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THE BORING-SPONGE, CLIONA.
BY JOSEPH LEIDY, M. D.

Among the oczan debris of the neighboring Atlantic coast, shells
of the oyster, Ostrea Virginiensis, and of the clam, Venus mercenaria,
conspicuous from their being riddled with holes, are frequent. When
I first saw such shells I suspected that the numerous perforations
were due to an annelid or perhaps a boring mollusk. In 1856,
while at Beasley’s Point, on Great Egg Harbor, New Jersey, I had
the opportunity of observing the shells of both dead and living oysters
drilled in the same manner and with the borings occupied by a living,
soft, yellow, silicious sponge. A notice of my observations on the
sponge, attributed to the genus Cliona, with its character, peculiar
habit, and incidental importance in the economy of nature, was pub-
lished the same year in the Proceedings of this Academy, Vol. VIII,
p- 162.

A pparently the massive form of the same sponge, was previously
described by Desor, under the name of Spongia sulphurea, occurring
in Vineyard Sound (Proc. Boston Nat. Hist. Soc., 1846, 68).

Later, the sponge of the same locality was noticed by Prof. Ver-
rill as Cliona sulphurea, and is described as commencing in the con-
dition of a boring form on dead shells and subsequently growing into
masses six or eight inches in diameter (Rep. U. S. Fish Commission,
1873, 421).

In Little Egg Harbor, in the vicinity of Beach Haven, N. J., I
have observed the boring-sponge in various stages from the condition
in which it occupies the shells of oysters and clams with its sensitive
papille and oscules protruding from perforations of the surface of
the shell, to variously massive forms enclosing at their base the rid-
dled shells from which they sprung. Sometimes I have observed a
mass enveloping a pair of open, perforated, shells of an oyster or clam
in which the shells were still united at the hinge. Often too, a massive
sponge envelops, together with its original cradle, fragments of
other shells, pebbles and sand. To the fishermen of Beach Haven,
the massive sponge is familiar under the name of Bay-pumpkin;
often growing to the size of one’s head.

In the oyster beds, the boring-sponge especially invades the upper
or more exposed shell, and the living oyster incessantly protects it-
self by the formation of new shell-layers. The sedentary habit of
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the oyster favors the invasion of its boring enemy. The free moving
clam, while alive, appears to be exempt from its attack, but the
shells of the dead clam are as thoroughly invaded and riddled as
those of the oyster. I have occasionally met with an isolated valve
of the Mactra solidissima, Pecten trradians, and the horse-mussel,
Modiola plicatula, which exhibited the perforations of the boring-
sponge, but none containing the living sponge. In one instance I
obtained a clam shell having attached to it a shell of Ilyanassa
obsoleta and tubes of Serpula, all together, drilled by the living
Cliona. On the cultivated oyster beds the massive Cliona is less
frequent than upon accumulations of dead oyster and clam shells
elsewhere, probably from the circumstance that it is more liable
to disturbance in its growth in collecting oysters from the beds.

A boring-sponge closely resembling, if it is not identical with ours,
and having the same habits, occurs in European seas. It was first
definitely noticed by Dr. R. E. Grant, in the Edinburgh New Philo-
sophical Journal, 1826, p. 78, and found on the shells of dead and
living oysters (Ostrea edulis), in the Frith of Forth, Scotland.
The description of the sponge accords with my observations on the
boring-sponge as above indicated. From the accidental attachment
of some polyps to the sponge, observed by Dr. Grant, supposing the
polyps to belong to the sponge, he described it as a zoophyte and
named it Cliona celata. He also regarded the borings occupied by
it as not due to the sponge, but to annelids, though in the concluding
part of his account he remarks that it may be questioned whether
the shape of the silicious spicules and constant currents of the
papillee do not exert an influence in forming or enlarging the habit-
ation of the zoophyte.

In 1840, Dr. G. D. Nardo, announced the occurrence of the bor-
ing-sponge of the oyster in the Adriatic, and gave to it the name of
Vioa (Un nuovo genere di Spongoli silicei.) Shortly after, Duver-
noy noticed the boring-sponge in the Ostrea hippopus, at Dieppe, and
gave to it the name of Spongia terebrans (Comptes rendus, 1841, 683).

Dr. George Johnston, in 1842, in his History of British Sponges,
p- 125, described the boring-sponge of the oyster, under the name of
Halichondria celata, from the oyster beds of Inchkeith and from
the Frith of Forth. He also referred to the same species a massive
variety dredged in Butribuy Bay.

In 1849, Mr. Albany Hancock, in a paper “On the excavating
Power of certain Sponges belonging to the genus Cliona,” described
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the Cliona celata, which he observes is the most destructive species
to oyster shells, and abounds in the Frith of Forth. His paper is
accompanied by a figure of the sponge occupying an oyster shell,
and the author remarks that the Cliona undoubtedly works out the
cavities it inhabits, whether mechanically or otherwise. He attributes
the boring power to silicious granules on the surface of the sponge
and to its contractility. The silicious granules are figured as
hexagonal plates with hexagonal markings. Mr. Hancock also
describes boring-sponges found in a number of other molluscous
shells, which sponges he referred to several other different species of
Cliona (Annals and Magazine of Natural History, Vol. VIII, p.
321).

N. Lieberkuhn, in 1859, described the Cliona celate as living in
oyster shells at Heligoland, and attributed the boring of the shells
to the sponge (Archiv fiir Anatomie, Vol. 26, 515).

Dr. Bowerbank, in his work on the British Spongide, II, 1866,
212, referred the Cliona celate of Dr. Grant, to another genus, with
the name of Hymeniactdon celata, to which he also refers the other
boring-sponges described by Mr. Hancock. He reports it as occur-
ring in all parts of Great Britain in oyster and other shells, and
also in limestone rocks of Tenby. Dr. Bowerbank doubted the
boring power of the sponge and regarded it as merely occupying the
deserted habitations of living annelids. Rev. A. M. Norman, editor
of the fourth volume of the same work, remarks that Dr. Bower-
bank persistently refused to entertain any other opinion than that
the Cliona only occupied previously-formed excavations, and had
no power of penetrating shell or stone.

Dr. Johnston is the only European authority who ascribes a mas-
sive form of sponge to the same species as the ordinary boring form
of oyster shells. Dr. Bowerbank describes and figures a large mas-
sive sponge, common on the British coast, under the name of Rap-
hyrus Griffithsii, and refers to it the massive variety of Halichondria
celata of Dr. Johnston, observing that it is not a matter of surprise
that it should have been confounded with Dr. Grant’s Cliona
celata, the spicula of the species being so very similar in size and
form.

Dr. O. Schmidt describes Cliona celata,under the name of Vioa
celata, occurring on oysters and stones in the Adriatic, and remarks
that its spicules are pin-like and of one kind only, (Supplement der-
Spongien des Adriatischen Meeres, 1864, 40). His distinctive char
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acter of Vioa is that it is parasitic, and lives in perforations of shells
and stones (Die Spongien der Adriatischen Meeres, 1862, p. 40).
He also describes what he considers to be a new genus of sponges,
Puapillina, which, except in name, I cannot distinguish from Cliona.
The species Papillina suberea he describes as yellow with numerous
warts on the surface and with only pin-like spicules. Bowerbank
regards it the same as Raphyrus Griffithsii, corresponding with the
Halichondria celuta of Johnston, who described it as a variety of
Dr. Grant’s Cliona celata, and this is admitted by Schmidt (Spongien
der Atlantischen Gebietes, 1870, 77). The latter further describes
a cushion-like (polsterformiger) Papillina, from the coast of Florida,
which likewise appears to be a Cliona.

As the massive form of Halichondria celata of Johnston, synony-
mous with Raphyrus Griffithsiv of Bowerbank and Papillina suberea
of Schmidt, accords in color and structure, and in the form and size
of its silicious spicules, with Cliona celata, it seems to be related to
this, as our massive Cliona sulphurea is to the boring form of the
oyster and clam. It remains to determine whether our boring-sponge
of the oyster is the same species as that of European seas. So far
as we may judge from the descriptions of the European sponge in
comparison with ours they appear to be identical in color, form,
structure and habits. Both also have but one kind and form of
silicious spicules. But in these, if the records are correct, we find a
very considerable difference in size. Grant, Hancock, Bowerbank,
and Lieberkuhn give as the size of the spicules of Cliona celata,
about #sth of an inch, while in all our forms of Cliona, in the oyster
and clam and in the largest massive varieties, the size of the spicules
is only about ssth of an inch. Moreover, if the observation of
Mr. Hancock is correct and I have not erred in my own, there is
still a more remarkable difference.

In the boring-sponge of our oyster and clam I could detect no
trace of the silicious, hexagonal granules, which Mr. Hancock re-
gards as the instruments of boring of Cliona celata. In the posi-
tion indicated for these granules, in repeated examinations, I could
find nothing but a few scattered irregular particles of quartz sand.
The only distinction then, if future observations prove them
really to exist, between Cliona sulphurea and Cliona celata, are the
considerably longer, silicious, pin-like spicules of the latter and the
presence in the boring form of additional haxagonal, silicious gran-
ules; otherwise both would pertain to the single species Clhona celata.

6
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A different and pretty form of Cliona, and probably an unde-
scribed species, is exemplified by specimens obtained on the coast of
Florida by Mr. Joseph Willecox. Though from the same locality,
they do not appear to accord with the descriptions of Schmidt of
Papillina eribrosa and arenose (Spongien des Atlantischen Gebietes,
p. 48).

In four specimens, of which one is a twin, making, according to
the ordinary view, five individuals, all accord in their upright
cylindrical, sausage-like form. In their present state all but one are
somewhat dusky-white spotted by brownish rings and smooth as if
water-worn.  The remaining specimen, shorter and more robust
than the others, is dark-brown with a yellow tinge on one side of the
base and is covered with warts. It resembles in the same condition
the appearance of surface of the massive form of Cliona sulphurea,
and probably like this, in the fresh state was sulphur-colored.

The specimens range in length from 90 to 175™ and from
35 to 50™ in breadth. The summit is rounded truncate, depressed
centrally, and in the unworn or more recent specimen imperforate
with a short, stem-like tubercle. The base in the latter specimen
is truncate, and looks as if it had been cut away from a fixed
attachment. Two of the other specimens are rounded in the same
position, broken along a semicircle where they seem to have been
attached, and have a depression or cave on one side communi-
cating with a central perforation. A specimen, 130™ long and
35™ broad, cut across the middle, exhibits a central cavity extend-
ing the length of the sponge, 16™™ wide, and with smooth imperforate
sides. The surface of the worn sponges is divided into mostly
haxagonal areas 3 or 4™ wide, with a central circular spot and
darker border. In the unworn sponge the hexagonal areas are oc-
cupied by a central circular papilla variably prominent, level, or
slightly depressed. The exterior of the sponge is composed of a
more compact, thin lamina or skeleton of silicious spicules with
comparatively little of the softer sponge-structure, while the interior
greatly thicker portion extending to the inner cavity is composed
of a looser texture of the same kind of spicules with a large propor-
tion of the softer structure, pervaded by bands of the more compact
substance extending inward from the exterior layer. The silicious
spicules of the sponge are of one kind only, pin-like in form, and
identical in all other respects, including size, with these of Cliona
sulphurea.
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In the shape of the sponge with its interior chimney-like cavity it
resembles the tubular form of individuals of many keratose sponges,
and is so unlike the more familiar forms of the living sponge that if
not a different species, as a marked variety it might be distinguished
as CLIONA PHALLICA.

Mr. Willcox, who is now in Florida, writes that the Cliona phal-
lica is one of the most common sponges of the coast. He observes
that when alive it is of a yellow color, and has an opening at the
summit nearly as large as the end of the little finger. 1t is very
sensitive and when disturbed contracts and closes the orifice. The
dead specimens never exhibit the latter open. Mr. Willcox says
that he observed the sponge at Clear-water Harbor, near Tarpin
Springs. At low tide, when covered with only five or six inches of
water, this was seen to be in active movement above the sponge in-
dicating a current flowing from the aperture. In wading, when
Mr. Willcox approached within four or five feet of the sponges, the
currents flowing from them would cease and on touching them they
would close the terminal aperture.



	Article Contents
	p. 70
	p. 71
	p. 72
	p. 73
	p. 74
	p. 75

	Issue Table of Contents
	Proceedings of the Academy of Natural Sciences of Philadelphia, Vol. 41 (1889), pp. 1-496
	Volume Information [pp. 483-496]
	Front Matter [pp. 5-8]
	On Several Gregarines, and a Singular Mode of Conjugation of One of Them [pp. 9-12]
	January 29 [p. 13]
	Observations upon the Development of the Skull in Neotoma fuscipes; A Contribution to the Morphology of the Rodentia [pp. 14-28]
	February 5 [p. 29]
	February 12 [p. 29]
	The Sabre-Tooth Tiger of Florida [pp. 29-31]
	Linguatula Diesingii from the Sooty Mangabey [p. 31]
	February 26 [p. 31]
	Notes on Geology and Mineralogy [pp. 32-35]
	Description of a New Species of Orthopristis from the Galapagos Islands [pp. 36-37]
	The Sternalis Muscle [pp. 38-41]
	Note on Elagatis bipinnulatus [pp. 42-44]
	Note on Gonyleptes and Solpuga [p. 45]
	Mazapilite, a New Mineral Species [pp. 45-47]
	March 12 [p. 47]
	March 19 [p. 48]
	Tilmadoche compacta, Wing., n. sp. [pp. 48-49]
	March 26 [p. 49]
	On Two Minerals from Delaware County, Pa [pp. 50-52]
	Contributions to the Life Histories of Plants. No. IV [pp. 53-69]
	The Boring-Sponge, Cliona [pp. 70-75]
	Variation in Ophiura panamensis and Ophiura teres [pp. 76-77]
	On Pratincola salax Verr. and Allied Species [pp. 78-80]
	New and Little-Known American Molluscs. No. 1 [pp. 81-89]
	April 9 [p. 90]
	New Species of Shells from New Hebrides [pp. 91-94]
	April 16 [p. 95]
	A Parasitic Copepod [p. 95]
	Fossil Vertebrates from Florida [pp. 96-97]
	April 30 [p. 97]
	A Contribution to the Knowledge of the Spider Fauna of the Bermuda Islands [pp. 98-101]
	A Contribution to the Actinology of the Bermudas [pp. 102-126]
	Notes on a Small Collection of Myriapods from the Bermuda Islands [pp. 127-129]
	May 7 [p. 129]
	On the Use of the Bambusa Stem, in Incandescent Electric Lighting [pp. 129-130]
	The Botany of the Bahamas [pp. 130-134]
	The Sand-Dunes of Lewes, Del. [pp. 134-135]
	May 14 [pp. 135-136]
	Notes on Corema Conradii [pp. 135-136]
	The Radula in Rhipidoglossate Mollusks [pp. 136-137]
	Remarks on Oliva inflata, Chem., O. irisans, Lam. and Other Species of Shells [pp. 137-138]
	On the Fore and Aft Poles, the Axial Differentiation and a Possible Anterior Sensory Apparatus of Volvox Minor [pp. 138-140]
	May 28 [p. 140]
	On Some New Species of Mollusca from the Bermuda Islands [pp. 141-142]
	On a New Genus and Two New Species of Ophiurans [pp. 143-145]
	Catalogue of the Muscicapidae in the Collection of the Academy of Natural Sciences of Philadelphia [pp. 146-154]
	June 11 [p. 155]
	June 18 [p. 155]
	Heterocercy in Batrachia [p. 155]
	The Hypertrophied Hairson Ampelopsis [p. 155]
	Notes on Enteridium Rozeanum [pp. 156-158]
	June 25 [p. 158]
	A Review of the American Species of Priacanthidæ [pp. 159-163]
	Gadolinite from Llano Co., Texas [pp. 164-165]
	Description of New Species of Fossil Crustacea from the Lower Silurian of Tennessee, with Remarks on Others Not Well Known [pp. 166-168]
	Catalogue of the Asteroidea and Ophiuroidea in the Collection of the Academy of Natural Sciences of Philadelphia [pp. 169-179]
	July 2 [p. 180]
	Note on the True Systematic Position of the Ray Spider [pp. 180-183]
	Chloanthite, Nicolite, De Saulesite, Annabergite, Tephrowillemite, Fluorite and Aquatite from Franklin, N. J. [pp. 184-187]
	The Spores of the Myxomycetes [pp. 188-189]
	Note on Orthotricha [p. 189]
	July 16 [p. 189]
	July 23 [pp. 189-190]
	July 30 [p. 190]
	Nomenclature and Check-List of North American Land Shells [pp. 191-210]
	Notes on the Osteology and Systematic Position of Dinictis Felina, Leidy [pp. 211-244]
	A Review of the American Species of Sturgeons (Acipenseridae) [pp. 245-257]
	A Review of the European and American Uranoscopidæ or Star-Gazers [pp. 258-265]
	Notes on the Food of Birds [pp. 266-270]
	Remarks upon the Round-Tailed Muskrat, Neofiber alleni, True [pp. 271-273]
	Notes on the Anatomy of Pholas (Barnea) Costata Linne, and Zirphæa crispata Linne [pp. 274-276]
	On the Anatomy of Aerope and Zingis [pp. 277-279]
	Orcadella operculata Wing., a New Myxomycete [pp. 280-281]
	September 3 [p. 282]
	September 17 [p. 283]
	September 24 [p. 283]
	Lower Carbonic Gasteropoda from Burlington, Iowa [pp. 284-298]
	The American Species of Polyphemopsis [pp. 299-302]
	Sphærodoma: A Genus of Fossil Gasteropods [pp. 303-311]
	The Antennœ of Coleoptera [p. 311]
	October 22 [pp. 311-312]
	On the Taxonomic Values of the Wing Membranes and of the Terminal Phalanges of the Digits in the Cheiroptera [pp. 313-340]
	On a New Species of Spider of the Genus Dinopis from the Southern United States [pp. 341-343]
	Note on Pinus Banksiana [p. 344]
	Mimicry of the Environment in Pterophryne Histrio [pp. 344-345]
	Notes on Crepidula [pp. 345-347]
	Activity in Donax [p. 347]
	Change of Habit Causing Change of Structure [pp. 347-348]
	November 26 [p. 348]
	Provisional List of the Plants of the Bahama Islands [pp. 349-407]
	Notes on the Drift on Block Island [pp. 408-409]
	December 17 [p. 410]
	December 24 [p. 410]
	December 31 [p. 410]
	New and Little-Known American Mollusks, No. 2 [pp. 411-416]
	On a Petroglyph from the Island of St. Vincent, W. I. [pp. 417-420]
	Description of a New Species of Eutaenia [pp. 421-422]
	Report of the Recording Secretary [pp. 423-425]
	Report of Corresponding Secretary [pp. 425-426]
	Report of the Librarian [pp. 426-429]
	Report of the Curators [pp. 429-432]
	Report of the Biological and Microscopical Section [pp. 432-433]
	Report of the Conchological Section [pp. 433-434]
	Report of the Entomological Section [pp. 434-435]
	Report of the Botanical Section [pp. 435-438]
	Report of the Mineralogical and Geological Section [p. 438]
	Report of the Professor of Invertebrate Paleontology [pp. 439-440]
	Report of the Professor of Ethnology and Archæology [p. 440]
	Report of the Professor of Invertebrate Zoology [pp. 440-441]
	Summary of the Report of Wm. C. Henszey, Treasurer: For the Year Ending Nov. 30, 1889 [pp. 442-444]
	Elections during 1889 [pp. 444-445]
	Additions to the Museum [pp. 446-449]
	Additions to the Library. 1889 [pp. 450-482]



