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ABSTRACT

Aterina appeared in the Kuchurgan reservoir-cooler of the Moldavskaya GRES in the early 1980s. Currently, it is the most massive
species of fish in the reservoir. Atherina got into the reservoir, most likely together with the pumped water from the river. Turunchuk. Due to
the high potential of reproduction, as well as eurybiontism, sinter in a short time took a dominant position in terms of numbers in the
ichthyocenosis of the Kuchurgan reservoir. Due to the high mineralization and increased thermofication of the reservoir, atherina has found a
favorable ecological niche for itself here. According to the dominance index, it belongs to the D5 category, according to the constancy index
- C2 and C3, according to the environmental significance index - to the W5 category. The maximum dimensions and weight of males are 9.4
cm and 3.9 g, and females are 9.8 cm and 4.3 g, which is lower in comparison with the marine form.
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Introduction

The Kuchurgan reservoir is a reservoir
subject to high anthropogenic pressure. This is due
to the construction and commissioning of a thermal
power plant - Moldavskaya GRES. Before the
construction of the power plant and the
transformation of the natural estuary into a reservoir
- the cooler of the MGRES, the same species of fish
were found in it as in the reservoirs of the Lower
Dniester.

On the territory of Moldova, this is the only
water that is fundamentally different from other
aquatic ecosystems in the region, mainly with a
moderate degree of thermofication and increased
mineralization - about 2500 mg/l (7). The unique
conditions that prevailed in the Kuchurgan reservoir
contributed to the rapid growth of the population and
the formation of the absolute dominant of one of the
invasive species - atherina (Atherina boyeri Risso,
1810). Atherina, by origin, is an estuarine
Mediterranean immigrant (1). It is a schooling,
pelagic fish that tolerates large fluctuations in
salinity but prefers low salinity. Being a
thermophilic and euryhaline species, the atherina has
found favorable conditions not only for existence,
but also for the growth of its population and the
transition to the category of the most numerous fish
species of the reservoir. The purpose of the work is
to study the biology and ecology of the atherina of
the Kuchurgan reservoir.
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Material and method

The research materials were obtained from
the research-based control catches carried out at the
Kuchurgan reservoir in all seasons from 2019 to
2022. The fish caught with logs 5 and 7 m long with
a mesh pitch of 5 and 7 mm, with a 1.5 m diameter
fish with a mesh pitch of 5 mm. Between 2019 and
2022 60 ichthyological samples were taken. Fishing
was carried out at different times of the day.
Processing and analysis of the collected material was
carried out according to standard methods generally
accepted in ichthyology (4). A total of 6550
specimens of slate were caught, 286 of which were
morphometrically examined and weighed.

The obtained data were statistically processed
using  Excel-2007 programs. The following
ecological analytical and synthetic indices were
considered, expressing the following values: D -
dominance index; C is the index of constancy; W -
index of environmental significance (2).

D1 minor: <1.1% C1 random: <25% W1 random:

D2 minor: 1.1%-2% C2 additives: <0.1%

D3 subdominants: 25.1%-50% W2-W3 additive:
2.1%-5% C3 permanent: 0.1%-5%

D4 dominants: 5.1%- 50.1%-75% W4-W5

10% C4 absolutely characteristic:

D5 absolute dominants: constant 75.1%- 5.1%-100%
>10% 100%




Results and discussions

In the Kuchurgan reservoir, atherina began to
be registrated in the early 80s of the last century.
Atherina got into the reservoir, most likely together
with the pumped water from the river Turunchuk
(6). Atherina occupied in a short time a dominant
position in terms of numbers in the ichthyocenosis of
the Kuchurgan reservoir, because of the high potential
of reproduction, as well as eurybiontism (3).

Due to the high mineralization and increased
thermofication of the reservoir, atherina has found a
favorable ecological niche for itself here. Due to the
fact that the mineralization of the water in the
reservoir is lower than that of the sea, as well as
competitive trophic relations with native species, the
smelt has formed a local herd with slowed down,
almost 2 times compared to the sea, growth, earlier
puberty and shortened, almost two times, life cycle

(5).

According to the results of control catches in
2019-2022. atherine is the absolute dominant in
abundance in the ichthyocenosis of the reservoir

(fig. 1).
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Fig. 1 — Share composition (%) in terms of the
number of fish species of the Kuchurgan reservoir
based on the results of control catches in 2019-2022,

using nonsense.
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In 4 years of delusional research, subdominants
include: Neogobius melanostomus 2,4%, Carassius
gibelio 3,4%, Perca fluviatilis 3,9% and Rhodeus
amarus 4,9%, dominant species include Blicca
bjoerkna 6, 2%, Neogobius fluviatilis 7,1% and
Scardinius erythrophthalmus 9,4%, superdominant
species include Atherina boyeri. The average
percentage of atherina in abundance over the past
four years is slightly more than 55% (fig. 2).

3,4%

2,4%
—

71%

O Atherina boyeri
O Blicca bjoerkna
O Carassius gibelio

B Scardinius erythrophthalmus O Neogobius fluviatilis
0 Rhodeus amarus O Perca fluviatilis
& Neogobius melanostomus

Fig. 2 — The percentage of the most abundant fish
species in the Kuchurgan reservoir based on the
results of control catches in 2019-2022, using a
decoy.

286 specimens of the Kuchurgan Reservoir
are morphometrically examined and weighed (fig.
3). It has the following features (Table 1).

Table 1 - Morphometric features of the atherina of
the Kuchurgan Reservoir.

3 ?
n 148 138
L med.(cm.) 6,410,056 7,08+0,072
L max (cm.) 9,4 9,8
[ med.(cm.) 5,54+0,051 6,11+0,061
[ max (cm.) 8,1 8,2
P med. (g.) 1,56+0,05 2,33+0,069
P max (g.) 3,9 4,3

The age of the shale in the Kuchurgan
reservoir does not exceed 2 years. In addition to
zooplankton  (rotifers, gammarids, copepods,
cladocera, and mysids), the basis of the atherine diet
in the Kuchurgan reservoir is worms, mollusk
larvae, eggs and larvae of various fish species. Also,
its diet is supplemented by oligochaetes, eggs and
larvae of chironomids and various types of fish,
midges and mosquitoes falling into the water.
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Fig. 3 — Atherina of the Kuchurgan reservoir.

According to the dominance index, the
atherina of the Kuchurgan reservoir belongs to the
D5 category, i.e. is an absolute dominant; according
to the index of constancy, it mainly belongs to the
categories C2 and C3, i.e. additional and permanent,
and according to the index of environmental
significance - to the WS5 category, i.e. to
characteristic ones (fig. 4).

In the Kuchurgan Reservoir, the atherina
migrates massively twice to the coastal part of the
reservoir - in spring from early March to early April
and in autumn from early October to early
November. Being heat-loving, in the autumn-winter
periods it migrates to the warm channels of the
Moldavskaya GRES, forming large accumulations,
which is associated with a higher temperature
compared to the open water area of the reservoir by
about 5 degrees or more.
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Fig. 4 — Indices of dominance, persistence and

ecological significance of slats Kuchurgan reservoir,

2019-2022 using bullshit.

Due to the high concentration of atherine in
the warm channels in the autumn-winter period, the
number of predators increases here, in particular asp,
which actively feeds on atherine. In addition to
predators, crucian carp, bream, and ram feed on
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atherina, and in 2022 a white bream was noted in the
intestines of which there were atherins. In early
spring, anglers use slat as bait for catching peaceful
carp and catch specimens of impressive size.

Conclusions

Due to the increased thermofication and
mineralization of the Kuchurgan Reservoir, the
smelt has found favorable living conditions and is
the absolute dominant in abundance in the
ichthyofauna of the cooling reservoir; and according
to the index of ecological significance - to
characteristic species. In terms of linear-weight
characteristics, the atherina of the Kuchurgan
reservoir is inferior to the sea one. The age of
atherina in the reservoir does not exceed 2 years.
The maximum dimensions and weight of males are
9.4 cm and 3.9 g, and females are 9.8 cm and 4.3 g,
which is lower in comparison with the marine form.
Being a thermophile, it massively migrates to warm
channels in the autumn-winter period. Atherina
serves as food for both predatory and peaceful fish
species.

Rezumat
Aterina a aparut in lacul refrigerent
Cuciurgan al Termocentralei Moldovenesti la

inceputul anilor 1980, nimerind, cel mai probabil,
impreuna cu apa pompatd din bratul Turunchuk.
Fiind o specie invaziva cu ciclu vital scurt — aterina-
micd-pontica, datoritd valentei ecologice largi si
potentialului reproductiv inalt, a ocupat, In scurt
timp, o pozitie superdominanta. in prezent, este cea
mai numeroasi specie de peste din lac. in rezultatul
pescuitului stiintific de control cu volocul, ponderea
aterinei atinge valoare de 65,1%. S-a constatat cd la
populatia locald, s-a redus de doua ori, atat structura
de varsta (nu depaseste doi ani), cat si ritmul de
cresteret. Datoritd mineralizarii mari si a termoficarii
crescute a rezervorului, atherina si-a gésit aici o nisa
ecologica favorabild. Dupa indicele de dominanta,
apartine categoriei D5, dupa indicele de constanta -
C2 51 C3, dupd indicele de semnificatie pentru mediu
- categoriei W5. Dimensiunile si greutatea maxima a
masculilor sunt de 9,4 cm si 3,9 g, iar femelele au
9,8 cm si 4,3 g, ceea ce este mai mic In comparatie
cu forma marina.

Acknowledgements

Research was carried out within the
framework of the project Ne. 20.80009.7007.06
AQUABIO.



References

1.BULAT Dm., 2017 — Ihtiofauna Republicii
Moldova: amenintari, tendinte si recomandari de
reabilitare. Foxtrod, Chisinau, p. 343.

2.BULAT Dm., 2019 — [htiofauna Republicii
Moldova: geneza, starea actuald, tendinte si masuri
de ameliorare // Teza de doctor habilitat in stiinte
biologice. Chisinau, p. 269.

3. MUSTEA M., 2020 - Pestii cu ciclul vital
scurt din lacul refrigerent Cuciurgan. Tendinte
contemporane ale dezvoltarii stiintei: viziuni ale
tinerilor cercetatori. Universitatea de stat ,,Dimitrie
Cantemir,”Chiginau, 6: 219-224.

4 TIPABJJUH U., 1966 — Pyxosoocmeo no
U3yyeHuro pulb (NpeumyujeCmeeHHo NPecHOBOOHbIX).
Mockaa: [TumeBast pOMBIIUIEHHOCTS, C. 376.

5.MYCTA M., 2022 - YyxepomHble BHIBI
pb10Kyuypranckoro Bonoxpanunuia. Universitatea
de Stat din Moldova. Conferinta stiintifica nationald

84

a doctoranzilor dedicata aniversarii a 75-a a USM /
Metodologii contemporane de cercetare si evaluare,
Chisinau, 5: 60-64.

6.CTPYI'VJIA O., MYCTA M., 2019 -
W3menenne MXTHOIIEHO32 Kyuypranckoro
BOJOXpPAaHWIMIIA B  HCTOPHYECKOM IUIaHE U
COBpPEMEHHOE COCTOsIHME MXTHO(dayHbl Bojoema. B:
Hydropower impact on river ecosystem functioning:
Proceedings of the International Conference,
Tiraspol, Moldova, October 8-9, 2019 Tiraspol:
Eco-Tiras, 8: 319-326.

7.OMJIUITEHKO E., ®WJIMUIIEHKO C.,
2020 - @mopa wmakpoduroB Kyuypranckoro
BoIOXpaHmHIIa-oxmamurens Momgasckoit [POC u
pOIb OTAENBHBIX €€ IPEICTABUTENCH B HAKOIUICHUH
MetaiutoB. Mamepuanst IX Meswcoynapoonou nayuHou
KoHgheperyuu no 600HbIM Maxkpogumam «I uopobomaruxa
2020», bopoxk: 2: 165-166.





