla caperelis; 2, megascleres, M. migra; 3, mega-
scleres, I multidentata; 4, megasclere, M. multiformis; 5, gemmule, I, capesoelli, optical
sect.: 65, gemmule, /. migra, optical sect. and enlarged pores tabe; 7, remmule, 1. multi-
dentata, optical sect.; 8, range of gemmescleres, /. capenelli; 9, range of pemmoscleres,
I. nigra; 10, range of gemmescleres, M. multidentaia; 11, rotiles of gemmoscleres, J7.
multidentata; 12, range of gemmoscleres, M. suliiformiz; 13, maliormed pemmoscleres,
H. multidentata, probably a result of hybridization.
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Ficures 1-18—1, Megasclere, Heterameyenia batleyd, type; 2, megasclere, H. repens
3, longer gemmosclere, I repens; 4, shorter gemmosclere, i, repens; 3, megasclere, M.
tubirperma; 6, longer gemmosclere, I tmbirperma; 7, shorter gemmaosclere, I tubispernta;
8, longer gemmosclere, M. tentasperma; 9, shorter gemumosclere, H. fentarperma; 10,
megasclere, M. stepanoceniy 1, pemmoscieres, [ stepanorii; 12, microsclere, . stepanowri;
13, gemmule, 7. slepanosri, optical sect.; 14, enlarged gemmule porus tube, I, ste panoceis;
15, microsclere, H. baileyi, type; 16, microsclere, H. repens; 17, microsclere, I, tubisperma;
18, microsclere, . tentasperma.
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Ficures 1-15.—1, Megasclere, Anketeromeyenia ryders; 2, malformed longer gemmosclere,
A. ryderi; 3, longer pemmosclere, A. ryderi; 4, shorter gemmosclere, 4. ryderi; 5, mega-
sclere, A, pictorensis; 6, longer gemmosclere, A. pictorensis; 7, shorter gemmosclere,
A. pictovensis; 8, megasclere, A. argyrorperma; 9, longer gemmosclere, A, argyrosperma;
10, shorter gemmosclere, A. argyrosperma; 11, longer gemmosclere, A. biceps; 12, shorter
wemmosclere, . beeps; 13, longer gemmosclere, Meleromeyenia conigera; 14, shorter
wemmosclere, H. conigera; 15, malformed shorier gemmosclere, /. condgera,



.5, 5
MATIGNAL MUSEUM BULLETIN 272 PLATE 11

Ficures 1-20.—1, Megasclere, Umbororula bogorensis; 2, megaselere, Dosilia plumosa;
3, gemmosclere, D. plumnoza; 4, acerate microsclere, £, piumosa; 5, stellate microscleres,
D. plumosa; 6, megazclere, . palmeri; 7, cemmosclere, D palweri; 8 acerate mierosclere,
DL palmeri; 9, siellate microselere, . palmers; 10, megascleres, D, browni; 11, gemmo-
sclere, D, browni; 12, 13, microscleres, D, brouns; 14, megasclere, £ radiospiculata; 15,
longer gemmoselere, D). radiospiculata; 16, shorter gemmosclere, D. radiospiculata;
17, range of microscleres, D, radiorpiculaia; 18, gemmule, Umbsrotula bogorensis, aptical
sect.; 19, gemmosclere, U, bogorensiy; 20, range of spicular components, Spongilla nopar-
ferrae.
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Ficunes 1=15.—1, Megasclere, Trochosponpiila horride; 1, pemmosclere, T, korrida; 3,
megasclere, T. pennryleanica; 4, pemmesclere, T. pennrylraniea; 5, megasclere, T pawlula;
6, gemmosclere, T. peulula; 7, megasclere, T, leidyi; 8, pemmosclere, T, lefdyi; 9, mega-
sclere, T. latouckiana; 10, gemmosclere, T. latouchiana; 11, megasclere, T. philotiiana; 12,
gemmoselere, T. philotitana; 13, megasclere, T, philottiana var, javanensis; 14, megasclere,
T. philotiiana var. tenghuedsis; 15, gemmoselers, T phiottiana var, tuighuens's.,
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Fiovnes 1-12—1, Longer megaselere, Drufta brosomis, type; 2, shorter mepascleres, D,
brogentd, type; 3, microselere, DL browati, tvpe; 4, megaselere, D. geayi; 5, megasclere, D,
crivtata; 6 microsclere, D. cristara; 7, gemmosclere, ) brorenii; 8, pemmosclere, I geay;
9, gemmosclere, D eristata; 10, gemmosclere, I batesii; 11, longer megasclere, I baterii:
12, shorter megasclere, 0. baleni.
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Figures 1-17.—1, Normal megasclere, Metania reticulata; 2, unusual megasclere, M.
reticulata; 3, microsclere, M. reticulata; 4, gemmosclere, M. reticulata; 3, megasclere,
M. cesparia; 6, microsclere, M. oesparia; T, gemmosclere, A, cesparia; 8, megasclers,
M. pottsi; 9, gemmosclere, M. potisf; 10, megasclere, M. lirsostrongyla; 11, microsclere,
A fissostrongyla; 12, gemmosclere, M. lirrosirongyla; 13, megaselere, M. oesparioides; 14,
microsclere, M. vesparioides; 15, gemmosclere, M. verparioides; 16, microsclere, M.

rhodesiana; 17, megasclere, M. rhodesiana.
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IMeterorotula nigre (Lendenfeld, L8ET)
Prate §, vigunes 2, 6, 9

Tubella nigra Lendenfeld, 1887, p. 91.—Whitelegge, 1889, p. 306.—Weltner,
1895, p. 128; 1910, p. 137.—Gec, 19314, p. 28,

Ephydatia nigra Gee, 1931, p. 44; 1931d, p. 56; 193Z¢, p. 32.

Meyenta nigra Penney, 1960, p. 53,

Marertan.—Slides of type (AusM) and syntype (N. Gist Gee);
material and slides from Australia (Racek).

Descrirrion.—Sponge usually forming flat encrustations on
aquatic plants, when oceurring on reeds or timber often massive;
surface comparatively even and smooth, rarely slightly lobose;
oscula few and inconspicuous; dermal membrane well developed,
closely adhering to symplasm. Skeleton consisting of ill-defined and
very slender spicule fibers, coated together by only small amounts
of spongin. Consistency of live sponge moderately soft and very
fragile.

Megascleres slender and fusiform amphioxea, in the majority
entirely smooth, occasionally covered with a small number of incon-
spicuous spines except at their tips; length range 224-360 p, width
range 7-13 p.

Microscleres abzent.

Gemmoscleres birotulates with a very slender, finely granulated
shaft, and terminally with flat rotules of unequal diameter; faces
of rotules smooth; margin of rotules regularly or irregularly incised
to form distinet teeth; length differences of birotulates very pronounced;
length range of larger series 56~73 , of smaller 35-48 p; width range of
lower rotule 13-16 g, of upper 10-14 u; thickness of shaft 2-4 .

Gemmules spherical and moderately large, scattered in basal parts
of sponge, almost at its base in small encrusting forms, diameter
ranging 230-360 gz; pneumatic layer well developed and irregular,
but never higher than the longest gemmoscleres; consisting of minute
spherical air spaces; gemmoscleres embedded in this layer strictly
radially, with their large rotules firmly inserted in the inner gemmular
membrane; reinforcement of pneumatic coat by megascleres absent;
outer gemmular membrane distinetly corrugated, and almost white;
foramen simple or bearing a very shallow peripheral collar.

DisrrisuTioN.—Apparently restricted to swampy areas of eastern
Australia.

Coror 1§ LiFe.—Light to dark brown, rarely dark gray to black
due to presence of mud particles in the symplasm.

Discussion.—This species represents the other extreme in the
intergrading series of gemmosclere characters. Although more than

270-430—68——-o0
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two classes of birotulates are present in all Heterorotula species (cf.
Heteromeyenia, Anheteromeyenia, Dosilia, and Corvomeyenia) the length
differences between the longest and shortest gemmoseleres are most
conspicuous.

Lendenfeld (1887) described the megascleres of this species as
being entirely smooth. A wide range of specimens examined (Racek,
MS.), however, revealed that the surface of megascleres of If. nigra
is frequently covered with minute spines, which can be seen only
under very high power. Lendenfeld’s specific name, referring to a
black eolor in life, is quite insignificant, since most of the specimens
of H. nigra examined were of flesh color or of somewhat darker
brownish shades. The presence of mud particles within any live sponge
often changes the original color of specimens from swampy regions
into darker hues, irrespective of species or genera.

Heterorotule multidentata (Weltner, 1895)
PraTe 8, rigunes &, 7, 10, 11, 13

Tubella multidentats Weltner, 1895, p. 142,
Ephydatic multidentais Weltner, 1000, p. 519.—Gee, 19314, p. 51; 1931e, p. 44;

1935, p. 264.
Meyenia mullidentala Penney, 1960, p. 53.
Ephydatia lendenfeldi Traxler, 1806b, p. 97.—Gee, 1931d, p, 28
Spongilla lacuslris var. sphaerica Lendenfeld, 1887, p. 90, —Weltner, 1895, p.

119.—CGee, 19314, p. 28,

MateriaL.—>Slides of syntype (AusM, MG, and N. Gist Gee);
numerous specimens from eastern and northern Australia (Racek).

DescrrprioNn.— Young sponge forming shallow encrustations of
varying dimensions; mature sponge rather massive and often spherical;
surface distinetly lobose, with high and rounded ridges of irregular
shape separated from each other by deep clefts; oscula inconspicuous,
dermal membrane well developed and slightly separated from the
underlying symplasm. Skeleton consisting of rather thick vertical
spicule fibers, coated together by only little amounts of spongin, and
of ill-defined transverse fibers, Consistency of live sponge moderately
soft and very fragile.

Megascleres feebly curved and slender amphioxes, distinetly fusi-
form, ranging from entirely smooth to distinctly microspined; spines
small and inconspicuous, never present on tips of scleres; length
range 280-320 p, width range 10-18 p.

Microscleres absent. Some slender amphioxea of 120-140 u length
occasionally present in symplasm, covered with fine granulations
throughout, their tips bearing several rows of small and sharp spines;
their identity has not yet been resolved.

Gemmoscleres birotulates with a moderately slender, finely granu-
lated shaft which often bears stout but blunt conical teeth, and

A
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terminally with flat rotules of unequal diameter; faces of rotules
invariably strongly granular, arrangement of granules more or less
radial; margin of rotules irregularly crenulated or incised, often
bearing a number of discernible teeth separated by varying distances;
length differences of birotulates very pronounced: length range of
larger series 64-84 y, of smaller 32-48 4 ; width range of lower rotule
19-22 y, of upper 17-20 u; thickness of shaft 4-6 p.

Gemmules extremely abundant in mature sponge, scattered through-
out skeletal meshwork; in younger sponges necessarily confined to
basal parts; they are large and spherieal, ranging in diameter 400-585
#; pneumatic layer very thick and irregular but rarely hicher than
the longest gemmoscleres, consisting of minute air spaces; gemino-
scleres embedded in this coat with their larger rotules firmly inserted
in the inner gemmular membrane; outer parts of pneumatic layer
occasionally reinforced by a small number of apparently adventitious
megascleres; outer gemmular membrane distinetly corrugated, and
almost white; foramen simple or bearing a very shallow peripheral
collar,

Distrisurion.—Widely distributed in eastern Australia, rarely
penetrating the Dividing Range westward.

Coror v Lire—Light tan to brown, typically of flesh color.

Discussion.—Weltner's (1895) original deseription and his further
notes on additional material (1900) were based on incompletely
developed specimens. When fully mature, specimens of H. mulfi-
dentata always form large bulbous growths, and its gemmules are
extremely abundant and freely scattered through the skeletal mesh-
work. With respect to its spicular components this species displays
discernible variations. The form of gemmoscleres used by Traxler
(1896b) for the erection of his Ephydatia lendenfeldi ean be found in
any range of specimens of H. multidentata from distant localities, and
Traxler’s specific name therefore must now be considered synonymous.

The spicular components of Spongilla lacustris var. sphaerica, the
true identity of which remained doubtful until the present, were found
during our studies to be identical with those of H. multidentata in all
respects, and the relegation of Lendenfeld’s variety to a synonym of
Weltner’s species is now possible. This procedure finally eliminates §.
lacustris, erroneously recorded for the Southern Hemisphere, from the
list of Australian species.

The distribution of H. multidentata seems to be confined to the east-
ern watershed of the Australian Great Divide, its place on the western
slopes and in the interior of the eastern states taken by a closely
related but distinctly separable species, which will be deseribed in a
forthcoming paper (Racek, MS.).
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Heterorotula multiformis (Weltner, 1910)
PuaTe 8, Flaunes 4, 12

Ephydatia multiforniis Weltner, 1910, p. 138.—Gee, 1931e, p. 44; 1931d, p. 563;
1932e, p. 30,
Meyenia mulliforniis Penney, 1960, p. 53.

Marerian.—Slides of syntype (HM); two specimens from Western
Australin (Racek).

Descripriox.—Sponge forming encrustations of various dimen-
sions, mature specimens slightly bulbous; surface comparatively even
and smooth: oscula few in number and very inconspicuous, dermal
membrane well developed and adhering to the underlying symplasm.
Skeleton consisting of an irregular meshwork of spicule fibers joined
together by only small amounts of spongin. Consistency of live sponge
soft and very fragile.

Megascleres comparatively long and moderately stout amphioxea,
slightly curved, and as a rule entirely smooth; length range 330-420 g,
width range 13-20 u.

Mieroscleres absent.

Gemmoscleres birotulates with slender and smooth shaft, only occa-
sionally bearing 1 or 2 conical teeth, and terminally with flat rotules of
distinctly unequal diameter; faces of rotules slightly granulated;
margin of rotules irregularly incised, bearing a varying number of
distinet teeth; length differences of birotulates moderately pronounced:
length range of larger series 35-52 g, of smaller 2444 u; width range
of lower rotule 14-24 g, of upper 14-18 p; thickness of shaft 24 p.

Gemmules abundant in mature sponge, scattered throughout
skeletal meshwork; they are large and spherical, ranging in diameter
480-680 x; pneumatic layer very thick and irregular but rarely higher
than the longest gemmoscleres, consisting of minute air spaces;
gemmoscleres embedded in this coat with their larger rotules firmly
inserted in the inner gemmular membrane; outer gemmular membrane
distinctly corrugated ; foramen simple or bearing a shallow peripheral
collar.

DistriBuTioN.—Known only from Western Australia.

Coronr 15 L1rE—Light brown.

Discusston.—This species differs from H. multidentata in skeletal
details, in theshape of its peculiar and small gemmoscleres, and in the
possession of entirely smooth megascleres. From H. capewelli, with
which it shares smooth megascleres, H. multiformis can be distin-
guished by its very soft consistency, smooth body surface, conspicu-
ously different gemmoscleres and megascleres, and the absence of
the latter spicules on its gemmules. The species here discussed is there-
fore clearly separable from all its congeners, even though a better
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understanding of the range of criteria in Heterorotula may yetresult in
the erection of a trinomial nomenelat ure, separating the various spocies
on a subspecific level. Until this will be possible, it is advisable not to
obscure possible taxonomic evidence and to retain the different
members of this genus, at least provisionally, as distinet species.

Heterorotula kakaluensis (Traxler, 18963

Ephydatia kakahuensis Traxler, 1896a, p. 30.—Gee, 1931¢, p. 41; 1931d, p. 4G:
1932¢, p. 30.—Schroder, 1035, p. 101.
Meyenia kakahuensis Penney, 1960, p. 51.

Mareriar.—Slides of syntype (LeidM); slides of material from New
Zealand (N. Gist Gee).

Dxscrirrion.—Sponge, according to Traxler (18964) and Schrider
(1935), forming encrustations of various dimensions and of soft eon-
sistency; other criteria still insufficiently known.

Megascleres slender amphioxea, as a rule covered with a varying
number of inconspicuous spines except at their tips, only exceptionally
entirely smooth; length range 185-260 u, width range 9-12 .

Microscleres absent.

Gemmoscleres not present in the material available for the present
study; those described by Traxler (1896a) and Schrider (1935) are
birotulates of comparatively small size differences, possessing smooth
shafts and nongranulated flat discs of slightly unequal size; length
range of gemmoscleres 30-42 u (Schrader), diameter of rotules ranging
17-22 u.

Gemmules were not seen by the authors; they were described by
Schrider to be spherical, ranging in diameter 350-540 u, and devoid
of an outer gemmular membrane; foramen apparently simple, sur-
rounded by an elevated collar.

DistrisuTion.—Known only from New Zealand.

Coror 1~ LiFE.—Not yet observed.

Discussion.—No gemmules or even a single gemmosclere were con-
tained in the slides examined during the present study or in the syntype
specimen from Leid M examined by the writer on an earlier occasion.
The systematic position of this species must therefore remain un-
certain until additional material from New Zealand can be obtained.
From the accounts of previous authors it is very likely that I,
kakahuensis Traxler is a member of this genus, since most of its
known criteria elearly fit its definition. Instead of listing this species
as a dubious one, the authors consider it advisable to include it
provisionally in the genus Heterorotula until evidence as to the con-
trary can be demonstrated.
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Genus Heteromeyenia Potts, 1881, restricted

Heteromeyenia Potts, 1881, p. 150 (pari); 1857, p. 236 {part).—MacKay, 1889,
p. 93 (part).—Hanitsch, 1895, p. 128 —Weltner, 1805, p. 114 (part).— Girod,
1800, p. 106 (part)—Kirsoh, 1909, p. 37 (parl).—Annandale, 19094, p. 404
(part); 1918a, p. 213 (part),—Arndt, 1926, p. 344.—Schrader, 1927h, p. 107
(part)—Gee and Wu, 1928, p. 11.—Gee, 1931e, p. 39.—De Laubenfels,
1036, p. 36 (part).—LEshleman, 1950, p. 41 (part).—Wurts, 1950, p. 5 (part).—
Jewell, 1952, p. 451 (part, not iype speeies),—Simon, 1952, p. 80.—Penney,
1960, p. 40 (part).

Dosilia Gray, 1867, p. 550 (part).—Dybowsky, 1884, p. 507,

Carterclla Potta, 1881, p. 150,

Carferius Peir, 1886, p. 92.—DMills, 1857, p. 167.—Vejdovsky, 1886, p. 175; in
Potts, 1857, p. 170.—Weltner, 1895, p. 114.—Girod, 1899, p. 113.—Lauter-
born, 1902, p. 519 —XKirseh, 1000, p. 37.—Arndt, 1926, p. 344.—3chrider,
1928, p. 240.—Gee, 1931e, p. 35; 19320, p. 26.—De Laubenfels, 1032, p. 111;
1936, p. 36.—Eshleman, 1950, p. 44.—Wurtz, 1950, p. 6.—Jewell, 1052,
p. 452.—Penney, 1960, p. 33,

Heteromeyenia (Ozheleromeyenia) Schrider, 1927h, p. 107,

Tyre spEciEs.—DBy subsequent selection (De Laubenfels, 1936)
Heteromeyenia repens Potts, 1881, now a synonym of Heleromeyenia
baileyi (Bowerbank, 1863).

Derintrion.—Megascleres usually slender and distinctly fusiform
amphioxes, covered with minute and irregular spines except at their
tips.

Microscleres long and thin, sharply pointed and fusiform amphioxea,
entirely spined, spines as a rule increasing in length towards the
center of the scleres, and often ending there in rounded knobs.

Gemmoscleres birotulates of two more or less distinet length groups,
only slightly differing from each other, or identical, in their rotules
and general outline; the shafts of both series often stout and cylindri-
cal and covered with erect conical spines.

Gemmules moderately large to large, subspherical to spherical, scat-
tered throughout skeletal meshwork, usually abundant; pneumatic
layer well developed but typically not very thick, consisting of minute
spherical air spaces; gemmoscleres embedded in this layer strictly
radially, the outer rotules of the shorter series either concealed in
the pneumatic coat or slightly surpassing it, those of the fewer longer
series always considerably reaching beyond the outer gemmulax
membrane; foramen distinetly tubular, porus tube ranging from
moderately long to very long in the various species; distolateral
margins of tube often expanded and rimlike, with or without cirrous
appendages of varying length and arrangement.

Sponges forming flat to massive encrustations, with surfaces rang-
ing from smooth to irregularly papillose; associations with zoochlorel-
lae frequent, and consequently coloration a varying shade of green.
Consistency ranging from soft to moderately firm.
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Scattered but apparently widespread distribution in eastern parts
of the North American Continent, one species also recorded from
Ireland and eastern Europe, another ranging from central Iurope
through the U.S.8.R. to China, Japan, and Australia, but absent in
America.

Discussiox.—The genus Heferomeyenia, as here restricted, now
includes only such species of the formerly conglomerate genus of that
name which possess free microscleres in the form of acanthoxea, while
thoso lacking microscleres altogether had to be transferred to An-
heteromeyenia Schrider, raised to full generic rank by de Laubenfels
(1036). That author, correctly avoiding Schrider’s (1927b) redundant
subgeneric name Orheferomeyenia for all species with acerate micro-
scleres, also redefined the available generic name Heferomeyenia Potts
and, in the absence of a designated genotype, proposed as its type
species H. repens Potts, now a synonym of I1. baileyi (Bowerbank).

In spite of Schrader’s (1927b) convincing demonstration of the close
interrelationship of all species formerly grouped in Potts' unrestricted
genus Heferomeyenia, his interspecific comparative studies of the
gemmular porus tube have only added to the already exsting taxo-
nomie confusion. Having established for the first time the heterogeneous
character of the gemmoscleres in the type of Spongilla baileyi, he had
no hesitation in considering, in addition to the clearly synonymous
H. repens, even some species of the former genus Carferius as mers
races of Bowerbank’s nominal species, an arrangement which cannot
possibly be retained. While in the F. baileyi complex the gemmo-
scleres are heterogeneous both in regard to length and shape of rotules,
the birotulates of the Carterius stepanowii complex differ only in
length, and possess almost to fully identical rotules. Although, as
shown by Sehrader (1927b), the separate status of the genus Carlerius
is fully unjustified, all its previous species moreover share an ad-
ditional criterion, i.e., the foraminal cirrous appendages or their
visible rudiments, which in the H. baileyi complex are lacking alto-
gether. The revised genus Heferomeyenia Potts therefore must be
considered to consist of two morphologically distinct groups, both
having acerate microscleres in their symplasm and dermal membrane.
The first, with two distinet classes of heterogeneous gemmoscleres
and without foraminal projections, is represented by the H. baileyi
complex, by the insufficiently known H. longistylis Mills, and perhaps
also by the still dubious H. insignis Weltner; the latter two could
not be examined during the present study. The second, displaying
more or less only two length groups in their gemmoscleres and con-
spicuous foraminal tendrils on their gemmules, comprises H. stepanowii
(Dybowsky) with its “varicties” arndti, bohemica, palatina, and
petri, H. latitenta (Potts), H. tentasperma (Potis), and H. tubisperma
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(Potts). Carterius primitivus Swartschewsky from Lake Baikal,
U.S.5.R., although absent in the material available for this study,
most certainly also belongs here.

In view of the restoration of Gray's (1867) system, and following
Schrader’s (1927h) excellent revision, the remaining species of Potts’
original genus Heteromeyenia arve now allocated to the genera Dosilia
Gray and Anheteromeyenia, respectively, depending on their possession
of stellate microscleres or complete absence of “dermal” spicules.
Consequently, the genera Carterius Petr, Asteromeyenia Annandale,
as well as Schrider’s subgenera Ozheteromeyenia and Astrohetero-
meyenie, although widely used in previous literature, have thus
become useless in taxonomic procedure.

Heteromeyenia baileyi (Bowerbank, 1863)
PraTe 9, Fiounes 1-4, 15

Spongilla bailey: Bowerbank, 1863, p. 451.—Dnawson, 1878, p. 1.

Dosilia baileyi Gray, 1867, p. 551.

Meyenia baileyi Carter, 1881, p. 95.—Potts, 1887, p. 227.—Kirsch, 1909, p. 37.—
Wurtz, 1950, p. 4.

Ephydatia baileyi Weltner, 1895, p. 114.—8mith, 1921, p. 17,

Heteromeyenia baileyi Schroder, 1927h, p. 108; 1932b, p. 111.—Gee, 1931e,
p. 33; 1932¢, p. 32.—Penney, 1960, p. 41.

Spongilla repens Potts, 1880b, p. 357.

Heleromeyenia repens Potts, 1887, p. 237.—Kellicolt, 1891, p. 103.—Wierzejski,
1892, p. 142 —Girod, 1809, p. 113.—Weltner, 1895, p. 114.—Smith, 1921, p.
17; 1930, p. 184.—Kirsch, 1909, p. 37.—Arndt, 1926, p. 344; 1928a, p. 72—
Bchrider, 1927h, p. 76.—01d, 1931, p. 298; 1932h, p. 449,—De¢ Laubenfels,
1936, p. 36.—Jewell, 1939, p. 17.—Eshleman, 1950, p. 41,—Wurts, 1050,
p. 5. —Moore, 1951, p. 63.—Jewell, 1052, p. 451.

Heteromeyenia baileyi var. repens Gee, 1931e, p. 47; 1932¢, p. 33; 1937, p. 285.—
Zimmer, 1936, p. 120.—Schrider, 1927h, p. 107; 1938L, p. 127,

! Heleromeyenia repens var. spinulosa Rioja, 1940a, p. 182.—Martinez, 1940,
p. 191, —Penney, 19G0, p. 44.

Materian—Slides of type of H. baileyi (BM through N. Gist
Gee), numerous specimens of H. repens from the United States.

DgescriprioN.—Sponge, according to previous descriptions, forming
thin encrustation; surface slightly uneven and distinetly hispid due to
projection of skeleton fibers through dermal membrane, oscula
inconspicuous. Skeleton forming a rather irregular network, joined
together by a small amount of spongin. Consistency of live sponge
solt, texture loose.

Megascleres slender, distinetly fusiform and sharply pointed amphi-
oxea, sparsely microspined except in the vicinity of their tips; length
range 255-315 g, width range 11-10 p.

Microscleres delicate, fusiform, and sharply pointed amphioxea,
slightly curved to almost straight, spined throughout their length;
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spines increasing in length towards the central portion of the scleres,
where they are perpendicular and large and often end in rounded
knobs; length range 75-85 p, width range 2-3 p without spines.

Gemmoseleres birotulates of two distinet length groups, in shape
only slightly differing from each other; the longer class few in number,
with irregularly eylindrical shaflts, as a rule entirely straight, bearing
conspicuous conical spines in a variable arrangement, and terminally
with strongly umbonate rotules, bearing at their margins a number of
deeply incised recurved teeth; the smaller class considerably shorter
and more abundant, their cylindrical shalts often spined, their
rotules similar in shape to those of the longer elass; length range of
longer class 80-85 g, of shorter 50-60 p; diameter of rotules in both
about 22 u.

Gemmules not very abundant in mature sponge, ranging in diameter
450480 g, slightly subspherical; pneumatic layer well developed and
granular, consisting of minute spherical air spaces; shorter gemmo-
scleres contained within this layer, longer considerably surpassing it;
foramen distinctly tubular, porus tube slender and straight, without
terminal ecirri.

Distrinurion.—Widely scattered distribution in eastern parts of
the North American Continent, ranging from Louisiana to Canada,
also some solitary records from Germany and Poland; the “variety”
H. repens spinulosa described from Mexico.

Coror 1~ LIFE.—Recorded as bright green.

Discusston—The failure of Bowerbank (1863) to observe the
certainly elusive longer class of birotulate gemmoscleres in his Spongilla
baileyi caused a great number of subsequent authors to ignore this
species as & possible member of the genus Heteromeyenia, and to place
it within the genera Meyenia or Ephydatia. Potts (1887), in transferring
his Spongilla repens to Heteromeyenia, expressed the opinion that his
species could well be found identical with S. baileyi. However, sub-
sequent authors did not find it necessary to revise the type of the latter
in the British Museum, and thus H. repens became a rather well-
known species, while the status of S. baileyi remained uncertain for
more than 60 years.

In his desire to find a better taxonomic arrangement for the rather
conglomerate group of spongillids with heterogeneous birotulate
gemmoscleres, Schrader (1927b) carried out the first revision of the
type material of S. baileyi and corrected and augmented Bowerbank's
(1863) original description of this species. After establishing the
presence of two classes of gammoscleres in the type, Schroder demon-
strated the necessity of considering S. baileyi congeneric with H.
repens, as well as with a number of formerly known separate species,
and suggested that all these represent mere races of the nominal
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species H. baileyi. Even though some of Schrider’s “varieties,” in
particular the Carferius stepanowii complex, ean 1o longer be retained
as races of H. baileyi, H. repens most coertainly does not possess distinet
morphological eriteria to justify its specific separation.

Although OId (1932b, p. 449) considered I, repens “sufliciently
distinet from H. baileyi to stand alone,” he failed to demonstrate any
particular reasons for his opinion. Morphometric comparisons of a
wide range of material of H. repens with the type slides of H. baileyi
during the present studies did not roveal any marked differences
between the spicular components; the megascleres and the micro-
scleres were indistinguishable. Some slight differences occur in the
spininess of both classes of gemmoscleres, which in H. repens usually
is somewhat subdued, whereas in H. baileyi these spines are rather
more asbundant and larger. However, in o wide range of H. repens
such apparent characteristics are by no means constant, and gemmo-
scleres intermediate between those described as typical can be found
in both these species discussed.

The futility of retaining . repens as a distinct species has thus
become obvious, and the present authors have no hesitation in
relegating it to & synonym of H. baileyi, which has precedence of
many years. Only future detailed studies will be able to decide whether
some obvious though immaterial morphometric differences are
constant enough to justify a separation of I. repens at a subspecific
level. A similar arrangement will possibly be found necessary for the
classification of H. repens var. spinulosa, which has not been available
for the present study. Although displaying some unusual features,
this Mexican spongillid is therefore listed in this paper as a dubious
synonym until additional material becomes available.

Heteromeyenia stepanowii (Dybowsky, 1384)
Prate 9, rigures 10-14

Dosilia(f) stepanowii Dybowsky, 1884a, p. 507; 1834b, p. 470,

Carterius stepanowii Petr, 1886, p. 93.—Vejdovsky, in Potts, 1857, p. 170.—Fotls,
1887, p. 262 —Lauterborn, 1902, p. 519.—Weltner, 1885, p. 114; 1900, p.
187.—Wiecrzejski, 1802, p. 142.—Girod, 1809, p, 113.—Arndt, 1923, p. T7;
1926, p. 344.—Schrider, 1026, p. 240; 19270, p. 101.

Ephydatia bohemica Petr, 1886, p. 102—Vejdovsky, in Polts, 1887, p. 179.—
Weltner, 1805, p. 114,

Carlerius bohemicus Girod, 18399, p. 54,

Carterius stepanowii forma petri Lauterborn, 1902, p. 519.—Schrider, 1920, p.
243 —Arndt, 1926, p. 344,

Carterius stepanowii forma palatinus Lauterborn, 1902, p, 519.—3chrider, 1926,
p. 244.—Arndt, 1926, p. 344,

Carterius stepanowii var, bohemicus Weltner, 1909, p. 180.—Arndt, 1926, p. 344,

Heteromeyenia kawamurae Annandale and Kawamura, 1916, p. 14.—Annandale,
1918a, p. 200.—Gee and Wu, 1928, p. 40.—Gee, 1931e, p. 41,
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Heteromeyenia baileyd var, arndti Schrider, 1927a, p. 75; 1927 b, p. 107 .—Zimmer,
1936, p. 126.

Heteromeyenda baileyi var. bohemica Schrider, 1927b, p. 107, —Arndt, 19284, p. 78,

Heteromeyenia badeys var, palatina Schroder, 1927b, p. 107,

Heleromeyenia badleyi var. pelri Bchrider, 1927h, p. 107.—Arndt, 1928a, p. 74—
Gee, 1028, p. 225; 1920h, p. 13; 1930, p. 27; 1093le, p. 46, —Sasaki, 1934,
p. 241.—Zimmer, 1936, p. 126.

Heteromeyenia baileyi var, stepanows Schrider, 1927h, p. 107; 1938b, p. 127.—

Grimailowskaja, 1928, p. 215,
Meyenia hungarica Traxler, 1885, p. 2.

MaTERIAL —Numerous specimens and slides; EUROPE: Czecho-
slovakia, Germany, Poland, U.S.8.R.; ASIA: China, Japan; AUS-
TRALIA: New South Wales.

Descriprion.—Sponge forming delicate and shallow cushions on
aquatic plants or dead branches; surface usually even but always
distinetly hispid due to projection of spicule fibers through dermal
membrane. Skelaton forming a rather regular network of long spicule
fibers, joined together by a considerable amount of spongin. Con-
sistency of live sponge moderately firm.

Megascleres fusiform and slender, sharply pointed amphioxea,
slightly curved to almost straight, sparsely covered with inconspicuous
spines except at their extremities; length range 180-310 g, width
range 8-11 .

Microscleres delicate, fusiform, and sharply pointed amphioxea,
slightly curved, spined throughout their length; spines increasing in
length towards the central portion of the scleres, where they are
perpendicular and often end in knoblike expansions; length range
78-86 u, width range 2-3 p without spines.

Gemmoscleres birotulates of two distinet length groups, usually
possessing identical rotules, rarely displaying marked differences in
the shape of the rotules in the two groups; shafts of both covered with
rather long and conical spines, perpendicular to their axes; rotules
of equal diameter, slichtly but distinctly umbonate, bearing at their
lateral margins a greater number of regular, comparatively small,
and strongly recurved teeth; birotulates of both classes occasionally
malformed, resulting in a projection of the axis through the rotules,
or in an irregular incision of their margin; length range of longer
class 75-88 g, of shorter 58-65 u; diameter of rotules in both about
18 u.

Gemmules moderately abundant in mature sponge, ranging in
diameter 430-520 g, spherical; pneumatic layer well developed and
granular, consisting of minute spherical air spaces; width of this
layer ranging 2842 g, so that both classes of gemmoscleres project
beyond the outer gemmular membrane; foramen distinetly tubular,
tube moderately long and slender, terminally bearing a crownlike rim,
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lobelike projections, or an irregular number of filaments of variable
length.

DistripurioN.—Ranging from the type locality in the European
T.85.R. west to Czechoslovakia and Germany, southeast to China
and Japan, recently also recorded from Australia (Racek, MS.); as
subfossil remains recorded from Hungary (Traxler) and from sedi-
ments in Lago di Monterosi, Italy (Racek, MS.).

Coror 1N nIFE.—Association with zoochlorellae quite frequent,
and color usually dark green, ranging to greenish yellow.

Discusston.—The apparent absence of this species in western
countries, its rather obscure original description, and the great
variability of the terminal foraminal projections of its gemmules
have all contributed to the regrettable fact that H. stepanowii remained
an ill-known species. The many descriptions by subsequent writers
of a range of “varieties," all based solely on the structure and shape
of the foraminal cirri, have only added to the already existing con-
fusion. Schriider (1927b) has to be commended for his pioneering
attempt to find a solution of this problem by comparative studies
of the gemmular porus tube in all spongillids with heterogeneous
birotulate gemmoscleres. However, in spite of his convincing demon-
stration of the close relationship of all Heteromeyenia species with
acanthoxea as free microscleres and his justified abolition of the
ill-conceived genus Carferius Petr, he too added to the confusion by
relegating H. stepanowii to mere “varieties” of his rediscovered
H. baileyi. Although, as shown in the discussion of H. baileyi, the
morphometric differences between the spicular components of H.
baileyi and H. repens are extremely insignificant, the H. stepanowii
complex displays a great number of such differences which justify
its clear separation from H. baileyi.

Schrider's (1927b) revision furthermore failed to do away with the
highly unstable additional criterion used by all previous authors for
the differentiation of the various species of Carferius Petr, i.e., the
extent and shape of the distolateral foraminal projections of the
gemmules. Petr (1886), in describing variations of this tube in E.
bohemica, expressed his views as to the possibility of this species
being identical with H. stepanowii, and the shape and number of the
foraminal projections in Carterius stepanowii formae arndti, palatinus,
and pefri are so similar that this criterion cannot possibly be retained
for their separation, even on a subspecific level. Recent studies of
H. stepanowii, found isolated in Australin (Racek, MS.), revealed
the great variability of foraminal projections under different growth
conditions and made it obvious that this eriterion alone is fully
unsuitable for racial discrimination within that species.
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Heteromeyenia latitenta (Potts, 1881)

Carterella latitenta Potts, 1381b, p. 176; 158824, p. 12.—Carter, 1852, p. 370.

Carlerius latitentus Petr, 1886, p. 92.—Wurts, 1950, p. 7.—enney, 1960, p. 33,

Carterius latitenta Mills, 1887, p. 162.—Totts, 1887, P 246.—Kellicott, 1891, p.
104.—Weltner, 1985, p, 114.—Kirseh, 1000, . 38.—8mith, 1921, p. 17.—
Schrider, 1927b, p. 101,

Heteromeyenia latitenta Schroder, 1927, p. 107.—Gee, 1931e, p. 41; 1932¢, p. 23

Marerian.—Slides of specimen from Pennsylvania (N. Gist Ges).

Descrirrion.—Sponge, according to original deseriptions, forming
shallow cushions on rocks in rapidly running water; surface even but
distinetly hispid, oscula inconspicuous. Skeleton forming an irregular
network of spicule fibers, joined together by a small amount of spon-
gin. Consistency of live sponge, soft, texture loose.

Megascleres smooth to sparsely microspined fusifrom amphioxea,
slender and sharply pointed; length range 265-285 », width ranse
8-11 u.

Microscleres slender amphioxea, entirely spined, spines only
slightly larger in central portion of sclere; length range 85-100 g,
width range 2-3 p.

Gemmoscleres birotulates of two length groups, usually possessing
identical rotules, rarely displaying marked differences in the shape of
the rotules in the two groups; shafts of both stout, armed with numer-
ous long and pointed spines; rotules of equal diameter, slightly but
distinctly umbonate, at their lateral margins deeply cleft into a num-
ber of recurved teeth; length range of longer class 60-78 g, of shorter
50-55 p; diasmeter of rotules in both about 16-18 g.

Gemmules numerous in mature sponge, ranging in diameter 410-
480 p, spherical; pneumatic layer well developed and granular, con-
sisting of minute subspherical air spaces; shorter gemmoscleres con-
tained within this layer, the few longer projecting beyond outer
gemmular membrane; foramen distinetly tubular, porus tube slender
and long, bearing one to two very long cirrous projections, arising
from a flat disk, flat and ribbon-like at their base and cylindrical in
distal parts.

Disrrisurion.—Found only in northeastern parts of the United
States.

Coror 1% LiFE.— Recorded as green.

Discussion.—In view of the only slightly differing lengths of the
two classes of birotulate gemmoscleres, Annandale (1009d) suggested
the inclusion of this species in the genus Ephydatia, together with
H. tentasperma. However, subsequent studies have clearly revealed
the heterogenous character of the gemmoscleres in both these species,
which together with the presence of typical microscleres make their
retention within the genus Heteromeyenia necessary. Even omitting the
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typical structure of the cirrous foraminal appendages on the gem-
mules of I latitenta, the gemmoscleres too are sufliciently different
from those of any of its congeners to warrant the separate specifie
status ol this species.

Heteromeyenio tentasperma (Potis, 1880)
Prate 9, rloures §, 9, 18

Spongilla tenfasperma Poits, 1880a, p. 331.

Spongilla tenosperma Potts, 1880b, p. 356.

Carterella tenospering Potts, 1881a, p. 140,

Carterius lenosperma Potts, 1857, p. 245.—MKellicott, 1891, p. 104.—Weltner, 1895,
p. 114 —Kirzeh, 1909, p. 35.—Smith, 1921, p. 17.—01d, 1936b, p. 11.—Jewell,
1939, p. 11.

Heteromeyenia fenosperma Schrider, 1927b, p. 108.—Gee, 1031e, p. 51; 1032¢, p. 34

Carlerius {enlaspermus Wurtz, 1950, p. 6.—Fenney, 1060, p. 34,

Carierius lentosperma Jewell, 1952, p, 452,

Materian.—Slides of specimen from Wisconsin (N. Gist Gee).

DEescrierion.—Sponge, according to original descriptions, forming
irregular masses on aquatic plants or shallow cushions on rocks;
surface comparatively even but hispid, oscula inconspicuous, Skeleton
forming an irregular network of spicule fibers, joined together by a
small amount of spongin. Consistency of live sponge not reliably
recorded.

Megascleres sparsely microspined fusiform amphioxea, very slender
and sharply pointed; length range 260-280 g, width range 7-10 pu.

Microscleres more or less uniformly spined slender amphioxea;
length range 75-80 p width range 2-3 u.

Gemmoscleres of two length groups, usually possessing identical
rotules; shafts of both stout and cylindrical, armed with a smaller
number of acute spines; rotules represented by a burlike arrangement
of lateral spines, often penetrated by a prolongation of the shaft;
length range of longer class 65-72 p of shorter 50-55 u; diameter of
rotules 15-18 p.

Gemmules numerous in mature sponge, ranging in diameter
420450 p, spherical; pneumatic layer well developed, consisting of
minute subspherical air spaces; shorter gemmoscleres entirely con-
tained within this layer, the few longer often projecting slightly
beyond outer gemmular membrane; fornmen distinctly tubular, porus
tube comparatively short and conical, bearing three to six irregular
and long cirrous projections.

Distrisurion.—Found only in northeastern parts of the United
States.

Coror 1N LiFE.—Reecorded as yellowish green.

Discusston.—This species, although listed by the majority of
authors as Carferius fenospermus or Heleromeyenia lenosperma, was
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originally described by Potts (1880a) under the name of Spongilla
tentasperma. Although a few pages later Potts redescribed the same
species under the name of . fenosperma and thus aided the retention
of this specific name by most subsequent authors, 8. tentasperma
certainly has page priority and therefore represents the correct
specific name of the spongillid discussed.

The spicules of H. tentasperma closely resemble those of . latitenta
in general structure, but the peculiar burlike “rotules” together with
the entirely different shape, length, and armature of the gemmular
porous tube in the former species are sufficient criteria to separate it
readily from the latter, However, additional material and data are
desirable in order to assess possible evironmental factors leading to
the often freak condition of the gemmoscleres in H. fentasperma,
which eould well point to a greater relationship to H. latitenta than
hitherto demonstrated.

Heteromeyenia tubizperma (Potts, 1881)

PraTte 9, Figunes 5-7, 17

Carterella tubisperma Potts, 1881a, p. 150.—DMMills, 1882, p. 57.

Carlerfus lubisperma Mills, 1887, p. 162.—Potts, 1887, p. 263.—Kellicott, 1591,
p- 103.—Weltner, 1895, p. 114.—Kirsch, 1909, p. 37.—Smith, 1921, p. 17.—
Old, 1932b, p. 471; 1936b, p. 11.—Arndt, 1926, p. 344—De Laubenfels,
1932, p. 111.—Eshleman, 1950, p. 44,

Heleromeyenia tubisperma Sehrdder, 1927h, p. 108.—Gee, 1931, p. 51; 1932, p. 25;
1937, p. 285,

Carterius fubizpermus Wurtz, 1950, p. 7—TPenney, 1960, p. 34.
Marerian.—Slides of specimen from Canada (N. Gist Gea).
Descriprion.—Sponge, according to previous descriptions, forming

irregularly massive encrustations on solid objects; surface uneven to

slightly papillose, oscula inconspicuous. Skeleton forming an irregular
network of spicule fibers, amount of spongin apparently not yet re-
corded. Consistency of live sponge soft, texture loose.

Megascleres sparsely microspined fusiform amphioxea, slender and
sharply pointed; length range 190-230 g, width range 7-10 .

Miecroscleres slender and rather long amphioxea, entirely spined,
spines in central portion of sclere distinctly larger; length range 85-
90 u, width range 2-3 p.

Gemmoscleres birotulates of two length groups, usually possessing
identical rotules in both classes; shalts of both cylindrical and stout,
armed with few acute spines, occasionally entirely smooth; rotules of
equal diameter, markedly umbonate, at their lateral margins with
numerous deeply cleft and distinetly recurved teeth; length range of
longer class 60-70 u, of shorter 4048 p; diameter of rotules 18-19 .

Gemmules numerous in mature sponge, ranging in diameter 500-550
u, spherical; pneumatic layer well developed, consisting of minute
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subspherical air spaces; shorter gemmoscleres entirely contained in
this layer, longer set protruding through outer gemmular membrane;
foramen distinetly tubular, porus tube slender and very long, ranging
from 0.5 to 0.9 diameter of gemmule, slightly enlarged at its distal
margin, and bearing five to six long eylindrical cirrous appendages.

Disrrisurion.—Apparently restricted to the eastern hall of the
North Ameriean Continent, ranging from Louisiana to Canada; record
from Ttaly (Garbini, 1897) based on the presence of one spicule, prob-
ably a result of wrong identification.

Coror 1w LIFE.—Recorded as ranging from brown {o green.

Discusston.—This species ean bedistinguished from other congeners
at a glance by the unusually long porus tube, as well as by the char-
acteristics of the gemmoscleres. Furthermore, its comparatively mas-
sive moda of growth, an unusual feature of the genus Heteromeyenia as
here restricted, should represent a most valuable factor in its identifica-
tion in the field.

Although Mills (1880) was first to give a detailed description of this
spongillid, he failed to give it a name; consequently Potts (1881a)
redescribed it under the name of Carterella tubisperma. In spite of the
fact that Mills was thus considered the original author of this specific
name, H. tubisperma must be correctly associated with Potts and not
with Mills.

Genus Anheteromeyenia Schrider, 1927

Heteromeyenia (Anheleromeyenia) Schrider, 1927b, p. 103.—Gee, 1931¢, p. 32,

Anheteromeyenia de Laubenfels, 1936, p. 36.

Heleromeyenia Potts, 1881a, p. 150 (part); 1887, p. 236 (part.})—Eshleman, 1950,
p. 41 (part).—Jewell, 1952, p. 455 (part).—FPenney, 1960, p. 40 (part).

TrrE spECIES.—DBy present selection Spongilla argyrosperma Fotts,
1880.

Dermvitron.—Megascleres usually stout amphioxea, only oe-
casionally amphistrongyla, as a rule conspicuously to coarsely spined.

Microscleres absent.

Gemmoscleres birotulates of two distinet series, each differing from
the other in length, as well as often also in shape; the shafts of both
series usually bearing a number of strong conical spines; rotules of the
longer class relatively small, consisting of a number of strongly
recurved hooks, or irregularly shaped; rotules of shorter class flat
to slightly dome-shaped, typically with a larger number of marginal
teeth.

Gemmules moderately large to large, subspherical to spherical,
scattered | throughout skeletal meshwork; pneumatic layer well
developed ‘and typically thick, granular, consisting of minute sub-
spherical air spaces; gemmoscleres embedded in this layer strictly
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radially, the outer rotules of the smaller series not quite extending to
the outer gemmular membrane, those of the longer series often con-
siderably surpassing it; foramen slightly elevated or distinetly tubular;
il porus tube present, its distolateral margins always without ecirri.

Sponges forming flat to massive encrustations, with surfaces ranging
from smooth to irregularly lobose; association with zoochlorellae
frequent, and consequently coloration often a light green. Con-
sistency ranging from soft to moderately firm.

Scattered but apparently widespread distribution in eastern parts
of the North American Continent, some species also recorded from
Ireland. ;

Discussron.—The subgenus Anheferomeyenia, erected by Schrider
(19271} for the inclusion of those species of Heteromeyenia which lack
free microscleres, was elevated by de Laubenfels (1936) to full generie
rank. The failure of both these authors to designate a generic type
species has led to the consideration of S. argyrosperma Potts as the type
species of Heteromeyenia sensu lato by Jewell (1952). However,
Jewell did not actually designate the type species mentioned but
merely stated in dealing with the genus Heteromeyenia: “No type
species was designated, but as H. argyrosperma was first to be men-
tioned and first described it has usually been regarded as the genotype”
(p. 451). Since S. argyrosperma Potts lacks free microscleres, and
therefore cannot possibly be considered as the type species of
Heteromeyenia as here restricted, it is herewith designated as the type
species of Anheteromeyenia, while H. repens Potls (now a synonym
of H. bayleyi (Bowerbank)) must be considered to represent the type
species of Heferomeyenia sensu stricto.

The very few species comprising the genus Anheferomeyenia can be
separated into two morphologically distinet groups. In one, represented
by A. argyrosperma, the gemmules possess a distinet porus tube and
their two length series of gemmoscleres are quite similar in shape.
The other is represented by the extremely variable A. ryderi with some
of its “varieties,” by A. pictovensis, and by the still somewhat dubious
and probably malformed species A. conigera and A. biceps. In this
group the gemmoscleres are distinetly heterogeneous in length as well
as in shape, and the micropyle of the gemmules is devoid of a distinet
porus tube and only slichtly elevated. While the present studies
revealed no significant morphometrie differences between the nominal
species of A. rydert and those of its former “varieties” A. r. baleni and
A. r. walshii, the different structure of the spicular components of
A. pictovensis makes it plausible to consider this spongillid a distinct
species. The apparently characteristic gemmoscleres of A. conigera
agree morphometrically with those usually found in A. ryderi, ex-
cepting those conical “swellings” around the rotules of the shorter
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class; and A. biceps, although at present not readily comparable with
any congener, is better to boe considered a dubious species until
additional material becomes available.

Anheteromeyenia argyrosperma (PPotts, 1880)
Prare 10, micunes 5-10

Spongille argyrosperma Potts, 18800, p. 357.

Heteromeyenia argyrosperma Potts, 1881a, p. 150; 1854b, p. 216; 1887, p. 239.—
MacKay, 1885, p. 233; 1880, p. 93.—Weltner, 1805, p. 114—8mith, 1921,
p. 17.—Gee, 1931, p. 32; 1937, p. 285.—0Id, 1932¢, p. 230; 1936b, p. 11.—
Jewell, 1939, p. 20; 1952, p. 452.—Eshleman, 1950, p. 42 —Penney, 19586,
p. 43; 1960, p. 40.

Heteromeyenia (Anhkeleromeyenia) argyrosperma Schrider, 1927b, p. 108,

Heteromeyenia argyrosperma var, fenuis Potls, 1887, p. 240.—Gee, 1931e, p. 51;
1932¢, p. 32.—Penney, 1960, p. 41.

Heteromeyenia (Anheferomeyenia) argyrosperma var, fenuts Schrider, 1927h, p. 108.

Matertan—Numerous specimens from the United States and
Canada.

Descrierion.—Sponge, according to previous descriptions, forming
small to minute cushions on solid objects; surface slightly hispid but
otherwise even, oscula inconspicuous. Skeleton forming an irregular
network, joined together by a small amount of spongin. Consistency
of live sponge soft, texture loose.

Megascleres slender, subfusiform to eylindrical, abruptly pointed
amphioxea, sparsely covered with small but sharply pointed spines;
length range 240-280 p, width range 13-17 .

Microscleres absent.

Gemmoscleres birotulates of two distinet length groups, in shape
only slightly differing from each other; the longer class with rather
robust and irregularly cylindrical shafts, often bent, and bearing
occasional recurved spines, and terminally with a smaller number of
strongly recurved, clawlike hooks; the smaller class considerably
shorter, their cylindrical shaflts abundantly spined, their terminal
rotules, consisting of strongly recurved hooks, somewhat flatter than
in the longer series; length range of longer class 110-125 g, width
range 7-10 u; length range of smaller class 65-80 p, width range
G-8 u.

Gemmules abundant in mature sponge, ranging in diameter 400-
450 p; pneumatic layer well developed and granular, consisting of
minute subspherical air spaces; gemmoscleres embedded in this layer
strictly radially, the shorter series not reaching to outer gemmular
membrane, the longer considerably surpassing it; foramen distinetly
tubular, porus tube slender and decreaszing in width towards its apex;
marginal cirri absent.




REVISION OF FRESHWATER SPONGES OF SPONGILLIDAE 117

Distrisurion.—Apparently restricted to the eastern half of the
North American Continent, ranging from Florida to Canada.

Coror ¥ viFE.—Recorded as gray.

Discussion.—A. argyrosperma can be casily separated from other
congeners by its only slightly pronounced difference in the shape of
both classes of gemmoscleres. However, as in all other species of this
genus, the spicular components are often malformed due to varying
chemical properties of the environment, and the retention of a separate
status for Potts' “variety” 4. a. fenuis seems {ully unwarranted.

Anheteromeyenia ryderi (Potts, 1382)
Prare 10, Figunes 1-4

Heleromeyenia ryderi Potts, 1882a, p. 13; 1884b, p. 216; 1887, p. 242 —Nlills,
1854, p. 146.—haeKay, 1885, p. 233; 1889, p. 87.—Kellicott, 1501, p. 103 —
Hanitsch, 1895b, p. 511.—Weltner, 1805, p. 114—Stephens, 1912, p. 9;
1020, p. 237.—8mith, 1921, p. 17.—Arndt, 1926, p. 344; 1928b, p. 156.—
Gee, 1931e, p. 48; 1932¢, p. 34; 1037, p. 285.—0ld, 1932b, p. 450; 1936h,
p- 11.—Jewell, 1939, p. 20.—Eshleman, 1950, p. 41.—Penney, 1954, p. 150;
1956, p. 358; 1960, p. 44.

Heteromeyenia (Anheleromeyenia) ryderi Schréder, 1927h, p. 108,

Heleromeyenia ryderi var. baleni Potts, 1887, p. 247.—Stephens, 1920, p. 242 —
Smith, 1921, p. 17.—Arndt, 1926, p. 344; 1928b, p. 164.—Gee, 1931e, p. 33;
1931e, p. 34.—Penney, 1931, p. 242; 1956, p. 36; 1960, p. 44,

Heleromeyenia ryderi var, walshii Potts, 1887, p. 246.—8chrider, 1927b, p. 108.—
Gee, 1931e, p. 52; 1932¢, p. 34.—Penney, 1960, p. 45.

Heteromeyenia macouni MacKay, 1900, p. 319.—Gee, 1931e, p. 42.

P Heleromeyenia conigera 01d, 1931, p. 298.—Gee, 1932c, p. 33.—Pennecy, 1960,
p. 43.

MaTterIAL—Numerous specimens from the United States (Louisi-
ana to Maine) and Canada.

Descrierion.—Sponge, according to original descriptions, forming
massive, often hemispherical cushions on solid objects; surface
irregular to lobose, oscula conspicuous and numerous. Skeleton form-
ing an irregular network joined together by a small amount of spongin.
Consistency of live sponge comparaiively soft, texture loose.

Megascleres variable in shape and armature, as a rule somewhat
short and fusiform amphioxea, covered with broadly conical spines
except at the extremities; length range 190-220 y, width range 13-19 g,

Mieroscleres absent.

Gemmoscleres birotulates of two distinet classes, both in regard to
length and shape; the longer class with rather robust and irregularly
cylindrical shafts, bearing a number of recurved spines, and terminally
with a smaller number of rather short and strongly recurved hooks;
the smaller class considerably shorter, their cylindrical shafts with
one or few spines, and terminally with flat to slightly umbonate rotules
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of equal size, with a large number of small crenulate teeth on their
slightly recurved margin; length range of longer class 50-75 y, width
range 6-8 g; length range of smaller class 3040 p, width range of shaft
3—4 u, of rotule 25-27 pn.

Gemmules abundant in mature sponge, ranging in diameter 320-
350 p; pneumatic layer well developed and granular, consisting of
minute spherical air spaces; gemmoscleres embedded in this layer
strictly radially, their longer elass protruding [rom the outer gemmular
membrane; foramen more or less simple without a discernible porus
tube, but present on a conical clevation.

DistrisuTion.—Apparently restricted to the eastern half of the
North American Continent, ranging from Louisiana to Canada.

Covror 15 LIFE.—HRecorded as light green.

Discuossion.—The great variability of spicular components of the
gemmular armature, a well-known phenomenon in most spongillids
with heterospecific gemmoscleres, is perhaps more pronounced in
A. ryderi than in other species of this complex. The gemmoscleres of
A. ryderi are hardly identical in any two specimens of the same locality
and tend to be greatly different in distant populations. Malformations
of gemmoscleres are quite frequent (see pl. 10, fig. 2) and the longer
as well as the shorter class are thus affected. The “varieties” baleni
and walshii of this species certainly fall into the usual morphometrie
range of the nominal species, and the retention of these two slightly
aberrant sponges as distinet races seems unjustified. The species
H. maecouni MacKay (1900), not present in the material available for
this study, was relegated by Gee (1931e) to a synonym of H. baleni,
so that it too must now be considered to [all elearly within the mor-
phometric range of A. ryderi, as here revised.

As mentioned in the generic discussion, H. conigera Old (1931)
most probably is nothing more than a malformed specimen of A.
ryderi. An examination of the holotype of the former clearly demon-
strated that the megascleres are fully comparable with those of any
range of the latter species, and that the longer gemmoscleres are
almost inseparable from those of A. ryderi in shape as well as in
measurements (see pl. 10, figs. 13-15). Omitting the characteristic
cone like swellings under the rotules of the smaller class of gem-
moscleres, even the general shape of their rotules is similar in both
species. Considering the frequence of malformed birotulate gemmos-
cleres in nearly all genera displaying them, it appears very likely that
these particular “swellings” in H. conigera are the result of a freak
deposit of silica due to some adverse environmental factors. This
assumption appears strengthened by the great variability displayed
by the shorter class of gemmoscleres in H. conigera, and that this
species apparently has been found only once.
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Anheteromeyenia pictovensis (Potts, 1805)
Puate 10, Figunes 5-7

Heferomeyenia piclovensis Potts, 1885n, p. 28; 1886, p. 228.—MacKay, 1585,
p. 233; 1886, p. 21; 1880, p. &7,

Heteromeyenia ryderi var., piclovensis Potts, 1887, p. 244.—Arndt, 1928b, p. 164.—
Gee, 1931e, p. 46; 19320, p. 34,

Heteromeyenia ryderi forma piclorensis Stephens, 1920, p. 241.—Arndt, 1026,

. 344,

Hclcfﬂmrycm'a piclouensis Smith, 1921, p. 17.

Heleromeyenia ryderi piclovensis Bmith, 1930, p. 184,

Anheteromeyenia ryderi var, pictorensis Schrider, 1027b, p. 108,

Heleromeyenia ryderi var, piclonensis Penney, 1960, p. 45.

MateriaL.—A small number of specimens from Canada (N. Gist
Gee) and the New England States (Penney).

Dzescrierion.—Sponge, according to previous descriptions, forming
massive crusts on solid objects; surface smooth to slightly irregular,
oscula conspicuous and numerous. Skeleton forming an irregular
network joined together by a considerable amount of spongin. Con-
sistency of live sponge recorded as comparatively firm, texture
compact.

Megascleres cylindrical, comparatively short and robust amphi-
strongyla, sometimes amphioxea with rounded or abruptly pointed
tips, superficially resembling amphistrongyla; they are covered with
strong spines throughout their length, which are straight and conieal
in the central portion of the sclere, and gradually curving towards
its tips mear the extremities; length range 165-210 g, width range
17-23 p.

Mieroscleres absent.

Gemmoscleres birotulates of similar differences in length and shape
as in A. ryderi, but with either smooth or only sparsely spined shafts;
length range of longer class 52-75 u, width of shaft 6-8 u; length
range of smaller class 3040 y, width range of shaft 3-4 u, of rotule
25-28 p.

Gemmules not very abundant in mature sponge, ranging in diameter
350-380 g, spherical; pneumatic layer well developed and granular,
consisting of minute spherieal air spaces; gemmoscleres embedded in
this layer strictly radially, their longer class conspicuously protruding
from the outer gemmular membrane; foramen more or less simple,
not forming a distinct porus tube, only slightly elevated.

DistrisuTion.—Apparently restricted to castern Canada, ranging
south to about New York.

Coror 1§ LiFE.—Recorded as light green.

Discusstox.—Although the shape of the gemmular spicular com-
ponents demonstrates a close affinity to A. ryderi, the existing mor-
phological differences, particularly the entirely different structure of
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the megascleres, seem important enough to consider <. piclovensis a
distinct and separable “form.” Its specific status, erected by Potts
(1885a, 1886) and MacKay (1885, 1886, 1889), is herewith restored.

Anheteromeyenia biceps (Lindensehmidt, 1950)
PraTe 10, ricunes 11, 12
Heteromeyenia biceps Lindenschmids, 1950, p. 214 —Penuney, 1960, p. 43,

MarerAL—Type specimen (USNM).

DEescripTioN.—Sponge, according to Lindenschmidt (1950), form-
ing shallow cushions of small dimensions; surface comparatively even,
oscula small. Skeleton forming an irregular network, joined together
by small amounts of spongin. Consistency of live sponge recorded as
rather firm, texture compact.

Megascleres subfusiform to cylindrical amphioxea, ranging from
smooth to microspined, their tips always entirely smooth; length
range 260310 g, width range 15-17 p.

Microscleres absent.

Gemmoscleres birotulates of two distinet classes, both in regard
to length and shape; the longer class with stout cylindrical shafts,
usually microspined, and terminally with a bulbous swelling bearing a
dense arrangement of coarse and rather blunt spines; the smaller
class with extremely slender shafts slightly longer than the diameter
of the rotules, and oceasionally protrude beyond them; and terminally
with flat rotules consisting of a smaller number of long rays, the latter
often subdivided; length range of longer class 3042 p, width of shalt
4-5 u; length range of shorter class 23-26 g, width of shaft 2 g, of
rotule 20-22 .

Gemmules abundant in basal parts of mature sponge, spherical,
ranging in diameter 350-380 p; pneumatic layer well developed but
not very high, consisting of minute subspherical air spaces; gem-
moscleres embedded in this layer radially, the longer class often
inserted at a slanting angle; foramen more or less simple, without
discernible tube, only slightly elevated.

Disrrieurion.—Found only in the type locality, the inlet and
outlet of Douglas Lake, Michigan, U.S.A.

Coror 15 LiFE—Recorded as ranging from yellow to green.

Discussion.—The intrageneric relationship of this spongillid,
known from only one locality, is at present difficult to assess. Because
of the heterogeneous structure of its gemmoscleres and the absence of
microscleres, the authors have little hesitation in placing this species
in the genus Anheteromeyenia; its affinities to the other known con-
geners have yet to be demonstrated.

The extremely fragile shafts and irregularly incised rotules of the
shorter set of gemmoscleres, the unusual form of the longer set, and
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the complete absence of their terminal rotules point to mallormations
of the spicular components of the gemmular armature due to un-
known factors. Whether these malformations ave the result of hybrid-
ization or eaused by adverse chemical properties of the environment
is a problem which can be solved only by future detailed studies of
additional material. Until then it appears advisable to retain the
separate specific status of A. biceps so that possible taxonomic evidence
will not be obscured.

Umborotula, new genus

Ephydatia Weber, 1590, p. 33 (part).—Weltner, 1805, p. 114 (part).—Evans,
1901, p. 71.—Annandale, 1011, p. 54 (part); 1918a, p. 201 (part).—Gee
and Wu, 1925b, p. 393 (part).—Verstman, 1927, p. 184 (part).—Gee, 1920¢,
p. 110 (part); 1927a, p. 1 (pact); 1927b, p. 61 (part); 1928, p. 225 (part);
19294, p. 297 (part); 1930a, p. 84 (part); 1930b, p. 170 (pari); 1931e, p. 34;
18324, p. 449 (part).—Arndl, 1932e, p. 564 (part).—Suvatti, 1950, p. 3
(part).

Meyenia Penney, 1960, p. 46 (part).

Tyre spEcies.—By monotypy Ephydaiia bogorensis Weber, 1890.

Derinirion.—Megascleres long and slender amphioxea, usually
covered with a small number of minute and inconspicuous conical
spines, rarely entirely smooth.

Microscleres absent.

Gemmoscleres birotulates of equal length, with rather long shafts
covered with large conical spines, and at either end with conspic-
uously umbonate rotules of equal size and shape; margin of rotules
slightly recurved, bearing a large number of small and regular
indentations.

Gemmules rather scarce, large and spherical; pneumatic coat well
developed, granular, consisting of minute and regular ﬂir_spﬂces;
gemmoscleres embedded in this layer strictly radially, their basal
rotules almost touching each other; foramen distinetly tubular, tube
delicate and in length only slightly surpassing width of pneumatic
layer.

}Spnnges forming delicate cushions of small size on aquatic plants;
coloration usually vivid green, owing to the presence of zoochlorellae.
Consistency soft and [ragile.

Apparently restricted to Southeast Asia. _

Discussion.—As a result of Pott’s (1887) erection of Haﬁar?meyen:m,
a certainly meaningless genus formerly including all spongillid species
with heterogeneous birotulate gemmoscleres, the only species of
Umborotula was left by all previous authors in the genus Ephydatia
(=Meyenia) for the simple reason that its gemmoscleres are hﬂ?ﬂm-
geneous. [t is quite obvious that such an arrangement cannot be retg.med
in modern spongillid taxonomy, since E. bogorensis Weber differs
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from all species of Ephydatia, as here redefined, to such an extent
that it cannot possibly be considered congeneric. On the other hand,
although displaying close affinities to most species of Heteromeyenia,
and particularly to Dosilia, the presence of homogeneous gemmoscleres
and the absence of asters from the latter genus would eliminate it
from belonging to the former. In order to demonstrate the econ-
spicuous differences of this SE Asian and Australian species from all
other spongillid genera, the erection of a new genus became inevitable,
Although the writer intended to use this genus in his forthcoming
revision of all Australian Spongillidae, the scope of the present work
made it imperative to introduce it at this stage.

Umborotula bogorensis (Weber, 1690)
Prate 11, FiGUREs 1, 18, 19

Ephydatiac bogorensis Weber, 1800, p. 33.—Weltner, 1895, p. 114.—Annandale
1911¢, p. &4; 19184, p. 201.—Gee and Wu, 1925b, p. 393.—Vorstman, 1927,
p. 184.—Gee, 1020¢, p. 110; 1927a, p. 1; 1927b, p. 61; 1028, p. 225; 19204,
p. 297; 1930a, p. 84; 1930b, p. 170; 1930e, p. 27; 1931c, p. 34; 1932a, p. 440;
1932, p. 28.—Arndt, 1932¢, p. 564.

Ephydatia llembingia Evans, 1901, p. 71.—Annandale, 1907n, p. 260; 1911c, p. 54;
1918s, p. 207.—Gee, 1930a, p. 90,

Ephydatia bogorensis var. blembingia Gee, 1031e, p. 34; 1032n, p. 449; 1032g,
p. 308; 19320, p. 28.—Suvatti, 1950, p. 8.

Meyenia bogorensis Penney, 1960, p. 46.

Meyenia bogorensiz var, Wembingia Penney, 1900, p. 46.

Marerian.—Slides of types of E. bogorensis (AmstM) and E.
blembingia (BM), and specimens of U. bogorensis from Soochow,
China, and Java.

Descriprron.—Sponge forming cireular or irregular crusts or
nodules of minute size on aquatic plants; surface slightly hispid due
to projection of spicule fibers through dermal membrane; oscula
small and inconspicuous. Skeleton consisting of an open meshwork
formed of spicule fibers bound together by only small amounts of
spongin, Consistency of live sponge very soft and fragile.

Megascleres feebly curved and slender amphioxea, which are
fusiform and covered, with the exception of their tips, with very
minute conical spines; length range 240-370 y, width range 13-16 p.

Microscleres absent.

Gemmoscleres, when fully developed, birotulates with compara-
tively long and spiny shafts, and with equal umbonate rotules whoze
margins are distinetly recurved and regularly incised; length range
60-78 u, width range of shafts 3—4 x, diameter of rotules 22-27 .

Gemmules very scarce and scattered throughout meshwork of
sponge, spherical, ranging in diameter 450-600 u; pneumatic coat
well developed, consisting of very minute air spaces, and granular;
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gemmoscleres embedded in this coat radially, their basal rotules
almost touching each other, and their distal rotules projeeting beyond
outer surface of pneumatic layer; foramen produced into a short,
somewhat conical porus tube.

Distrisurion.—Formerly known only from Malaysia, Indonesin,
Thailand, and China; also oceurring in Australia (Racek, MS.).

Covor 1x Lire.—Light brown (Gee) to dark green.

Discussion.—Alter a detailed comparative study of K. bogorensis
and E. blembingia, Gee (1930a) found the existing differences between
these two formerly separated species so small that he encountered
difficulties in expressing them; he had no hesitation in relezating the
latter to a wvarigtal form of the former. The reexamination of the
type material of both species during the present study revealed
clearly that their separation, even on a subspecific level, is fully
unwarranted. It is obvious that Evans (1901) was unaware of the
description of E. bogorensis by Weber (1890), or he would have com-
pared his newly erected species with Weber's sponge as well as with
Dosilia plumosa.

[7. bogorensis is closely related to a number of species belonging to
other genera, and in particular to Heteromeyenia species (megascleres,
gemmoscleres, structure of gemmules, coloration, and minute form of
sponge) and Dosilia (megascleres and gemmoscleres). However, it
differs from species of both these genera in the complete absence of
free microscleres, and from Anheferomeyenia speeies in a number of
decisive eriteria.

Genus Cortomeyenia Weltner, 1913

Meyenia Mills, 1584, p. 146 (part).—Potts, 1884b, p. 216 (part}; 18587, p. 230
(part)—MacKay, 1389, p. 92.—XKellicoil, 1591, p. 103 (parl}.—XKirsch
1909, p. 37 (part).—Jewell, 1952, p. 453 (part).—Weltner, 1805, p. 122
(part); 1913, p. 480,

Ephydatia Smith, 1921, p. 17 (part).—Gee, 1931e, p. 37 (part); 1932c, p. 27
(part).—Jewell, 1939, p. 16 (part).

Cervomeyenia Weltner, 1913, p. 480.—Geec, 1931e, p. 36; 1932¢, p. 27—De
Laubenfels, 1936, p. 36.—Jewell, 1952, p. 4533.—Penney, 1960, p. 35.

Parameyenia Jewell, 1952, p. 455.

Type spEciEs.—Meyenia everelfi Mills, 1884,

Dervirion.—Megascleres slender and fusiform amphioxea, en-
tirely smooth.

Microscleres always present in dermal membrane and symplasm;
they are microbirotulates with straight to strongly curved slender
shafts, and terminally with a small number of recurved hooks of
moderate length.

Gemmoscleres birotulates of two length groups, both with slender
and smooth shafts and terminally with a smaller number of recurved
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teeth, representing distinetly umbonate rotules; size differences of
the two classes either negligible or very distinet.

Gemumules rather scarce, large and spherieal; pneumatic coat well
developed, consisting of minute air spaces, often somewhat granular;
gemmoscleres embedded within this layer radially, the longer class
protruding from the outer gemmular membrane.

Sponges forming extremely delicate and small encrustations on
aquatic plants. Coloration always vivid green, owing to the presence
ol zoochlorellae, Consistency very solt and fragile.

Discusston.—The genus Corvomeyenia was loosely introduced by
Weltner (1913) to include those freshwater sponges which, in addition
to their birotulate gemmoscleres, possess minute birotulate micro-
scleres in both their symplasm and dermal membrane. Apart from the
species Meyenia everetti Mills, designated by Jewell (1952), two ad-
ditional sponges of highly dubious identity, Spongilla novae-terrae
Potts and Spongilla discoides Penney, were also included in this genus.
However, the present investizations revealed beyond doubt that their
retention in this genus is fully unwarranted.

The dubious identity of 8. novae-ferrae is best demonstrated by the
difficulty of authors to document its generic position, since this
“species” has alternatively been listed as belonging to Spongilla and
Ephydatia (=Meyenia), as well as to Corvomeyenia and Corvospongilla.
The reexamination of its type slides made it quite clear that it cannot
be considered a distinet species, but that it represents a hybrid of
C. everetti and a species of another not clearly recognizable genus,
possibly Eunapius or Spongilla. The presence of unmistakably
typical microbirotulates of C. evereffi in the spicular mixture of §.
novae-ferrae and the grossly malformed gemmosecleres are proof of a
sexual hybridization between the former species and that of some other
renus, rather than a mere ecomorphic variation of the latter.

The inclusion of S. discoides Penney in the present genus has been
aided by the incorrectness of its original description and by the
presence of distinct microbirotulates. Jewell (1952), using Penney's
orizinal description, found the apparent presence of two classes of
“flesh spicules” important enough to erect a new genus, Parameyenia.
Penney (1957), while correcting his earlier mistake in recording ab-
normal disklike gemmules of this species, placed it into Corvomeyenia
in spite of the absence of gemmules in the only specimen found. The
reexamination of the type of S. discoides (USNM no, 22194) during
the present studies made it clear that this species contains some,
probably adventilious, microbirotulates of C. everetti or a closely
allied species, but that the remainder of its spicular components are
those of Anheteromeyenia rydert, claimed by Penney (1933) to occur in
the type locality of S. discoides. The two types of “flesh spicules”
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described and figured by Penney (1933) and used by Jewell (1952) for
the erection of Parameyenia arve the two types of typical gemmo-
scleres in any range of A. ryderi, and the meguscleres obviously also
belong to that species. Consequently, the genus / Yarameyenia must
now be considered a nomen nudum and S. discoides relegated to &
synonym of . ryderi.

While the identity of S. novae-terrae and S. discoides can now be
considered as resolved, some additional taxonomic problems have yet
to be cleared up. In the material available for this study, specimens
are represented which certainly belong to this genus, but which seem
specificially or at least subspecificially distinet from C. everelti. These
specimens are here disregarded, since they will be dealt with in a
forthcoming paper by F. Harrison (pers. comm.),

Corvomeyenia everetti (Mills, 1804)
Meyenia everefti Mills, 1584, p. 146.—Poiis, 1884b, p. 216; 1887, p. 230.—MacKay,
1889, p. 92.—Kellicott, 1891, p. 103.—Kirsch, 1909, p. 37.—Jewell, 1952, p.

453,
Ephydatia cveretti Weltner, 1895, p. 122; 1913, p. 480.—Smith, 1921, p. 17—

Jewell, 1939, p. 163.
Corvomeyenia everetls Weltner, 1913, p. 480.—Gee, 1931e, p. 37; 1932¢, p. 27—

Jewell, 1952, p. 453, —Penuey, 1960, p. 35,

MarERIALS,—Specimens and slides from various localities in the
eastern U.S.A. (Jewell, N. Gist Gee).

Descriprios.—Sponge always extremely delicate, [orming very
small encrustations on aquatic plants; surface with noticeable projec-
tions, but distinctly hispid; oscula extremely inconspicuous, dermal
membrane well developed and closely adhering to symplasm. Skeleton
consisting of ill-defined and irregular spicule fibers without erganized
arrangement, joined together by negligible amounts of spongin. Con-
sistency very soft and fragile.

Megascleres slender, feebly curved, distinetly fusiform amphioxea,
entirely smooth; length range 195-285 u, width range 609 p.

Microscleres microbirotulates with a slender, smooth, feebly curved
or straight shaft, and terminally with a circular arrangement of 5-8
distinetly recurved spines, representing an umbonate rotule; length
range 16-19 g, average thickness of shaft 2 u, dinmeter of rotules
3-5 p.

Gemmoscleres birotulates of two not very distinet length groups,
but more or less of one class; consisting of a straight, slender, and
smooth shaft, and terminally of equal umbonate rotules, represented
by a circular arrangement of 5-7 distinctly recurved stout spines;
length range of longer series 60-72 g, of smaller 42-57 p; thickness of
shaft 3-5 p, diameter of rotules 16-19 p.
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Gemmules apparently searce, scattered through skeletal meshworls,
spherical, ranging in diameter 480-530 g; pneumatic layer well de-
veloped, consisting of very minute and regular air spaces; gemmo-
seleres embedded in this coat in a single, rather dense layer, the longer
class protruding through outer surface of pneumatic layer; shape of
foramen not reliably observed.

Disrmsurion.—Apparently restricted to the northern half of the
eastern U.S.A. and southern Canada.

Coror 1¥ LIFE—Emerald green.

Discussion.,—The insulficient original description of C. everetli and
the comparative paucity of material of this species collected caused
most previous authors to believe that the gemmoscleres in this species
are homogeneous in length. Even though thelength differences between
the longer and shorter gemmoscleres of €. everefti are not very pro-
nounced, two distinet length groups could be cbserved on all slides
examined. The intimate relationship of this species to those of Hefero-
meyenia and Anheteromeyenia is thus quite obvious.

Extensive material collected in southeastern United Stales, par-
ticularly in South Carolina, seems to possess spicular criteria distinetly
different from those displayed by the typical species. A forthcoming
comparative study of this material by Harrison (pers. comm.) will
decide whether these clearly discernible differences are to be consid-
ered of specifie or subspecific significance. At present it is advisable to
consider Corvomeyenia a monotypic genus, even though provisions
have been made in the generic definition to include certain criteria
displayed by the southern specimens mentioned above.

Genus Dosilia Gray, 1867, redefined

Dozilia Gray, 1867, p. 550 (part).—Annandale, 191le, p. 110; 1912d, p. 384;
1918a, p. 213.—Gee, 1931e, p. 37; 1932¢, p. 28.—De Laubenfels, 1936, p. 37.—
Jewell, 1952, p. 450.—Penney, 1960, p. 38. (Not Desilia Dyboweky, 1884b.)

Spongilla Carter, 1849, p. 85 (part) —Bowerbank, 1863, p. 449 (part),

Meyenia Carter, 1881a, p. 94 (part).—Potts, 1887, p. 233 (part).

Heteromeyenia Mills, 1888, p. 313 (part).—Weltner, 1895, p. 127 (part).

Ephydatia Weltner, 1895, p. 126 (part).—Kirkpatrick, 1906, p, 226,

Asteromeyenia Annandale, 1812a, p. 593.—De Laubenfels, 1936, p. 36.—Gee,
1931e, p. 32.—Wurtz, 1950, p. 5.—Eshleman, 1950, p. 42.—Jewell, 1952,
p- 453.—Penney, 1960, p. 33.

Astromeyenia Schrider, 1927h, p. 101,

Tyre srecies.—By subsequent designation (De Laubenfels, 1036)
Spongilla plumosa Carter, 1849.

Dermvirion.—Megascleres slender and distinetly fusiform amphi-
oxea, either entirely smooth, or covered with minute and scattered
spines except al their tips.

Miecroscleres present in varying abundance in dermal membrane
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and symplasm, either distinet asters, usually with rays arising from a
central spherical nodule, or rough amphioxea which in their central
portion bear a number of long perpendicular radiating rays, or a com-
bination of both of these types.

Gemmoscleres of either slightly or markedly differing length groups,
in the latter case of two distinet classes, never of equal length; they are
stout birotulates with strongly spined shafts and terminally with
distinetly umbonate rotules of equal diameter, their margins ineised
into a number of recurved teeth.

Gemmules usually very abundant, scattered in the skeletal mesh-
work, large and always subspherical, often distinetly ovoid; pneu-
matie layer consisting of minute spherical air spaces; gemmoscleres
with their upper rotules often protruding through outer surface of
this layer; foramen produced into a short and straight tubule.

Sponges often large and spherical with a rather uneven and lobose
surface, giving them a feathery appearance; osculs small but con-
spicuous, dermal membrane well developed. Skeleton consisting of
defined radial spicule fibers, and an irregular arrangement of slightly
coherent transverse fibers. Consistency moderately solt but very
fragile. Coloration varying from green to brown.

Distribution distinetly discontinuous, most species apparently
preferring tropical and subtropical climates.

Discussion.—As mentioned in other sections of this paper, the
erectionof Pott's (1887) genus Heteromeyenia, a heterogeneous assem-
blage of not always related spongillid species, had its most regrettable
taxonomic consequences right to the present day. The system of
Potts failed to provide for microscleral criteria as distinguishing
features, characters of utmost importance for the reliable assessment
of the intergeneric relationship, regardless of an apparently similar
shape or arrangement of the gemmoscleres. This failure, together
with the ensuing division of the “Meyeninae” into species with
homogeneous and heterogeneous birotulates by later authors, led to
an artificial generic split of many closely related species. While I,
plumosa, D. palmeri, and D. brouni were thought to possess one
length group of birotulates and retained in Ephydatia (=Meyenia),
H. radiospiculata Mills and H. plumosa Weltner with their conspic-
uously differing two length groups of birotulates were relegated to
species of Heteromeyenia.

In his justified desire to separate I1. radiospiculata and H. palmeri
on account of their stellate microscleres from Heteromeyenia, Annan-
dale (1912a) added to the confusion by his erection of a new genus,
Asteromeyenia, for their inclusion. Schrader (1927b), realizing the
intrageneric relationships within Heteromeyenia, made the first
attempt to subdivide Pott’s genus into a number of more natural
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groups. However, he too failed to see the intimate relationship of
those “heterogeneous” species with stellate microscleres, which he
grouped into the new subgenus Astroleteromeyenia, to the “homoge-
neous” group represented by Dosilia.

Since the definition of Desilia Gray, as here amended, makes it
possible to include all known species with stellate microscleres into
this genus, no apparent purpose can be served by severing their
obvious natural relationships with their relegation to two different
genera. Moreover, the transfer of the two heterogeneous species of
Dosilia to Heteromeyenia is now impossible, since the latter genus has
been resiricted in this paper for the inclusion of those species with
heterogeneous gemmoscleres which possess dinctine microscleres.
Both H. radiospiculata Mills and II. plumosa Weltner are therefore
herewith included in Dosilia, an arrangement that will make it neces-
sary to rename Weltner’s species, should this eventually not be found
identical with H. rediospiculata as assumed by the present authors.

Dosilia plumosa (Carter, 1849)
Prate 11, Fiaunes 2-5

Spongilla plumosa Carter, 15849, p. 85.—Bowerbank, 1863, p. 449,

Dogilia plumesa Gray, 1867, p. 551.—Annandale, 1911e, p. 111; 1912d, p. 384;
1918a, p. 213.—Gee, 19320, p. 28; 1932, p. 529.—De Laubenfels, 1936,
p. 37.—Jewell, 1952, p. 450.—Penney, 1960, p. 39.

Meyenia plumesa Carter, 1881a, p. 94.—Potts, 1887, p. 233.

Ephydatie plumosa Weltner, 1895, p. 126.

(Mot Heleromeyenia plumosa Weltner, 1895.)

Marerian.—Slides of type (BM and IM); specimens and slides
from India (N. Gist Gee).

Dgescriprion.—Sponge, according to previous authors, massive
and bulbous; surface uneven, lobose, ozeula small but conspicuous,
dermal membrane well developed. Skeleton consisting of well-defined
radial spicule fibers, coated forether by a varying amount of spongin,
and much slimmer transverse fibers. Consistency moderately soft
but very fragile.

Megascleres slightly curved, distinetly fusiform, and smooth am-
phioxea; length range 400-520 p, width range 15-21 p.

Mieroscleres present in great abundance in the symplasm and the
vicinity of gemmules; they are stellate spicules consisting of 8-12
rays projecting from a distinct central globular nodule; the rays usually
smooth, terminating in a small number of minute recurved distal
spines; occasionally the microscleres are represented by granulated
amphioxea which bear in their central portion a number of radiating
and perpendicular rays; length range of microscleres extremely
variable, radius of rays not exceeding 15-18 p.
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Gemmoscleres birotulates with a strongly spined eylindrical shaft
which abruptly increases in width just below the rotules; rotules
distinetly umbonate and of equal size and shape, their marging in-
cised into numerous blunt and recurved teeth; length range 55-85
4, thickness of shaflt 34 g, diameter of rotules 23-25 p.

Gemmules usually very abundant, scattered throughout skeletal
meshwork, and strongly subspherical to ovoid averaging 500-680 u
in dinmeter; pneumatie layer well developed and granular, consisting
of minute spherical air spaces; gemmoscleres regularly embedded
in this coat, their upper rotules rarely protruding through its outer
surface; foramen produced into a short and straight tubule.

Distrisuriox.—Known from India (type locality) and the Philip-
pines, probably also occurring in other parts of SE. Asia.

Coror 1x Lire.—Recorded as green and pale brown.

Discussion.—This species has been adequately described by
previous authors, and the present studies did not reveal additional
criteria for discussion. In all slides examined, however, its gemmo-
scleres are slightly but distinctly unequal in length, more or less
forming two length series. This observation is in contrast 1o the
statements of all previous authors, who described the gemmoscleres
of this species as homogeneous, thus aiding its separation from other
species of this genus with more conspicuous length differences of their
gemmoscleres.

Kirkpatrick (1906, p. 226), in comparing this species with his
“yariety” brouni of E. plumosa, found the shafts of the gemmoscleres
in the Indian sponges uniformly cylindrical. However, in our material
studied the great majority of gemmosclere shalts distinctly increase
in thickness just below the rotules, just as in other related species.
It is obvious, therefore, that this eriterion cannot be considered of

specific importance.
Dosilia palmeri (Potts, 1805)
Prate 11, rigures 6-9

Meyenia plumosa var. palmeri Potts, 1885, p. 5587; 1857, p. 234, —Kellicott, 1801,

p. 103.
Dosilia palmeri Annandale, 1011c, p. 111.—8mith, 1921, p. 17.—Gee, 1932c,
p. 28.—Arndt, 19333, p. 18— Rioja, 1040a, p. 187.—Eshleman, 1950, p.

40.—Penney, 1960, p. 39.

MateriaL—Slides of type (USNM no. 5419) and of a specimen
in Gee's collection (no. 54286).

DescriprioN.—Sponge, according to Potts (1887), forming large
spherical masses on branches of trees; surface not reliably observed,
appearance of sponge rather feathery. Skeleton apparently of a simi-
lar construction of that of the foregoing species. Consistency soft

and very fragile.
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Megascleres feebly curved to almost straight and fusiform amphi-
oxea, sparsely microspined in their central portion; length range 370~
450 u, width range 14-20 p.

Microseleres not very abundant in dermal membrane or symplasm;
in form and size fully comparable with those of 1), plumosa, but ter-
minal pseudorotules on rays absent, or represented by an irregular
arrangement of distal spines,

Gemmoseleres very similar to those of the preceding species but
somewhat larger and stouter; length range 75-95 p, thickness of shaft
56 u, dinmeter of rotules 26-28 p.

Gemmules numerous in the lower part of the sponge, subspherical
to ovoid, ranging in diameter 450-690 u; pneumatic layer well devel-
oped and granular, consisting of minute spherical air spaces; gem-
moscleres with their upper rotules often projecting through outer
surface of pneumatic coat; foramen produced into a short and straight
tubule,

DisTrisuTioN.—Apparently restricted to central America.

Coror 1w LirE.—Not yet reliably observed; dry sponge recorded
as dark brown (Potts).

Discussion.—This species is very closely allied to D. plumosa
from SE Asia, but differs in the possession of distinctly microspined
megascleres, in the absence of pseudorotules on the rays of its micro-
scleres, and by its stouter and longer gemmoscleres. Annandale
(1911c) was first to elevate Pott's “variety” to full specific rank, an
arrangement followed by all subsequent authors. As in D. plumosa,
even the gemmoscleres of . palmeri ave slightly but distinetly of two
length series, although this condition has not been recorded in pre-
vious literature,

Kirkpatrick (1906) gave a brief but valuable comparison of this
and the preceding species with I, brouni from the Nile R. Our ex-
aminations of the various slides of all these sponges mentioned were
able to demonstrate beyond doubt that they represent distinct species.

Dosilia brouni (Kirkpatrick, 1906)
Prate 11, ricures 10-13

Ephydatia plumosa var, brouni Kirkpatrick, 1906, p. 220.—Weltner, 1913, p. 475.
Dogilia brounii Annandale, 1914, p. 245.—Penney, 1960, p. 39,
Dosilia plumosa var. brownii Gee, 1931e, p. 34.
Dogilia brownii Gee, 1932¢, p. 28.
Dosilia brouni Arndt, 1936, p. 17,

Marerian.—Slides of syntype (N. Gist Gee).

Dzscriprion.—No data available on the form, skeletal eriteria,
and consistency of this species; original description referred to its
resemblance to D). plumosa from India,
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Meeaseleres almost, straight, distinetly fusiform and entire
amphioxea; length range 380-550 py, width range 17-21 u.

Microseleres very abundant in dermal membrane and symplasm;
true stellate forms (asters) comparatively rare, the majority being
slender and microspined amphioxea which bear in their central portion
i number of long and perpendicular rays; length range 65-75 u, length
of rays 2240 u.

Gemmoscleres birotulates of slightly but distinetly unequal length,
with a strongly spined eylindrical shaft which oceasionally is slightly
bent and abruptly increases in width towards the rotules ; the latter
less distinetly umbonate as in the foregoing two species, their margins
incised into a number of rather sharp and recurved teeth; length range
52-75 p, thickness of shaft 34 u, diameter of rotules 23-24 i

Gemmules slightly subspherical, ranging in diameter 490-600 pu:
pneumatic layer well developed and granular, consisting of minute
spherical air spaces; gemmoscleres with their upper rotules rarely pro-
jecting through its outer surface; shape of foramen could not be re-
solved in the material available for this study.

Distrisorion.—Only known from the type locality, the Nile R.

Coror 13 L1FE.—Not yet recorded.

Discussion.—In his original description of this species, Eirkpatrick
(1906) listed a number of valuable spicular differences from the pre-
ceding two species. Disregarding one of them, the supposedly different
form of the gemmosclere shafts, as incorrectly observed, the remainder
of criteria are in much sharper contrast to both D. plumosa and D.
palmeri than those separating these latter two species. The almost
complete absence of true asters, and their replacement by a transitional
amphioxous selere with perpendicularly arranged central rays, as well
as the rather flattish shape of the umbonate rotules are perhaps the
most outstanding distinguishing criteria which clearly separate I
brouni from all its congeners. However, it is to be regretted that no
data are available on the general characteristics of this species, and
future collections are highly desirable.

Ly smooth

Dosilia radiospiculata (MWMills, 1888)
PraTe 11, Froures 14-17

Heleromeyenia radiospiculata Mills, 1888, p. 313.—Weltner, 1895, p. 128.—Kelli-
eott, 1807, p. 50.—Gee, 1032, p. 34.

Asteromeyenia radiospiculaia Annandale, 1012a, p. 593.—8mith, 1921, p. 17.—0ld,
1936b, p. 11 —Wurtz, 1950, p. 5.—Jewell, 1952, p. 453.—Penney, 1960, p. 33.

Astromeyenia radiospiculata Schrider, 1927h, p. 101,

FH cteromeyenia plumosa Weltner, 1895, p. 127, —Gee, 1931e, p. 46; 1932¢, p. 25.

A steromeyenia plumosa Smith, 1921, p. 17.—0ld, 1930b, p. 11.—Eshleman, 1950,
p- 42.—Penney, 1960, p. 33.

fAstromeyenia plumosa Schrider, 19270, p. 101,

are—430—68—11
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MateriaL—Specimens and slides from Granite City, Ill. (USNM
no. $438), Fish Hatchery at Marion, Ala., Virdigris R., Okla., Ohio R.,
Loyola University, La., Ilineis; also from New Orleans (Gee no.
53037), Everglades, Fla. (USNM no. 6183), Rio Grande, Tex., and
Arkansas (USNM no. 8459) ; syntype of H. plumosa Weltner (slide of
type in ZMB, now at USNM).

Descrirtiox.—Sponge usually forming bulbous masses; surface of
live specimens not yet reliably recorded. Skeleton consisting of well
defined radial and irregularly arranged slimmer transverse spicule
fibers. Consistency moderately soft but very brittle.

Megzascleres slightly curved, slender, and distinetly fusiform am-
phioxea, ranging from entirely smooth to distinetly microspined;
length range 200400 g, width range 14-23 u.

Microseleres moderately abundant in the symplasm and the
vicinity of gemmules; they are stellate spicules consisting of 6-8
rays projecting from a distinet central nodule; the rays usually
microspined, terminating in a small number of minute recurved
distal spines arranged in the shape of a small rotule; occasionally
transitional amphioxous microscleres, distinetly granulated, and
bearing in their central portion a number of perpendicular long rays;
length range of microscleres extremely variable.

Gemmoscleres of two conspicunously distinct classes: (1) Birotulates
of slichtly but distinetly unequal length, with a strongly spined
cylindrical shaft, and terminally with umbonate rotules of equal
diameter whose margins bear an irregular arrangement of triangular
teeth; and (2) extremely long birotulates of greatly varying length,
their shafts often bent and smooth, oceasionally bearing a few spines,
their rotules represented by a small number of strongly recurved
hooks; shaft cylindrical, as a rule distinetly fusiform, resembling the
shape of megascleres; length range of (1) 45-82 g, thickness of shaft
8-19 u, diameter of rotules 22-26 u; length range of (2) 120-230 g,
thickness of shaft in central portion 16-20 p.

Gemmules spherical, ranging in diameter 540-610 g; pneumatic
coat well developed, consisting of minute spherical air spaces; smaller
class of gemmules within this coat, larger class invariably projecting
through its outer surface, often for a great distance; foramen pro-
dueed into a short and straight tube, projecting through pneumatic
coat but not surpassing its outer surface.

DisrripuTion—Ranging from the Canadian border south to
Mexico.

Coror 18 LiFE—Apparently not yet recorded.

Discussion.—Doesilia radiospiculala agrees with the three preceding
species in all structural and spicular details, but in addition it possesses
an extremely large and distinetly heterogeneous class of longer
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gemmoscleres. These unusual spicules, however, cannot be con-
sidered a constant feature either in size, form, or abundance. Their
shafts are quite frequently distinetly fusiform, fully resembling the
shape of megascleres, and their “rotules” represented by a small
number of long hooks of varying curvature.

During the present studies it became obvious that a clear differentia-
tion of characters displayed by this species and H. plumosa Weltner
is extremely difficult, if not altogether impossible. Although the
former species is recorded as possessing microspined megascleres and
strongly recurved hooks on their longer class of gemmoscleres, this
condition was often also found in specimens labeled H. plumosa,
and many transitory spicules wers present in specimens of both these
“species’” recorded. Since H. plumosa could not be located, it is im-
possible to decide whether or not these two species are identical and
additional studies are highly desirable.

Should later research indicate that Weltner's species is entitled to
specific or subspecific rank, it will be necessary to change its present
specific name, since it represents a junior homonym of I, plumosa
(Carter). The nomen novum Dosilia heferogena is herewith proposed.

Genus Trochospongilla Vejdovsky, 1883

Trochospongilla Vejdoveky, 1883b, p. 31; 1883a, p. 332; in Potts, 1887, p. 176.—
Weltner, 1893, p. 7; 1895, p. 120,—Girod, 1809, p. 109.—Annandale, 1911e,
p. 113; 1912d, p. 384; 1018a, p. 213.—Gee and Wu, 1925c, p. 11.—Gee,
1926a, p. 180; 1927¢, p. 185; 1931e, p. 51; 1932L, p. 1; 1932¢, p. 42.—Arndt,
1926, p. 344; 19282, p. 78.—De Laubenfels, 1936, p. 37.—Eshleman, 1050,
p. 42.—Jewell, 1952, p, 452—8imon, 1952, p. 80.—Penney, 1960, p. 55,

Tubella Potts, 1882, p. 14; 1884, p. 216; 1886, p. 228; 1887, p. 210 (part).—
MaocEay, 1885, p. 233; 1880, p. 87.—Kellicott, 1801, p. 104.—Weltner,
1895, p. 128 (part).—Girod, 1899, p. 112 (part).—Annandale, 19084, p. 248
(part) ; 1909{, p. 102 (part).—Smith, 1921, p. 17; 1930, p. 184.—Penney, 1931,
p. 240; 1960, p. 58 (part).—Jewell, 1939, p. 20

TyrE srEciEs.—DBy original designation Spongilla erinaceus
Lieberkiihn (1856), declared an invalid name by Weltner (1893),
and replaced by that author with Trochospongilla horrida.

Derintrion.—Megaseleres usually short and stout amphioxea or
amphistrongyla, either completely smooth or covered with a varying
number of small to very strong spines.

Microscleres absent.

Gemmoseleres minute birotulates with rather stout, smooth, and
comparatively short shafts, and at either end with circular rotules of
entire margins, which frequently are recurved in the same direction;
in some species both rotules of equal size and shape; more often
outer rotule conspicuously smaller than inner; exceptionally outer
rotule reduced to a small disc of regular or irrecular shape.
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Gemmules often very abundant, extremely small and subspherieal
to spherical; pneumatic coat well developed but usually very thin,
consisting of small rounded air spaces; both gemmular membranes
well developed; gemmoscleres embedded in the pneumatic coat
radially, usually forming one layer only, their inner rotules often
overlapping each other; gemmules sometimes encased in a capsule of
normal megaseleres; foramen simple to slightly tubular, always some-
what elevated.

Sponges forming shallow but often extensive encrustations on
various substrata; surface hispid and uneven, with a number of short
and erect tubular projections; most species apparently shunning light.
Coloration a dark brown. Consistency moderately soft to very hard.

Widely distributed throughout the world as a genus, though most
species possess more or less sharply defined zoogeographical boundaries.

Discusston.—The genus Trochospongilla was among the first newly
erected genera designed for a clearer subdivision of the Meyeninae
Carter, considered by most previous authors as a separable subfamily.
At the time of its erection, only four of the six then known species
scemed to fit the generic definition by Vejdovsky (1853b), and the
two remaining obvious congeners I'. paululas and T. pennsylvanica
were retained in the superficially applicable genus Tubella Carter by
even some most recent authors. Although the gemmosclere rotules of
some Trochospongilla species are equal in size and shape, the upper
rotule of the majority of species is invariably smaller, and it is not
surprising to find some extremes in which the upper rotuleis very small,
or even rudimentary. All the species of Trochospongilla, as here re-
defined, form a distinet group of spongillids and none of them can be
considered to belong to another penus. Annandale (1911c¢), while
dezeribing additional species from Asia, was first to demonstrate the
proper generic position of T. pennsylvanica, and Geo (1926-1932)
correctly used the generic name of Trochospongilla also for T paulula,
the type species of Tubella Carter, now a synonym of Metania Gray.

Some nomenclatural problems will still have to be solved in the
clearly distinct genera Trochospongilla and Metanie, as here redefined.
The genus Uruguaya, designed by Carter (1881a) for the inclusion of
only one species with the gemmules still unknown, now contains a
number of closely related species displaying features of great similarity
to those of Trochospongilla. Annandale (1911c) suggested the relega-
tion of Uruguaya to a subgenus of Trochospongilla, a taxonomic pro-
cedure which would be impossible to follow, since the first genus has a
priority of two years over the second. At present these two genera are
still separable by their greatly differing structure of their skeletons,
which in Uruguaya is of almost stony consistency, as well as by a num-
ber of minor criterin. However, future research may demonstrate
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transitional skeletal constructions leading from the mede found in
Trochospongilla to that of Uruguaya. Species of the former gonus are
now also known to possess firm, though never stony, skeletal arrange-
ments and it could well be possible that intermediate links will be
found. Should this happen, the relegation of the well-known and well-
defined cosmopolitan genus of Vejdovsky to a synonym of the localized
name of Carter’s genus will be inevitable, or legalistic steps will have
to be taken to declare Uruguaya an inappropriate genus, It certainly
would be a choice of evils.

Six of the eight presently known species of Trochospongilla are dealt
with below in detail. The remaining two, T. gregaria (Bowerbanlk) and
T. minuta (Potts), are not represented in the material available for this
study and have to be disregarded.

Trochospongilla horrida Weltner, 1003
Prate 13, rigures 1, 2

Spongilla erinacens Lieberkihn, 1856, p. 496.

Trochospongilla erinaceus Vejdovsky, 1883b, p. 31; 18834, p. 332; in Polts, 18587,
p. 176.—Dybowsky, 1882, p. 3; 1886, p. 205.—Wierzejski, 1885, p. 1.

Trochospongilla horrida Weltner, 1883, p. 12; 1895, p. 120—Girod, 1899, p.
109.—Topsent, 1914, p. 538.—S8mith, 1921, p. 17.—Arndt, 1923, p. 75;
1926, p. 344; 19284, p. T8.—Rezvo], 1926h, p. 64; 1928, p. 226.—Gee, 19264,
p. 182; 1931a, p. 501; 1931e, p. 40; 1932b, p. 4; 1932¢, p. 42.—Schrader,
1926, p. 249; 1938a, p. 205; 1938, p. 126.—Grimailowskaja, 1928, p. 215.—
Old, 1932e, p. 239; 1936b, p. 11.—Eshleman, 1950, p. 44.—Wurtz, 1950,
p. 6.—S8imon, 1951, p. 133; 1952, p. 80; 1953, p. 207.—Penney, 1954, p. 156;
1960, p. 55.

Meyenia erinaceus Carter, 1881a, p. 90.—Potis, 1857, p. 210.

Trochospongille horrida var. ningpoensiz Gee, 1926a, p. 182; 1920c, p. 110; 19274,
p. 1; 1927b, p. 63; 1928b, p. 225; 1930e, p. 27; 19304, p. 309; 1031c, p. 44;
1932b, p. 6; 1932¢, p. 42; 19324, p. 54.

Trochospengille sol Annandale, 1918a, p. 205.—Gee and Wu, 1925b, p. 342.—
Gee, 1926a, p. 183; 1926¢, p. 110; 1026b, p. 237; 1927b, p. 61; 19278, p. 1;
1828b, p. 225,

Trochospongilla horrida var. sol Gee, 1931e, p. 49; 1932b, p. 9; 1932d, p. 53;
1932¢, p. 42,—Penney, 1960, p. 56.

Trochospongilla polysclera Rezvoj, 1926a, p. 100,

MATERIAL—Very numerous specimens and slides; EUROPE:
Germany, Poland, Czechoslovakia, USS.R.; NORTH AMERICA:
Tllinois, Ohio, South Carolina; ASIA: U.S5.8.R., China; two slides
of type of T'. polysclera (N. Gist Gee).

DescripTion.—Mature sponge forming flat crusts of moderate
dimensions; surface slightly uneven and hispid, oscula conspicuous
but small. Skeleton consisting of an irregular network of spicule
fibers, joined together by a varying amount of spongin. Consistency
ranging from fragile to moderately hard.
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Megascleres straight to feebly curved, broadly fusiform, sharply
pointed amphioxea, covered with stout and sharp spines in varying
patterns; length range 170-235 g, width range 11-15 p.

Microscleres absent.

Gemmoscleres minute birotulates with a stout, smooth, and short
shaft, and terminally with rotules of more or less recurved circular
margins and of equal size and shape; length of shaft about 11 , its
thickness about 4-5 p; diameter of rotules ranging 9-12 .

Gemmules rather abundant, confined to lower parts of sponge,
spherical and moderately small; usually encased in capsules of normal
megascleres; diameter ranging 475-540 p; pneumatic layer well
developed, but never thicker than the length of gemmoscleres, con-
sisting of rather large air spaces; gemmoscleres embedded in this coat
in a single layer; foramen produced into a conical and short porus
tube.

DistrisuTion.—Apparently discontinuous but wide dispersal in
all continents of the Northern Hemisphere, with preference to cold-
temperate regions.

Coror 15 LiFE— Ranging from light yellow to dark brown.

Discussion.—Although not very abundant, T. horrida is a well-
described species, and the present studies did not reveal any additional
criteria for discussion. As can be expected in sponges with a widely
scattered distribution, this species displays some slight variations in
distant populations which are not significant enough to permit a clear
diserimination of races. T. horrida ningpoensis Gee (1926a) differs from
T. horrida only in the smaller size of its spicular components and must
therefore be considered an unimportant ecomorphic variation. T sol
Annandale, relegated by Gee (1931e) to varietal rank, merely displays
pronounced radial reinforcements on both rotules of its gemmoscleres,
a condition often also found in a number of slides of the typical 7.
horride examined.

Our reexamination of the type slides of T. polysclera supports
Gee's (1931e) view that this species is fully synonymous with T.
horrida. These slides clearly contain spicular components of two
spongillid species, one of them, containing the peculiar microscleres
described by Rezvoj (1926a) as well as smooth megascleres, probably
belonging to the Spongilla lacustris group. The rapid growth of all
Trochospongilla species, studied in detail in Australian waters (Racel,
MS.), often results in their fastening to alrendy developed sponges of
other species, so that frequently a spicular mixture can be observed.
This phenomenon has also been recorded by previous authors and
accounts for the confusion of a number of previous species of this and
other genera (e.g., Spongilla tanganyikae Evans, Metania lissostrongyla
Burton, and others).
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Trochespongilla pennsylvanica (Potts, 1882)
Prate 12, Fiaunes 3, 4

Tubella pennsylvanica Potts, 1882a, p. 14; 1884b, p. 216; 1886, p. 228; 1887,
p. 251.—MacKay, 1585, p. 233; 1889, p. 87.—Kellicott, 1801, p. 104.—
Weltner, 1805, p. 114.—Girod, 1800, . 112.—Annandale, 1908d, p. 248;
19091, p. 102.—Smith, 1921, p. 17; 1930, p. 184.—Penney, 1931, p. 240;
1960, p. 58 —Jewell, 1939, p, 20.—Wurtz, 1950, p. G.

Trochospongilla pennsylranica Annandale, 1911e, p. 118; 1012d, p. 384; 1918,
p. 213.—Gee, 19204, p. 184; 1931, p. 46; 1931a, p. 502; 1932b, p. 22: 1937,
p. 285.—Arndt, 1928b, p. 164.—O0Ild, 1932, p. 132; 1932¢, p. 230; 1932h,
p. j;ﬂ; 1936b, p. 11.—Eshleman, 1950, p. 42—Moore, 1951, p. 63; 1953,
p. 25.

Tubella pennsylvanica var. minima Potts, 1887, p, 252.

Trachasp;nm'ﬂa pennsylvanica var. minima Gee, 1931e, p. 43; 1932h, p, 25; 103%¢,

- A3,

Tiilrc‘:fn fanshawi Potts, 1887, p. 252,

Tubella intermedia Potts, 1857, p. 252,

Trochospongilla pennsylvanica var, mackayi Gee, 1031, p. 42,

MarerIAL—Numerous specimens and slides from the United States
and Canada.

DEescriprion.—Sponge forming flat crusts of moderate dimensions:
surface slightly hispid and irregular, with a number of sloping emi-
nences surrounded by radiating furrows; oscula conspicuous but small
and few in number. Skeleton consisting of an irregular network,
joined together by very little spongin. Consistency of life sponge
moderately soft to fragile.

Megascleres somewhat slender, feebly curved, sharply pointed
amphioxen, rarely amphistrongyla, entirely covered with small, coni-
cal, and sharp spines; length range 140-210 g, width range 8-11 .

Microseleres absent.

Gemmoscleres minute birotulates with slender shafts, and termi-
nally with rotules of more or less recurved circular margins, usually
of similar shape but invariably of greatly differing diameter; lower
rotule always normally developed, upper rotule frequently rudimen-
tary, sometimes irregular; length of shaft 9-11 g, its thickness about
2 p; diameter of lower rotule 16-20 g, of upper 3.5-8.5 p.

Gemmules rather abundant, confined to lower parts of sponge,
spherical, and minute; apparently not encased in cages of megascleres;
diameter ranging 190-390 g; pneumatic layer granular and com-
paratively thin, rarely ecovering the upper rotule of gemmoseleres;
gemmoscleres crowded in this layer so that their lower rotules dis-
tinctly overlap each other; foramen produced into a conical and
short porus tube,

DistrieuTION.—Apparently restricted to the North American
Continent, its recorded occurrence in Ireland and Scotland needs

confirmation.
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Covror ¥ LiFB.—Light gray to light brown.

Discussion.—The inclusion of this species in the genus Tubella
Carter by earlier authors was aided by the rudimentary development
of the upper rotule of the great majority of its gemmoscleres. However,
Annandale (1911¢) realized that this ecomorphic condition represenis
a convergence of characters comparable to but not identical with
that found in Tubella species and relegated T. pennsylvanica to its
proper position within the genus Trochospongilla. The species discussed
merely represents one extreme of an intergrading series ol species,
almost all of which display some degree of size differences between
their upper and lower gemmosclere rotules. It cannot possibly be
left in Tubella, relezated to a synonym of Metania in this paper,
since all true members of this genus possess free microscleres, a vastly
different construction of their skeleton and gemmules, and gem-
moscleres with clearly distinet rotules, in size as well as in structure.

All the specific and varietal names listed above must be considered
fully synonymous with 7. pennsylvanica for reasons mentioned in
the discussion of T. horrida. Only when comparing a full range of speci-
mens from distant localities, as was possible during the present
studies, the futility of establishing clear-cut races within T. pennsyl-
vanica becomes obvious.

Trochospongilla leidii (Bowerbank, 1863)
Prate 12, FIGURES 7, 8

Spongilla leidii Bowerbank, 1863, p. 445.

Ephydatia leidyi Gray, 1867, p. 550.

Meyenia lerdii Carter, 1851a, p. 91,

Meyenia leidyi Potts, 1884a, p. 184; 1887, p. 212 —TKellicott, 1891, p. 103; 1807,
p. 80.—Kirach, 1909, p. 37,

Trochospongilla leidyi Weltner, 1805, p. 114 —Annandale, 1909d, p. 404.—
Smith, 1021, p. 17.—Gee, 1926a, p. 181; 1931e, p. 41; 1932b, p. 16; 1932¢,
p. 43.—01d, 1936b, p. 11,—Eshleman, 1950, p. 44.

Trochespongilla leidii Penney, 1960, p. 56.

MaTerian.—Slides of type (BM) and of Pott’s material (USNM
no. 8639). ) . =

Drscriprion.—Sponge, according to the original descriptions by
Bowerbank (1863) and Potts (1887), forming thin encrusting layers
of considerable dimensions; surface even, sometimes rising into round
eminences. Skeleton a rather firm network of more or less regular
spicule fibers, forming polyhedral meshes. Consistency of live sponge
very hard and firm.

Megascleres straight to feebly curved stout amphioxea, broadly
fusiform and entirely smooth; length range 150-170 u, width range
8-13 .

Microscleres absent.
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Gemmoscleres minute birotulates with a stout, smooth and short
shaft, and terminally with rotules of more or less cireular and recurved
margins, the upper only very slightly smaller than the lower; length
of shaft about 11 p, its thickness about 4-5 g, dismeter of rotules
ranging 12-14 p.

Gemmules rather abundant, confined to lower parts of sponge,
subspherical, ranging in diameter 370-410 p; usually eneased in
capsule of normal megascleres; pneumatic layer apparently granular,
never thicker than the length of gemmoscleres; these embedded in a
single layer in this coat; foramen produced into a short conieal porus
tube.

Distrisurion.—Known only from a restricted region in the eastern
United States.

Covror 1x Lire.—Light gray to drab.

Discussion.—The examination of the few slides available for this
study did not reveal any additional eriteria for discussion, and [uture
observations and particularly the collection of new material are highly
desirable.

Trochospongilla paululs (Bowerbank, 1863)
Prate 12, ricures §, @

Spongilla paulula Bowerbank, 1863, p. 453.—Jewell, 1952, p. 445.

Metania paulata Gray, 1867, p. 551.

Tubella paulula Carter, 1881a, p. 96.—Potts, 1887, p. 248 —Weltner, 1895,
. 114,

Trﬂcfﬂipﬂﬂg!ﬂu paulula Gee, 1031¢, p. 45; 1932, p. 20,—Schrider, 1932a, p. 165.

Spongilla paulate de Laubenfels, 1936, p. 37,

Marerian.—Slides of type (BM); material and slides from the
Amazon R. (Gee no. 54826).

DescriprioN.—Sponge, according to previous descriptions, forming
small cushions of aquatic vegetation; surface rather uneven, with
conical eminences. Skeleton apparently irregular but stout. Con-
sistency rigid.

Megascleres feebly curved, slender, and distinetly fusiform amphi-
oxea, as a rule entirely smooth, rarely bearing a varying number of
minute spines or granules; length range 230-260 u, width range
14-16 g.

Microscleres absent.

Gemmoscleres moderately large birotulates with a slender and
comparatively long shaflt, and terminally with rotules of more or less
circular and slightly recurved margins, the upper one considerably
smaller than the lower; length of shaft 24-29 u, its thickness about 4-5
#, diameter of lower rotule 22-26 g, of upper 9-14 .

Gemmules spherical, ranging in diameter 390-430 ; Pheumatic
layer well developed and distinetly granular; gemmoscleres embedded
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in this eont in one layer; foramen produced into a short and conical
porus tube.

Disrripution.—Apparently known only from the type locality,
the Amazon R.

Covor 1% LiFE—Not yet observed; dry sponge recorded as light
brown.

Discussion.—Gee (1932b) drew attention to the fact that, contrary
to Carter’s (1881) observations, the type material of this species con-
tains only one type of gemmoscleres. Our reexamination of the type
and syntype slides equally [ailed to find the smaller type deseribed by
Carter, although a few gemmoscleres are slightly frailer than the
majority examined.

Gee (1932b), while comparing the differing length range of gemmo-
scleres present in T. latouchiana and T. latouchiana sinensis, respec-
tively, suggested a possible future relegation of that group of sponges
to synonyms of T. paulula. However, the present studies revealed
that the length of gemmoscleres in the 7. lafouchiana group cannot be
considered a constant criterion, since many intergrading conditions can
be found, and that their mean length of gemmoscleres is considerably
below that found in T. paulula. A further distinguishing character is
the upper rotule, which in the I\ latouchiana group is only slightly
smaller than the lower, whereas in the South American species it is
drastically reduced to a rudimentary disk. The separation of T'. paulula
from its Chinese and Indian congeners is therefore fully justified,
even though future collections of the insufficiently known South
American species may yet demonstrate the possibility of their sub-
specific discrimination.

Trochospongilla latouchiana Annandale, 1907
Prate 12, Ficures 9, 10

Trochospongilla latouchiana Annandale, 1007¢, p. 21; 1908b, p. 157; 1011e, p. 115;
1918a, p. 201.—Gee, 1926¢, p. 110; 1926a, p. 181; 1927a, p. 1; 1927b, p. 00;
1928, p. 225; 19294, p. 297; 1930a, p. 98; 1930, p. 27: 1931, p. 41; 1932k,
p. 10; 1832(, p. 507; 1932¢, p. 44.—Vorstman, 1927, p. 184; 1928, p. 116.—
Rao, 1929, p. 269 —Arndt, 1032, p. 566; 1936, p. 10.—Schrider, 1033, p.
104.—Penney, 1960, p. 56.

Trochospongilla latouchiana subsp. sinensis Annandale, 1919b, p. 457 —Gee and
Wu, 1925a, p. 226.—Gee, 1926a, p. 181; 193le, p. 40; 1932b, p. 13.

Trochospongilla lalouchiana var. pasigensis Gee, 1932b, p. 14; 1932(,
p. 526; 1032¢, p. 42.—Penney, 1060, p. 56.

Materian.—Slides of types or syntypes of all forms listed (1M,
USNM, N. Gist Gee) ; numerous specimens of T' lafouchiana and T
sinensis from India and China respectively (N. Gist Gee and AusM).

DescriprioN.—Sponge forming comparatively shallow cushions,
ranging from insignificant sizes to extensive encrustations; surface
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rarely smooth, more often with a number of irregular tubular pro-
jections; oscula comparatively few but conspicuous, often present on
conical eminences. Skeleton consisting of distinet vertieal spicule
fibers, tightly bound together by spongin, and an irregular arrange-
ment of transverse fibers. Consistency of live sponge very rigid but
often brittle,

Megascleres almost straight or only feebly curved cylindrical am-
phioxea, as a rule entirely smooth; length range 220-310 g, width
range 11-16 p.

Microscleres absent.

Gemmoseleres minute birotulates with a slender shaft, and termi-
nally with ecireular rotules of unequal diameter; upper rotuls often
considerably recurved to form a bowllike structure; length of shaft
13-17 p, its thickness 3—4 p, diameter of lower rotule 16-19 g, of upper
13-16 p.

Gemmules rather abundant, scattered through and loosely held in
position by skeletal meshwork, not encased in capsules of megascleres;
dianmeter ranging 175-235 u; pneumatic layer relatively thin and
eranular; gemmoscleres embedded in this coat in one layer, foramen
produced into a conical and short porus tube.

Distrisurion.—Ranging from India through SE. Asia north to
China, and south to eastern Australia (Racek, MS.).

CoLor 1§ LiFE.—Varying shades of brown, usually dark tan.

Discusstion.—The justification for Annandale’s (1919b) separation
of T. latouchiana sinensis as a distinet and geographically isolated
subspecies has been doubted by Gee (1932b), who found the gemmo-
seleres in that subspecies, as well as in the Indian species, to vary to
such a degree that they did not seem to represent a reliable dis-
tinguishing criterion. Observations on the extensive material available
for the present study fully support Gee’s views, and many intergrading
series of gemmoscleres were found in the same individual of this com-
plex. The retention of T. l. sinensis as a geographic race of T latou-
chiana is therefore impossible.

Gee’s (1932b) “variety” T. I pasigensis from the Philippines is
obviously a freak. Its spicules display a large number of striking
irregularities most common in sponges living in an adverse environ-
ment: Its megascleres are thinner and shorter and bear bulblike
central enlargements; its gemmoscleres have thinner and often spiny
shafts, usually protruding through both rotules; both rotules are
frequently at various angles to the shaft, which itself is not always
straizht. While 7. paulula, as mentioned above, is clearly separable
from the T. latouchiana group, no purpose can be served by dividing
the latter into subspecies or “varieties,” the characters of which are
highly variable and cannot be demonstrated.
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Trochospongilla philottinna Annandale, 1907

Prate 12, vicunes 11-15

Trochospongilla philottiana Annandale, 1907e, p. 22; 1907a, p. 269; 1908k, p. 157;
1000f, p. 103; 191le, p. 117; 1918a, p. 213.—Gee, 19264, p. 181; 1920d, p.
207; 1930e, p. 491; 1931e, p. 48; 1932, p. 26; 1932¢, p. 43.—Arndt, 1938a,
p. 23.—Peoncy, 1060, p. 57.

Trochospongilla tunghuensis Gee, 1926a, p. 181; 1926¢, p. 110; 1927a, p. 1; 1927h,
p. 63; 1928, p. 225.

Trochospongilla philottiana var. tunghuensis Gee, 1930d, p. 369; 1930¢, p. 491;
1031e, p. 51; 1932b, p. 29; 1932¢, p. 43; 19324, p. 53; 1932f, p. 507.—Peoney,
1960, p. 58.

Trachospongilla tunghuensis var, javanensis Gee, 1930, p. 102,

Trochospongilla philoftiana var. javancnsis Gee, 1931e, p. 40; 1932b, p. 31; 1932¢,
p. 43 —Penney, 1960, p. 57.

Trochospongille philoftiona var, minima Gee, 1930¢, p. 401: 1932b, p. 28.—Penney,
1960, p. 57.

#Spongilla langanyikee Evans, 1809, p. 481, —Kirkpatrick, 1006, p. 221.

Trochospongilla tanganyikas Burton, 1938, p. 460.

Marerian.—Slides of types or syntypes of all forms listed, except
S. tanganyikae and T. tanganyikee (IM, USNM, N. Gist Gee);
numerous specimens of T. philottiana from India, SE. Asia, and
Africa (N. Gist Gee and MCB).

Descriprion.—Sponge forming flat erusts of moderate dimensions;
surface rather even but distinctly hispid; oscula few in number and
inconspicuous. Skeleton consisting of relatively slender spicule fibers,
forming triangular meshes. Consistency of live sponge rigid but
relatively brittle.

Megascleres somewhat slender, feebly curved amphistrongyla, only
rarely abruptly pointed amphioxea or tornota, almost uniformly
covered with small conical spines; length range of typical scleres
165-190 g, width range 9-12 p.

Microscleres absent.
Gemmoscleres minute birotulates with slender shafts, and terminally

with cireular rotules of unequal diameter; both rotules often con-
siderably recurved, the upper usually forming a bowllike structure;
length of shaft typically 14-16 g, its thickness 3—4 u, diameter of
lower rotule 18-22 g, of upper 14-18 p.

Gemmules rather abundant, confined to base of sponge, spherical
and minute, usually surrounded by a capsule of normal megascleres;
diameter ranging 340-390 g; pneumatic layer distinctly granular and
very thin; gemmoscleres embedded in this coat in a single layer, their
lower rotules alternatively overlapping; foramen produced into a
short and conical porus tube.

DistrisuTion.—Restricted to tropieal regions of Asia, occurring
from India through southern China and SE. Asia to the Philippines,
apparently also oceurring in Africa.
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Covror 15 LirE.—Pale yellow to light brown.

Discussiox.—The difficulties in distinguishing the many “varieties”
from the typical T'. philoftiana were commented on by Gee (1932b).
The reexamination of type material of all “varieties” during the
present study made it clear that the minor differences of criteria
in the various forms do not afford means of racial discrimination.
Apart from size differences of spicular components, such as can be
observed in T. ph. minima and which certainly ave the result of an
adverse environment, there are only minor differences in the shape
and structure of megascleres within the entire group. . ph. tunghuen-
sis and to a certain degree also T'. ph. javanensis occasionally possess
megzascleres of almost amphioxous shape, but such scleres can also
be observed in a range of specimens of the typical species. Since it
appears impossible to find constant criteria to distinguish the many
formerly established “varieties,” all varietal forms must be relegated
to synonyms of T. philottiana.

However, the nomenclatural problems of the entire T philoftiana
group do not rest with this decision. Arndt (1938a) recorded this
species for the first time for Africa, after comparing his specimens
with the description of Spongilla tanganyikae by Evans (1899) and
Kirkpatrick (1906). From Burton’s (1938) account of Trochospongilla
tanganyikae, as well as from our examinations of M. vesparia from
Africa, with which the former is associated, it is obvious that Burton's
T. tanganyikae certainly is a typical T. philottiana. While the latter
can now be recorded for the second time from Alrican waters, the
identity of S. fanganyikae has still to be resolved, since material of
it was not available for the present study. Should later research dem-
onstrate the correctness of our presently ill-documented view
that Evans' insufficiently described 8. tanganyikae is identical with T
philottiana, the latter name will have to be relegated to a synonym,
and the sponge here discussed to be referred to as T fanganyikae.

Genus Uruguaya Carter, 1881
Uruguaya Carter, 1881a, p, 100.—Polts, 1887, p. 268.—Kirsch, 1009, p. 36.—
Annandale, 1911e, p. 27.—Cordere, 1925, p. 117.—Gee, 1031e, p. 51; 1932¢,
p. 44 —De Laubenfels, 1936, p. 37.—Fenney, 1960, p. 60.
Drulic Gray, 1867, p. 552 (part).
Type srecies.—DBy original designation Spongilla corallioides
Bowerbank (1863).

_ Derixirion.—Megascleres stout tfo very stout amphistrongyla,
either entirely smooth or delicately granulated; often more than one
class present, occasionally also slender amphioxea.

Mieroscleres absent.
Gemmoscleres minute birotulates with stout, smooth, and short
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shafts, and at either end with distally deflected circular rotules of
entire margins; rotules always of equal size and shape.

Gommules subspherical, very small, usually restricted to the base of
the sponge and [astened to the substratum by a surrounding capsule
of a smaller series of megascleres; often arranged in groups of 2-5;
pneumatic layer consisting of a solid mass of spongin without any
trace of air spaces; gemmoscleres embedded in this layer radially,
their inner rotules often overlapping each other; foramen simple,
but slightly elevated.

Sponges forming flat encrustations or conspicuously branching
masses on various substrata; surface smooih to strongly hispid.
Coloration usually lizht to dark brown. Consistency hard to stony
hard.

Known only from tropical South America.

Discussion.—The genus Uruguaya consists of a small number of
insufficiently known and apparently very closely related species, all
restricted to tropical South America. It displays intimate affinities
to the genus Trochospongilla in most regards; the gemmoscleres in
both are almost indistinguishable. However, the megascleres of
Uruguaye and the structure and consistency of its skeleton ave dis-
tinetly different so that both genera still can be satisfactorily separated.
Some future nomenclatural problems were commented on in the dis-
cussion of Trochospongilla (p. 134).

Members of the genus Uruguaya are poorly represented in the ma-
terial available for this study; U. amazonica Weltner and U. pygmaea
are altogether absent. If additional material cannot be studied in
detail and gemmules of U. corallivides remain unknown, the status of
the few species dealt with is difficult to assess.

Uruguaya corallioides (Bowerbank, 1063)
Prite 13, FIGURES 1, 2

Spongilla corallivides Bowerbank, 1863, p. 460.—Jewell, 1052, p. 448,

Uruguaya corallivides Carler, 1881a, p. 100.—Potts, 1887, p. 268.—Hinde, 1858, p.
6.—Weltner, 1895, p. 114 —Cordero, 1823, p. 134; 1925, p. 113; 1928, p.
950,— Cee, 1931e, p. 36; 1932e, p, 44.—Penney, 1060, p. 60.

Drulia corallioides Gray, 1867, p. 552,

Materian.—Slides of syntype (BM); specimens and slides from

Uruguay (N. Gist Gee no. 54396) and the Amazon R. (RMS).

Descrirrios.—Sponge usually forming anastomosing cylindrical
branches, arising from a flat base, immature specimens often flat
crusts; surface comparatively even but distinetly hispid; oscula of
moderate size but very conspicuous, usually situated on slightly raised
elevations. Skeleton consisting of thick and regular spicule fibers,
forming triangular meshes, firmly united by a considerable amount of
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spongin. Consistency of live sponge stony hard, dry sponge resembling
coral growths.

Megascleres apparently of only one class, i.e., stout, distinetly
curved, and entirely smooth amphistrongyla; a great number of mega-
scleres of smaller dimensions often typically amphioxous, probably
representing immature scleres; length range typically 270-310 g, width
ranga 45-50 p.

Microscleres nbsent.

Gemmoscleres have not yet been reliably recorded, since gemmules
of this gpecies apparently are still unknown.

Disrrisution,—Known only from the Uruguay R. (type locality)
and the Amazon R.

Covor 13 L1FE.—Apparently gray to licht brown.

Discussion.—In view of the paucity of specimens collected and the
absence of gemmules in the material available for this study, additional
criteria cannot be demonstrated. From the aceount of this and related
species of Uruguaya by Cordero (1925) and the key to species ol this
genus given by that author, it appears that gemmule-bearing speci-
mens of U, coralliocides have not yet been found. This [act impairs our
_ present knowledge of this sponge, and future extensive studies by
workers in South Ameriea would appear imperative before any reliable
conclusions as to its intragenerie relationship ean be made.

Uruguayas macandrewi Hinde, 18328
PraTe 13, Flounes 3, 4

Uruguaye macandrews Hinde, 1888, p. 4.—Weliner, 15895, p. 114.—Gee, 1931e,
P- 42; 1932¢, p. 44.—Cordero, 1925, p. 117 {(key).
Uruguays macandrewsi Penney, 1960, p. 60,

MaTteriar.—Slide of type (BM).

Descrierron.—Sponge, according to Hinde (1888), forming anasto-
mosing branches, arizing from a flat base; surface smooth and even;
oscula conspicuous, distributed rather irregularly over the surface of
the branches. Skeleton apparently of similar construction as that of
the foregoing species. Consistency rigid and very hard.

Megaseleres used for the skeleton of only one class, i.e., moderately
stout, distinetly curved amphistrongyla, entirely covered with ex-
tremely minute granulations; length range 250-320 g, width range
3040 g; smaller megascleres found only in the vicinity of gemmules.

Microscleres absent.

Gemmoscleres minute birotulates with a stout, smooth, and short
shaft, and terminally with equal rotules of strongly recurved circular
margins; length of shaft 13-14 u; its thickness about 5-6 g; diameter of
rotules 16—17 w.
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Gemmules comparatively few in number, subspherical, diameter
ranging 480-600 y; restricted to base of sponge, firmly adhering sub-
stratum, oceurring in groups of 2-5, surrounded by a strong capsule
of typical but smaller megascleres; pnewmatic coat apparently a solid
mass of spongin; gemmoscleres embedded in this coat in one layer,
their inner rotules overlapping; foramen not reliably determinable.

DistrieuTion.—Apparently known only from the type locality,
"Paragoay.”

Coror v LiFE—Not yet observed; dry sponge almost black in
upper parts, lighter in its interior.

Discussion.—With our present insufficient knowledge of members
of this genus, the relationship of the species discussed cannot be
reliably ascertained. From U. corallioides it seems only to differ by
its microgranulated and somewhat slimmer megascleres, the other
known eriteria of both are almost identical. Additional studies, and in
particular collections in South American waters, are of utmost
importance.

Uruguaya repens Hinde, 1808
PraTE 13, FIGURE 5
Uruguaya repens Hinde, 1888, p. 2—Weltner, 1895, p. 114.—Gee, 1931e, p. 47;
1932¢, p. 44.—Cordero, 1925, p. 117 (key).—Penney, 1960, p. 61,

Matertan.—Slide of syntype (N. Gist Gee no. 54827).

DEscripTioN.—Sponge, according to Hinde (1888), forming flat
encrustations without branches; surface smooth and even. Skeleton
rigid and hard.

Megascleres used for the skeleton of only one class, ie., stout,
moderately curved, cylindrical, and entirely smooth amphistrongyla;
microgranulations often present at their tips; length range 165-250
p, witth range 24-35 p; smaller megascleres found only in the vicinity
of gemmules.

Mieroscleres absent.

Gemmoscleres minute birotulates with a stout, smooth, and short
shaft, and terminally with equal rotules of strongly recurved circular
margins; length of shaft 14-15 g, its thickness about 6 p; diameter of
rotules 15-16 p.

Gemmules invariably attached to the substratum, subspherical,
diameter ranging 240-480 g, occurring in groups from 3-5, surrounded
by a strong capsule of typical but smaller megascleres; pneumatic
coat apparently a solid mass of spongin; gemmoscleres embedded in
this coat in one layer, the outer rotules slightly exceeding surface of
pneumatic coat; foramen not reliably determinable.

DistrisuTion.—Apparently known only from the type locality, the
Uruguay R.
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Covror 18 niFE.—Not yet observed; dry sponge recorded as light
lead-brown.

Discusston.—This species seems to differ from U, corallisides only
by its possession of gemmules and by its branchless encrusting growth.
Future studies may yet establish its identity with the former, but the
present material does not permit any reliable conclusions in this
regard.

Genus Metania Gray, 1867, redefined

Metania Gray, 1867, p. 551.—De Laubenfels, 1936, p. 36.—Burton, 1938, p. 463
(part synonymy only).—Jewell, 1852, p. 450.—Penney, 1960, p. 45.

Tubelle Carter, 1881a, p. 96 (part).—Potts, 1887, p. 248 (part).—Annandale,
1909f, p. 102; 1911e, p. 120; 19184, p. 213.—Gea, 1933¢, p. 227 (part).

Acalle Burton, 1934, p. 412 (non Gray, 1867, p. 552),

(Mot Tubella Lendenfeld, 1857, p. 90)

Tyre spectes.—Spongilla reticulata Bowerbank (1863).

DEermxirion.—Megascleres stout amphistrongyla or amphioxes,
smooth or microspined, often differing in length in the same individual,
occasionally of two distinet classes.

Microscleres present in all species, but of varying abundance;
they are slender, fusiform, and spined amphioxea, with their central
spines large and erect.

Gemmoscleres tubelliform, with more or less spiny shafis; lower
rotule circular or irrezularly polygonal, with or without marginal
indentations, often with radial striations; upper rotule invariably
knoblike, either represented by a rounded boss, or bearing a number
of recurved marginal spines.

Gemmules abundant in mature sponge, large and spherical, usually
scattered through skeletal meshes, rarely restricted to base; pneu-
matic layer feebly developed, often thin, consisting of rather large
polygonal air spaces; gemmoscleres embedded in this strictly radially,
resting with fully developed rotule on inner gemmular membrane, and
projecting with terminal knob beyond surface of pneumatic coat;
outer gemmular membrane ill-defined or absent; foramen tubular,
porus tube straight and comparatively short, surrounded by a circle
of slanting gemmoscleres.

Sponges invariably bulbous and massive, in growth often resembling
the structure of a wasp nest, surface rather reticulate and hispid;
color in life dark gray to dark brown; consistency rigid but quite
brittle.

Apparently restricted to the tropics, possessing a discontinuous
distribution; not yet found in tropical Australia.

Discussion.—The genus Metania Gray, as here redefined, includes
all those species with true tubelliform gemmoscleres which possess

2T0-430—65——12 R
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free microscleres in the form of spined amphioxen, and whose gemmules
lnck an external arrangement of typically birotulate gemmoscleres.
TFollowing the present studies, the genus Tubella Carter cannot be
retained in spongillid taxonomy since it represents a heterogenecous
arouping of species now known to belong to Metania Gray, Trocho-
spongilla Vejdovsky, and even Heterorotula, new genus.

The presence of free microscleres, although previously not recorded
for M. vesparia (von Martens) and M. vesparoides (Annandale), has
now been established for all Melania species alike. The present
studies furthermore revealed that the two species formerly known as
Tubella pottsi Weltner and Metania lissostrongyla Burton ave identical,
and that both display no criteria of importance to justify even racial
differences between them and M. vesparia.

Of other species, unfortunately not available in the material studied,
M. spinata (Carter) certainly belongs here and possibly also AL,
thumii (Traxler), known only from subfossil deposits. Tubella anon-
yma (Carter) is insufficiently described and most probably belongs
to a different genus (Gee, 1933¢).

The identity of M. rhodesiana Burton and M. innominafa Burton
has yet to be resolved. Although present in the material for this
study, the slides of these two species appear to be a mixture of spicular
components of several species. M. rhodesiana is generically indeter-
minable, since gemmules and gemmoscleres are absent, and the
erowth of the sponge as well as the structure of its megaseleres are
quite atypical for Mefania. M. innominafa on the other hand pos-
sesses typieal gemmules and gemmoscleres of this genus, which
Burton admits to be practically identical with those of M. lissostron-
gyla, but its megascleres are fusiform amphioxea. Since the free
microscleres in both M. innominate and M. rhodesiana are described
by Burton as almost identical with those of the insufficiently known
Spongilla brieni Burton, it is impossible to deal with this complex
until additional material will be available.

Metania reticulata (Bowerbanl, 1863)
Prate 14, riaunes 1-4

Spongilla reliculata Bowerbank, 1863, p. 455,

Metanta refieulata Gray, 1867, p. 551.—Penney, 1960, p. 46,

Tubella reticulata Carter, 1881a, p. 97.—Potts, 1857, p. 240.—Weltner, 1805,
p. 114,—Goe, 1031e, p. 47; 1932, p. 43; 1933¢, p. 243.

Marerian.—Slides of the type (BM).
Descrrerion.—Sponge, according to Bowerbank (1863), forming a

nodulose growth on a submerged branch; surface irrezularly tuber-
cular, oscula inconspicuous. Skeleton a coarse but rizid spicular net-
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work, penetrating the dermal membrane in a great number of places
to form spiny elevations. Consistency rigid but brittle.

Meeascleres short, stout, and cylindrieal amphioxea with abruptly
pointed tips, occasionally true amphistrongyla, smooth to [feebly
microspined; length range 115-175 g, width range 14-25 g. A smaller
type of megascleres occasionally present; these are strongly spined,
bluntly pointed amphioxea, of an average length of 95 p.

Microscleres feebly curved, fusiform, and sharply pointed amphi-
oxea, covered with small granules at their tips and bearing large and
erect spines in their central portion; length range 65-75 u, width
range 2-3 p.

Gemmoscleres tubelliform, lower rotule almost invariably cireular
with an entire, slightly recurved margin; shaft ranging from smooth to
bearing & few spines; terminal knob bearing a small number of minute
recurved teeth; length range 20-37 p, diameter of rotule 18-21 g,
of koob 7 g, width of shaft 2-4 u.

Gemmules subspherical, ranging in diameter 400650 p; pneumatic
coat feebly developed, almost granular; gemmoscleres embedded in
a manner typical for the genus; foramen produced into o very short
porus tube.

DistrisuTion.—Known only from the type locality in the Ama-
zon K.

Covon 1§ LirE.—Not yet recorded.

Discussion.—While the presence or absence of {ree microscleres
was not mentioned in the original descriptions of this species, Gee
(1933¢) failed to recognize them in the type material reexamined by
him. Such microscleres, however, are present in the type, although
they seem to be very rare.

The only gemmule examined during the present studies is much too
mutilated to allow reliable comparisons with those of other species of
this genus. The pneumatic layer appears granular, whereas in the
majority of other species it is composed of rather large air spaces.
It is hoped that M. reticulata can soon be relocated in South American
waters so that additional taxonomic evidence can be demonstrated.

Metania vesparia (von Martens, 1868)
Prate 14, Fieunes 5-12

Spongilla vesparium von Martens, 1868, p. 61.
Tubella vesparium Weltner, 1895, p. 114—Annandsle, 1911e, p. 54; 19184, p. 213.—
Gee, 1929d, p. 207; 1930a, p. 105; 1933¢, p. 248.—Penney, 1960, p. 59,
Tubella pottsi Weltner, 1895, p. 143; 1913, p. 475 —Annandale, 1914, p. 245.—
Gee, 193le, p. 46; 1933c, p. 240.—De Laubenfels, 1936, p. 37.—Penney,
1960, p. 59.

Acalle poitsi Burton, 1934, p. 412—Armdt, 1936, p. 17.

Metania lissostrongyla Burton, 1938, p. 463.—Penney, 19060, p. 45.
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Materian.—S. vesparium: Slide of syntype (N. Gist Gee); material
and slides from Kalimantan (Borneo); 1% potisi: Slides of syntype
(MCB); M. lissostrongyla: Fraction and slides of type (MCB):
numerous specimens from various African localities (MCB).

Descriprion.—Sponge forming large bulbous growths, resembling
the structure of & wasp nest; surface strongly reticulate and hispid;
oscula moderately large but inconspicuous; dermal membrane closely
adhering to symplasm. Skeleton consisting of thick and strong radial
spicule fibers, arising perpendicularly from the base, and of somewhat
simmer transverse fibers; both forming a very firm and compact
network of wide meshes. Consistency of dry sponge very rigid but
brittle.

Megaseleres cylindrical, slightly curved, and entirely smooth amphi-
strongyla of greatly varying lengths, ranging 150-220 g, width range
11-16 u.

Microscleres almost straight, fusiform, and sharply pointed amphi-
oxea, covered with small granules at their tips and bearing a group of
larger spines in their central portion; length range 54-67 p, width
range 2-3 u.

Gemmoseleres tubelliform, lower rotule almost invariably eircular
with an entire, slightly recurved margin; shaft usually irregularly
covered with large tubercles or blunt spines; terminal knob either
smoothly rounded, or bearing a small number of recurved minute
spines; length range 35-55 u, diameter or rotule 18-20 g, of knob
6-8 u, width of shaft 3 p.

Gemmules scattered through the skeletal meshwork, spherical,
ranging in diameter 400-500 p; pneumatic layer feebly developed
and comparatively thin, consisting of larger air spaces; gemmoscleres
embedded in this layer in a manner typical for the genus; foramen
produced into a short and straight tubule.

Distnisvrion.—Enown from Borneo (Kalimantan), Indonesia,
and central Africa, distribulion apparently discontinuous.

Covor iv LIFE—Not yet reliably recorded; dry sponge usually dark
brown to almost black.

Discussion.—The curious fact that von Martens' (1868) paper had
been overlooked by all his contemporary workers and by many sub-
sequent authors led to the erection of Tubella pottsi by Weltner (1895),
which now must be considered identical with M. vesparia. Further
confusion resulted from the failure of revising authors (Annandale,
Gee) to recognize free mieroseleres in the type slides reexamined where
they are very rare but nevertheless present. This contributed to the
retention of Carter's (1881a) heterogeneous generic name Tubella for
those species apparently without microscleres and the introduction of
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the revived genus Metania (de Laubenfels, 1936; Burton, 1938,
Penney, 1960) for the rest.

The erection of M. lissostrongyla from Africa by Burton (1938) was
the result of a wrong translation of Weltner's (1895) German deserip-
tion of T, pottsi, which clearly states that the megascleres of the latter
species are stout, smooth, and feebly curved amphistrongyla, and not
“spined, instead of smooth strongyla” as quoted by Burton. The
gpecific name lissostrongyle, desizned to differentiate Burton's species
from that of Weltner, is therefore meaningless,

Morphometric comparisons of M. vesparia with both M. petisi and
M. lizsostrongyla revealed that these three species must be considered
identical, since they display uniform characters in most regards.
Some slicht and certainly unimportant differences, like the length
range of megascleres and the rate of abundance of free microscleres,
represent nothing more than ecomorphic variations in distant popula-
tions and cannot even be used for racial discrimination. It will be
most interesting to find possible distributional bridges between the
populations of M. vesparia in Southeast Asia and those in Africa.
However, since the Indian spongillids have been studied in great
detail, and M. gesparia does not seem to oceur on that subeontinent,
the distribution of this species must still be considered to be discon-
tinuous.

Metania vesparioides (Annandale, 1908)
PraTe 14, FIGURES 13-15

Tubella vesparioides Annandale, 1908b, p. 157; 1911e, p. 120; 1918a, p. 213—
Gee, 1931e, p. 52; 1932¢, p. 42; 1933¢, p. 240.—Penney, 1960, p. 59.
Mareriar.—Slide of type (IM); slides of syntype (N. Gist Gee,
and AmstM); material and slides of syntype (AusM).
DescripTioN.—Sponge massive and bulbous; surface strongly retic-
ulate and hispid, due to projection of radiating spicule fibers through
dermal membrane; dermal membrane closely adhering to symplasm.
Skeleton consisting of strong radial spicule fibers, and slightly slimmer
transverse fibers; both forming a rigid and compact network of open
meshes. Consistency of dry sponge firm but brittle. .
Megascleres stout, fusiform, slightly curved, and smooth amphioxea
of rather uniform length; length range 300-325 u, width range 12-15 p.
Microscleres almost straight, fusiform, and sharply pointed am-
phioxea, covered with small granules at their tips, and bearing nu-
merous larger spines in their central portion; length range 68-75 &,
width range 2-3 &,
Gemmoscleres tubelliform, lower rotule often irregular or polygonal
and with slightly recurved margin, which as a rule is entire; radial
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striations of this rotule often well developed, creating the superficial
impression of an indented margin; shaft irregularly covered with
large tubercles or blunt spines; terminal knob cither smoothly rounded
or bearing a small number of recurved minute spines; length range
42-58 u, diameter of rotule 16-20 g, of knob 6-8 &, width of shaft 3 g,

Gemmules sealtered through the skeletal meshwork, spherieal,
ranging in diameter 400-500 g; pneumatic layer only partially de-
veloped and comparatively thin, consisting of rather large air spaces;
gemmoscleres embedded in this layer in a manner typieal for the
genus; foramen produced into a straight and short porus tube, sur-
rounded by a circle of slanting gemmoscleres.

DisTmisuTion.—Apparently restricted to Burma.

Covor 1x LIFE—Not yet recorded; dry sponge almost black.

Discusston.—M. vesparioides can be distinguished at a glance
from the group represented by M. vesparic by its amphioxous meg-
ascleres, which never possess abruptly pointed tips as those oc-
casionally found in the latter species. The microscleres, described
by previous authors as lacking, are rare in all slides examined, but
are present in the type slides revised by Gee (1933c). The marginal
indentations of the lower rotule of gemmoscleres, as recorded by
Annandale (1908b), were found to be an optical deception. The
strong radial reinforcements of this rotule in mature gemmoscleres
meet the margin in such a way that a siliceous web of polygonal
outline iz formed between them. While this web remains very thin
the margin of the rotule, although entire, makes the impression of
being irregularly incised.

M. wvesparioides is thus very closely allied to M. vesparia, and
future research may yet relegate it to subspecific rank. However,
until additional material can be studied it is better to retain its
separate specific status, so that possible taxonomic evidence will
not be obscured.

Genus Acalle Gray, 1867

Acalle Gray, 1867, p. 551.—Gee, 1931e, p. 31.—De Laubenfels, 1036, p. 36.—
Jewell, 1952, p. 445.—Penney, 1960, p. 32.
T'ubelle Carter, 1881n, p. 98 (part).—Fotts, 1887, p. 250 (part).—Gee, 1031e,
p- 47 (part); 1932e, p. 43 (part) ; 1933c, p. 241 (part).
(Not Adcalle Burton, 1934.)
Type species.—Spongilla recurvala Bowerbank, 1863,
Derivrrion.—Megascleres rather stout and eylindrical amphioxea
with abruptly pointed or rounded tips, closely approaching am-
phistrongyla in appearance; an aggregation of terminal spines often
present.
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Microseleres not yet recorded.

Gemmoscleres of two different types and series: an inner layer of
typically tubelliform scleres with a delicate smooth shaft, their lower
rotule well developed, circular, and slightly curved inward, their
upper rotule represented by a knoblike structure; and an outer layer
of short and thick birotulates of unequal length, consisting of a
straight smooth shaft and terminally of umbonate heads of equal
size, their circular margins regularly divided into a small number of
strongly recurved and stout conical teath.

Gemmules moderately large and spherical; pneumatic layer well
developed and granular; gemmoscleres embedded in this layer radially
in two series: (1) Tubelliform spicules resting with their large rotule
on the inner gemmular membrane, and reaching with their knobs
to outer membrane; (2) birotulates with their lower rotule embedded
in outer gemmular membrane, with their upper projecting beyond
it; foramen tubular, porus tube short and steaight.

Sponges forming thin film on solid support; surface recorded as
even; color in life not yet observed; consistency fragile, crumbling.

Known only from South America.

Discussion.—The rejection of the enfire system of Gray (1867) by
Carter (1881a) caused the sufficiently defined but forgotten genus
Acalle to remain in obsewrity for almost 70 years. Burton (1934)
was first to reinfroduce this genus in spongillid taxonomy but errone-
ously applied it to a Metania species, namely Tubella potisi Weltner.
In a later paper, Burton (1938) listed Acalle as a synonym of Metania,
correctly referring to Spongilla reticulatn as the type species of the
latter genus. Thus for the second time Acalle [ell into obscurity
until Jewell (1952) reestablished it, naming Spengille recurvaio
Bowerbank as its type species by monotypy.

De Laubenfels (1936) loosely compared Acalle with Asteromeyenia,
now a synonym of Dosilia, and drew attention to the fact that both
possess “two types of microscleres.” However, this criterion cannot
be used for an assessment of an intergeneric relationship since the
two series in Acalle are gemmoscleres, whereas in Asteromeyenia they
are free microscleres.

Acalle is most closely related to Metania, from which it differs
chiefly in the possession of an outer series of birotulates resembling
those of Heteromeyenia species, and in the absence of free micro-
seleres, The chance that the outer birotulates could be adventitious
is unlikely though not impossible. Only future studies of the only
representative of Acalle, apparently found on only two occasions,
will decide whether the genus can be retained or whether it finally
should be relegated to a synonym of Metania.
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Aealle recurvata (Bowerbank, 1863)
Prare 13, viconres 6-13
Spongilla recurvala Bowerbank, 1863, p. 450,
Acalle recurvale Gray, 1867, p. 552.—Penney, 1960, p. 32,
Tubella recurvale Carter, 1881a, p. 98.—FPolts, 1887, p. 250.—Gee, 1931e, p. 47;
1032¢, p. 43; 1033¢, p. 241.

Marertan.—Slides of the type (BM); slides of material from the
Beni R. (Bolivia) (PAS).

DEescrirrion.—Sponge according to Bowerbank (1863) and Carter
(1881), forming crusts of an even surface; oscula numerous, incon-
spicuous, and scattered. Consistency of dry sponge fragile and
erumbling.

Megascleres cylindrical, as a rule smooth and feebly curved am-
phioxea with rather abruptly pointed or rounded tips, closely ap-
proaching amphistrongyla in appearance; sometimes these scleres
are sparsely microspined, or bear an aggregation of minute spines on
their tips, length range 120-148 », width range 14-16 p.

Microscleres have not yet been recorded.

Gemmoscleres typically as discussed in the generic definition;
length range of tubelliform scleres 30-33 g, width of shaft 1.1-5 p,
diameter of lower rotule 15-16 u.

Gemmules with an irregularly pitted surface, spherical, ranging
in diameter 350-420 p; pneumatic cont well developed, distinetly
granular; gemmoscleres embedded in two series, as discussed in
ceneric definition; foramen produced into a short straight tubule.

DistriBurion.—Known only from the type locality, the Amazon
L. and the Beni R., Bolivia.

CoLor 1¥ Lire.—Not yet reliably recorded.

Discusston.—The reasons for the present retention of Spongilla
recurvata Bowerbank in the genus Acalle, erected especially for this
species by Gray (1867), were dealt with in the discussion of this
genus. Until additional material from South America will be collected
and thoroughly studied, it is better to consider this species distinct
from all Mefania species, to which it doubtlessly is closely related.

Genus Drulia Gray, 1867, redefined

Drulia Gray, 1867, p. 552 (part).—Gee, 1931e, p. 31 (part).—De Laubenfels,
1926, p. 36.—Jewell, 1952, p. 450.—Penney, 1960, p. 39.

Parmula Carter, 1881a, p. 99.—Fotts, 1887, p. 256.—Weltner, 1885, p. 114—
Gravier, 1800, p. 128.—Cordero, 1923, p. 134; 1025, p. 113; 1928, p. 250.—
Gee, 1031e, p. 33; 1932¢, p. 35.—Penney, 1960, p. 54,

Type spEciEs.—Spongilla brownii Bowerbank, 1863.
Derintrion.—Megascleres stout, curved, and almost cylindrical
amphioxes, occasionally amphistrongyla, entirely smooth; often of
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two distinet length groups, the smaller series then forming spicular
cages around the gemmules; occasionally the smaller set only covered
with irrecular granulations.

Microscleres of varying abundance, always slender, fusiform and
spiny amphioxea; present in symplasm and often participating in the
protection of the gemmular pneumatic layer.

Gemmoscleres parmuliform, consisting of a large rotule with an
internal conical depression and of more or less circular outline, and a
short tapering stem without distal reinforcements.

Gemmules very large and spherical, scattered through skeletal
meshwork, held in position by surrounding capsules of smaller mega-
scleres, or without such cages; pneumatic layer either very thin,
containing one to more immediately adjoining parmuliform gem-
moscleres, or thick and distinetly corrugated, holding an outer and
an inner gemmosclere layer separated by a wide granular space;
microscleres used in varying abundance for an additional protection
of the gemmules, only rarely absent; fornmen produced into a wide
and short tubule, bearing a distinet peripheral collar.

Sponges forming nodulose to spherical growths on submerged
twirs: surface coarsely reticulate and strongly hispid. Coloration
usually a dark brown. Consistency very rigid to hard, but often
brittle.

Apparently restricted to tropical South America, but local dispersal
still insufficiently known.

Discussiox.—Carter (1881a), by rejecting the entire system of
Gray (1867), introduced the generic name Parmula for two of Gray’s
three species of Drulia, Spongilla batesii Bowerbank and §. brownii
Bowerbank. Although it defied the obvious priority of the well
defined genus Drulia, this arrangement remained unchallenged for
more than 50 years. De Laubenfels (1936), in giving a somewhat loose
comment on all spongillid genera, correctly referred to S, brownii
as the type species of Drulia, but he erroneously claimed it to be
characterized “by the great difference between the size of the dises
on its birotulates.” That author, apparently unaware of the similar-
ity of gemmoscleres within the genus Drulia, as here redefined, also
retained Carter's genus Parmula and established S. batesii Bowerbank
as its type species. Thus it happened that Jewell (1952) and Penney
(1960) listed both Drulia and Parmula and distributed the various
species between these two genera.

It will be shown in the discussion of S. bafesii and S. brownii that
both are certainly distinct species, but the use of their distinguishing
criteria for & generic separation is fully unwarranted. In spite of its
wide use by spongillid systematists, Parmula Carter cannot be
rotained and must now be relegated to a synonym of Drulia Gray,
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the type species of which was established by de Laubenfels (1936)
as S. brownii Bowerbank.

Drulia brownii (Bowerbank), D). geayi (Gravier), D). eristata
(Weltner), and D. batesii (Bowerbank), even though poorly rep-
resented in the materinl for this study, will be dealt with below.
However, no attempt can be made at the present to document their
intrazeneric relationship which cannot be resolved without access
to additional data. D. rusbyi (Potts), relegated to varietal rank by
Gee (1931e), and D. brownii tuberculata (Potts) have not yet been
examined by the present authors,

Drulin brownii (Bowerbanle, 1863)
Prate 15, riounes 1-3, 7

Spongilla brownii Bowerbank, 1863, p. 457,

Drulia brownii Gray, 1867, p. 552—FPenney, 1060, p. 39,

Parmula brownii Carter, 188la, p. 99.—DPottz, 1887, p. 257.—Weltner, 1895,
p. 114.—Amadt, 1930b, p. 453.—8chréder, 1932a, p. 161.—Gee, 1932¢, p. 35

Marertan.—Slides of type (BM) and syntype (ZMB); material
and slides from Brazil (N. Gist Gee no. 54687).

Descriprion.—Sponge forming nodulose, subspherical to spherical
growths, usually embracing submerged branches of trees; surface
coarsely reticulate and hispid, due to projection of thornlike spicule
fibers through dermal membrane. Skeleton consisting of thick and
strong radial spicule fibers, arising almost perpendicularly from base,
and of somewhat slimmer transverse fibers; both forming an open
but very firm and compact network of wide meshes. Consistency of
dry sponge very rigid to extremely hard.

Megascleres rather stout and eylindrical to broadly fusiform amphi-
oxen with abruptly pointed tips, of two distinet lengths, entirely
smooth; length range of longer series 300400 g, of shorter 210-290 g;
width range of longer series 28-32 y, of shorter 22-28 p.

Microscleres not very abundant in symplasm, or in the vicinity of
gemmules; they are thin and sharply pointed amphioxea, almost
straight or only feebly curved, covered with smaller spines at their
tips and with larger erect spines in their central portion; length
range 45-70 g, width range 3-5 p.

Gemmoscleres typically parmuliform, rotule with internal eonical
depression and with slightly recurved margins, in lateral view dis-
tinetly umbonate; margins ranging in shape from almost circular to
irregular, diameter of rotule 25-28 p.

Gemmules enclosed in cages of the smaller series of megascleres,
spherical, and very large; ranging in diameter 580-700 u; pneumatic
coat comparatively thin and granular; parmuliform gemmoscleres
embedded in this layer strictly radially, with their rotules resting on
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the inner gemmular membrane and with their tips projecting through
the outer; quite frequently present in two, rarely more, adjoining
layers, one on top of the other, not separated by a space of the pneu-
matic coat; microseleres often completely absent, or only sparsely
used in the outer protection of gemmules; outer gemmular membrane
thin and slightly corrugated; foramen produced into a very wide and
short porus tube, bearing a pevipheral collar, with a group of slanting
gemmoscleres surrounding it,

Distrirurion.—Known only from South America.

Covror ¥ LiFE.—Not yet reliably observed; recorded as light green
(Carter) and gray to brown (Cordero).

Discussiox.—Carter (1881a) stresses the absence of a spicular cage
around the gemmules, but such eages are present around two of the
six gemmules examined. That author, as well as Cordero (1923),
furthermore mention only a single layer of gemmoscleres to oceur on
the gemmules. Although this has been found correct for most of the
gemrmules, one gemmule of the type (BM) has distinetly two immedi-
ately adjoining layers, and thus forms transition of characters to the
gemmules of Parmula geayi Gravier.

Drulia geayi (Gravier, 1899)
PrLaTe 15, FIGURES 4, 8

Parmula geayi Gravier, 1809, p. 126.—Gee, 1931e, p. 39; 1932¢, p. 35.—Penney,
1960, p. 55.

Materian.—Slides of type (MNHP) and of syntype (N. Gist Gee).

Descrirrion.—Sponge forming nodulose to spherical growths;
surface coarsely reticulate and hispid. Skeleton consisting of a similar
arrangement of spicules like in the foregoing species. Consistency of
dry sponge rigid and hard.

Megascleres, microscleres, and gemmoscleres indistinguishable in
structure and size from those of D). brownii; microscleres are similarly
rare in both symplasm and pneumatic gemmular layer.

Gemmules enclosed in cages of the smaller series of megascleres,
and range in diameter 570-720 u; pneumatic layer comparatively
thin and distinetly granular; parmuliform gemmoscleres embedded
in this layer strictly radially, and arranged in more than two, usually
four or five adjoining layers, one on top of the other; porus tube very
wide, bearing a peripheral collar, with a group of slanting gemmoscleres
around it.

DistrisuTioN.—EKnown only from Venezuela.

Coror 1 LiFE—Not yet reliably observed; dry sponge recorded
as dark brown to blackish (Gravier).

Discussiox.—Drulia geayi displays characters of such great
similarity to those of D. brownii that its separation is difficult. The
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multiple arrangement of the parmuliform gemmoscleres could well
be an ecomorphic phenomenon, since even in 12, brownii & duplication
of the gemmular armature has been observed. In view of the paucity
of observations on South American spongillids, however, D). geayi is
here retained as a distinct species until more material of all Drulia
species can be studied in detail. One of Gee's slides (no. 54981)
examined during the present study, and marked “Pormule geayi
var.,,” even seems to share gemmular characters with those of 12
batesti, stressing the utmost importance of a future more detailed

revision of this genus.

Drulia cristata (Weltner, 1895)
Prare 15, vraunes §, G, 9
Parmula crisfate Weltner, 15895, p. 143.—Gee, 1931e, p. 36; 1832¢, p. 36—
Penney, 1960, p. 55.

MaTterian.—Slide of syntype (N. Gist Gee no. 54987).

Descrirrion.—Sponge hemispherical; surface uneven, strongly
reticulated, hispid. Skeleton of similar smrrangement to that of the
foregoing species. Consistency of dry sponge hard and brittle.

Megascleres stout and entirely smooth amphistrongyla, occasional
abruptly and bluntly pointed amphioxea also present, apparently of
only one series; length range 390-430 u, width range 28-37 p.

Microscleres thin and sharply pointed amphioxea, almost straight
or only feebly curved, covered with small spines at their tips and
with larger erect spines in their central portion; length range 55-65 g,
width range 2-3 p.

Gemmoscleres typically parmuliform and similar to those of all
species previously discussed; their margin as a rule circular, rarely
irregular.

Gemmules apparently not enclosed in a cage of megascleres;
pneumatic layer thin, gemmoscleres apparently forming a singular
layer only; diameter ranging 340-370 u; no data available on structure
of foramen.

Distrisurion.—Known only from the type locality, the Tapajos
R., Brazil.

Coror 1N LIFE.—Not yet observed; dry sponge dark brown.

Discusston.—This is another insufficiently known species closely
allied to the D). brownii group but easily distinguishable from the
latter by the presence of distinet amphistrongyla as megascleres.
D. eristata is poorly represented in the materinl available for this
study; future collections and subsequent studies are extremely
desirable.
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Drulia batesii (Bowerbanlk, 1863)
Prate 15, rraunes 10-12

Spongilla batesii Bowerbank, 1863, p. 450,

Drulia batesii Gray, 1867, p. 552.

Parmula bafesii Carter, 1851a, p. 99.—Potis, 18587, p. 256 —Weliner, 18935,
p- 114.—Cordero, 1923, p. 134; 1025, p. 113; 1028, p. 25689.—Gee, 19310,
p. 33; 1932¢, p. 35.—De Laubenfels, 1936, p. 37.—Jewell, 1052, p. 450.—
Penney, 1960, p. 54.

Marerian.—Slides of type (BM) and syntype (N. Gist Gee).

DescriprioNn.—Sponge forming subspherical to spherical growths
on submerged twigs; surface coarsely reticulate and hispid due to the
projection of thornlike spicule fibers through dermal membrane.
Skeleton consisting of strong radial and somewhat slimmer transverse
spicule fibers; both forming an open but very firm and compact
network of wide meshes. Consistency of live sponge hard but brittle.

Mezascleres stout and almost cylindrical, exceptionally broadly
fusiform, smooth amphioxea with abruptly pointed tips; the latter
occasionally rounded, resembling amphistrongyla; all scleres dis-
tinctly of two lengths, length range of longer series 320410 g, of
shorter 220-300 p; width range of longer series 27-30 g, of shorter
22-28 u.

Microscleres extremely abundant in symplasm and particularly in
the vicinity of gemmules; they are thin and pointed amphioxea, almost
straicht, covered with smaller spines at their extremities, and with
larger erect spines in their central portion; length range 54-72 p,
width range 3—4 .

Gemmoscleres typically parmuliform, rotule with a pronounced
internal conical depression, and with more or less circular and re-
curved margin; diameter of rotule 26-28 .

Gemmules enclosed in rigid capsules formed by the smaller class of
megascleres, scattered throughout the skeletal meshwork, spherical
and very large; diameter ranging 590-720 g; pneumatic layer well
developed and thick, distinctly granular; parmuliform gemmoscleres
embedded in two layers, one surrounding the inner gemmular mem-
brane, the other just below the outer gemmular membrane, with their
tips projecting through it; outer membrane well developed, distinctly
corrugated and containing, apart from the gemmoscleres mentioned,
a great number of reinforcing microscleres; foramen produced into a
moderately wide and short porus tube, bearing a peripheral collar,
with a group of slanting gemmoscleres surrounding it.

DistrisurioN.—Known only from South America.

Covor 1§ LIFE.—Not yet reliably recorded.
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Discussion.—Drulia batesii is clearly distinet from D. browni by
its gemmular characteristics and by its prolific abundance of free
and gemmular microscleres, Although these criterin permit an easy
separation of both on a specific level, their use for generic differentia-
tion, 1.e., Drulia Gray and Parmula Carter, is fully unjustified. Both
species seem to be the extremes of an intergrading series of species,
all in urgent need of detailed revision. It is hoped that the extremely
neglected spongillid fauna of Latin America will be studied more
comprehensively, resulting in a better understanding of the species
involved.
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angustibirotulata, Meyvenia fluviatilis,
B2
Anheteromevenia, 7, 100, 103, 114
argyrosperma, 116
bicepa, 120
pictovensiz, 119
ryderi, 117
anonyma, Tubella, 145
aretiea, Spongilla, 12
argyrogperma, Anheteromeyenia, 116
Heteromeyenia, 116
Spongilla, 116
arndti, Ephydatia erateriformis, 66
Heteromeyenia baileyi, 100
asperrima, Spongilla, 85
nspinosa, Spongilla, 14, 15
Asteromeyenia, 126
radiospiculata, 131
astrodiscus, Ephydatia milleri, 86
Astroheteromovenia, 128
Astromevenia, 126
radiospiculata, 131
astrosperma, Mevenia, 86
Bpongilla, 85
auren, Pectispongilla, 77

Baicalolepia, 7

Baikalospongin, 7

bailoyi, Dozilia, 106
Ephydatia, 106
Heteromeyenia, 108
Meyenia, 106
Spongilla, 106

Lalatonensis, Spongilla carteri, 23
baleni, Heteromeyenia ryder, 117
baniengis, Spongilla sumatrana, 44
batesii, Drulia, 150
Parmula, 159
Spongilla, 159
behningi, Ephydatin mlleri, 86
beugalensis, Spengilla alba, 16
bieeps, Anheteromeyenia, 120
Heteromeyoenia, 120
bigernmulata, Spongilla crassissima, 30
biseriata, Spongilla, 73
blembingin, Ephydatia, 122
Ephydatin bogorensis, 122
Mevenin bogorensis, 122
bogorensis, Ephydatia, 122
Meyenia, 122
Umborotula, 122
bohemiea, Ephydatia, 108
Heteromeyenia baileyi, 100
bohemicus, Carterius, 108
Carterivs stepanowii, 105, 108
bihmii, Corvospongilla, 56
Spongilla, 56
bombayensis, Corvospongilla burman-
jea, 54
Spongilla, 41
Stratospongilla, 41
hotryvoides, Spongilla, 63
brieni, Spongilla, 145
brouni, Dosilia, 130
Ephydatia plumosna, 130
brounidi, Dosilia, 150
brownii, Dosilia, 130
Drulia, 156
Parmula, 156
Spongilla, 156
burmaniea, Corvospongilla, 54
Spongilla lorieata, 54

ealeuilana, Spongilla fragilis, 28

ealeuttanus, Eunapius, 258

calumeticus, Pleiomeyenia, 86

cantonensis, Bphydatia craterif ormis, 72
Meyenia erateriformis, 72
Radiospongilla, 72
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capensis, Ephydatia fluviatilis, 33
eapewelli, Ephydatia, 97
Heterorotula, 97
Meyenia, 97
Spongilla, 97
Carterella, 104
Iatitenta, 111
tenosperma, 112
tubisperma, 113
earteri, Eunapius, 23
Spongilla, 23
Carterius, 104, 105
bohemicus, 108
latitenta, 111
Iatitentus, 111
primitivus, 106
stepanowii, 105, 108
gtepanowii bohemicus, 108
stepanowii palatinus, 108
stepanowii petri, 108
tenosperma, 112
tentasperma, 112
tentagpermus, 112
tubjspermus, 113
eaunteri, Corvospongilla, 60
cava, Spongills carteri, 23
cenota, Spongilla, 18
centralis, Spongilla sumatrana, 44
eerebellata, Radiospongilla, 73
Epongilla, 73
Epongillz alba, 73
Spongilla lacustris, 73
chui, Ephydatia Auviatilis, 83
cinerea, Radiospongilla, 75
Spongilla, 46, 64, 73, 75
clementis, Spongilla, 49
Stratospongilla, 49
conifera, Spongilla, 33
coniferus, Eunapius, 33
conigera, Heteromeyenia, 117, 118
contecta, Spongills, 25
corallioides, Drulin, 144
Spongilla, 144
Uruguays, 144
corticen, Bpongilla lacusireides, 10
Cortizpongilla, 7, 39, 51
Corvomeyenia, 7, 100, 123
everetti, 125
Corvospongilla, 7, 23, 39, 40, 51, 52
bdhmii, 52, 56, 57, 50
bohmii elegans, 56
burmanica, 52, 54, 55
burmanica bombayensis, 54, &5
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Corvospongilla—Continued
caunteri, 52, 60, 61
Inpidosa, 52, 55
lorieats, 52, 53, 54, 55, 61
loricata burmaniea, 54
micramphidiscoides, 52, 57, 58, 59
seabrispiculis, 52, 57, 58
ultima, 52, 59
ultima spinosa, 59
vietoriae, 53
gambesiana, 52, 61

erassior, Spongilla, 30
Spongilla crassissima, 30

erassissima, Spongilla, 30

erassissimus, Eunapius, 30

erateriformis, Ephydatia, 66
Meyenin, 66
Radiospongilla, 66
Spongilla, 66, 68

cristata, Drulia, 158
Parmula, 158

crustaces, Spongilla, 10
Spongilla lncustris, 10

dawsoni, Spongilla, 9
Spongilla lacustris, 10
deecipiens, Spongilla, 26
Spongilla fragilis, 26
discoides, Spongilla, 124, 125
Dosilia, 7, 100, 104, 126
baileyi, 106
brouni, 130
brounii, 130
brownii, 130
heterogena,
palmeri, 120
plumoszn, 128
radiospiculata, 131
stepanowii, 108
Drulin, 7, 143, 154
batesii, 150
brownii, 156
brownil tuberculata, 156G
corallioides, 144
cristata, 158
geayi, 157
ruzhyi, 156
druliaeformis, Euspongilla jordancnsis, 9
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elegans, Corvospongilla béhmii, 56
Ephydatia, 7, 62, 80, 96, 97, 121, 123,
126

amphizona, 86



Ephydatia— Continued
baileyi, 106
blembingia, 122
bogorensis, 122
bogorensis blembingia, 122
bohemiea, 108
capewelli, 07
crateriformis, 63, 64, 66, 67, 05
erateriformis arndti, 66
erateriformis cantonensis, G8, 72
everctti, 125
facunda, 90, 92
fluviatilis, 63, 82, 88
fluviatilis capensis, 83
Auviatilis chui, 83
fluviatilis etorohuensis, 93, 95
fluviatilis hastifera, 53
fluviatilis himalayensis, 83, 54
fluviatilis intha, 83
fluviatilis japonica, 88
fluviatilis mexicana, 33
fluviatilis meyeni, 54
fluviatilis ramsayi, 68, 89
fluviatilis syriaca, 83, 84
fluviatilis teberdana, 83
fortis, 90, 93
fortis hebridensis, 93
fortis vorstmani, 03
goriacvii, 83
indica, 65
japonica, 87, 8§, 80
kakahuensis, 103
lacustris, 9
leidyi, 138
lendenfeldi, 100, 101
meyeni, 84
millzii, 95
miilleri, 81, 84, 85, 86, 58
miilleri acuminata, 86
miilleri astrodiscus, 86
miilleri behningi, 86
miilleri japonica, 38
miilleri meyeni, 84
mitlleri obtusoselera, 86
millleri sibirica, 86
miilleri solida, 86
multidentata, 100
multiformis, 102
nigra, 99
obtusosclera, 56
olchonensiz, 86
plumosa, 128
plumosa broumni, 130

INDEX

Ephydatia—Continued
ramsayi, 84, 89, 03
ramsayi talacnsis, 92, 93
robusta, 91
semispongilla, 73
gibirica, 56
solida, 36
subdivisa, 91

erinaceus, Moyenia, 135
Spongilla, 9, 135
Trochospongilla, 135

clorohuensis, Ephydatia fuvintilis, 03
Meyenia fluviatilis, 93

Eunapius, 7, 8, 21, 39, 50
calouttanus, 28
carteri, 23, 24, 25
coniferns, 33
crassissimus, 23, 28, 30, 39
fragilis, 23, 25
geei, 34, 36
geminus, 32
igloviformis; 23, 31
michaelseni, 29, 30
paupercula, 9
potamolepis, 38

Euspongilla, 7
jordanensis, 9
jordancnsis drulineformis, 9
lacustriz, 9, 10
lacustris lieberkithni, 10
lacustris maerotheca, 10

everctti, Corvomeyenia, 125
Ephydatia, 125
Meyenin, 125

facunda, Ephydatia, 92
Meyenia, 92

fanshawi, Tubella, 137

fenestrata, Spongilla, 10
Spongilla lacustris, 10

flexispina, Spongilla, 9

fluviatilis, Ephydatia, 82
Meyenin, 82, 86
Spongia, 52
Spongilla, 82

fortis, Ephydatia, 03
Meyenia, 93

fragilis, Eunapius, 23, 25, 27, 28, 20 31,

32, 33, 35

Spongilla, 25

friabilia, Spongilln, 23

geayi, Drulia, 157

Parmula, 157

177



178

geei, Eunapius, 34
Epongilla, 34
gemina, Spongilla, 32
geminus, Eunapiug, 32
gilsoni, Spongilla, 48
Btratospongilla, 435
glomerata, Spongilla, 25
goriacvii, Ephydatia, 83
gracilis, Meyenia fluvintilis, 82
gravelyi, Spongilla, 45
Spongilla sumatrana, 45
Btratospongilla, 45
gregarin, Trochospongilla, 135

Halichondria, 80
hastifera, Ephydatia fluviatilis, 83
hebridensiz, Ephydatin fortis, 93
helvetien, Spongilla, 13
hemephydatin, Radiospongilla, 69
Spongilla, 69
heterogena, Dosilia, 133
Heteromeyvenia, 7, 90, 100, 104, 114, 126
argyrosperma, 116
argyrosperma tenuis, 116
bailayi, 100
baileyi arndti, 105, 100
bailexi bohemica, 105, 100
baileyi palatina, 105, 109
baileyi petri, 108
baileyi repens, 106
baileyi stepanowii, 100
hicepa, 120
conigera, 117
inzigniz, 105
kawnmurae, 108
latitenta, 105, 111
longistylis, 105
macouni, 117
pictoucnsis, 119
pictovensis, 119
plumosa, 131
radiospiculata, 131
repens, 106
repens spinulosa, 106
ryderi, 117
rvderi baleni, 117
ryderi pictouensis, 119
ryderi pietovensis, 119
ryderi walshii, 117
stepanowii, 108
tenosperma, 112
tentasperma, 105, 112
tubisperma, 105, 113
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Heterorotuln, 7, 96
capewelli, 97, 102
kakahuensis, 97, 103
multidentata, 97, 100, 102
multiformis, 97, 102
nigra, 90
himalayensis, Ephydatin fluvintilis, 83
horrida, Trochospongilln, 135
hozawal, Spongilla, G3
hungarien, Meyenia, 109

igloviformis, Bunapius, 31
Spongilla, 31
inarmata, Spongilla, 14, 15
indica, Ephydatia,
Radiospongilla, 68
Spongilla, 44
Spongilla sumatrana, 44
Btratospongilla, 44
ineptorum, Spongilla lacustris, 10
innominata, Metania, 148
insignis, Heteromeyenia, 105
insularis, Spongilla erateriformis, 66
intermedia, Tubella, 137
intha, Ephydatin fluviatilis, 83
irregularis, Spongilla fragilis, 206

japonica, Ephydatin, 88
Ephydatia Auviatilis, 88
Ephydatia miilleri, 88
Spongilla Auviatilis, 88
javanensis, Trochospongilla philottiana,
142
Trochospongilla tunghuensis, 142
jordanensis, Euspongilla, 9
Spongilla, 0
Spongilla lacustris, 10

kakahuensis, Ephydatia, 103
Heterorotula, 103
Meyenia, 103
knwamurae, Heteromeyenia, 108
kendelana, Spongilla fragilis, 26

laeustrioides, Spongilla, 10
laeusgiriz, Euspongilla, 9, 10
Spongia, 0
Spongilla, 9
Ineustroides, Spongilla, 10
Spongilla lacustris, 10
lapidesa, Corvospongilla, 55
Spongilla, 55
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latitenta, Carterella, 111
Carteriug, 111
Heteromevenia, 111

Intitenins, Carterius, 111

Latouchiana, Trochospongilla, 140

lehighensiz, Spongilla lacustris, 10

leidii, Mevenin, 138
Spongilla, 138
Trochozpongilla, 138

Leidyi, Ephydatia, 138
Meyenin, 138
Trochospongilla, 1358

lendenfeldi, Ephvdatia, 100

licberkithni, Enspongilla lacustris, 10
Spongllla, 9

lissostrongyla, Metania, 149

lobosa, Spongilla carteri, 24

longistylis, Heteromeyenia, 105

lordii, Spongilla, 25

loricata, Corvoszpongilla, 53
Spongilla, 53

Lubomirskia, 7

luzonensis, Spongilla, 63

maecandrewi, Uruguaya 145
maecandrewsi, Uruguaya, 145
mackayi, Spongilla, 32
Trochospongilla pennsylvaniea, 137
macouni, Ieteromeyenia, 117
Maerotheea, Euspongilla lacustris, 10
marina, Spongilla alba, 16
melli, Spongilla earteri, 32
Metania, 7, 147
innominata, 148
paulata, 139
reticulala, 148
rhodesiana, 148
spinata, 148
thumii, 148
vesparia, 149
vesparioides, 151
Mexicana, Ephydatia fluviatilis, 83
Meyenia, 52
Mevenia Auviatilis, 83
meyeni, Ephydatia, 84
Ephydatia fluviatilis, 54
Ephydatia miilleri, 54
Meyenin fluviatilis, 54
Spongilla, 54
Meyenia, 62, 80, 81, 82, 06, 97, 121, 123,
126
acuminata, 86
astrosperma, Bi
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Meyenia—Continued
baileyi, 104
bogorensis, 122
bogorensis blembingia, 122
capewelli, 97
crateriformis, GG, 67
eraferiformis eantonensis, 72
erinacens, 135
everelti, 125
[acunda, 93
fMuviatilis, 81, 82, 86
Muviatilis acuminats, 86
fluviatilis angustibirotulata, 52
fluviatilis etorochucnzis, 93
fluviatilis grocilis, 83
fluviatilis mexicana, 853
fluviatilis meyeni, 84
Auviatilis ramenyi, 89
[ortis, B3
hungarica, 100
kakahuensis, 103
leidii, 138
leidyi, 138
mexicana, 82
millsii, 85
mitlleri, 86, 88
multidentata, 100
multiformis, 102
nigra, 99
plumosa, 128
plumosa palmeri, 129
polymorpha, 86
ramsayi, 89
ramsayi, talaensis, 92
robusta, 91
subidivisa, 91
michaelseni, Eunapius, 29
Spongilla, 29
micramphidiscoides, Corvospongills, 57
microgemmata, Spongills, 10
micron, Spongilla, 73
microsclerifern, Spongilia, 16
millsii, Ephydatia, 93
Meyenia, 95
minima, Trochospongilla pennsylvanies,
137
Trochozpongilla philottiana, 142
Tubella pennsylvaniena, 137
minuta, Spongilla fragilis, 26
Trochoapongilla, 135
minutissima, Spongilln fragilis, 26
mirabilis, Spongilla, 86
maollis, Spongilla carterd, 23
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montana, Spongilla, 0
Spongilla lacustris, 10
morgiana, Spongilla, 25
mitlleri, Ephydatia, 85, 88
Meyenia, 83
Bpongilla, 85
Trachyspongilla, 85
multidentata, Ephvdatia, 100
Heterorotula, 100
Meyenia, 100
Tubella, 100
multiforizs, Spongilla, 9
Spongilla lacustris, 10
multiformis, Ephydatia, 102
Heterorotula, 102
Meyenia, 102
multispinifera, Spongilla, 64

nana, Spongilla, 16
navicella, Spongilla, 41
nigra, Ephydatia, 99
Heterorotula, 99
Meyenia, 99
Tubella, 99
ningpoensis, Trochospongilla horrids,
136
nitens, Eunapius, 29, 34, 35, 39, 50, 51,
a6
Spongilla, 35
novae-terrne, Spongilla, 124, 125
Nudespongilla, 7, 30, 51

obtusoselera, Ephydatia, 86
Ephydatia miilleri, 86
Ochridaspongia, 7
olchonensis, Ephydatia, 36
ottawaensis, Spongilla, 25
Oxheteromevenia, 104, 105

Pachydictyum, 7, 39, 51
palatina, Heteromeyenia baileyl, 109
palatinus, Carterius stepanowii, 108
palmeri, Dosilia, 129

Meyenia plumosa, 129
Parameyenia, 123
parfitti, Spongilla, 85

Spongilla Auviatiliz, 85
Parmula, 154

batesii, 159

brownii, 156

eristata, 158

geayid, 157
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paszigensis, Trochospongilla Intouchiana,
140
paulata, Metanin,139
Spongilla, 139
paulula, Spongilla, 139
Trochospongilla, 130
Tubelln, 139
paupercula, Eunapius, 9
Epongilla, 9
Spongilla lacustris, 10
Pectispongilla, 7, 62, 71, 77
aurea, 77, 79
aures subspinosa, 79
sangibarica, 70
stellifera, 77, 78
subspinosa, 77, 79
pennsylvaniea, Trochospongilla, 137
Tubella, 137
perviridis, Spongilla, 75
petri, Carterius stepanowii, 108
Heteromeyenia baileyi, 109
philippinensis, Spongilla, 64
philottiana, Trochospongilla, 142
pictouensis, Heteromeyenis, 119
Heteromeyenia ryderi, 119
pictovensis, Anheteromeyenia, 119
Anheteromeyenia ryderi, 119
Heteromeyenia, 119
Heteromeyenia ryderi, 119
Pleiomeyenia, S0
calumeticus, 86
spinifera, 856
walkeri, 86
plumosa, Asteromeycnia, 131
Astromeyenia, 131
Dosilia, 129
Ephydatia, 128
Heteromeyenia, 131
Meyenia, 128
Spongilla, 128
poneumatica, Spongilla bombayensis, 41
polymorpha, Meyenia, 86
Spongilla, 86
polysclera, Trochospongilla, 135
Potamolepis, 7, 38, 51
potamolepis, Eunnpius, 38
Spongilla, 38
pottzi, Acalle, 149
Tubella, 149
primitivus, Carterius, 108
proliferens, Spongille, 73
Spongills lacustris, 73
pygmaca, Uruguaya, 144
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radicspiculata, Asteromeyenin, 131
Astromeyonia, 131
Dopailin, 131
Heteromeyenia, 131
Radiospongilla, 7, 8, 61, 01
cantonensis, 63, 70, 72
eerebellata, 63, 73
cinerea, 75
crateriformis, G3, GG, 69, 70, 73, 01
hemephydatia, 69, 71
indica, 63, 63, 79, 91
sansibarica, 70
seeptroides, 63, 64
ramosa, Spongilla, 9
ramaayi, Ephyvdatia, 89
Ephydatia fluviatilis, G&8, 80
Meyenia, 89
Spongilla fluviatilis, 89
recticuba, Spongilla, 27
recurvata, Acalle, 154
Spongilla, 154
Tubella, 154
repens, Heteromeyenia, 106
Heteromeyenia baileyi, 106
Spongilla, 106
Uruguaya, 146
reticulata, Metanin, 148
Spongilla, 73
Bpongilla lacustris, 73
Tubella, 148
rhadinea, Spongilla alba, 16
rhenana, Spongilla, 9
Spongilla lacustris, 10
rhodesinna, Metania, 148
rivularis, Epongilla sumatrana, 42
robusta, Ephydatia, 91
Meyenia, 91
rotoitiensis, Spongilla, 64
rotundacuta, Spongilla, 23
Spongilla carteri, 23
rousseletii, Spongilla, 46
Stratospongilla, 46
rusbyi, Drulia, 156
ryderi, Anheteromeyenia, 117
Heteromeyenia, 117

sansibarica, Pectispongilla, 70
Radiospongilla 70
Spongilla, 70

scabrispiculis, Corvospongilla, 58

sceptrifera, Spongilla, 82

sceptroides, Radiospongilla, 64
Spongilla, 64
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schubolzi, Spongilln, 47
Btratospongilla, 47
sectosping, Spongills, 73
semigpongilln, Ephydatin, 73
Bpongilla, 73
sendad, Spongilla, 63
sianmensis, Spongilla sumatrann, 44
sibirica, Ephydatin, 86
Ephydatin miilleri, 86
Spongilla, 25
sinonsie, Eunapius, 23, 36
Spongilla, 36
Trochospongilla latouchiana, 140
sol, Trochospongilla, 135
Trochospongilla horrida, 135
solida, Ephydatia, 86
Ephydatin miilleri, 86
sphaeriea, Spongilla lacustris, 100
spinata, Metania, 148
gpinifera, Pleiomeyenia, 86
spinosa, Corvospongilla ultima, 50
spinulosa, Heteromeyenia repens, 106
Spongin, 80
Auviatilis, 80, 82, 84
lacustris, 9, 11
Spongilla, 7, 21, 40, 52, 61, 63, 80, 126
abortiva, 9
actherine, 23
alba, 8, 16, 17, 18, 19, 21, 75
alba bengalensis, 16
alba corchellata, 73
nlba maring, 16
alba rhadinen, 16
ambigua, 26, 27, 31
arctiea, §, 11, 12, 18
argyrosperma, 116
asperrima, 85
aspinosa, 8, 14
astrosperma, 85
baileyi, 105, 106
batesii, 150
biserinta, 63, 73, 74, 75
béhmii, 56
bombavensis, 40, 41, 43
bombayensis pneumatica, 41, 42
botryoides, 63
bricni, 148
brownii, 156
capewelli, 96, 97
carteri, 22, 23
carteri balatonenais, 23, 24
carteri cava, 23, 24
carteri melli, 24, 32
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earteri mollis, 23, 24

carteri rotundacuta, 23

cenota, 8, 18, 19, 21

cerebollata, 17, 18, ¥3, T4, 75

rineren, 46, 64, 73, 75, 76

clementia, 40, 40

conifera, 33

conteeta, 25

corallioides, 144

crazsior, 20

erassiszsima, 30

erassizsima bigemmulata, 50

erassissima erassior, 30

erateriformis, 66

crustacea, 10

dawsoni, 9

decipiens, 26, 27, 31

dizeoides, 124, 125

erinacens, 9, 135

feneatrata, 10

flexizping, 9

fluvintilia, 81, 82

fluviatilis japonica, 38

fluviatilis parfitti, 85

Huviatilis ramsayi, 89

fragilis, 25

fragilis ealeuttana, 27, 28

fragilis degipiens, 26

fragilis irregularis, 26

fragilis kendelana, 26, 27

fragilis minuta, 26

fragilis minutissima, 26

fragilis zempoalensis, 26, 27

friabilis, 23

geed, 34

geming, 32

gilzoni, 40, 45

glomerata, 25

gravelyi, 40, 43, 43

helveticea, 8, 13

hemephydatia, 65, 69

hozawail, 63

igloviformis, 31

inarmata, 8, 14, 15

indica, 40, 43, 44, 45

jordanensis, 9

lacustrioides, 10

lacustris, 8, 9, 11, 14, 15, 17, 18, 19,
21, 75, 81

lacustris abortiva, 10

lacustris cerebellata, 73
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Spongilla—Continued

lncustris erustaces, 10
Incustris daws=oni, 10
Incustris fonestrata, 10
lvenstris ineptorum, 10
Ineustris jordnnensis, 10, 11
laeustris lacustroides, 10
laeusiris lehighensis, 10
laeusiris montana, 10
lacustris multiforis, 10
lacustris paupereula, 10, 11
lacustris proliferens, 73
Ineunstris reticulata, 73
Incustris rhenana, 10
lacustris sphaerica, 100, 101
laeustroides, 10, 11
laeuztroides corticea, 10
lapidosa, 55

leidii, 138

licherkithni, 9

lordii, 22, 25

lorieata, 51, 53

loricatn burmanica, 54
luzonensis, 63
mackayi, 32

meyeni, 84
michaclzeni, 29
microgemmata, 10
micron, 63, 73, 75
microsclerifera, 17
mirahiliz, 9, 56
montang, 9

morgiang, 25

miilleri, 83

multiforiz, §
multispinifera, G4, 66
nana, 16, 17

navicella, 41

nitens, 35

novac-terene, 124, 125
ottawaensis, 25

parfitti, 85

paulata, 139

paulula, 1349
pauperculs, 9, 22
perviridis, 75, 76
philippinensiz, 64, 66
plumosa, 128
polymaorpha, 86
potamolepis, 358
proliferens, 63, 73, 75
recticuba, 27
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Spongilla—Continued
repens, 106
reticulata, 63, 73, ¥4, 148
rhenana, 9
rotoitiensis, G4, 06
rotundacuta, 23, 25
rousscletii, 40, 46, 48, 49
sangibaricn, 70, 77
soeptrifera, 52
seoptroides, 62, G4, 65, 66
schubotzi, 40, 47, 49
sectosping, 63, 73
semizpongilla, 63, 73, 75
sendai, 63
sibiriea, 25
zincnsiz, 36
gingnalia, 82
stanleyi, 36, 37
sumatrana, 42, 45, 46
sumatrana baniensis, 44
sumatrana eentraliz, 44
sumatrana gravelyi, 45
sumatrana indien, 44
sumatrana rivalaria, 42
snmatrana giamensis, 44
tanganyikae, 142
tenosperma, 112
tinei, 34
travancorica, 16, 17
ultima, 59
vesparium, 149
wagneri, 20
yunnanensis, 49, 51
zambesinnn, G1
stagnaliz, Spongilla, 82
stanleyi, Spongilla, 36
stellifera, Peclispongilla, 78
stepanowii, Carterius, 108
Daosilia, 108
Heteromeyenia, 108
Heteromeyenia bailevi, 108
Stratospongilla, 7, 8, 23, 37, 39, 40, 53
bombayensis, 41
clementis, 49
gilsoni, 48
gravelyi, 45, 46, 04, 706
indica, 44
roussclotii, 46
schubotzi, 47
gumatrana, 42
subdiviza, Ephydatia, 01
Meyenia, 01
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subspinosa, Peetizpongilla, T
Pectispongilln aurea, T

sumatrang, Spongilla, 42
Stratospongilla, 42

Bwartachewskya, 7

syrinen, Ephydatia fluviatilia, 83

talaensis, Ephydatia ramsayi, 92
Meyenia ramsayi, 92
tanganyikae, Spongilla, 1432
Trochospongilla, 142
teberdana, Ephydatia fluviatilis, 83
tenosperma, Carterella, 112
Carterius, 112
Heteromeyenia, 112
Bpongilla, 112
tentasperma, Coarterius, 112
Heteromeyenin, 112
Spongilla, 112
tentaspermus, Carterius, 112
tenuis, Heteromeyenia wrgyrosperma,
116
thumii, Metania, 148
tinei, Eunapius, 34
Spongilla, 34
Trachyspongilla, 30
miilleri, 85
travancorien, Spongilla, 16
Trochospongilla, 7, 133
erinaceus, 135
gregaria, 135
horrida, 135
horrida ningpocnsis, 135
horrida so0l, 135
latouchinna, 140
Intouehiana sinensis, 140
leidii, 138
leidyi, 138
minuta, 135
paulula, 139
pennsylvanicn, 137
pennsylvanica mackayi, 137
pennsylvaniea minima, 137
philottiana, 142
philoitiana javanensis, 142
philottiana minima, 142
philottiana tunghuensis, 142
polysclera, 135
sol, 135
tanganyikae, 142

tunghuensis, 142
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Tubells, 06, 07, 133, 147, 152
anonyma, 148
fanshawi, 137
multidentata, 100
nigra, 99
panlula, 139
pennsylvanica, 137
pennsylvaniea minima, 137
pottsi, 149
recurvata, 154
reticulata, 148
vesparicides, 151
vesparium, 149
tuberculata, Drulia brownii, 156
tublsperma, Carterella, 113
Carterius, 113
Heteromeyenia, 113
{ubispermus, Carterius, 113
tunghuensis, Trochospongilla, 142
Trochospongilla philottiana, 142
Tupha, 81

1.8,

ultima, Corvospongilla, 59
Spongilla, 59

Umborotula, 7, 63, 72, 121
bogorensis, 122
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Urnguaya, 7, 143
amazonien, 144
corallivides, 144
macandrewi, 145
macandrewsi, 145
pygmaca, 144
repens, 146G

vesparia, Metanin, 149

vesparioides, Metania, 151
Tubella, 151

vesparium, Spongilla, 149
Tubella, 149

victoriae, Corvospongilla, 53

vorstmani, Ephydatia fortis, 93

wagneri, Spongilla, 19, 20
walkeri, Pleiomeyenin, 86
walshii, Heteromeyenia ryderi, 117

yunnanensis, Spongilla, 49

zambesiana, Corvospongilla, 61
Spongilla, 61
zempoalensis, Spongilla fragilis, 26
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