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Introduction
According to recent studies, about a third of the

79 species of the modern Lower Dniester
ichthyofauna are objects of traditional fishery
(Bushuiev and Snigirov, 2020; Snigirov et al., 2022).
Catch of five of them: gibel carp Carassius gibelio
(Bloch, 1783), common carp Cyprinus carpio
(Linnaeus, 1758), common bream Abramis brama
(Linnaeus, 1758), roach Rutilus heckelii (Nordmann,
1840) and zander Sander lucioperca (Linnaeus, 1758)
form the basis of the modern fishery in the
Dniesterovskyi estuary. Landings of this fish species
consist 76 to 95% of the total annual fish catch in
liman.

Intensive exploitation of fish stocks with
insufficiently substantiated and ineffective measures
for their restoration can lead to degradation and a
sharp drop in the fish productivity of this unique
liman. That is why the determination of the volume
of allowable catch in order to prevent overfishing of
fish resources does not lose its relevance and is a
priority fishery task.

The aim of this work is to analyze the modern
fishery and assess the state of stocks of the five
main commercial fish species of the Dniesterovskyi
estuary as well as the definition of optimal tools for
monitoring commercial fisheries of this water body.

Data & Methods
The materials were collected in the Dniesterovskyi
Estuary in the period 2012-2021. Also, the data of
official fishery statistics of the State Fishery Agency
of Ukraine were used. Biological material was
collected from commercial catches of the “Kalkan”
private enterprise. The size and age composition of
five species was analyzed: gibel carp, carp, bream,
roach and zander. Fish were caught using
commercial fishing gear: gill nets (mesh size 30-70
mm), fyke nets (mesh size 36-40 mm) and boat
seines nets (length up to 600 m, height 2 m, mesh
size 30-40 mm). Mathematical models such as LBB
(Length-based Bayesian Biomass) (Froese et al.,
2018), LB-SPR (Length-Based Spawning Potential
Ratio) (Hordyk et al., 2015) and CMSY (Catch
Maximum Sustainable Yield) (Froese et al., 2017)
were used.

Results
According to official fishery statistics, the total

fish landings in the Dniesterovskyi estuary in the
period 2016-2021 was the largest recorded catch in
the historical period since 1945. At this time, the
catch of gibel carp significantly increased (up to 84%
of the total volume of fish caught). In 2018 and
2019, the gibel carp catch was 1685.1 and 2066.2
tons respectively. In 2020, the gibel carp catch
decreased significantly and amounted only 1378.5
tons. However, this decrease was to some extent
due to introduction of changes in the fisheries
regulation scheme by the fisheries protection
authorities. In 2021, the annual catch of gibel carp
still decreased and amounted to 900.5 tons.

Results of BSM modeling was shown, that the
biomass of the fishing part of the gibel carp
population decreased from 9 thousand t/year in
2012-2015 up to 2.5-3 thousand t/year in 2019-
2021. The current value of biomass B in 2019
dropped almost to the maximum allowable (Bpa =
2.44 thousand tons). In 2021 it was 3.07 thousand
tons. The value of the maximum sustainable catch
(MSY) of gibel carp was estimated at 813 tons. The
LB-SPR analysis testify to the overexploitation of this
species in the liman.

The annual landing of the common carp in the
Dniesterovskyi estuary in 2012-2021 was in the
range of 15.9-45.0 tons. Its official catch increased
by about 1.5 times for the last ten years. The IUU
catch of carp in 2021 reached the level of 80-120
tons. The value of stock B biomass did not decrease
below the threshold value (BMSY) during the study
period. MSY value for carp of 92.7 tons was
obtained. The average carp SPR in 2014-2021 was
slightly above 40% (moderately exploited).

Bream catch was in the range of 113.8-186.3
tons in the period 2012-2021. 168.7 tons were
caught in 2019. In 2020 and 2021 the landings were
in 1.4 times less – 113.8 and 117.2 tons, respectively.
Based on the results of the BSM, the bream catch
has fluctuated around the MSY value, exceeding it in
the period 2005-2009. The exploitation of the stock
of bream slightly exceeded the optimal one. The
average value of the SPR index of bream in the
period from 2014 to 2021 was only 18% with
optimal values of 40% or more.

Roach landings in 2012-2021 ranged from 22.4
to 47.9 tons per year. In 2021 42.4 tons were caught.
According to the BSM analysis, the value of
commercial biomass B practically coincides with BMSY

= 306 tons. According to the corrected data (taking
into account IUU and amateur catches), the MSY
value of the roach can reached 57.7 tons. The results
of the LB-SPR analysis indicate a relatively moderate
(28%) exploitation of the commercial part of the
population.

Since 2012, the volume
of zander catch in the
estuary has been
steadily declining - from
22.3 tons to 4.1 tons in
2018. In 2019, the

pikeperch catch increased slightly to 8.4 tons, but in
2020 and 2021 decreased again to 5.2 and 4.9 tons,
respectively. The biomass value is significantly below
the critical value Bpa = 0.5∙BMSY. Based on a
precautionary approach, the value of FMSY = 0.0067
was determined for the zander stock. The annual
catch of this species in the liman should not exceed
5 tons.

Conclusion 

CMSY, LBB and LB-SPR mathematical models are
efficient methods to evaluate the fishery resources
in the Dniesterovskyi estuary and should be used to
regulate commercial fishery in this water body.
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