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Abstract. This paper presents long-term data on the occurrence
of parasites of commercially valuable fish species, the common
zander (Sander lucioperca (Linnaeus, 1758)) and the perch (Per-
ca fluviatilis Linnaeus, 1758). The parasitofauna of perch fish
was characterized by low species diversity, dominated by Nem-
atoda. The component parasitic community was formed of host
specific and euryxenic species with direct and complex develop-
ment cycles. Species of epizootic and/or epidemiological signifi-
cance common to perch and zander included Apophallus donicus
Skrjabin & Lindtrop, 1919, Anisakis schupakovi Mosgovoi, 1951;
Eustrongylides excisus Jagerskidld, 1909; Corynosoma strumo-
sum Rudolphi, 1802; Achteres percarum Nordmann, 1932; Argu-
lus sp., and Piscicola geometra Linnaeus, 1761. The dynamics of
infection of fish with most parasites showed seasonal variability.
The larvae of the nematode E. excisus and the crustacean A. per-
carum caused a pathological response in the body of their host,
whereas other species were asymptomatic parasites. The chang-
es revealed in the occurrence and intensity of infection are due
to the biological characteristics of the parasites and their hosts,
as well as the means of transmission of the invasion. The annual
presence and low levels of parasite infestation suggest stability of
parasite-host relationships in perch fish. However, the presence
of pathogens of invasive diseases indicates the maintenance of
natural foci of parasitosis in the Volga-Caspian fishery subarea.
Parasitic diseases being at the subclinical level suggest that the
parasitological state of perch fish is satisfactory.
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Hay4yHas cTaTes

MOHMTOPMHI UHBAa3UMN OKYHEBbIX Pbl6
(Percidae) Bonro-Kacnumuckoro
Pbl60X039ANCTBEHHOIO NOAPaMoOHa
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Moctynuna B pegakuuto: 07.06.2022 AHHOmauus. MNMpuBeaeHbl MHOTONETHNE AaHHbLIE BCTPEYAEMOCTH
HopaboTtaHa: 24.06.2022 NnapasnToB LEHHbIX NMPOMBICIOBbLIX BULOB — OOLIKHOBEHHOIO Cy-
MpuHaTa Kk nevatn: 25.06.2022 naka Sander lucioperca L., 1758 n pedHoro okyHsi Perca fluviati-
OnybnukoBaHa oHNanH: 12.04.2023 lis L., 1758. Mapa3sutodpayHa okyHeBbIX pblb XapakTepu3oBarnach

HEBbICOKMM BUOOBbLIM pa3Hoobpasnem c npeobnagaHvem npea-
DOI: 10.23859/estr-220607 ctaButenen knacca Nematoda. KomnoHeHTHoe napasutapHoe
YK 597.556.331.1-169 co061LEeCTBO POPMUPOBANM CNELMPUUHBIE U 3BPUKCEHHBIE BUAbI
(282.247.41+262.81) C NPSIMBIM 1 CIIOXKHBIM LiMKNamm passutus. OBLWMMN ANst OKYHS W

cydaka sBnsanvck Buabl, obrnagaroLme annm3ooTUYecKom unm anu-
JemMuonorn4yeckon 3HaunmmocTbio: Apophallus donicus Skrjabin,
Lindtrop, 1919; Anisakis schupakovi Mosgovoi, 1951; Eustron-
gylides excisus Jéagerskidld, 1909; Corynosoma strumosum
Rudolphi, 1802; Achteres percarum Nordmann, 1932; Argulus sp.
n Piscicola geometra L., 1761. OuHamnka 3apaXeHHOCTU pbIO
GONbLIMHCTBOM Napas3nToB XapakTepun3oBanach CE30HHON N3MEH-
4YMBOCTLIO. JINUMHKM HemaToa E. excisus v paykn A. percarum Bbl-
3blBanyM NaTtonorMyeckme M3MeHeHusl B OpraHnsame CBOEro Xo3ssi-
WHa, ocTarnbHble BMAbl HAXOOUNNCb Ha ypoBHE GECCUMMNTOMHOrO
napasvToHoCUTENbCTBA. BbiiIBNEHHblIE M3MEHEHUs BCTpeyYaemo-
CTU Y UHTEHCUBHOCTM 3apaxkeHnsi 0bycrnoBneHsbl OMonornyeckumm
OCODOEHHOCTAMU NapasvToB U UX XO35EB, a TaKke NyTsMu nepe-
Jaun nHBasuu. ExxerogHoe NpuUcyTCTBME U HEBBLICOKUE YNCIOBbLIE
nokasaTenu 3apaXeHHOCTM MnapasuTamu CBUAETENbCTBYIOT 00
YCTOMYMBOCTU NapasnTO-XO3ANHHbLIX OTHOLLEHWUI B NapasnutapHon
cUCTEME OKYHEBbIX pblb, ogHako HanuumMe BO3GyauTeEnew WHBa-
3MOHHbLIX 3ab0neBaHUN yKa3biBalOT HA COXPaHEeHWe NPUPOOHbLIX
o4aroB napasuTo3oB B Bomnro-Kacnuickom pbiGoX03aNCTBEHHOM
nogpavioHe. BbiseneHne 6GonesHen napasuTapHoOW npupogbl Ha
CYOKMMHUYECKOM YPOBHE MO3BONISIET OLEHUTHL NapasuTorornye-
CKOE COCTOSIHME OKYHEBbIX pblb Kak ya40BNETBOPUTENBHOE.

Knoueeble crnosea: napasutodayHa, OKyHb, Cydak, 3KCTEHCUB-
HOCTb MHBa3nW, YPOBEHb 3apaXKEHHOCTW, 3KToMapasuTbl, HeMa-
TOAbl, TpemaTtobl
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Introduction

The Volga delta is the shaped of an irregular tri-
angle with one of the vertices facing northwest. The
beginning of the delta is near the village of Verkhne-
lyabyazhye (Russian Federation, Astrakhan Region)
where the Buzan distributary extends eastward, and
together with the Kigach channel, forms the eastern
border of the delta. The Bakhtemir distributary which
is a continuation of the main channel of the Volga
(Main Bank) forms the western boundary of the del-
ta. The terrestrial part of the delta consists of numer-
ous islands of various sizes, cut through by a dense
network of branched channels. The relief typically
includes oxbow lakes on the islands and small de-
pressions located on the islands, occupied by lakes
(“ilmens”). Water masses in the Volga delta (level re-
gime, water and sediment runoff) are subject to long-
term and seasonal changes, caused by fluctuations
in the Volga runoff and the level of the Caspian Sea
(Katunin, 2014).

Commercial species of the family Percidae: com-
mon zander (Sander lucioperca (L., 1758)) and riv-
er perch (Perca fluviatilis L., 1758) are widely used
in the fishing industry of the Astrakhan region, and
zander is the most desirable catch for many amateur
fishermen. Populations of zander, one of the main
predators of the delta of the Volga River, for a long
time remained unstable. At present, its commercial
stocks remain at a low level, as they comprise small-
er generations. The low number of generations is due
to unfavorable conditions for reproduction, feeding of
juveniles and adult fish in the delta of the Volga Riv-
er and in the Northern Caspian (Levashina, 2018).
Unlike zander, perch have more stable stocks and
catches in the fishing areas of the Volga delta. The
high efficiency of the natural reproduction of perch
and the low commercial exploitation of its populations
have led to stabilization of the biological parameters
of perch and the growth of its stocks (Abbakumov et
al., 2015). Organisms associated with their develop-
ment, including parasites, which can affect not only
the health of the fish themselves, but also of humans,
play an important role in the study of perch fishes.

The taxonomic diversity of parasites can serve as
an indicator of the biocenotic mosaicity of the Volga
delta. The species composition and quantitative indi-
cators of host invasion at all levels reflect the process-
es taking place in the aquatic ecosystem (Kalmykov
et al., 2017); therefore, some species may disappear
or be replaced by other, more plastic species. Para-
sites take part in the regulation of the size of the host
population and sometimes determine the direction of
microevolutionary processes (Tsyganova and Drozh-
dina, 2011).

The study of the parasitic community of perch
fish began as early as the 1930s. In the early 1960s,
40 species of helminths were found in perch, of which
10 were not identified to species (Zablotskaya, 1964).

A characteristic feature was the complete absence
of highly specific species of parasites. In the early
2000s Semenova et al. (2007) showed a high similar-
ity between the parasites of river perch and common
zander (22—-23 species of nematodes and flatworms).
According to other sources (lvanov et al.,, 2012;
Kalmykov et al., 2017), the nematode and trematode
fauna of perch and zander was represented by 28
and 30 helminth species.

The purpose of this work was to conduct parasi-
tological studies of perch fish and assess the state of
the population of the Volga-Caspian fishery subarea,
as industrial and recreational fishing increases.

Materials and methods

Seasonally, between 2016 and 2020, the sexually
mature part of the population of common zander and
river perch was studied based on 866 and 1188 spec-
imens respectively, caught in the fishing areas of the
Volga delta, included in the boundaries of the Vol-
ga-Caspian fishery subarea (Table 1).

The study of fish was carried out using gener-
ally accepted methods (Bykhovskaya-Pavlovskaya,
1985; Metody sanitarno-parazitologicheskoy eksper-
tizy..., 2001; Musselius et al. 1983). Species identi-
fication of the identified helminths was performed
using MBS-10 stereoscopic microscopes and “Olym-
pus” biological microscopes, and using the manuals
“Key to parasites of freshwater fish of the USSR”
(Bykhovskaya-Pavlovskaya et al., 1962) and “Key to
parasites of freshwater fish of the fauna of the USSR”
(Bauer, 1987).

In parasitological studies, generally accepted in-
dicators were taken into account. Extensiveness of
invasion (El), or occurrence, is the number of infected
fish of one species as a percentage of the number
of studied individuals of this species. The intensity of
invasion (Il), or infestation, is the minimum and max-
imum numbers of parasites of one species per fish.
The abundance index (Al) is the average number of
parasites of one species per one examined individual
of each studied species.

Statistical processing of the results was carried
out using the standard Microsoft Excel 2010 software
package.

Results and discussion

The parasitic fauna of perch fish included 14
species of parasites of various taxonomic groups:
Sphaerospora sp. (Myxosporidia: Sphaerosporidae),
Proteocephalus percae (Miller, 1780) (Cestoda:
Proteocephalidae), Apophallus donicus (Skrjabin et
Lindtrop, 1919) (Trematoda: Heterophyidae), Clinos-
tomum complanatum (Rudolphi, 1814) (Trematoda:
Clinostomatidae), Anisakis schupakovi Mosgovoy,
1951, larva (Nematoda: Anisakidae), Eustrongylides
excisus Jagerskiold, 1909, larva (Nematoda: Diocto-
phymidae), Camallanus truncatus (Rudolphi, 1814),
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Table 1. The volume of the analyzed material, specimens.

. Ecosystem Transformation 6 (2), 9-18.

Fish species Season vear

2016 2017 2018 2019 2020

spring 100 100 100 100 81

Perch summer 44 50 50 10 23
autumn 100 100 100 100 130

spring 6 15 120 62 46

Zander summer 50 50 20 4 6
autumn 101 68 100 108 110

C. lacustris (Zoega, 1776) (Nematoda: Camallaninae),
Raphidascaris acus (Bloch, 1779) (Nematoda: Ani-
sakidae), Corynosoma strumosum (Rudolphi, 1802)
(Acanthocephala: Polymorphidae), Pseudoechino-
rhynchus borealis (Linstow, 1901) (Acanthocephala:
Echinorhynchidae), Achteres percarum Nordmann,
1832 (Crustacea: Lernaeopodidae), Argulus sp.
(Crustacea: Argulidae), Piscicola geometra (Linnae-
us, 1761) (Hirudinea: Piscicolidae). At the same time,
common types of parasitic organisms were observed
in zander and perch (Table 2).

The parasite fauna included species of marine,
euryhaline, and freshwater associations. The fauna
was based on parasites with a complex and direct life
cycle. The most common were representatives of the
class Nematoda. In both fish species, the “core” of
the parasitic community was represented by species
of sanitary and epizootic significance. The nematode
larvae of A. schupakovi and E. excisus dominated,
while the maximum degree of infection with Anisakis
was characteristic of zander, and Eustrongylides —
for perch. Parasitic copepods A. percarum, specific
to perch fishes, were frequent in zander and metac-
ercariae of the trematode A. donicus were common in
perch (Terpugova et al., 2018; Voronina et al., 2021).
Acantella acantella, Corynosoma strumosum and the
nematode Camallanus truncatus, respectively, were
common in zander and perch (Table 1).

The dynamics of infestation with Anisakis larvae
showed that during the study period (2016-2020),
the peak of invasion occurred in 2018, amounting
to 81.25% in zander with an invasion intensity of
1-71 ind., in perch this indicator was significantly
lower — 28.0% with 1-17 specimens (Fig. 1). A differ-
ent situation was observed regarding infection with
Eustrongylides. The numerical indicators of E. exci-
sus larvae reached a maximum in perch in 2019 —
72.4% at an invasion intensity of 1-51 specimens,
while in zander the highest value was observed in
2017 and amounted to 39.9% at an infection inten-
sity of 1-12 specimens (Fig. 1). This distribution is
caused by different means of transmission of invasion
by this nematode. Thus, the perch prefers a shal-

low desalinated zone with weak or no current, while
zander chooses places with depths and currents,
and feels comfortable in the sea, where it actively
feeds. Different biotopes also suggest corresponding
parasitic associations: A. schupakovi belongs to the
marine environment, while E. excisus is associated
with estuary-freshwater with a pronounced degree of
euryhaline, which predetermines the distribution of
these nematode species in the population of zander
and perch. A high level of infection and intensity of
invasion, and different localization of Eustrongylides
provokes the development of the disease — eustron-
gylidosis. During the observation period, this disease
was observed annually in perch at the subclinical lev-
el. Eustrongylidosis was not recorded in zander.
Helminth larvae parasitized the internal organs
(liver, stomach, fatty tissue), in the body cavity and
muscle tissue of the perch, causing a violation of the
structure, multiple perforation of the affected organs.
The invasion of parenchymal organs was accompa-
nied by purulent inflammation, small-focal hyperemia
of the affected organs (liver, stomach, muscles),
which agrees with the symptoms of eustrongylidosis.
During the study period, the incidence of perch
with eustrongylidosis increased (from 5.73% in 2016
to 6.41% in 2020). It was found that the incidence
of eustrongylidosis in perch depends on the intensity
of nematode invasion, and the correlation coefficient
is determined by a polynomial function (r = 0.691).
The period of growth and parasitism of this species
in representatives of the ichthyofauna is about three
years. The nematodes are capable of accumulating
in the host organism, while in the studied region no
complete biological purification of fish from this hel-
minth has been observed. Until 2018, there was a
decrease in the total abundance of E. excisus in the
parasite fauna of perch from spring to autumn (from
Al 8.76 £ 0.96 ind. to Al 4.90 + 1.65 ind.). Subse-
quently (2018-2020), there was an increase in au-
tumn indicators (from Al 5.11 + 0.51 ind. in spring to
Al 7.36 + 0.32 ind. in autumn), which was caused by
an increase in the arrival and distribution of the in-
vasive onset and the number of hosts. A character-
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Table 2. The occurrence of parasites in perch fish during the study period 2016—-2020.
Parasite Localization Host fishes El, %
Sphaerospora sp. gills zander 0.91+£0.59
Proteocephalus percae gut perch few
] o zander 0.69 £ 0.59
Apophallus donicus fins, integument, musculature
perch 31.02 + 6.58
Clinostomum complanatum subcutaneous muscle layer perch 1.19+£0.80
L ) i . ) zander 71.02+4.29
Anisakis schupakovi intestinal wall, abdominal fat
perch 19.77 £ 2.94
. . body cavity, muscles and zander 27.49 £ 4.00
Eust lid : ’
ustrongylides excisus internal organs verch 2076 + 1.49
Camallanus truncatus pyloric appendages perch 11.47 + 3.32
C. lacustris pyloric appendages zander 2.64 +1.61
Raphidascaris acus gastrointestinal tract zander few
zander 10.46 £ 1.21
Corynosoma strumosum intestinal wall, fat
perch few
Pseudoechinorhynchus borealis gastrointestinal tract perch 0.16 £0.10
) ) zander 47.49 £ 3.25
Achteres percarum gills, oral cavity, pharynx
perch 4.33+1.34
i ) zander 0.62 + 0.44
Argulus sp. fins, body coverings
perch 1.44 £1.02
o i zander 1.02+0.64
Piscicola geometra skin
perch 1.69 £ 0.60

istic feature of the environment of the first order is
that, due to the existing antagonistic relations, it itself
actively reacts to the presence of the parasite. As a
result, one of the main tasks of the latter is to over-
come the action of the host’s defenses (Tsyganova
and Drozhdina, 2011).

In the nematode fauna of perch fish, there were
not only perennial species, but also forms with a one-
year cycle, Camallanus truncatus and Camallanus
lacustris. The highest percentage of infection with
C. lacustris nematodes was noted in 2016 in zander
(El 8.3%; Al 0.02), C. truncatus in 2017 in perch (El
22.8%; Al 0.80), which indicates more favorable con-
ditions for development of nematodes during these

study periods. Different-sized groups of perch fish
play different roles in the parasitism of these species.
Large individuals of perch are the main carriers of the
reproductive and functional groups of C. truncatus
and provide a high number of future generations of
nematodes. There are data on the dependence of the
prevalence of invasion by nematodes C. truncatus
and C. lacustris on the proportion of the abundance
of zooplankton species associated with them (Mes-
ocyclops leuckarti (Claus, 1854) and Megacyclops
viridis (Jurine, 1820)), as well as on water tempera-
ture. This information indirectly indicates a significant
influence of the temperature factor on the number of
intermediate hosts, and hence on the probability of
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Fig. 1. Dynamics of perch and zander infestation with nematodes A. schupakovi and E. excisus in the period 2016—2020.

passing through the life cycle of parasites (Rubanova
et al., 2020). Usually, in the winter-spring period, the
reproductive activity of the C. fruncatus hemipopula-
tion goes down, since not only the total number of
helminths decreases, but also the number of mature
females of the parasite (Evlanov, 1995). Along with
euryxenic nematodes, the helminth fauna includ-
ed sporadically infecting species: for example, the
pike-specific nematode Raphidascaris acus was de-
tected on one occasion in zander.

The trematode fauna was represented by flat-
worms with a high epidemiological potential. Meta-
cercariae of the trematode Apophallus donicus were
found in both percid species with a maximum in perch
in 2016, which was 50.0% at an invasion intensity of
1-4473 ind. In zander, digenetic flukes did not exceed
an infection level of 3.0%, and in the last two years they
were not found at all. In the Volga basin, marites of the
trematode A. donicus were recorded in gulls, as well
as other birds and mammals. These trematodes are
potential human parasites. The first intermediate hosts
are molluscs of the genus Lithoglyphus (Gastropoda:
Prosobranchia); additional hosts are perch fish (Bise-
rova, 2005). The high level of infection of perch with
trematodes is determined by their shared range.

Another representative of the class Trematoda,
Clinostomum complanatum, was recorded from the
muscles of perch with a maximum frequency of oc-
currence in 2020 (El 4.2%; Al 0.07). As a rule, fish
are subjected to intense infection in the coastal zone
overgrown with higher aquatic vegetation, inhabited

by pond snails (Lymnaea sp.), carriers of the inva-
sive organisms (Zhatkanbaeva et al., 2008). Despite
the fact that an increased infestation with the parasite
is typical for inhabitants of reed thickets, the proba-
bility of coincidence of the biotopes of the host and
C. complanatum cercariae in the study areas is quite
low, which does not allow passing the next stage in
the development cycle of the parasite and contributes
to a low level of infection.

The parasitic fauna of perch and zander each
contained one species of acanthocephalan. The high-
est degree of invasion by Corynosoma strumosum
was found in zander in 2016 (EI 12.7%; Al 0.40); in
perch, infection was random. Acantellae are perma-
nent members of the zander parasite fauna, the pres-
ence of which, as in the case of Anisakis invasion,
is explained by the habitat and feeding conditions of
the predator. C. strumosum belongs to the marine as-
semblage and is transmitted through infested inter-
mediate hosts (Amphipoda) to fish, mainly Clupeidae,
which is the main link in the infection of zander in the
sea. The Caspian seal (Pusa caspica (Gmelin, 1788))
contribute to the persistence of corynosomiasis. This
helminth (Corynosoma) is pathogenic, including to
humans, which indicates the epidemiological danger
of the acanthocephalan. Another representative of
this class, Pseudoechinorhynchus borealis, was pe-
riodically detected in perch during a single infection.
As a rule, these acanthocephalans are acquired by
perch when feeding on benthic amphipods (Mitenev
and Shulman, 2006).
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Crustaceans Achteres percarum and Argulus sp.
observed in both species of predatory fish. The dom-
inant position among them was occupied by A. per-
carum, specific to percids (El 55.2%, Al 2.1 in zander;
El 7.6%, Al 0.1 in perch) with a maximum in 2019,
which was characterized by a dry period of the Vol-
ga River. In the spring of 2019, a disease caused by
this parasitic crustacean was detected in 1.6% of
zander. The disease proceeded in a subclinical form,
accompanied by inflammatory reactions of the re-
spiratory apparatus and mechanical damage to the
gill filaments. The life cycle of this ectoparasite is as-
sociated with environments, i.e., temperature is the
main factor limiting or accelerating the maturation of
crustaceans. With an increase in water temperature,
parasites begin to actively develop. In addition, the
parasitic copepod A. percarum has a certain resis-
tance to water pollutants. It is noteworthy that during
infection with a pathogenic crustacean, zander is pe-
riodically infected by myxosporidia. This further en-
hances the pathological changes in the gill filaments
and, consequently, worsens the general condition of
the host organism (Bogdanova, 1995). Unlike A. per-
carum, the genus Argulus occurred sporadically with
the highest invasion prevalence in perch in 2017 (El
5.2%; Al 0.1). Representatives of this genus prefer
stagnant or slow-flowing water bodies and elevated
water temperatures therefore, they acquire the great-
est significance under conditions of artificial rearing of
fish (Zhiliukas and Rautskis, 1982). Under such con-
ditions, during the summer, the population of crusta-
ceans increases sharply, in some cases contributing
to the development of crustaceosis. No mass infec-
tion with Argulus is possible under natural conditions.

Rare parasites include plerocercoids Proteoceph-
alus percae, found only in perch during a single inva-
sion. Sporadic infection indicates the presence of the
copepod group of zooplankton (intermediate hosts of
flatworms) in the perch’s diet. A wide range of inter-
mediate hosts tend to help parasites adapt to envi-
ronmental changes. Of the total number of recorded
parasites, only the cestode P. percae and the acan-
thocephalan P. borealis complete the development
cycle in the perch. For other parasite species, perch
fish serve as intermediate or reservoir hosts.

The leech Piscicola geometra, an endemic par-
asite of the Volga-Caspian region, parasitized both
species of perch fish with a predominance in perch
in 2018 (El 3.60%; Il 1-8 specimens). P. geometra
was recorded mainly in spring, since the reproduc-
tive period of this species begins at a water tempera-
ture of 6 °C and lasts more than a month, after which
the parental generation dies off, leaving new young
generations. In winter, these ectoparasites are more
common on fish leading a mobile lifestyle, which cre-
ates better oxygen conditions, which are an important
factor in the development of leeches (Lapkina et al.,
2002). It is the leech that is the carrier of many blood

parasites. In addition, feeding on blood, it can cause
the development of anemia, and damage to the skin
contributes to the occurrence of infectious processes.

Conclusions

It should be noted that the parasite fauna of perch
fish was relatively low diverse taxonomically with a
high percentage of invasion of parasitic organisms
common to perch and zander suggesting their joint bi-
otic relationships. The most common were represent-
atives of roundworms (class Nematoda). The parasite
fauna was dominated by the most common specific
(A. donicus, A. percarum) and euryxenic (E. excisus,
A. schupakovi, C. truncatus, C. strumosum) species
of marine and freshwater associations. The distribu-
tion of the identified parasites within the perch and
zander population is determined by the ecological
characteristics of the parasites themselves and their
hosts, as well as by the hydrological and trophic con-
ditions of the basin. The larval forms of nematodes
E. excisus in perch and crustaceans A. percarum in
zander showed the highest pathogenicity; the dis-
ease proceeded at the subclinical level. Invasion by
other parasitic forms was asymptomatic. It has been
established that the disease with eustrongylidosis is
associated with an increase in the numbers of the
pathogens, as well as with the adaptive abilities of
the host. Changes in the infestation of perch fish with
the species that dominates the parasitic fauna is a
mechanism for regulating the abundance of parasites
and ensures the stability of these parasitic systems.
The annual detection of epizootically and sanitarily
important parasites in the population of perch and
zander with a systematic manifestation of pathogenic
properties indicates the persistence of natural foci of
invasions, which makes it possible to assess the par-
asitological state of perch fish in the Volga-Caspian
fishery subarea as satisfactory.
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