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Commercial fishery exploitation is traditionally a one of the important
components of the fisheries complex in the Kyiv reservoir. Fish harvest in this
water body has been carried out for almost 50-years. Moreover, due to the presence
of a large city agglomeration, the recreational fishing is very widespread in this
reservoir. It results in a significant pressure on biological resources of the reservoir
that in return requires a continuous scientific monitoring of the state of targeted
fish species. It is important to note that the Kyiv reservoir is under heavy human
impact, which under the condition of the development of a complex of unfavorable
factors, can cause extreme situations, including mass fish kills [3, 5].

Approximately 25 fish species had commercial value in the upper part of the
Dnieper river [1]; 21 fish species of native ichthyofauna and 3 introduced Chinese
carps have been recorded by fishery statistics in the Kyiv reservoir for last 5 years.
At the same time, the major part of the commercial harvest (72.6% of the total
catch) is composed of only five species (bream, roach, silver bream, silver carp,
and bighead carp).

The highest attention within the framework of the continuous monitoring of the
Dnieper reservoir fish fauna is given to major commercial species, while less
abundant species are considered only as factors, which modulate the qualitative
and quantitative attributes of commercial species [2]. However, it is necessary to
take into account the environmental aspect — while these species contribute very
little to the total fish production, their role consists in the maintenance of

biodiversity and consequently they contribute to the stable structure of the entire



aquatic ecosystem [9, 10]. Moreover, some large commercial species even being
non-abundant in the total catch can play an important enough role in the self-
organization of commercial fish harvest due to the stimulation of the use of large-
mesh gill nets and a positive effect on fish harvest profitability.

The importance of this subject is related to the necessity of the study of all main
structural-functional parameters of commercial ichthyocomplex including those
from the point of view of the necessity of changing the commercial fishing regime.

Goal of the work — to determine and analyze individual and population
parameters, which characterize the conditions of the development of the
ichthyomass of secondary commercial species in the Kyiv reservoir.

Materials and methods. Materials for this paper were the results of own field
ichthyologic studies conducted at the monitoring-observation stations of the
Institute of Fisheries of the National Academy of Agrarian Sciences of Ukraine
and fish landing facilities of the users of aquatic bioresources in the Kyiv reservoir
during 2012-2014. The materials were collected from catches of the monitoring
gill nets with mesh sizes of 30-120 mm; sampling and analysis of ichthyologic
materials were done according to the generally accepted methods [7, 8]. In total,
for the indicated period, 3052 net-days of the monitoring and commercial gill nets
were analyzed; 42.7 thousand fish of different species were measured and 1520
fish were taken for the full biological analysis.

Statistical processing of the obtained data was performed in MS Excel [6].
Amounts of commercial catches were taken according to the data of the official
commercial fishing statistics of the central executive authority body, which
implements the state policy in the field of fisheries.

Study results and their discussion. Commercial catch dynamics in the Kyiv
reservoir during last 10 years showed a clear trend for a growth (with some
decrease in 2013). The commercial catch in 2012 reached 900 tons that was
significantly higher than the average annual catch of 2001-2010 (578 tons). An
increase in catches is mainly due to silver and bighead carps, silver bream, and

gibel carp. The total share of valuable large species in the catches for 2013 reached



the level of 40.8% that significantly exceeded the average value for the entire
cascade (32.2%). Fish productivity in the reservoir in 2013 was 9.1 kg/ha that was
lower than the average one in the cascade (13.5 kg/ha). However, it is necessary to
note that that calculation of fish productivity for the entire reservoir area (92.2
thousand ha) in not reasonable. First, the reservoir has sufficiently large areas of
zones prohibited for commercial fish harvest; second, the upper part of the
reservoir (the most preferred areas from the point of view of commercial fishing)
are overgrown with water caltrop that virtually completely excludes it from the
total commercial fish harvest fund. In fact, the commercial fishery area during last
5 years composed not more than 50% of the total water area.

The gross values of fish species, which belong to the category of “other large
size fishes” (chub, asp, ide), despite their low abundance and low chance to be
caught by commercial fishing gears, are characterized by a certain stability (with a
general trend for an increase, especially in 2013) with very low share in the total
fish catch (Fig. 1).
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Fig. 1. Values of absolute and relative (share from the total catch) commercial

fish catch of the category “other large size fishes” in the Kyiv reservoir.



The main representative of the category “other large size fishes” (more than
75% of the total catch) in the Kyiv reservoir is aps. The population of this species
in commercial catches was represented by age 4-9 individuals, the majority
(94.3%) was represented by age 4-6 individuals with lengths of 27-34 cm. A
moderate fishing pressure on this species (a stable under-exploitation of the limits
has been observed for last 5 years) resulted in the transition of the sufficiently
abundant surplus to middle and old age groups and, respectively, to an increase in
the average weight in catches in 2013 — up to 0.65 kg versus 0.48 kg during the
autumn period of 2012. In monitoring catches in 2014, this species was represented
by mainly age 5-7 individuals, however, fish of older age groups were also
observed. The main catch of this species was in 36-40 mm mesh nets (75.9% by
number and 45.7% by weight); at the same time, 16.1% of the total catch weight
was formed by large mesh size nets. The total catch of asp per unit effort in the
monitoring gill nets in 2014 was 273 individuals (210 kg) that significantly
exceeded average annual values. A further increase in the average weight (by 20%
compared to previous years) against the background of a sharp increase in the
catch-per-unit-effort of the monitoring nets (at the same time, more than 50% of
asp total catch in 2014 was done by the gill nets with mesh sizes of larger than 40
mm) indicates on a two-fold increase in the surplus of older age groups, which is
available for the harvest by 40-50 and 75 mm mesh nets.

An accumulation of older age groups was also observed for ide, the average
weight of which in the monitoring and commercial catches increased up to 1.5 kg
that taking into account the stable values of the catch-per-unit-effort indicated on
the normal recruitment of its population against the background of a moderate
fishing pressure on the middle age groups. Chub in commercial catches is a non-
abundant species — its share does not exceed 5% of the catch in the category “other
large size fishes”. At the same time, absolute values of this species indicate on
stable (however low) qualitative parameters, i.e. the fishery exploitation of this
species will be carried out in the by-catch regime in the harvest of the older age

groups of small size fishes.



Thus, currently there is an objective possibility to optimize the commercial
exploitation of the stock of non-abundant large size fishes by shifting the fishing
pressure on the older age groups [11].

Another representative of the ichthyofauna of the Kyiv reservoir, the strategy
of commercial exploitation of which requires a separate study, is zope. This
species belongs to small size fishes of the lake-river complex, i.e. the habitats
suitable for it in the condition of reservoirs strongly depend on their hydrological
regime. A certain increase in the flowage of the Kyiv reservoir during last years
and an increase in zooplankton biomass [4] resulted in an improvement of the
conditions for the existence of this species and formed favorable prerequisites for
the growth of its biomass.

Another positive factor is an optimization of the commercial fishing pressure
based on length-size groups, which is typical for the last years and is due to the ban
for 30-36 mm mesh nets. E.g., the majority of zope harvest (up to 80% of the total
number of fish caught) in 2000-2008 was based on the recruitment resulting in a
little surplus in the middle age groups. As a result, zope catches stabilized at a low
enough level in both absolute and relative numbers.

The dynamics of zope absolute catch during the last 10 years has a shape of a
broken curve with a minimum in 2007 and a trend for an increase for 2010-2013,
at the same time a sharp (almost two-fold) growth in the catches of this species was
observed during the last 2 years.

The commercial harvest of zope in 2010-2011 was based mainly on age 3-5
individuals, which were harvested by 38-45 mm mesh nets. Targeting these age-
length groups resulted in a significant decrease in the catch-per-unit-recruit and
deteriorated the conditions of the development of the reproductive core of zope
population. In catches of 2012, this species was represented by age 3-11
individuals, the majority (88.7%) was composed of age 4-6 individuals with
lengths of 20-25 cm. The older age groups in 2012 composed 5.9% of the total

ichthyomass, i.e. taking into account the general trend for an increase in catches



(up to 14 tons in 2012), we can make a conclusion on favorable prerequisites for
the development of zope commercial stock.

This can be confirmed by the results of the analysis of the summer commercial
catches of 2013. Zope in these catches was represented by age 4-10 individuals, the
majority of which (50.4%) was represented by age 6-7 individuals with lengths of
27-31 cm (Table 1).

1. Biological parameters of zope of the Kyiv reservoir in commercial
catches (July 2013)

Parameters Age groups Mean )
N, ind.
values

3+ | 4+ | 5+ | 6+ | 7+ | 8+ | 9+

Age
: . 34 1169|228 | 255|202 | 90 | 2.2 5.8 121
composition, %

Length, cm 21.0 | 248 | 275 29.3 | 31.3 | 32.7 | 34.0 28.7 121

Weight, g 160 | 261 | 395 | 427 | 515 | 545 | 640 416 121

A shift of the variation series mode to the right resulted in a significant
increase in the average population length and weight (these parameters in 2012
were 24.1 and 250 g). At the same time, the catch-per-unit-efforts of gill nets in
2013 were characterized by very high values — 1054 fish (438 kg), i.e. the observed
population ageing was first of all due to an increase in the number of the middle
and older age groups against the background of a satisfactory recruitment.

Thus, during 2010-2013, a significant improvement of the structural attributes
and qualitative parameters of zope was observed, which is manifested first as a
gradual accumulation of the middle and older age groups available for the effective
harvest by 40-50 mm mesh nets.

An analysis of the actual catch composition showed that the specific
ichthyomass of the middle and older ager groups of zope was significantly higher

than expected (Fig. 2). At the same time, the actual total specific (calculated per




recruit) commercial stock exceeds the expected one by 1.26 times — 416 kg versus
329 Kkg.
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Fig. 2. Zope yield per recruit in the Kyiv reservoir in 2013.

A conclusion on the improvement of the structural attributes and quantitative
parameters of the zope population is confirmed by the study results of 2014. The
majority of the monitoring catches of this species in 2014 was composed of age 3-
6 individuals with lengths of 19-27 cm, however, 10.3% of the total ichthyomass
was formed by older age groups (this value was 5.9% in 2012). Taking into
account that the commercial harvest of this species in the Kyiv reservoir is based
on age 6-7 individuals, we can draw a conclusion on an increase in the number of
the middle and older age groups against the background of a satisfactory
recruitment. This is also supported by the catch-per-unit-effort values of the
monitoring gill nets, which were 4425 individuals (919 kg) in 2014 (versus 110-
2050 individuals (50-630 kg) in 2010-2013). Taking into account that 72.1% of the
total catch (by number) in 2014 was due to 36-40 mm mesh nets, an
implementation of a specialized fish harvest by 50-60 mm mesh nets can ensure
the effective harvest of the most valuable age-length groups of this species. It is

also necessary to note that opposite to the previous years, zope in 2014 was also



recorded in 70-75 mm mesh nets, which accounted for 1.6% of the total zope catch
(by weight). The maximum age in the catches of 2014 was 12 years, i.e. taking into
account high values of the catch-per-unit-effort of the monitoring gill nets, the
fishing pressure on the older age group can be characterized as moderate. As a
result, there is an accumulation of age 5-7 zope (i.e. a contingent, which is
harvested by 36-40 mm mesh nets). Taking into account an increase in the absolute
catches of 36-40 mm mesh nets in 2014 to 613 kg versus 438 kg, the additional
increase of the ichthyomass of the middle age groups is 40%.

According to the forecasts of the harvest of aquatic bioresources approved for
2014, the category “other small size fishes” in the Dnieper reservoirs includes
following species: perch, tench, rudd, white-eye bream, nase, vimba, ruffe.

Average population sizes of the majority of small size fishes correspond to
their modal mesh size on the level of 30-36 mm (Table 2) and their number and
distribution throughout the water area have mainly a discrete nature. Accordingly,
qualitative and quantitative attributes of the catches of these species strongly
depend on the peculiarities of fish harvest organization (in the part related to the
mesh size of fishing gears) and basic limits for main small size fishes — roach and

silver bream.

2. Distribution of small size fish catches in the Kyiv reservoir according to

the mesh size of monitoring nets (average for 2012-2014)

Fish species Share by number, % Mean
30-36 40-50 >50 Length, cm
Rudd 64.4 26.1 9.5 26.5+4.2
Perch 59.1 30.0 10.9 24.4+2.6
White-eye bream 84.4 14.2 1.5 22.1+1.5
Vimba 49.2 48.5 2.3 25.3+2.1

Taking into account relatively low quantitative parameters of the

representatives of this category, their harvest is actually performed in the by-catch



regime. In this aspect, the transition to the harvest based on the total forecast
(without partitioning it to individual quotas) is a measure, which ensures more
effective exploitation of the developed commercial stocks — the catch of this
category in 2013 was maximum in the last 20 years.

As a result, the absolute and relative parameters of the catch of the category
“other small size fishes” in the majority of reservoirs of the cascade show a strong

trend for instability; at the same time, they grow in the Kyiv reservoir (Fig. 3).
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Fig. 3. Absolute and relative (share from the total catch) commercial catch of

the category “other small size fishes” in the Kyiv reservoir

As it is typical for a number of species, there was a sharp (two-fold) increase in
the catches of small size fishes during the summer of 2013-2014. E.g. the total
catch was 27.7 tons by 1.08.2013; 67.6 tons by 1.08.2014. It is also necessary to
note that the catch by 11.08.2014 increased up to 76.7 tons, i.e. 10 tons of other
small size fishes were caught during the first decade.

The main representative of this category in commercial catches (40% of the
total catch in 2014) is traditionally perch, i.e. a short cycle species with an ability
for the fast change of its ichthyomass. The variability coefficient of the catches of
this species during 2001-2013 was 27% (with fluctuations from 12 to 25 tons) that



has a significant effect on the instability of the catches of the category “other small
size fishes”.

An increase in the catches in 2014 the same as in 2013 was due first of all (by
95%) to rudd, a species, catches of which are characterized by very high
instability. Statistical calculations show that the variability of the catches of this
species, which is due to inter-annual fluctuations of their numbers, can reach (by
weight) 350-550% while this value does not exceed 30% for the majority of the
commercial species of the Kyiv reservoir.

Rudd in the monitoring catches of 2014 was represented mainly by age 4-6
individuals, however, a significant increase in the share of the older age groups up
to 10% was observed. It resulted in an increase in the average population weight up
to 0.36 kg; weighed average weight in the catches of commercial nets was 0.39 kg
(versus 0.32 in 2013).

A similar pattern was also observed for perch — high relative catch in 36-40
mm mesh nets (49.6% of the total number) indicates on the stable state of the
commercial core of its population. It is also necessary to note that perch in 2014
was also recorded in large mesh size nets (9.1% of the total catch by number and
12.2% by weight), i.e. taking into account a significant growth of the catch-per-
unit-effort of the monitoring nets up to 1396 individuals (393 kg), there is a certain
accumulation of the older age groups of this species in the reservoir. Catch of
white-eye bream also significantly increased in 2014 up to 937 fish (141 kg). It
mainly occurred due to 40 mm mesh nets, i.e. an accumulation of the older age
groups is observed for this species as well.

As it was mentioned before, the major modulating factor in the development of
length-weight parameters in small size fishes in catches is fish harvest organization
— up to 80% of the catch of these species is done by 30 mm mesh nets. Re-
targeting the harvest to the nets with mesh sizes over 36 mm resulted in a
significant increase of the actual length-weight parameters of fish caught compared

to average population values. A similar trend is observed in the inter-annual aspect
(Fig. 4).
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Fig. 4. Average weight of small size fishes in the monitoring catches in the

Kyiv reservoir

Perch in commercial catches was represented mainly by 20-25 cm individuals,
I.e. middle and older age groups. The weighted average length of perch in
commercial catches was 22.3 cm, weight — 0.32 kg, i.e. it indicates on the normal
state of perch recruitment with consistently high catch-per-unit-effort values. A
similar pattern is also observed for other representatives of this category — the
average weight of nase and vimba in commercial catches was 0.34 kg (versus 0.22
kg) and only for tench, which is harvested mainly by 50 mm mesh nets, weight
values in commercial catches corresponded to the average population values.

Accordingly, due to the optimization of the fishing pressure on small size fish
populations, an additional (compared to the estimated stock when developing the
yield prognoses) commercial stock was formed by the middle of 2014, which was
based on the most productive middle and older age groups. The actual weighted
average increase in the weight in the catches of 38-40 mm mesh nets is 1.3. The
acceptable rate of fishing for these species, which belong to the secondary medium
cycle ones, with low accessibility of their maximum age groups for the traditional
fishing can be set at the level of 40% of their stock. Accordingly, an increase of the

yield forecast by 13% will allow exploiting a surplus of the middle and older age



groups of small size species without the disruption of their reproductive capability
of their populations and deterioration of the conditions of the development of their

commercial stock in following years.

Conclusions

1. Gross values of the yield of species, which belong to the category “other
large” and “other small” size fish in the Kyiv reservoir during last years were
characterized by the general trend for an increase.

2. Individual and population parameters of secondary commercial species of
the Kyiv reservoir indicate on the normal conditions of the development of their
commercial stock. The state of the reproductive core of the populations of the
analyzed species can be rated as satisfactory.

3. Optimization of the fishing pressure based on age-length groups due to the
ban of 30-36 mm mesh nets resulted in an improvement of the structural attributes
of small size fish populations that in its turn ensured an increase in their

commercial stock and forecasted yield.

CTAH 3AIACIB APYTOPATHUX IPOMUCJ/JIOBUX BUIB PUb
KHIBCBKOI'O BOAJOCXOBHIIA

C. B. KYPTAHCBKMIA, O. A. BY3EBUY, H. 5. PYJIUK-JIEYCBKA,

BcTanoBneHo, 1o 115t JUHAMIKU YJIOBIB IPYTOPSIHUX 00'€KTIB IPOMUCITY
B KuiBCbKkOMY BOJOCXOBHII, OCOOJIMBO CHHIIS, YEXOHI 1 KPAaCHOMIPKH, B
OCTaHHI 9 POKIB XapaKTepHAa 4YITKO BHUpa)XXE€Ha TEHJICHIIS A0 30UIbIICHHS
aOCOJIIOTHUX Ta BIJHOCHUX IOKa3HUKIB. ['OJIOBHUMU YMHHUKAMU IbOrO €
onTUMI3allis pPO3MOJLTY TPOMHUCIOBOTO HABAHTAXEHHS — OCHOBHE BHJIYYEHHS
NpUMNAJa€ Ha HAWUOPOAYKTUBHIIII PO3MIPHO-BIKOBI TPYNH, L0 3YMOBIIOE
30UIBIICHHS YJIOBY Ha oauHHIO rmonoBHeHHsS (B 1,2-1,3 pasa) Tta 3pocTaHHs
cepenanpononyisaiiaoi macu (B 1,2-1,5 pasza). CTpykTypHi ITOKa3HHKH
MOMYJISIIIT AOCHIKEHUX BUJIIB XapaKTEPU3YIOTHCS MOMITHUM MOKPAIICHHSIM,
30KpeMa, B YaCTHUHI 30UIbIICHHS YaCTKU CEPEAHIX 1 CTApIIMX BIKOBUX IPyI Ha
TJI1 CTa0lIbHO BUCOKOI 3araJibHOT YMCEIBHOCTI.
Kuarwuosi caoBa: ixtiopayHa, KuiBcbke BOJOCXOBHIIE, TPOMUCIOBUIA
3amac, IporHo3 BUJIOBY.



COCTOSHHUE 3AITACOB BTOPOCTEIIEHHBIX TPOMBICJIOBBIX
BHU/J1OB Pblb KHEBCKOI'O BOAOXPAHUWUJINIIIA
C.B. KYPTAHCKHU , O. A. FY3EBUY , H. 8. PYJUK-JIEYCKAA

VYcraHoBieHO, 4YTO Il AWHAMUKUA YJIOBOB BTOPOCTENEHHBIX OOBEKTOB
npombiciia B KHEBCKOM BOJOXpaHWIHMIIE, OCOOCHHO CHHIA, YEXOHU U
KPAaCHONEPKU B MOCIEIHUE S JIET XapaKTepHAa YETKO BbIPAaXKE€HHAsl TEHACHIUS
yBeNWYEHUs a0CONMIOTHBIX M OTHOCUTENbHBIX TOKa3zaTeiaed. ['aBHOM mpuynHOU
ATOTO SIBISICTCS ONTHUMM3ALMSl  PACTPENICNICHUs] TMPOMBICIOBOM HArpy3ku —
OCHOBHOE W3bSTUE TMPUXOAUTCA Ha Haubojee TMPOAYKTUBHBIE Pa3MEpPHO-
BO3PACTHBIE TPYNIbl, YTO OOYCIOBIMBAECT  YyBEIMYCHUE YJIOBA HA EIUHUILY
nonotaenus (B 1,2-1,3 pasza) m pocra cpeaHenonyisimonHnod maccel (B 1,2-1,5
pa3a). CTpyKTypHbIE IOKa3aTeld  IOMYJSAIUHA  HCCICIOBAaHHBIX  BHJIOB
XapaKTEPU3YIOTCS 3aMETHBIM YJYYIIEHUEM, B YAaCTHOCTH, YBEJIUYEHUEM 10U
CPeIHUX U CTApUIMX BO3PACTHBIX Tpynmn Ha (poHe CTAaOMIIBHO BBICOKOW O0OIIEi
YUCJIEHHOCTH.

Kniouegvie cnoea. uxmuogayna, Kuesckoe eodoxpanunuuje, npombiclo8blil
3anac, npocHo3 6blI06A



