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Abstract: The gametogenetic cycle of striped venus Chamelea gallina of southern Black Sea population was
studied using standard histological technique and a condition index. There was a synchronism between sexes
in terms of gametogenetic development. The beginning phase occurs during spring (March-May) and
maturation occurs during Summer (June). Most of the spacemen spawn in July. The gonadal stages were

consisted of five phases including primordial, development, mature, spawn and resting. Results obtained in this
study fit with seasonal restrictions of C. galling fishery in the Black Sea.
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INTRODUCTION

Striped venus (Chamelea gallina L., 1758) is an
Atlantic-Mediterranean species that inhabits all over the
coasts of Turkey. Landings of this clam increased year by
year as a result of export demands and reached 47215 tons
in 2007 (Anonymous, 2008).

Reproductive cycle is essential to establish the
timing of spawning. Several methods are available for
determining the gonad development and spawning time of
clams such as examination of smears of gonads, annual
change at condition index and the histological
examination of gonadal tissues. The most detailed
information could be obtained from the histological
preparation of gonadal samples (Moura et af., 2008).

The reproductive cycle of ¢ galling was
described by Salvatorelli (1967), Poggiam ef al (1973),
Marano ef al. (1982) and Corni ef al. (1985) for Adriatic
populations and for Atlantic populations (Gaspar and
Monteiro, 1998). Deval and Oray (1992) studied the
reproduction cycle of C. galling from Marmara and the
Black Sea by microscopic examination of smears of the
gonads and concluded that spawning occurred from
June-September with small differences between the
local areas.

The aim of the present study was to investigate, the
gametogenetic cycle of C. gallina through histological
observations. The exact time period for gametogenetic
cycle could be used for arrangement of seasonal
restriction for landings of this species in Turkey.

MATERIALS AND METHODS

Clams (>20 mm) were collected monthly by divers
from depth of 13 m from December 2002 to November
2003. The sampling station was located at Sinop, Southern
Black Sea (Turkey) (Fig. 1). Water temperature and
chlorophyll-a (Cl-a) wvalues were obtained from a
simultaneously ongoing study and shown in Fig. 2
(Sahin, 2005). Live clams were transferred to the
laboratory in a cooling box and divided into two
subgroups  for condition index  and gonadal
development studies. Monthly Condition Index (CI) of
30 individuals was estimated by using the following
Equation (Lutz et af, 1980, Karayucel and Karayucel,
1997).

Cl=

Volume of soft tissue
— |x100
Volume of shell cavity

Each month, subsamples of 20 clams were separated
for histological aspects. Histological examinations were

28 30 32 34 36 38 40

Fig. 1: Map of the study area

Corresponding Author: Goktug Dalgic, Faculty of Fisheries, Rize University, 53100, Rize, Turkey
2009



JAnim. Fef Adv, & (T0): 2009- 2012, 2009

L2 =i Cla —8~ Temperzhes °C ) = .

1 nE
5:‘: 15

0A 10

02 .r""" X

ﬂ LIl Bl | L] L] ln

Do, Jan. Fels, M. Ape. My Jon. Fal. Ang, Sep, 0oL o
Morthe
Fig. 2: Anrnial wariation of water temperature and Cla
(10 m depthy) walues in the sampling area (Sabit,
20057

carried ot according to the procedure of Lanaelle ef &
(1994) and Corrd of ol (1985, Soft tissues were removed
and fixed ind% of formain Subsecuertly, sanples were
debipdrated in ethanol series, embedded in paraffin and
sectioned to 4 pm thicknesses with a microtome. Then
studied were stained with Harris haemdtoeylin and
corfrasted with eosin. After mounting on glass slides,
studies were observed under microscope.

& ganetogenetic scale was drawn up after examining
the tdstological shadies.

RESULTS

Ot of 240 specimens, 29 males (41.25%) and
141 fanaes (58.75%) were determined, thus, presenting
sex ratio of 1:1.4 (¥, 20 .05) was not signifi cartly different
from 1:1. Ho hermaptwroditism was detected

hlonthly distribution of condition index was shown
inFig 3. The highest values were in June (55 19£2.74%).
The sharp decrease in C was ocowred in July and
reached the mirdmuam value in Avgust (33 3380.00%) and
resumedin Jeptember,

We established a five stage gametogenic scale,
as described and  illustrated i photomicrographs

(Fig. 4 and 5.

Stage 1 (hegining gametogenests): Follicles were
ohgerved both in female and male specimens between
connective tissue. Follicle size increased and the first
previtellogenic oocytes appeared on the folli oalar wall in
females.

Stage 2 (advanced gametogenesis): Amount of
conmective tissue among the follicles hoth in males and
females was reduced Peduncuated oocytes were
ohgervedin females Follicles were grown inmales

Stage I(ripened): Infem ales peduncule of oocytes were
become thinner atnd follicles reache d their maximuwum sizes.
Inmalesfollicles were reached their maximum sizes and
hands of sperm atocytes could easily be seen.
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Fig 3: MMonthly changes in condition index in O galling

Fig 4: Photomicrographe  showing  stages in the
dewvelopmert of female gonad: 3tage 1 (&) (far
folicule walld), stage 2 (W) (o young oocyte,
po: pedunemdated oocyte); stage 3 (¢) (o matie
oocytes) ; stage 4 () atnd stage 5 (&)

Stage 4 (spawning): Regular stractore of the follicles was
disappeated in females Inmales a fewr mumber of matire
oocytes were presentin the follicle. Follicles were cleatly
visihle and the contasiring sperm atocytes band became
thituer.

Stage 5 (resting): [n both female and male connective
tissue  were started to surouwnd the gonad area
Gametogenesis firished and a resting stage was started.
We obszerved residual gametes isoladed in the tissue,
cotfitming the indiva dual’ s sex.

Itifem des, orogetde activity was took place between
March and Avgust During Mareh 15% and in April 20%
of females were i begimming (stage 1) of gametogenesis
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Fig 5: Photomicrographs  showing  stages in the
developmert of male gonad: 3tage 1 (& (fol:
follicoale);, stage 2 (b)), stage 3 (c); stage 4 () and
stage 5 (€. Scale bar: 100 pm
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Fig & Monthly gonadal developement stages of female
(a) and male (B in & galliva

(Fig 4aandéa). About 14, 13 and 20% of males were in
the begirming (stage 10 in DMarch Apeil and Dlay,
respectively (Fig. db and 64 Alveoli were displayed
rouided shapes and pedunculated ooeytes were attached
to the itwer alveolar walls in adwvateed gametogenesis
(stage d) of female gonads(during May 25%) (Fig. 4b and
fa). For males in the advanced gam etogenesis (stage 2)
spettmatic series were completed and spermatozoa were
grouped in dense packs oriented in a radial form within

the alveoli (Fig 5b). In April and June 25%, in May 7%
of males were observed in the advanced gametogenesis
(stage 2 (Fig 64 Ripened (stage 3 females and males of
. galling were shown in Fig de and Sc. Follicles were
cotn pletely filled by the matwe oocytes and the cocytes
stalks became thitner in ripened (stage 37 females and in
Blay 15, June 8% and July 25% of femaes were in this
stage (Fig da). While, follicles were reached their
maxinnun size atd spertmatocytes bands became thirmer in
tipened (stage 30 males in Way 14, Tane 63, Idy 25 and
Auzust 11% of the examined males were in this stage
(Fig 6. First spawning (egg releass) was observed
drirgz June. Aho 5% of the favales and males were in
spawring (stage 4 duwring Iuly. During Auzust rates of
females and males in this stage were 39 and 10%,
tespectively (Fig 4d and 5d; fa, ). Dharing August most
of the females (P1%) were in resting (stage 5. From
September to March all females andmales were in resting
(stage 51 (Fig de and Se; fa, 1), Mot aoly goradal retesral
bt also gatmete emission was ocowrred in autuman months.

DISCUSSION

It was ot possible to establish sex from the color of
gotads  during  the study There was no sexua
dimorptdsm at the examined specimens Although
C gallia is reported as a  gonochoric  species by
Froglia (19897 and Corrd o al (1925 reported two
hermaphroditic specitietis at Atlantic  populations of
. gallive, while hermofrodita was not obgerved in the
presend study.

Condition index walues were indicated two main
peaks (Fig. 31, one in June and second in September.
Gradually, decreasing condition index from June-August
indicated significant loses in tissue weight or reserves
due to release of gan etes A quick recovery was ocourred
after August and condition index reached second peak in
September whety, algd bloom s ocowred in the atea Satme
results for Awdora imsequvalvis (Arcidae)  were
repotted from the smathern Black Sea (Bahin of of, 20067

There wasn™t aty study abodt the gametogenetic
cycle of O gallivg distributed along the coasts of Twkey
up to this study According to DMarano ef al (1984,
gatm etogenesis seems to be almost constant after the
spawting (June), with a slow begitwing in September to
Oietober. Alzo, Cornd ef Al (1923) reported similar results
for Adeatic population of O gallima Gaspar and
Monteira (19987 declared  that gametogenesis for
. galling in Atlartic coasts starts in November and
spawnityy  ocows  between  June  and  September
According to histologica findings of this  study,
gatnetogenesis starts in late spring with the inereasing of

2011
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sea water temperature and chlorophyll a value in the Black
Sea. Spawning starts in June when sea water temperature
reached to 20°C and carries on during July.

During the study C. gallina male and female gonads
developed and underwent spawning almost in parallel
through time. The synchrony in the timing of gamete
release is important for reproductive success and this
case was noted for various bivalve populations include
C. gallina (Gaspar et al., 1999, Gaspar and Monteiro,
1998, 1999, Moura et al., 2008).

CONCLUSION

In Tukey, there is both seasonal and area restrictions
for C. gallina fishery. Landing is free in some parts of the
Black Sea. Fishing season starts in September and ends in
the begirming of May. In this research gametogenetic
activity was occurred in seasonal fallowing of C. gallina
fishing grounds. So, the results of this study were
confirmed the present management strategy of this type
fishery.
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