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Abstract

Among the 142 Mytilus galloprovinclalls animals
which were studled histologically, 3 revealed the—
meelves to be Intersexuate, l.e. a percentage of
2,12 9. All these 3 Indlviduale were found In mi~
nute {solate populatlon. Mixed acinl and areas of
negative Induction werw found In the reglon where
the goands are contiguous, The possible exlstance
of sex hormones supposed to account for sexual
differentiation, and which may be produced by an
interstitial gland, is dlscussed.

In Mytilus galloprovinclalls, the major part of the gonad is

located wlthin the mantle, and looks like two winge emerging from a cen-

tral boby placed Inslde of the visceral mass. Nelther the color of the

gonad’ 8 central boby, nor the color of the gonadic wings show a regular

sex-linked varlation In population, and therefors, do not provide satisfac-

tory clues for sex dlagnos!s, Hence, an accurate Individual sex determi-

naticn Involves the necesity of a milcroscopic examlination of the scraping

products, and even a,thorcugn histologleal study s necessary If the go-

nads have been volded, or thelr regeneration has recently started.

During a previous more general study of the oogenesis car—
rled out on blvalves {BANCU-1972), a surprisingly high frequency of In-

tersexuate animals has been detecied In Mytilus gafloprovincialis, as
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compared with the frequencies previously reported In the very rare publi-

cations treating this subject.

Materials and methods

142 Myt-llus galloprovincialis individuals, collected at the Black

Sea shore, as monthly samples, between June 1968 and May 1969, were
grouped, as a fuactlon of thelr slze (which varied from 3 to 7 cm) in four
hatches, without specification concerning the individual size. As the inl-
tial aim of our study was nelther to investigate the lncldence of hermap-
hroditism, nor to eltcidate the dlifferention process In goands, only parttal
samples of gonads have been drawn, L.e. fragments located within the left
part of the mantle.

The specimens have been fixed fn Bouln, embeded In paraffin
wax, Sectioned at 5 /k, , and stalned by hemalun ~eosin sequence.

-

Resuits

Among the 142 Investlgated Mytilus Individuals, variable de—
gress of latersexuality were found In 3 animals, L a.

No. 150 (fig. 1-3) which has been collected Nov. the 30th 1968
In & sample consisting of 18 animals., It was a functlonal female classified
in the 4-5 cm size group. The ovarlan acinl were filled with large oocytes
and showed a very advanced maturation, as If they were preparing to be-
gln the volding, However, durlng the winter, oocytes are appearently ne-
ver eliminated, so that degeneration by supermaturation and subsquently
regorbtlon seems to be the most plausible fate for these oocytes, and the
most plausible explanation for the observed partly-lysed oocytes occuring
in fused star-like agglomeration in some acini at the perliphery of the
mantle.

Tn the mlddle zone of the manile, genulne testls acinl, con-
talning spermatocytes, gpermatids, and spermatozoa, were appearent (fig.
1), as well as mixed aclnl, containing male cells In varlous degrees of

maturation besldes of small and very small oocytes ( fig. 2), It is worth
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to note the occurence of a large ovarian acinus, showing in its middle a
bulky group or spermatozoa, fact which seems to prove the existence of
a free communlication between the ovarian acinl and testls acinl (flg. 3).

No. 154 (flg, 4-6) collected the same day, was also a female,
from the 3-4 em group, whose ovarlan acini were in the same stage of
maturation as those of no, 150, and which had in one of Its mantle iedges
a group of compact testis acini, lacking the lumen (flg. 4), but showlng
a massive group of relatively large cells, with rich, faint basophylic
cytoplasma, and large nuclel, containing a small amount of chromatin
blocks, confrasting with heavy stained spermatocytes and spermatides
nuclel (flg.5). The nature and function of these cells are difficult to as-
certain, They may be spermatogonlq., although in this case thelr position
in the middle of the aclnus would be anomalous, Buf they may be also the
remnants of the bulky groups of cells which prollferate after complete voi-
ding of the gonad, In the connective tisgue surronding the acinl, and whlch
sometimes protrude into their lumen. The nature of these last cells Is
also uncertaln.

One aclnus showed at its periphery a group of very small and
flattened oocytes (flg. 6).

In both animals, 150 and 154, the ovarian acinl located in the
proximity of testis acinl showed a high degree of delay In thelr maturation
by comparison with distant acinl. These aclinl contalned only small and
very small oocytes. Moreover the itestls aclnl were delayed !n thelr ma-
turation as compared to the males collected in the same sample.

No, 582 (flg. 7) collecied Apr. the 23th 196& In a sample con-
sisting of 13 animals, was a functional male belonging to 4~5 cm size group.
The testls acinl were mature, They showed large amounts us spermatozoa
located In radlal threads and very rare spermatocytes at the perlphery
of the acinl., Appearently this animal was at the begining of the gamete
emmission, In the mliddle of the mantle was found only one ovarlan acl-
nus containing small oocytes, The male aclnl surronding this ovarian acl-

nus, were also delayed in thelr maturatlion.
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Dliscussglion

The occurence of three Intersexuate animals among the 142 stu-
dled means a percentage of 2,12% which seems surprisingly high for the
genus Mytilug, concernlng which CAHOUR and LUCAS (1968) reported va-
lues of only 0,114 % for M, galloprovincialis and 0,12% for M. edule

(after LUBET, 1967, pers. com.to LUCAS), and 0, 0125% for M. california-
nug (after YOUNG,1941). Also a very low Incldence has been reported In
other gonochoric species as : 0,04% In Spisula solldissima {ROPES,1968),
0, 05% In Modiolus barbatus (CAHOUR and LUCA.1968), about 0, 06% in

Placopecten magellanicug (MERRILL and BURCH, 1960), and 0,3% In Mya_

arenaria (COE and TURNER,1938), but 4% In Drelssena polymorpha

(ANTHEUNISSE, 1963), This last flgure seems me anomalous high, because
among 150 animals belonging to a D. polymorpha population from Snagov
Lake, I found no one Intersexuate by histologlcal screening, although the
distribution of males in varlous size classes suggested a male-female
change of sex (BANCU, 1972), '

It must be emphaslsed that the animals collected at Nov. the
30th 1668 belonged to a pecullar isolated population, flxed on a navy buuoy,
anchored at Mldia Cape, in the northest end of Mamala bay. The percen-
tage of Intersexuate in this sample was 11,1% (2 from 18). The anlmals
collected Apr. the 29th 1969 come from a population attached to the
landing stage of Mamsla Leach, the percent of intersexuate belng 7,7%

(1 from 138)., In potb lnstances the origlual populations were isclated In
the middle of sand g wad of Mezianala hay, outside the normal life areal

of M, gelloprovincialis. In the sawpies collectea irom the rocky sea bottomn

running along the front of TiLZcHrle Leach, no Intersexuate were found
su that the posiplily thei isciatlon of spe smail popuiation may tevour a
rige In the incidence of the Intersexuallty cannot bte disregarded,

The presence of mixed acin!, as weil as the existence of a re-
glon of reclprocal negative Induction between both gonads (each one dela-
ying the maturatior of the other onc) have also i be emphaslsed. These
flnding suggest the exlstence in bivalvea of one, or more, sex hormones,

displaying a more or less local actlvity, accounting for sexual
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differentlation, {n addition to the well known neurosecretion which con-
trols only the rate of gamete maturation and emlssion {LUBET, 1955;
ANTHEUNISSE, 1963). The finding of large groups of cells, reseambling
in some respects to the vertebrate Interstitial glands, argues In favour
of this hypothesis. These cells may represent a true Interstitial gland,
producing sex hormones wlth a local action, however, a more precise
definition of thelr role will be rendered possible only by thorough subse-
quent investigation. Acknowledgements - The author s greatly indebted to

Dr. M. T.Gomolu for his generous ald in providing animals for this study.
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