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BIOLOGICAL AND ICHTHYOPATHOLOGICAL CHARACTERISTICS
OF THE RUTILUS RUTILUS CASPICUS IN ZHAIYK-CASPIAN BASIN

Abstract. Fish is a valuable protein product and healthy food, which accounts for 17% of the world con-
sumption of animal protein; in terms of per capita, the world average accounts for more than 20 kg per year.
Currently, the catch of fish from natural reservoirs of Kazakhstan according to statistics does not exceed 40-45
thousand tons per year, while fish stocks in reservoirs for fisheries purposes have their own limits, limited by
the natural productivity of reservoirs, reproduction conditions and anthropogenic influences, in the current
conditions, these limits have been reached. Based on the Kazakh norms of fish consumption per capita (14 kg/
year), more than 250 thousand tons of fish products are needed, balanced diet is impossible without increasing
the share of fish and fish products.

One of the possible sources of increasing fish production is the Kazakh sector of the Caspian Sea. This is the
largest reservoir in the Republic of Kazakhstan with an area of 118.05 thousand km?, which is more than 31%
of the total area of the Caspian Sea. However, the most productive part of the sea is the Northern Caspian, with
a total area of 99.4 thousand km?, of which Kazakhstan accounts for 56.3 thousand km? (56.6 %).

Key words: Rutilus rutilus caspicus, semi-anadromous fish, parasites, prevalence, infection intensity.

Importance of research. The northern part of the Caspian Sea is of great fishery importance and is a feed-
ing area for juveniles and adults of commercial fish species. The North Caspian is characterized by shallow
depths, high hydrodynamics, contrast of water temperature, salinity and oxygen content. In the modern period,
low-water flows in the Volga and Zhaiyk down rivers has led to a change in the hydrological and hydrochem-
ical regime of the North Caspian: to a decrease in sea level, a reduction in desalinated zones, and a change in
biometric indicators [1-3]. The eutrophication of the water area determined the deterioration of the oxygen
regime [4-5]. The change in the hydrological and hydrochemical parameters of the Northern Caspian could
not fail to disturb the stable balance of various communities of aquatic organisms, including parasitic systems,
thereby provoking changes in the number of pathogens dangerous for fish diseases, including anisacidosis.
Eating sick fish contaminated with anisakid larvae can also make a person sick. Considering that for the local
population of residents of the Atyrau region, fish, including Caspian roach, is one of the main food products,
the relevance of studying the infection of Caspian roach with helminthes is beyond doubt.

The aim of this work was to study the biological characteristics and parasite fauna of the Caspian roach
(Rutilus rutilus caspicus) in the Zhaiyk-Caspian basin.

Materials and methods. Studies of the North Caspian roach were carried out in the spring of 2018 and
2019. A total of 100 individuals were examined. In 2018, fish were caught by trawling using a pole net. This
fishing gear has the following characteristics: frame height - 0.8 m, length - 2 m, bag length - 6 m, mesh size - 6
mm. The trawling duration was 10 minutes, the trawling speed was 4.2-4.6 km / h. In 2019, the trap-net fishing
has a mesh of 40x45 mm. In the summer-autumn period of 2019, in the Zhaiyk down river, 30 specimens of
the North Caspian roach were examined, including 10 specimens in the “Nizhnyaya Tatarskaya” fishing place,
10 in the Nizhnyaya Damba fishing place and 10 fish in Kvadrat No. 12.
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Ichthyological studies were carried out according to the recommendations of I.F. Pravdin [6] with subse-
quent computer (Microsoft Word, Excel) and statistical processing of the results [7, 8]. The collection and
processing of samples to study the fertility of fish was carried out according to the standard method [9]. The
maturity coefficient was defined as the ratio of the gonad mass to the total fish mass. The body condition of
pike perch was determined by the formulas of Fulton [10] and Clarke [11].

Parasitological studies were carried out in accordance with standard methods [12, 13]. The species identi-
fication of parasites was carried out using keys: “Keys to parasites of freshwater fish of the USSR” and “Keys
to parasites of freshwater fish of the fauna of the USSR” [14, 15].

During parasitological studies, the following indicators were taken into account:

- prevalence - the number of infected fish of one species as a percentage of the number of examined indi-
viduals of this species;

- the infection intensity is the minimum and maximum number of parasites (of one species) detected in the
fish of each specific species infected with them, determined by the direct counting method;

- Abundance index (Al) is the average number of helminthes (of one species) per one examined individual
from among the studied.

Study results. The Caspian vobla (Rutilus rutilus caspicus) belongs to the semi-anadromous forms of
roach and inhabits the brackish waters of the Caspian Sea [16].

The history of fishing in the Caspian indicates significant fluctuations in the catches of roach, mainly asso-
ciated with fluctuations in its numbers.

The maximum catches in the North Caspian reached in the early 30s of the last century more than 45.0
thousand tons [17]. The catches of roach fell several times, and averaged 7.9 thousand tons for 1941-1948.
Then, from 1949 to 1961, the catches of roach stabilized at the level of 14 thousand tons. Since 1962, there
has been a sharp decline in fish catches, including roach, due to a change in the fishing regime. This year, sea
fishing was banned. Since 1962, the catches of roach did not exceed 4 thousand tons, and on average amounted
to 1.5 thousand tons for 1962-2016 (Figure 1). Also, it should be noted that the scale of its natural reproduction
decreases annually [18]. The decrease in the stocks of roach, as well as other valuable commercial objects of
the Zhaiyk-Caspian basin, is associated with both the high intensity of their catch and the deterioration of the
fish habitat. Deformation of the spring flood, deterioration of feeding conditions in the sea, both in terms of
hydrological parameters and food resources, pollution of the Zhaiyk River and the Caspian Sea are widely
known facts [21]
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Figure 1 - Catch of roach and total catch in Zhaiyk-Caspian fishing area for 1932-2016.
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The maximum size of the Caspian roach at the beginning of the 20th century reached 50 cm and a mass
of 1.5 kg [19]. In recent decades, individuals whose body weight reaches 800 g are very rare here. The average
size of the roach in the modern period does not exceed 25 cm [20]. In the 2019 research catches, the length of
the roach varied from 19 to 26 cm, the average being 21.16 + 0.26 cm. The fish mass varied from 119 to 330
grams, the average - 171.2 + 6.9 grams (Table 1). Females dominated in catches. Their share was 96%. A
large number of females in the spring is associated with their biological characteristics. As is known, at the
end of winter, males begin to migrate from the Caspian Sea to the mouth of river and the Zhaiyk River, in
spring, mostly females [21].

Table 1 - The size-weight indicators of roach in the northeastern part of the Caspian Sea in 2019

Age | Range | M+m | C. % | n | %
Length, cm
3 19-20 19,35+0,13 2,00 9 18
4 20-22 20,62+0,10 2,68 30 60
5 22-24 22,80+0,49 4,80 5 10
6 24-26 24,75+0,48 3,87 4 8
7 26 26,00+0,00 0,00 2 4
Average 19-26 21,16+0,26 8,74 50 100
Weight, g
3 119-144 130,4+2,9 6,72 9 18
4 131-195 157,2+3,2 11,19 30 60
5 171-251 202,2+16,3 18,06 5 10
6 218-290 250,5+15,1 12,06 4 8
7 326-330 328,0+2,0 0,86 2 4
Average 119-330 171,2+6,9 28,62 50 100
M=+m — average indicators and its deviation; C % - the coefficient of variation

As can be seen from the table, the basis of the catch was formed by the first spawning individuals at the age
of 3-4 years. Their share in the research catch was 78%.

Among the qualitative population characteristics, the most commonly used criterion is body condition,
which depends on the size and weight indicators of the object under study. The body condition coefficient of
the roach in the spring of 2019 was quite high and averaged 1.77 according to Fulton and 1.48 according to
Clark.

Caspian roach (Rutilus rutilus caspius) the maximum dimensions of the Caspian roach at the beginning
of the 20th century reached 50 cm and a mass of 1.5 kg. However, in recent decades, individuals whose body
weight reaches 800 g are very rare here. The average size of a roach in the modern period does not exceed 25
cm. In 2019, 10 specimens of roach were taken for a complete biological and ichthyopathological analysis. All
individuals were females, ranging in size from 24 to 31 cm. The average length was 28.00 + 0.26 cm. The
fish mass varied from 287 to 555 grams, the average - 442.9 £ 27.5 grams. The average Fulton body condition
coefficient were 2.01, and by Clarke - 1.71. The age of the studied fish varied from 6 to 10 years, averaging is
8.4 years (Table 2).

Table 2 - Qualitative indicators of Caspian roach in 2019

Length, cm Weight, g Age Body condition coefficient | n
Range M=m Range M=m Range | M+m | Fulton Clarke
24 - 31 | 28,00+0,26 | 287 - 555 | 442,9£27,5| 6- 10 | 8,4+0,4 | 2,01 1,71 10

Such large indicators of roach are explained by the fact that they were caught in the mouth of the Zhaiyk
River (in the 12th square), with selective fishing gear (nets).

According to the results of parasitological studies in the North Caspian in 2018, 3 species of parasite were
observed in the North Caspian roach (Nematode larva, Anodonta sp., Camallanus sp.). Infection of roach
with all types of parasites was 36%. The most common of these were nematode larvae with undeveloped
identification characters. The extent of invasion by nematodes was 18%, the infection intensity was from 1 to
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4 specimens. Glochidia infestation was 12% with an invasion rate of 1 to 13 specimens. The prevalence by
Camallanus was 8% with the infection intensity from 1 to 2 specimens.

According to the results of parasitological studies in the Northern Caspian in 2019, 6 species of parasites
were found in the North Caspian roach: 1 species of monogenetic fluke (Gyrodactylus vimbi), 4 species of eye
trematodes (D.spathaceum, D.helveticum, D.mergi, Tylodelphys clavata) and 1 nematode species (Philometra
abdominalis). The infection of fish was 80% with the infection intensity from 1 to 42 specimens, including
the monogenetic fluke Gyrodactylus vimbi - 4% with II from 3 to 5 specimens, eye trematodes including D.
spathaceum - 4% with II from 2 to 6 specimens, D. helveticum - 14% with IS from 2 to 20 individuals, D. mer-
gi - 4% with II from 2 to 12 individuals, Tylodelphys clavata - 4% with II from 4 to 14 individuals, nematode
Philometra abdominalis - 2% with II 7 specimens.

Out of 10 roach caught in the Nizhnyaya Tatarskaya fishing place, 3 were found to have one species of eye
trematodes Diplostomum helveticum (EI 30%, II 8-20 specimens). The abundance index of D. helveticum in
the roach organism was 3.8 individuals.

In 4 specimens of roach out of 10 investigated in “Nizhnyaya Damba” fishing place, 2 species of eye
trematodes (Diplostomum helveticum, Tylodelphys clavata) were found. The total infection of fish with ocular
trematodes was 20% with II of 14 specimens, including D. helveticum - 10% with II of 14 specimens, T. clav-
ata - 10% with II of 14 specimens.

At the site «Kvadrat No. 12», 5 individuals of roach were found to have 4 parasite species: of which 1
anisakid nematode Anisakis schupakovi (EI 30%, II from 1 to 31 specimens) and 3 species of eye trematodes
Diplostomum spathaceum (EI 28%, 11 28 specimens), Diplostomum helveticum (EI 10%, 11 60 specimens) and
Tylodelphys clavata (EI 10%, II 34 specimens).

Conclusion. The studies have shown that the average performance of the roach is: length 21.16 cm, weight
171.2 g. Average body condition ratios are quite high, which characterizes a good food supply of the reservoir
and is 1.77 according to Fulton and 1.48 according to Clark. In spring, females dominate in the research catch-
es in the mouth of the Zhaiyk River. Their share is 96%.

As a result of the ichthyoparasitological studies carried out in the Zhaiyk-Caspian basin, 10 parasitic
organisms belonging to different taxonomic groups have been identified: one species of monogenetic fluke
(Gyrodactylus vimbi), 4 species of digenetic fluke (D. spathaceum, D. helveticum, D. clmergi, Tylodelph), 3
species of roundworms (Anisakis schupakovi, Philometra abdominalis, Nematode larva, and Camallanus sp.)
and 1 species of glochidia (Anodonta sp.).
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FKAMBIK-KACITUI BACCEMHIHJETT KAPAKO3IIH BUOJIOT USLIBIK KOHE
UXTUOMNATOJIOT USLJIBIK CUITATTAMACHI

AnHoTanus. banbik — 6aranbl akybl3 OHIMI, opi IypbhIC TaraM KaTapblHa jkaTanusl. JKaHyapriap aKybI3blH
QIIEMJIIK TYTHIHY/Ia OHBIH YJeci 17%, jxaH OachiHa IIaKKaH/Ia OpTa ecemnreH xputbiHa 20 kr-HaH actam. Kasipri
yaKbITTa CTaTUCTUKA jJepeKkTepi OoiibiHIIa Ka3zakcTaHHBIH TaOUFU Cy KOWMAasapblHaH OaJIbIK ayliay >KbLIbIHA
40-45 MBIH TOHHAJIAaH acHaWJbl, OYJI peTTe OaJbIK MIapyallbUIBIFBl MaKCATBHIHAAFbl Cy aii/IbIHIAPBIHIaFbI
OaNIBIK KOPJIAPBIHBIH Cy aWIBIHAAPBIHBIH TAOWFW OHIMIUIITIMEH, OCIMIH MOJIANTy jKargaillapbIMCH KoHE
AHTPOTIOTCH/IIK 9CEpJICPMEH IIEKTeNreH o3 mekTepi Oap. JKaH OachiHa MIaKKaH[a OaJBIKTBI TYTHIHYIBIH
Ka3aKCTaHIBIK HOpMaJIapbIHa (GKBUTBIHA 14 KT') cylieHe OTBIpHIM, 250 MBIH TOHHAAAH acTaM OaIbIK OHIMI KaKeT,
COHJIBIKTaH OaJIbIK TeH OaJIbIK OHIMICPIHIH YJICCIH YIIFaiTIiail TeHrepiM/Ii TaMakTaHy MyMKIH eMec.

Kacruit TeHi3iHIH conTycTik 06Jiri yikeH OablK MIapyalibUIBIKTHIK MaHbBI3Fa He, COHIal-aK Oy aitMak
mabakTap MEH KOCINTIK OabIK TYPJIEPiHIH KOPEKTEHY aKBAaTOPHACHI 0oibim Tadbutamel. Contycrik Kacmmit
TEPEHIIT1 TOMEH, TUAPOIUHAMHUKACKI JKOFAPBI, CY TEMIIEPAaTyPAChIHBIH, TY3/IbLIBIFBIHBIH, OTTETiHIH KYPaMbIHBIH
KeperapiblFbIMeH cumnartaiansl. Kasipri kezenne Enminm men JKaWbIK e3eHIEpiHiH TOMEHT1 aFbICBIHIAFBI CY
asapirbl Contycrik KacnuiifiiH rUapOOTUsUIBIK-THPOXUMUSUIBIK PEKUMIHIH ©3repyiHe: TEHI3 JeHTreHiHIH
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TOMEH/IeyiHe, TYLIbI ailMaKTapAbIH a3at0blHa, OaTBIKTapIbIH OMOMETPHSIIBIK KOPCETKIIITEPAiH 63repyiHe abli
Kemyze. 3epTTeireH aiiMakThlH SBTPOQTHUIBIFBIHBIH JKOFaphl OONMyBI, OTTETI PEXXHUMIiHIH HallapiaraHbIHBIH
KepceTkimi Oosbin Tabbutaasl. Contycrik KacnuiiiH TUapoIOTHsIIBIK-THIPOXUMUSIIBIK MapaMeTpIIepiHiH
e3repyi THIPOOHOHTTAPABIH OPTYPIIi KAybIMIaCTHIKTAPBIHBIH, COHBIH i H/IE TApa3UTTIK KYHeTIepAiH TYPaKThI
Terne-TeHITiHIH Oy3bUTybIHA allblll KeJell, OchlUlaiima OalblK YIIH KayilnTi aypyaapAblH KO3JBIPFBIIITAPHI
CaHbBIHBIH, COHBIH IIITHAE aHM3aKUIO3IbIH e3repyiHe ceben Oonapl. AHM3aKH] JEPHICIACPIH KYKThIPFaH
aypy OabpIKTap sl TaFaMFa aigarany apKbUTBI afaM aybIPhIT KAyl MYMKiH. ATBIpay 0OJBICHIHBIH )KePT UTIKT1
TYPFBIHAAPH! YIIIH OaibIK, OHBIH ilIiHJEC Kapake3 HEeri3ri a3blK-TYJIK OOJBIN TaObUIATHIHIBIFBIH €CKepe
OTBIPBIIL, KAPAKe3/liH TeIbMHHTTEP] )KYKTHIPBUTYBIH 3€PTTEYIH ©3€KTUIIr KYMOH TYIbIPMAa/IbI.

Banbik eHIMJIEPiH YIIFAUTYIBIH MYMKIH Ke3/1epiHiH 0ipi Kacruii TeHi31HIH Ka3aKCTaHIbIK CEKTOPBI OOJIBIIT
tabbutaznpl. by Kazakcran PecrnyGnmukaceiabie aymarbl 118,05 MbIH kM? 60JaThiH €H ipi Cy KOWMAChI, O
Kacnmit TeHisi aymarbiasiH 31% Kypabinel. Anmalima TeHi3miH eH eHimai 6eiri Conryctik Kacmui, »ammbs
aynansl -99,4 MbIH kM2, OHBIH inriHAe KasakcTaHHbIH yiecine 56,3 mbiH kM? (56,6%) keneni.

3epTTey HOTHXKENepi KopCceTKeHAeH, KapaKke3/IiH opTaiia KepceTKimTepi: y3bHabFE 21,16 cM, canMars
171,2 1, KOHIBUIBIK OpTaiia Ko3(PGUIUSHTTEPJCH oTe KOoFapbl Ooybl (DynbroH OoiibiHIIA 1,77 KoHE
Krnapk Ootibiama 1,48 Kypaiiapl) Oy Cy aliIbIHBIHBIH KOPEKTiK KOPBIHBIH KOFBIpa OOybIMEH CHIIATTAJIa b,
Kekremne JKaiiblk ©3eHIHIH TOMEHI1 arbICBIHIA 3€pTTEy ayJaylapblHlla KapaKesiH aHaJbIKTapbl 0achiM
Oonazpl, onapablH yiaeci 96% Kypanabl.

JKatipik-Kacmuii 6accefiHiHAe KYPTi3iireH WXTHOMAPA3UTOJIOTHUSIIBIK 3ePTTEYIEp HOTIKECIHIE OpTYpIi
TAKCOHOMHUSUTBIK TONITapFa yKaraTbiH 10 mapa3uTTiK ar3anap aHbIKTaJIbl: MOHOTEHETHKAIIBIK COPFBIIITHIH Oip
typi (Gyrodactylus vimbi), murenetukansik copreimrapabiy 4 Typi (D. spathaceum, D. helveticum, D. mergi,
Tylodelphys clavata), s>xymbip KypTTapasiH 3 Typi (Anisakis schupakovi, Philometra abdominalis, Nematode
Larva sxone Camallanus sp.) »oHe moxuausiabiH 1 Typi (Anodonta sp.).

Tyiiinai ce3nep: kapakes (Rutilus rutilus caspicus), >kapTeiiait ©TKIHIII 0aJIBIK, TApA3UTTEP, HHBA3HUS IKC-
TEHCUBTLIIT1, UHBA3UsI WHTECHCHUBTLIITI.
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BUOJIOTMYECKAS 1 UXTHOIMATOJIOTMYECKAS XAPAKTEPUCTUKA
BOBJIbI )KAUBIK-KACITUMCKOI'O BACCEMHA

AHHoTanus. Pri0a — 1eHHbIN OCJIKOBBIN MPOIYKT U 3A0POBas MUIIA, Ha A0 KOTOpol npuxoxutcs 17%
MHUPOBOT'O NOTPEOICHNUS JKUBOTHOTO O€JIKa, B TIepecyeTe Ha TyIy HACEJICHHs B CPEIHEM 110 MUPY HPUXOAUTCS
6omnee 20 kr B rox. B HacTosmee BpeMs BBIJIOB PHIOBI U3 €CTECTBEHHBIX BOAOeMOB KazaxcTaHa, 10 TaHHBIM
CTaTUCTUKH, He mpeBbiaeT 40-45 ThIC. TOHH B IO, TIPH 9TOM 3a11achl pel0 B BOIOEMaX PbIO0X035HCTBEHHOTO
Ha3HA4YCHUS UMEIOT CBOU MPEAEIbI, OTPAHUYECHHBIE €CTECTBEHHOM NMPOAYKTUBHOCTHIO BOJIOEMOB, YCIOBHAMHU
BOCTIPOM3BO/ICTBA U aHTPOIIOT€HHBIMH BO3ACHCTBHUSMH, B CIOKUBIINXCS YCIOBUSIX 3TH NPEACIbI JOCTUTHY THI.
Hcxons u3 ka3axCTaHCKUX HOPM NOTpeOieHus peIObl Ha y1ry HaceneHus (14xr/rox), Heobxoammo Honee 250
TBIC. TOHH PBIOHOW MPOIYKIIMH, MO3TOMY COalaHCHPOBAHHOE NMUTAHWE HEBO3MOXKHO O€3 YBEIMUYCHUS JOIU
PBIOBI M PHIOOTIPOTYKTOB.

CesepHas yacte Kacnmiickoro Mopsi umeer 0o0JblIoe pelOOX03sIMCTBEHHOE 3HAYEHUE U SIBIISIETCS aKBaTo-
pHell Harya MOJIOAM U B3POCIBIX 0cO0el MpOMBICIOBBIX BUAOB pbl0. CeBepHblii Kacmuii xapakrepusyercs
MaJIbIM{ TITyOMHaMH, BBICOKOHW THAPOAMHAMMKON, KOHTPACTHOCTBIO TEMIIEPATYPbl BOIbI, COJICHOCTH, COIEP-
JKaHUs KUCTIOpoia. B coBpeMeHHBIH niepro1 MajIOBOIHBIE CTOKH B HU30Bbs p. Bonru u XKailisik mpuBenu K u3-
MEHEHUIO THAPOJIOTrO-THAPOXUMHUIECKOro peskuma CeBepHoro Kacmusi: K CHIPKEHHIO YPOBHSI MOPs1, COKpallie-
HUIO ONPECHEHHBIX 30H, U3MEHEHUIO OMOMETPUYECKHX TIOKa3zaTesei. DBTpopHpOBaHUE aKBATOPHHU OTIPEJIEIIH-
JI0 yXyAILIEHHE KUCIOPOAHOTO peKuMa. V3MeHeHHne THApOJIoro-rHIpOXUMHYECKIX MapaMeTpoB CeBepHOro
Kacnus He MOIVIO He BBI3BaTh HAPYLICHHUS YyCTOWYMBOIO PAaBHOBECHS Pa3IMYHBIX COOOIIECTB THAPOOHOHTOB,
B TOM 4YHCJIC Tapa3uTapHBIX CHCTEM, CIIPOBOLIMPOBAB TEM CAMbIM M3MEHEHUS YHCICHHOCTH BO3OyIHMTENCH
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OIMACHBIX JIJIsl pbIO 3a00JIeBaHUI, B TOM YUCIC U aHM3aKua03. [lpu ynoTpebineHnn B MUy OOJBHOU PBIOBI,
3apakKCHHOW JTMYMHKAMHU aHHM3aKU, MOXKET 3a00JIeTh M YCJIOBEK. YUWTHIBAs, YTO ISl MECTHOTO HACEJICHUS
JKUTENe AThIpayckoit o0macTu peida, B TOM YHCIIE W BOOIA SBISICTCS OMHUM U3 OCHOBHBIX ITPOAYKTOB ITHTA-
HUS, aKTYaJIbHOCTh M3YYEHUS 3apAKEHHOCTH BOOJIBI TETbMUHTAMH HE BBI3BIBAET COMHEHUH.

OnHUM M3 BO3MOXKHBIX MCTOYHHMKOB YBEJIMYCHHUS PHIOHOW MPOAYKIMU siBIseTcst KazaxcTaHCKUE CeKTop
Kacnmiickoro Mopst. 1o camblit KpymHbIii Bogoém PecmyOmuku Kazaxcran mromiaasio 118,05 Teic. kM2, 9TO
cocrasmsieT 6onee 31% ot Bcelt momann Kacrmiickoro mopst. OmHako caMoi MPOAYKTUBHOM YacThIO MOPS
SIBJISIETCS ceBepHbIi Kacmwid, ¢ o01ei miomansio 99,4 Teic. KM%, U3 KOTOPBIX Ha 105110 Ka3axcTana mpuxoauT-
cs1 56,3 1eic. kM2 (56,6 %).

IIpoBenenHbIe UCCIEIOBAHUS TTOKA3aIN, YTO CPEIHUE ITOKA3aTeIl BOOIBI COCTABIAIOT: muHa — 21,16 cwm,
macca — 171,2 . Cpenare k03 PUITMEHTH YITUTAHHOCTH JOBOJIBHO BBICOKHE, UTO XapaKTEPHU3YET XOPOITYIO
KOpMOBYI0 0a3y Bomoéma u coctasisiet 1,77 mo @ynerony u 1,48 mo Knapk. BecHoii B ipenycrhe peku XKaii-
BIK B HCCJIEIOBATEIBCKHIX YJIOBaX JOMUHHPYIOT caMKu. Mx moins cocrapisieT 96%.

B pesynbrare nmpoBeeHHBIX UXTHOINAPA3UTONIOTHYECKUX HcciaenoBanuil B JKalibik-Kacnuiickom Oacceii-
He ycTaHOBJeHO 10 mapa3suTUYECKUX OPraHU3MOB, OTHOCSIIUXCS K Pa3HbIM TAKCOHOMHUYCCKHM IPYIIIIaM:
OJIMH BHJI MOHOTeHeTH4YecKoro cocaibinuka (Gyrodactylus vimbi), 4 BHIOB TUTEHETHYECKHX COCAIBIITMKOB
(D.spathaceum, D.helveticum, D.mergi, Tylodelphys clavata), 3 Buga kpyrmbix uepseit (Anisakis schupakovi,
Philometra abdominalis, Nematode larva u Camallanus sp.) u 1 Bun nioxuauu (Anodonta sp.).

KuroueBbie ciaoBa: Boo6ma (Rutilus rutilus caspicus), momymnpoxoaHasi peida, mapa3uThl, SKCTEHCUBHOCTD
WHBA3W1, HHTEHCUBHOCTH WHBA3WH.
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