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Abstract:

The big-scale sand smelt, Atherina boyeri Risso, 1810
was recorded for the first time from Biiyiikkgekmece
Reservoir (Istanbul, Turkey) in 1982. However, recent
studies on the fish fauna of Biiylikgekmece Reservoir
indicated that 4. boyeri did not exist in the reservoir.
In the present study, which was originally planned for
determining biological features of perch, Perca fluvi-
atilis Linnaeus, 1758 in the reservoir, existence of A.
boyeri was determined in the stomach contents of two
P. fluviatilis individuals captured in October and No-
vember 2009. Possible reasons for reappearance of the
species are discussed.
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Introduction

The big-scale sand smelt, Atherina boyeri Risso,
1810 is a euryhaline fish species, which migrates
to sea in autumn and enters the lagoons in spring
for reproduction. It has ecological and commer-
cial relevance, and highly diffused in the most
Mediterranean coastal lagoons, salt marshes and,
more rarely, inland waters where it is accidental-
ly or consciously introduced and characterized by
high morphological variability among popula-
tions (Congiu et al., 2002; Andreu-Soler et al.,
2003). It is also found in the northeast Atlantic,
from the Azores to the northwest coast of Scot-
land (Bartulovi¢ et al., 2004). The natural distri-
bution area of the fish in Turkey is Akyatan and
Tuzla lakes (Adana), Bafa Lake (Aydin),
Koycegiz Lake (Mugla), Gediz Stream (izmir),
Biiylikgekmece Reservoir and Kiiglikgekmece
Lagoon (istanbul), Peso Lake (Edirne), Sapanca
Lake (Sakarya) and some estuaries in the East
Black Sea Region such as Yesilirmak (Samsun),
Karadere (Kastamonu) (Altun, 1991; Kuru et al.,
2001; Ozulug et al. 2005a). 4. boyeri is one of
the most important fisheries resources in inland
waters of Turkey with approximately 6500 tons
production per year (Harlioglu, 2011).

Biiyiikcekmece was a lagoon located in the
mouth of Karasu Stream emptying into the Sea of
Marmara (Figure 1). The sea connection of the
lagoon was blocked by a dam to provide drinking
and usage water for Istanbul in 1985 and the lake
became freshwater lake in due time. The surface
of the reservoir is 28.5 km? with approximately 7
m water depth (Merig, 1992; Aktan et al., 2006).
The reservoir is a shallow lake, which has a dy-
namical structure due to climatic changes and it
provides the city of Istanbul with =14% of its
drinking water (mean = 100x10° m’/year). The
reservoir has progressively become mesotrophic
because of industrial and domestic waste water
inputs, which arrived through streams (mainly
Karasu, Kesli¢iftligi and Cekmece streams) emp-
tying into the reservoir (Aktan et al., 2006; Sahin,
2006; Ozulug, 1999).

Although several studies on the fish fauna of
Turkish inland waters had not stated the presence
of A. boyeri in Biiylikcekmece Reservoir until

1950s (Ninni, 1923; Kosswig and Battalgil, 1942;
Deveciyan, 1926), it was recorded for the first
time from Biiyiilkgekmece Reservoir in 1982 by
Balik (1985). After then, Meri¢ (1986) reported
this fish species in a study carried out to deter-
mine fish fauna of the reservoir. According to re-
sults of these studies, mostly marine species such
as Pomatomus saltatrix (Linnaeus, 1766), Mugil
cephalus Linnaeus, 1758, Sardina pilchardus
(Walbaum, 1792), Engraulis encrasicolus (Lin-
naeus, 1758) with some freshwater fish species
such as Tinca tinca (Linnaeus, 1758), Rutilus ru-
tilus (Linnaeus, 1758), and catadromous fish spe-
cies Anguilla anguilla (Linnaeus, 1758) existed
in the reservoir. After building of the dam,
freshwater species took over the marine species
due to decrease in salinity down to 0.2%o (Sag,
2010) and 23 freshwater fishes were then record-
ed (Ozulug 1999). However, Meri¢ (1992) noted
that 4. boyeri was not present in the reservoir due
to low water temperatures. In addition to this,
Ozulug (1999) also did not list A. boyeri in the
taxonomic study of the fish fauna of the reser-
voir.

Figure 1. Map of Biiyiikgekmece Reservoir and
Kiiciikgekmece Lagoon.

Kiigiikgekmece
.
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Materials and Methods

The present study was originally initiated with
the aim of understanding food habits of perch,
Perca fluviatilis Linnaeus, 1758 in the reservoir
and fish samples were collected between March
2009 and April 2010. A total of 428 perch was
captured by using gillnets having different mesh
sizes (10x10 mm, 20%20 mm, 30x30 mm, 40x40
mm and 50x50 mm). The gastrointestinal tracts
of 81 P. fluviatilis specimens were examined to
determine the dietary components. Unexpectedly,
two A. boyeri specimens were found in stomach
contents of two different P. fluviatilis specimens
captured in October and November 2009. The
perch specimens were 13.8 cm total length (38.62
g) and 25.4 cm total length (268.00 g), while 4.
boyeri specimens were 8.6 cm total length (2.12
g) and 6.1 cm length (because this sample was
digested to some extent, only current length was
given) (1.75 g), respectively (Figure 2).

Figure 2. A. boyeri specimens found in stomach
content of P. fluviatilis. Lower case
indicates almost an intact 4. boyeri
specimen, probably just shortly before
captured by the predator while the
specimen in upper case was in a
slightly advanced state of digestion.

Results and Discussion

Recent studies on the fish fauna of the reservoir
showed that A. boyeri has disappeared in the res-
ervoir (Meri¢, 1992; Ozulug, 1999). However,
present study had undeniably proved the exist-
ence of A. boyeri in the reservoir. There may be
three ways for the fish to present in the reservoir:
(1) the fish was re-introduced to the reservoir by
stocking, (2) the fish has always been in the res-
ervoir but could not captured in the previous
studies or, (3) the fish entered into the reservoir
by opening of dam shutters after heavy rains.
Personal communications with the authorized
persons revealed that the dam shutters left open
during 3 — 4 days after flood disaster in Septem-
ber 9, 2009. It is known that the species has been
living in the Sea of Marmara and is able to swim
upstream. In light of this information, the most
plausible explanation was that the species might
have entered to the reservoir after the dam shut-
ters had opened. This explanation is likely, as 4.
boyeri 1is abundant in a lagoon-type lake,
Kiiglikgekmece Lagoon (personal communica-
tion, Resit Ozdilek, fisherman), which has very
similar character and close proximity to
Biiytikgekmece Reservoir (Figure 1). As sea con-
nection is constant and maximum depth is around
20 m in Kiicilkgekmece Lagoon, it is expected
that A. boyeri population has never crashed in
this lagoon unlike Biiyiikgekmece Reservoir.

Meri¢ (1992) reported that connection of
Biiyiikcekmece Lagoon with the Sea of Marmara
was blocked by a barrier (11.4 m in height) in or-
der to meet the need for fresh water in city of Is-
tanbul and that some ecological changes have oc-
curred making the lagoon a freshwater lake by
decreasing salinity to average 0.2%o (Sag, 2010)
from =25%o (Acara and Gozenalp, 1959). Meric
(1992) also concluded that disappearance of A.
boyeri can be attributed to harsh winters in
Biiyiikcekmece Reservoir, as the most important
ecological condition might be water temperature
because feeding of A. boyeri ceases when water
temperature is lower than 8°C and, water temper-
ature lower than 4°C is fatal for this species. Ac-
cording to Henderson et al. (1988), the reason of
migration of 4. boyeri from coast (spawning ar-
ea) to sea was protecting itself from low winter
temperature of shallow waters in England.
Biiytikgekmece is a shallow reservoir and has av-
erage 2-3 m depth. Meri¢ (1992) recorded 3.2°C
at 6.5 m depth and 3.0°C at surface water in a
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station having 7.15 m maximum depth in
Biiyiikgekmece Reservoir. According to Aktan et
al. (2006), surface temperature was 3.8°C in Feb-
ruary, 2004 while Sahin (2006) was reported 2°C
at 2.5 m depth in February, 2005 in the reservoir.
At the present study, minimum water surface
temperature was measured as 3.5 °C on February,
2010 (Figure 3). It is highly remarkable for A.
boyeri to attain Biiyiikgekmece Reservoir despite
fatal water temperatures for the species in the
winter. However, as only two specimens encoun-
tered in the stomach contents of a predator spe-
cies for almost three decades (since 1986), it is
obvious that this species has low abundance and
a restricted distribution in this reservoir. This fact
would support the idea that it can enter the reser-
voir through sea connection when it opens peri-
odically. Notwithstanding a couple of general
faunal studies did not report A. boyeri in
Biiyiikgekmece Reservoir before 1980s, these
studies were superficial (i.e. not in detail) and
high abundance of 4. boyeri was confirmed by
personal communication with a researcher (Nu-
rettin Meri¢) who worked in the lake in 1970s.
He has also admitted that A. boyeri was not
commercially caught however it was one of the
dominant fish species in Biiyiikcekmece Lagoon.
Given this species was present in the coastal are-
as of the Sea of Marmara in 1940s (Erazi, 1942)
and migrates to lagoons in spawning time, it
should be one of the abundant natural fish species
in Biiyilkgekmece Lake before the dam construc-
tion.

Water Temperature (°C)

MAMJ JA SONDUJFMA
Months

Figure 3. Surface water temperature values of
Biiyilkgekmece  Reservoir  during
study period.

Conclusion

A. boyeri is a commercialized fish species for
Turkish inland waters. For this purpose, it has
been translocated to some fresh water bodies in
Turkey such as Iznik, Egirdir lakes and Kara-

cadren-I, Kesikkoprii and Omerli reservoirs,
adapted successfully and became the dominant
fish species of these ecosystems (Ozulug et al.,
2005b; Innal and Erk’akan, 2006; Altindag and
Ahiska, 2006; Giille et al., 2008; Ozvarol and
Karabacak, 2011).

These water bodies are deeper than Biiyiik¢ek-
mece Reservoir and A. boyeri can migrate from
coastal or surface areas to deep for protecting it-
self from cold fatal water temperatures. This dif-
ference between Biiyiikcekmece Reservoir and
other water bodies may explain higher coloniza-
tion success of A. boyeri in other water bodies.
Reappearance of A. boyeri in Biiyiikcekmece
Reservoir is most likely because of opening the
sea connection of the reservoir. Unfavorable en-
vironmental conditions for 4. boyeri in the reser-
voir seem to continue and this might prevent in-
crease the abundance of the species but sea con-
nection of the reservoir may still provide its regu-
lar entrance to the reservoir. Reoccurrence of 4.
boyeri in the reservoir can be considered as a
very important phenomenon in terms of ecologi-
cal and commercial perspectives especially when
the population size reaches considerably high
levels. However, Biyiikgcekmece Reservoir
should continuously be monitored and more de-
tailed comparable field works should be conduct-
ed to get more solid results on this hypothesis.
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