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PHYSA CUBENSIS PFEIFFER, 1839 (PULMONATA: PHYSIDAE)

W. LOBATO PARAENSE
Institute OQswaldo Cruz, Departamento de Malacologia, Caixa Postal 926, 20001, Ric de Janeiro, RJ, Brasil

A description of Physa cubensis Pfeiffer, 1839, based on 15 specimens collected in Havana,
Cuba, is presented.

The shell, measuring 9.0 x 4.5mm to 12.3 x 6.4mm, is ovate-oblong, thin, diaphanous, horn-
colored, shining. Spire elevated, broadly conical; protoconch distinct, roundish, reddish-brown.
About five moderately shouldered, roundly convex whorls, penultimate whorl expanded, spiral
striation subobsolete; growth lines faint on the intermediate whorls, clearly visible on the body
whorl, crowded here and there. Suture well impressed. Aperture elongated, 2.05 - 2.67 {mean
2.27) times as long as the remaining length of the shell, narrow obovate-lunate; upper half acute-
angled, lower half oval, narrowly rounded at the base, outer lip sharp, inner lip completely closing
the umbilical region, a thick calius on the parietal wall; columellar plait well marked. Ratios: shell
width/shell length = 0.52 - 0.61 (mean 0.55); spire length/shell length = 0.27 - 0.33 (mean 0.31);
aperture length/shell length = 0.67 - 0.73 {mean 0.69).

Oral lappets laterally mucronate; foot spatulate with acuminate tail. Mantle reflection with
6 - & short triangular dentations in the right lobe {columellar side) and 4 - 6 in the left lobe {near
the pneumostome).

Renal tube tightly folded into a zigzag course.

Ovotestis, ovispermiduct, seminal vesicle, oviduct, nidamental gland, uterus and vagina as in
Physa marmorata (see Paraense, 1986, Mem. Inst. Oswaldo Cruz, 81: 459-469). Spermathecal
body egg-shaped or pear-shaped; spermathecal duct uniformly narrow with expanded base, a
little longer than the body.

Spermiduct, prostate and vas deferens as in P. marmorata {Paraense, loc. cit.). Penis wide
proximally, narrowing gradually apicad; penial canal with subterminal outlet. Penial sheath follow-
ing the width of the penis and ending up by a bulbous expansion somewhat narrower than the
proximal portion. Penial sheath/prepuce ratio = 1.25 - 1.83 (mean 1.49). Prepuce much wider than
the bulb of the penial sheath, moderately shouldered owing to the intromission of the bulb, and
with a large gland in one side of its proximal half occupying about a third of its length. Extrinsic
muscles of the penial complex as in P. marmorata.

Jaw a simple obtusely V-shaped plate. Radula to be described separately.
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According to Aguayo (1938), rnysa cubensis
is ‘“‘the¢ commonest fluvial mollusc in Cuba,
being tound in practically all tlowing and stag-
nant waters in the Island”. It has been recorded
from several islands of the West Indies, and
from southern Florida and castern South Amer-
ica down to southern Brazil. Its original de-
scription reads as follows (Pfeiffer, 1839: 354,
not figured):

45. Phvsa cubernsis Pir, — Testa sinistrorsa ova-
l1, sobdula fusco-cornea; anfract. 5 striatis,
interdum subvaricosis, ultimo inflato; co-
lumclia callosa, torta; apertura ovato-
oblonga. Long. 6, diam. 3 2’ - Sehr
dhniich unsrer europaischen PA. acuta Dr.
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In this paper a description of P. cubensis is
presented, based on 15 specimens collected by
myself, together with my friend, the Cuban mal-
acologist I‘gljguel Jaume, on December 4, 1956,
from a pond in the Country Club of Havana,

district of Marianao, where they occurred in

syntopy with the planorbid Biomphalaria ha-
WINENSIS,

Each specimen was killed by gradual immer-
sion in water heated to 700C, with the aperture
upward, so carefully as to minimize its retract-
ing back to the shell. After 20 sec the snail was

completely plunged for 20 additional sec and
then transferred to water at room temperature.
The animal (under water) was drawn from the
shell with a forceps and fixed in Railliet-Hen-
ry’s fluid (distilled water 939 ml, sodium chlo-
ride 6 g, formalin 50 ml, glacial acetic acid
20 ml). One specimen was embedded in par-
affin, sectioned serially and stained with hema-
toxylin-eosin for microanatomical observation.
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DESCRIPTION

The shell size in the studied sample ranges
from 9.0 x 4.8 mm to 12.3 x 6.4 mm, the larg-
est one being shown in Fig. 1. The shell is
ovate-oblong, thin, hom-colored, with about
five moderately shouldered, roundly convex
whorls, penultimate whorl expanded; spire ele-
vated, broadly conical; sutures well impressed.
The shell is encrusted to a variable extent with
a black coat which grows thinner from the apex
to the aperture and shows a positive Prussian
blue reaction indicating that it results from ad-
sorption by the shell surface of ferric oxide
present in lateritic soils. If the crust is soaked
in Dakin’s solution and then removed with a
camel’s-hair brush, the shell will show a shining
surface and a diaphanous wall with faint growth
lines on the intermediate whorls which become
clearly visible on the body whorl and may be
crowded here and there; spiral striation subob-
solete; protoconch distinct, roundish, reddish-
brown; growth lines risen and packed together
along the lower margin of the suture, giving
the sutural belt a shirred appearance; subsutural
line reddish-brown, yellowish or white.

The aperture is elongated, 2.05 to 2.67 times
(mean 2.27) as long as the remaining length of
the shell, narrow obovate-lunate; upper half
acute-angled, lower half oval, narrowly rounded
at the base; outer lip sharp, inner lip complete-
ly closing the umbilical region; a thick callus
on the parietal wall; columellar plait well

marked.

Ratios between shell measures: shell width/
shell length = 0.52 to 0.61 (mean 0.55); spire
lenght/shell length = 0.27 to 0.33 (mean 0.31);
aperture length/shell length =0.67 to 0.73
(mean 0.69).

Since in the following anatomical descrip-
tion comparison is made with Physa marmorata,
the reader is referred to my previous paper on
that species (Paraense, 1986).

Some characters of the exposed soft parts,
such as the shape of the oral lappets and foot,
more properly observed in live animals, could
not be fully appreciated, seeing that only pre-
served specimens were examined. Anyway, it
seems that they do not differ significantly from
those of P. marmorata. The pigmentation of
the cephalopodal mass is much lighter than in
P. marmorata, there having no concentration
of melanin in the foot tail. The pigment pattern
on the roof of the pulmonary cavity 1s much
the same as in P, marmorata, but in every spec-
imen the area over the attachment of the
physid muscle is unpigmented (Fig. 2).

The degree to which the mantle extension is
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reflected over the shell cannot be ascertained.
It is furnished with short projections (Fig. 3)
which seem to be more acute and less inter-
spaced than the dentations present in P. mar-
morata (an accurate comparison would require
well relaxed specimens of P. cubensis). The
dentations vary in number from 3 to 5 in the
left lobe (near the pneumostome) and from 6
to 8 in the right lobe (on the columellar side).

The renal tube is similar to that of P. mgr-
morata.

The genital system is shown in Fig. 4. The
hermaphroditic and female ducts show the same
characteristics as in P. marmorata, except
for the spermatheca, which has an egg-shaped
or pear-shaped body and a narrow duct a little
longer than the body.

The prostate looks like that of P. marmora-
ta, showing about 20 diverticula. With the ex-
ception of the penial complex, no differences
were found in the other sections of the male
SyStem.

The penis, free within the penial sheath, is
about as long as the membranous portion of
the latter. It is proximally swollen, decreasing
gradually in width toward its free end; it has
an axial canal with a subterminal outlet (Fig.
5). The penial sheath is much wider proximally
than in P. marmorata, narrowing very gradually
to about 1/3 - 1/4 of its proximal width, and
ending as a bulbous expansion somewhat nar-
rower than the proximal end (in P. marmorata
the bulb is much wider than the proximal end).
As in P. marmorata, the tip of the bulb is in-
serted into and cohered with the caudal end of
the prepuce. Histologically the penial sheath
shows the same structure as described for 2.
marmorata. Its inserted end apart, it is about
1.49 (1.25 to 1.83) times as long as the prepuce.
The prepuce, much wider than the bulb of the
penial sheath, has a moderately shouldered cau-
dal end as a result of the intromission of the
bulb of the penial sheath. Asin F, marmorata,
there are two pilasters in the preputial wall. A
large gland in one side of the proximal half of
the prepuce occupies an ovoid area about one
third of the length of that organ.

The extrinsic muscles of the penial complex
(retractor and protractors) show the same dis-
position as in . marmorata.

Egp capsules and eggs were not observed.

The jaw is a single obtusely V-shaped plate,
similar to that ot £ marmorata. The radula will
be studied separately.
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Physa cubensis — Fig. 1:shell of specimen from Havana, Cuba (A = dorsal view, B = ventral view, C = suture
arca cnlarged). Fig. 2:outer surface of mantle. Fig. 3:inner surface of mantle margin showing left and right lobes
of mantle refiection. Fig. 4: genital system. Fig. 5:penis. - apm = arca of inscrtion of physid muscle, bps =bulb
of penial sheath, ce = collecting canal of ovotestis, cdm = columellar dentation of mantle, me = mantle edge, mex
= mantle cxtension, ng = nidamental gland, od = ovispermiduct, op = outlet of penial canal, ot = ovotestis, ov
= oviduct, pdm = parictal dentation of mantle, pc = penis, pg = preputial gland, pm = protractor muscle of pcrual
complex, pmp = protractor muscle of prepuce, pn = pncumestome, pp = prepuce, pr = prostate, ps = penial
sheath, rm = retractor muscle of penial complex, sl = suture line, sp = spermatheca, st = supramarginal ridge,
ss = subsutural line, sv = scminal vesicle, ut = uterus, va = vagina, vd = vas deferens. — Bar (unless otherwase
stated) = 1 mm.
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Figs. 6, 7: shell of Physa cubensis. Figs. 8, 9: shell of Physa sowerbyana, from Orbigny’s
(1841) Plate 12, Figs. 11, 12 (enlarged). Figs. 10, 11: shell of Fhyse marmorata, from

Paraense (1986).

REMARKS

A comparison between P. cubensis and P. marmorata shows the following significant

differences:

Whorls

Spire

Suture

Columellar plait

Shell width/shell length
Spire length/shell length
Aperture lenght/shell length
Pcnial canal

Buib of penial sheath

Pre¢putial gland

Pcnial sheath/prepuce

P. cubensis

Roundly convex,
moderately shouldered

Lower, wider

Well impressed
Well marked

Mean 0.55

Mcan (.31

Mcan 0.69
Subterminal outlet

Somoewhat narrower than
proximal end ot sheath

Prescnt

Mcan 1.49

P marmorata

Flatly convex
not shouldered

Highcr, narrower
Shallow

Low

Mcan 0.47

Mecan 0.39

Mean 0.62
Lateral outlet

Much widcr than proximai
end of sheath

Absent

Mcan 2.08
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Although no general inference may be ex-
pected from the observation of only two spe-
cies, a comparison between them shows that
they are ascribable to separate genera.

P. marmorata has been placed under Aplexa
Fleming and Stenophysa Martens. The type
species of Aplexa, Physa hypnorum (L.}, has a
smooth mantle edge (without digitations or
dentations) and, as shown by Slugocka (1913),
its penial canal has a terminal outlet. These two
features exclude P, marmorata from Aplexa.

So far Stenophysa has not been defined on
sound anatomical grounds. Physa sowerbyana
Orbigny, its type species, is a new replacement
name for Physa rivalis (Sowerby); the latter,
which had been adopted by Orbigny (1335,
1837, not figured) for the species he collected
in Argentina, Uruguay, Brazil, Peru and Chile,
was replaced after him having realized that
(translated) “it had been given to Physa fonti-
nalis Drapamaud (Bulla fontinalis L.} by Dil-
win” (Orbigny, 1841:191). Physa sowerbyana,
therefore, brings back all the confusion that
involves P. riwalis (see, for instance, Clench,
1930, and Parodiz, 1956).

According to Orbigny (1841:191), P. sower-
byana is common in Martinique and Cuba,
reaching a greater size in the latter. Aguayo
(1938: 264), with the authonty of a resident
malacologist, stated that only two species (P.
cubensis and P. bermudezi] did occur in Cuba,
considering the finding of P. sowerbyana In
the island doubtful. If the shell of P. sower-
byana depicted in Orbigny’s Plate 12, Figs.
11, 12 (1841) is confronted with those of F.
marmorata and P. cubensis, as in Figs. 6 to 11
of the present paper, it will show a greater de-
gree of -similarity with the latter. This fact,
added to Aguayo’s (1938:268-269) comment
that the occurrence of £. sowerbyana in Cuba
had been indicated by only two authors {Or-
bigny and Gibbons), points to the possibility
of P. sowerbyana being a synonym of P. cuben-
Sis. ™

P. cubensis has been placed in the genus
Physella Haldeman, whose type species (Phy-
sa globosa Haldeman) has not yet been adequate-
ly investigated anatomically.

The above reasons justify the present diffi-
culty in solving the generic problem

There is a good deal of agreement between
the tax onomic characters of P. cubensis mention-
ed in common in the above description (HA,
for Havana) and in Te’s (1978) study ot Phy-

* Added in proof. — 1 regret having overlooked a
record by J. T. Milcra & M. L. Jaume (1981, Miscela-
nea Zoologica, 12: 1-2) of Aplexa (Stenophysa)
marmorata (as a senior synonym of Physa sowerbyana)
from a small pond at Vento, lavana city, in 1978.
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sidae (FL, for Florida): shell as a whole, shell
spire and aperture, shape of penial complex,
shell width/shell length (HA =0.52 - 0.61,
mean 0.55; FL = 0.55), spire length/shell length
(HA =027 - 0.33, mean 0.31; FL = 0.34), pe-
nial sheath/prepuce (HA =1.25 - 1.83, mean
1.49; FL = ca. 1.50).

RESUMO

'E apresentada uma descricdo da espécie Phy-
sa cubensis Pfeiffer, 1839, baseada em material
coletado em Havana, Cuba. Foram examinados
15 exemplares medindo de 9.0 x 4.8 mm a
12.3 x 6.4 mm, com 0s seguintes caracteres:

Concha oval-oblonga, delgada, diafana, de
coloragdo coOmnea, superficie lustrosa. Espira
elevada, largamente conica; protoconcha dis-
tinta, arredondada, parda-avermelhada. Cerca
de cinco giros com ombro moderadamente sa-
liente, convexos-arredondados, o pentltimo ex-
pandido; linhas espirais pouco perceptiveis,
linhas de crescimento delgadas nos giros inter-
mediarios, mais nitidas no giro corporal, aglo-
meradas em algumas areas. Sutura bem impres-
sa. Abertura alongada, 2.05 a 2.67 vezes (mé-
dia 2.27) mais longa que o resto do comprimen-
to da concha, em crescente oboval; metade su-
perior acutangular, metade inferior oval, estrei-
tamente arredondada na base; labio externo
cortante, labio interno fechando completamen-
te a regifio umbilical; calo espesso na superficie
parietal; dobra columelar saliente. Razdes: lar-
gura da concha/comprimento da concha =0.52
- 0.61 (média 0.55); comprimento da espira/
comprimento da concha = 0.27 - 0.33 (média
0.31); comprimento da abertura/compnmento
da concha = 0.67 - 0.73 (média 0.69)

Mufla mucronada lateralmente. Pé espatula-
do com cauda acuminada. Reflexdo do manto
com 6 - 8 denteacdes triangulares curtas no lo-
bo direito (lado columelar) e 4 - 6 no lobo es-
querdo (perto do pneumaostomo).

Tubo renal descrevendo curvas muito uni-
das, em ziguezague.

Ovoteste, ovispermiduto, vesicula seminal,
oviduto, glandula nidamental, Utero e vagina
como em Physa marmorata (ver Paraense,
1986, Mem. Inst. Oswaldo Cruz, 81.459-469).
Corpo da espermateca ovoide ou piriforme,
canal uniformemente estreito, dilatado na base
e pouco mais longo que o corpo.

Espermiduto, prostata e canal deferente co-
mo em P. marmorata (Paraense, loc. cit.). Pe-
nis grosso na parte proximal, diminuindo gra-
dualmente de didmetro para a extremidade li-
vre, percorrido por um canal axial com aber-
tura subterminal. Bainha do penis acompa-
nhando a largura do pénis e terminando por
uma expansdo bulbéide glandular um pouco
mais estreita que a parte proximal. Razio en-
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tre comprimentos da bainha do penis e do pre-
pucio =1.25 - 1.83 (média 1.49). Prepucio
muito mais largo que o bulbo da bainha do pe-
nis, com ombro pouco saliente resultante da
intromissdo do bulbo, ¢ com volumosa glan-
dula em um lado da metade proximal da pa-
rede do prepucio, ocupando cerca de um terco
do comprimento deste oOrgdo. Musculos ex-
trinsecos do complexo peniano como em P.
marmoraia.

Mandibula formada por uma placa simples
em V obtuso. Riddula a ser descrita em outro

trabalho.

Palavras-chave: Mollusca - Physidae — Physa cubensis
- taxionomia.
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