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Abstract

Among the 142 Myttlus galloprovlnclalls animals
which were studied hlstologlcally, 3 revealed the-
mselves to be latersexuate, I. e. a percentage of
2. 12 %. All these 3 Individuals were found In ml-
aute Isolate populatlou. Mbced actnl and areas of
negative Induction werw found tn the region where
the goands are contiguous. The possible exlstance
of sex hormones supposed to accouut for sexual
differentiation, and which may be produced by an
Interstitial gland. Is discussed.

In Mytllus galloprovlnclalts, the major part of the gonad Is

located wlthla the mantle, and looks like two wings emerging from a cen-

tral bdby placed Inside of the visceral mass. Neither the color of the
goaad' s central boby, nor the color of £he goaadtc wtngs show a regular
sex-llnked variation In population, and therefor&, do uot provide safctsfac-

tory clues for sex diagnosis. Hence, an accurate Individual sex detcrml-
nation Involves the necestty of a microscopic examination of the scraping

products, and even a, thorouga histologtcal study Is necessary If the go-
nads have been voided, or their regeaeratloa has recently started.

During a previous more general study of the oogenesls car-
rleyi out on bivalves (BANCL--1972), a surprtst^ly hi^i frequeucy of In-
tersexuate animals has beea detected to M tllas tloprovinclalts, as
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compared with the frequencies previously reported la fhe very rare publt-
cations treating this subject.

Materials and methods

142 M t'tlus allo ovlnclalls Individuals, collected at the Black
Sea shore, as monthly samples, between June 19S8 and May 1969, were
grouped, as a fuactlon of their size (which varied from 3 to 7 cm) la four
batches, without specification concerQtng the Individual size. As the Inl-
tlal aim of our study was neither to Investigate the Incidence of hermai>-
hrodtttsm, nor to elhctdate the dlfferentloa process In goaads, only partial
samples of goaads have been drawn, I. e. fragments located wlthta the left
part of the mantle.

The specimens have b^ea fbced In Bouln, embeded la paraffin
wax, sectloaed at 5/^. , and stained by hemalua. -eosln sequence.

B e s ults_

Among fee 142 Investigated M ttlus Individuals, variable de-
gress of latersexualtty were fouad In 3 animals, I. a. :

No. 150 (Hg. 1-3) which has been collected Nov. the SOfh 1968
la a sample coosistlag of 18 animals. It was a functional female classified
la the 4-5 cm size group. The ovarian aclai were filled with large oocytes
and showed a very advanced maturation, as If they were preparing to be-
gin the voiding. However, during the winter, oocytes are appearently ne-
ver elfantaated, so that degeneration by supermaturatlon and subsquenfly
resorbtloa seems to be the most plausible fate for these oocytes. and &e
most plausible explanation for fhe observed partly-lysed oocytes occurtag
la fused star-like agglomeration fa some acini at the periphery of the

mantle.

In the middle zone of the mantle, genuine testls actal, con-

talatng spermatocytes, spermatlds, and spermatozoa, were appearent (fig.
1), as well as mixed actnt, containing male cells la various degrees of
maturation besides of small, and very small oocytea ( fl&. 2). It Is worth



to note ?he occurence of a large ovarian acinus, showing la Its middle a

bulky group or spermatozoa, fact which seems to prove the existence of

a free communication between the ovarian aclnt and testls aclnt (fig. 3).

No. 154 (fig. 4-6) collected the same day, was also a female,

from the 3-4 cm group, whose ovarian aclal were In the same stage of

maturation as those of no. 150, and which had la one of Its mantle edges

a group of compact testts actnl, lacking the lumen (fig. 4), but showing

a massive group of relatively large cells, with rich, faint basophyltc

cytoplasma, and large nuclei, coatalalag a small amount of chromatln

blocks, contrasting with heavy stained spermatocytes and spermatldes

nuclei (fig. 5). The nature and function of these cells are difficult to as-

certain. They may be spermatogonla, although In this case their position

la (he middle of the acinus would be anomalous. But they may be also the

remnants of the bulky groups of cells which proliferate after coinplete vol-

dlag of the goaad, la the connective tissue surrondtng the aclal, and which

sometimes protrude Into their lumen. The nature of these last cells

also uncertain.

One acinus showed at Its periphery a group of very small and

flattened oocytes (fig. 6).

to both animals, 150 and 154, the ovarian acini located la the

proximity of testts actat showed a high degree of delay la their maturation

by comparison with distant aclal. Tliese acini contained only small and

very small oocytes. Moreover the testls aclut were delayed [n their ma-

turattoa as compared to the males collected ta the same sample.

No. 583 (fig. 7) collected Apr. the 29th 1968 in. a sample con-

slsttag of 13 animals, was a fiuicttonal male belonging to 4-d cm stze group.

The testls acini were mature, They showed large amounts os spermatozoa

located In radial threads and very rare spermatocvtes at the periphery

of the aclnt. Appearent'y thl3 antmat was at the beglatag of the gamete

emmlsslou. In the middle of the mantle was found only one ovarian acl-

aus containing small oocytes. 'The male actal surrondtng this ovarian acl-

aus, were also delayed la theb" maturattoa.

125



^> -'%^?'
-.. ^-.«

^: <* "^^.. ^....'.\i, 45-^:^ . <-" '

.
^w^y^^"^ . -'^Sl..^^;^

!*xff<.<^

s^-

y^^'""-:
Fig. 1.

-s-^s,^^^.~

f-i^
-^.y

^f

Fit,. 2.

^. '^g^^
^^. fv. _i-^^,,

^$^^.''.^i%%'

"^-
.^'1',* '

Fig. 3.
Fig. 4.

"i, . .^

.. . ^

"A,f-t

Fig. 5.
Fig. 6.

.&

a

.% .i^
^

^
'.^

.^^
Fig. 7.

126



D t s c u s s I on

The occurence of thcee Intersexuate animals among the 142 stu-

died means a percentage of 2, 12% which seems surprisingly high for the

genus Mytllus, concerning which CAHOUR and LUCAS (1968) reported va-
lues of only 0, 114 % for M:. allo ovlnctalls and 0, 12% for M. edule

(after LUBET, 1967, pers. com. to LUCAS), and 0, 0125% for M. callfornta-

aug (after YOUNG, 1941). Also a very low Incidence has been reported tn
other goaochorlc species as i 0, 04% la S tsula soltdtsstma ^OPES,1968),

0, 05% In Modlolus barbatus (CAHOUB and LUCA. 1968), about 0, 06% la

Placo cten ma ellanlcug (MEBBILL and BUBCH, l960), and 0, 3% ta Mya

arenarta (COE and TURNER, 1938), but 4% tn Drelssena polymorpha

(ANTHEUNISSE, 1963). This last figure seems me anomalous high, because

among 150 animals belonging to a D. pol.ymorpha population from Snagov

Lake, I found no one [ntersexiiate by hlstologtcal screening, although the

distribution of males ta various size classes suggested a male-female

change of sex (BANCU, 1972).

It must be emphasised that the animals collected at Nov. the

30th 1B68 belonged to a peculiar Isolated population, fixed on a navy buoy,

anchored at Mtdta Cape la the aorthest end of Mamata bay. Tbe percen-

ta.ge of tntersexiiate In this sample \vas 11, 1% (2 from 18). Ttie animals

collected Apr. the 29th 1969 come from a population attached to the

landing stage of Mam&la beach, the F^rc6n.t of tatersexuate being 7, 7%

(1 ;Tom 13). Id ootb lastences tlie ortgL. al pooulattons were Isolated ta

the middle ot ^£. nd s;; ij"d of M&uiala bai., outside the normal life areal

of M. gs'-llopro''InciaUs. In the sa'utple^ cottectea irom the .^ocky aea bottora

running along the tront of TSb&cSrIc Leach, no tatersoxuate were found

do that ths posiblllL y Vkyi isoifitto" -3f ore 'imail poputatloa ms.y tevour a

rise la the Incidence of thfc tntersexuallty cannot be disreg'ardea.

The presence of mixed acini, as well as the existence of a re-

gloa of reciprocal Aegatlve Induction between both goaads (each one dela-

y Ing the maturattor- of the other one) have also w be emphasised. Tliese

finding suggest the existence In bivalves of one, or more, sex hormones,

displaying a more or less locflt activity, accounting for sexual
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dlffereatlattoa, la addition to the well known neurosecretton which coa-
tools only the rate of gamete maturation and emission -<LUBET, 1955;
ANTHEUNISSE, 1963). The ftndtag of large groups of cells, reseambllng
la some respects to the vertebrate Interstitial glands, argues In favour
of this hypothesis, -rtiese cells may represent a true Interstitial gland,
producing sex hormones with a local action, however, a more precise
deflalttoa of their role will be rendered possible only by thorough subs^-
queat Investigation. Acknowled emeats The author Is greatly Indebted to
Dr. M. T. Gomolu for his generous aid la provldtag antmals for this study.
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