BUOJIOI'MYECKUE ITAPAMETPbBI
N OCOBEHHOCTHU POCTA EPLHIOBATKHU LIMANDA LIMANDA (L., 1758)
I'YBbI UYIIA BEJIOI'O MOPs
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B pabome npeocmasnenvl dannvie no buonoeuu u pocmy epuiosamku (Limanda limanda, L. 1758) eyovr Yyna
Kanoanaxwcroeo 3anuea bBenoco mops ma mamepuane, coopantom 6 nepuod ¢ 2013 no 2019 . uz cemuwix u
mpanogvix y10608. llpusedenvl c8edeHUs NO PA3MEPHO-8ECOBOMY U NOJIOBOMY COCMIABY, B03PACHLY, NUMAHUIO,
niodosumocmu. Ilokazana wacmoma ecmpeuaemMocmu J1€6OCHIOPOHHUX U NUSMEHMUPOBAHHBIX 0COObell.
Epwosamka oocmueaem ¢ berom mope onunvt 31,4 cm, maccol mena 353 2. B eybe Yyna eo3pacmuas cmpykmypa
npeocmasnena ocoosmu 2—10 nem, y camox npeobaadarom eo3pacmuule pynnvl 4—5, y camyos 3—4 1em, ouanazom
pasmeproco pada — 1—27 cm, modaneHasn epynna camok 19 cm, camyos 15—16 cm. Camku epuiosamxu KpynHee
camyos. Ilo Hawum OaHHbIM, 8 UCCIIE008AHHOM pAliOHe 8 NUMAHUU epUOBAMKU OOMUHUPYIOM OQuypbl U
dgycmeopuamvle MOJIIOCKY, 6Nepevle 8 NUMAHUL OmMeueHbl Kymosble paxooopasmvie. Ocobu 060ux nonos c
co3pesarowumMu  NOI0BbIMU NPOOYKMAMU OmMeyensvl npu Oauxe 9 cm u eospacme 3 aem. Abconommuas
nI0008UMOCb  Y8eIUYU8aemcs ¢ 6o3pacmom u oocmueaem 960 moic. ukpuHok. Jlesocmoponuue ocobu
ecmpeyaromes kpaiine peoko. [luemenmayus na cnenou cmopone mena ommeuenay 9,4 % ocooeii. Camxu pacmym
bvicmpee camyos, npu cpaguenuy pocma epuiosamku 8 beiom mope 6visig1eHo, ymo camvlil GbICOKUL MeMn pocma
6 eyoe Yyna. Cesi3b medncdy OMUHOU OMOIUMA U OAUHOU Mead epuosamKy ONUCHLEAENCsl YPAGHEHUEM JIUHEIHOU
dynxyuu. 3asucumocmsv medxncoy mMaccou u OAUHOU epulosamKu HaAuboiee MOYHO ONUCHLIBACMCS VPABHEHUeM
cmenenHou QyHkyuu. Jna uzyyenus pocma OOKA3aHa 803MOJICHOCMb NpumeHenus ypasnenus bepmananghu. Ilo
OUOIO2UL U POCHY EPULOBAMKU UCCTIE0YeMO20 PALIOHA HAYUHble NYOIUKAYUU OMCYICIEYION.

Knouegvle crnosa: epwosamra; onuna, macca, 803pacm, pocm, numanue; nio00gumocms,; 2yoa Yyna

BIOLOGICAL PARAMETERS AND GROWTH PECULIARITIES
OF THE COMMON DAB LIMANDA LIMANDA (L., 1758)
WHITE SEA CHUPA BAY

G. V. Fuks

Northern Branch of VNIRO ("Severnyi®),
163002, Russia, Arkhangelsk

This study presents data on the biology and growth of the common dab (Limanda limanda, L. 1758) of Chupa
Bay, Kandalaksha gulf of the White Sea using data collected between 2013 and 2019 from net and trawl catches.
Information is given on the size-weight and sex composition, age, nutrition, fecundity. The incidence of left-handed
and pigmented specimens is revealed. In the White Sea the common dab reaches a length of 31.4 cm and body
weight of 353 g. In Chupa Bay the age structure is represented by specimens 2—10 years old, with females the age
groups of 4-5 years prevail, with males it is the age group of 3-4 years, the size ranges are 7-27 cm, modal group
of females is 19 cm, males 15-16 cm. The female common dabs are larger than the males. According to our data,



ophiurids and bivalve mollusks dominate in the diet of common dabs in the studied area, and cumacean crustaceans
were noted in the diet for the first time. Specimens of both genders with mature reproductive products were noted
to be 9 cm in length and 3 years of age. Absolute fecundity increases with age and reaches 960 thousand eggs Left-
handed individuals are extremely rare. Pigmentation on the blind side of the body was observed among 9.4 % of
specimens. Females grow faster than males; when comparing the growth of White Sea common dabs, the highest
growth rate was recorded in Chupa Bay. The connection between the otolith length and the common dab body
length is explained by the equation of a linear function. The relationship between the mass and the length of the
common dab is most accurately explained by the equation of the power function. The Bertalanffy equation has been
proven to study growth. There are no scientific publications on the biology and growth of the common dab in the
study area.
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HEPECT CHUI'OBBIX Pblb COREGONIDAE
C. M. Cemenuenko' 2, H. B. CmemmnBas®

Tiomenckuit punuan ®TEHY « BHUPO» («"0cpbIGLEHTDY ),
625023, Poccus, r. TroMeHb
2pI'OY BO «I"ocymapcTBeHHblit arpapHblii yausepcuter CeBepHOro 3aypaibs»,
625003, Poccus, r. TromeHb

Ilpusedenvt pe3yibmamspl MHOSONEMHUX HAOIIOOCHUN 3a HEPeCmoM CU208bIX pblO 8 YCMpOUCmEax no
9KON02UYeCKOMY Memody cbopa uxpel. Hccredosanusa nepecma omyna (Coregonus migratorius) nposoounu Ha
pexax Une u Bonvwou 6acceiina 03. baiikan. Hepecm peunoii u ozepuoii ¢popm nensou (C. peled), myzyna
(C. tugun), cuea-nwwicvsina (C. pidschian) u myxcyna (C. muksun) uzyuamu ¢ Obckom 6accetine (p. Jlanun,
03. Bonkoso). Ommeuenvr kax obwue yepmoi, max 1 UO0Bvle 0CODEHHOCMU HEPecmo8o20 nosedenus. Hepecm
PEUHbIX N0 Mecmy PAa3MHOJCeHUsi opm u 6udo8 npomekaem 6 oKkmsabpe — Hosabpe Ha (one nadeHus
memnepamypuvl 600vl om 7 00 0,1 °C 8 ocHogHOM nepeod 1e00Cmagom (myeyH, OMYib, NbIJHCbAH, NEASI0b) ULU CPA3ZY
nociae neeo (uup, mykcyn). Hepecm ozeprou ghopmvi nensou cmewjer Ha HosiOpb — SHEAPb U NPOUCXOOUM MO0
IbOOM npu omuocumenvro cmadunvrou memnepamype — 1,4 °C. Hepecmogulii nepuo0 paszuvix nonyasiyuil Oaumcst
om 10 0o 41 cym. Hanuuue xapaxmeprozo cybcmpama He a615emcst 00513ameNbHbIM YCI08UeM HEPecmogo2o
nosedenus. Hepecm npuypouer k memHomy gpemeru cymok. Cpeoussn 0c8eueHHOCb HOBEPXHOCMU 800bl 8 HAYAe
Hepecma y nuloicbsina — oxoao 350 ik, y myeyna u neasou — okono 10-20 ax. [ cueosvix pulo munuien napHulii
Hepecmogulll akm. HMHOusudyanvuas Hepecmogas akmuGHOCMb GKII0YAem (hazvl YXANCUBAHUS, CODCMBEHHO
Hepecmogozo akma u nokost. Dasvl MHOZOKPAMHO ROGMOPSIOMCs 8 meyeHue Howu. Hepecmosvlii akm npomexaem
6 moJue 00bl Uil Y NOBEPXHOCTU U 3AKIIOUACTNCS 8 PUMMUYHOM COYOApeHUuU mejl NapaiieibHo 08ULAIOWUXCS
Ppbld ¢ CUHXPOHHBIM BbIOCIEHUEeM HNON08bIX NPOOYKMo8. B nepecmswelicsi nape camey cmewen eneped no
OMHOWIEHUIO K CaMKe NpuOau3umenvHo Ha oauny 20n06vl. Camey uzeubom Xeocmosoeo cmedOasi pUmmuyHo
yoapsiem 6 3a0HION yacme oprowka camku. Hepecmosoiii akm onumces 6 cpednem 0,3-3 ¢; npomsdiceHHOCmMb —
0,3-2 m. Yacmoma coyoapenuii men nepecmsuyeticsi napvt — oxkono 17-27 I'y. Camxa yuacmeyem ¢ 20-100
Hepecmogwlx akmax 3a 1-3 nouu. Ilopyus ukpwl, BbLMEMbl8AEMOU 3a HEPECMOBbLL AKM, KOLeONemecst O HEeCKOIbKUX
decamkos 00 comeH UKpuHok. Ommeuen KaHHubamuzm no omuHouieHuto k uxpe. Cropocmsv cedumeHmayuu
HE0B800HEHHbIX UKDUHOK NPONOPYUOHAILHA Ouamempy u cocmaegisem om 2,2 cm/c y myeyHa 0o 3,4 cm/c y omyns.
Knetikocmb y ukpvl Hauunaem nposeisimucsi NOcie O08YXMUHYMHO20 KOHMAKmMaA ¢ 6000uU. Xapaxmeproe Ol
CU208bIX PblO Hepecmosoe nogederuUe U usuieckue CeOUCMBEa UKpbl 00eCReuUs8aiom ee WupoKoe pacnpeoeneHue
no NAOWAOU HEPeCmuIuya, Ymo pPACCMAMPUBAEMC KAK aAo0anmayusi, HANPAGIeHHAsl HA NOBblUEHUE



sblocusaemocmu 3apooviuiei. Q600ueHbl U NPOAHATUIUPOBANbL TUMEPAMYPHbIE OAHHbIE NO HEPECTTY CUSOBbIX
puio.

Kniouesvie cnosa: cueogvie pulOvl;, 80CHPOU3BOOCMEO pblD, Hepecm, nogedeHue pulh, UKpa, Cnepma,
On1000Mmeopenue

SPAWNING OF WHITEFISH COREGONIDAE
S. M. Semenchenko® 2, N. V. Smeshlivaya!

Tyumen Branch of VNIRO ("Gosrybcenter"),
625023, Russia, Tyumen
2Federal State Budgetary Educational Institution of Higher Education
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Hereby we present the results of long-term observations over the spawning of coregonids in the spawning
devices used for eggs collection. Spawning studies of omul (Coregonus migratorius) were carried out on the Ina
and Bolshaya rivers in the Lake Baikal basin. The spawning of river and lacustrine forms of peled (C. peled), tugun
(C. tugun), whitefish (C. pidschian), and muksun (C. muksun) was studied in the Ob basin (Lyapin River, Lake
Volkovo). Both common features and specifics of spawning behaviour are noted. The spawning of river forms and
species was observed in October-November when the water temperature dropped from 7 to 0.1 °C either before
(tugun, omul, whitefish, peled) or immediately after (C. nasus, muksun) the river got frozen over. The spawning of
the lacustrine form of peled takes place later, in November-January and occurs under ice at a relatively stable
temperature of 1.4 °C. The spawning period duration of different populations lasted from 10 to 41 days. The
presence of a specific substrate was not a prerequisite for spawning behaviour. Spawning occured in the dark. The
average natural illumination of water surface at the beginning of spawning was about 350 lux for whitefish, and
about 10-20 lux for tugun and peled. Paired spawning was typical for whitefish. The individual spawning behaviour
consisted of the following phases: courtship, mating and recovery. These phases were cyclically repeated many
times during the night. The mating act took place in a water column or near the water surface and consisted of a
rhythmic parallel movement of the fish swimming side by side with the synchronous release of the gametes. The
male in the spawning pair displaced forward to the female by the length of the head. The male rhythmically struck
the back of the female’s abdomen by the caudal peduncle bending. The mating act lasted for 0.3—-3 sec with a track
of 0.3-2 m. The frequency of rhythmic body collisions was on average 17-27 Hz. A female participated in 20-100
mating acts in 1-3 nights. An egg batch released during the mating act ranged from several dozen to hundreds of
eggs. Eggs cannibalism was noted. The sedimentation rate of non-watered eggs was proportional to their diameter
and ranged from 2.2 cm/s for tugun to 3.4 cm/s for omul. Eggs started to become sticky after two minutes of contact
with water. Whitefishes spawning behaviour and the physical properties of eggs enable its wide dispersal across
the spawning area, which may be regarded as an adaptation aimed at increasing survival rate during
embryogenesis. Literature data on whitefish spawning have been summarized and analyzed.

Key words: whitefishes; fish reproduction; spawning; mating act; fish behaviour; eggs; semen; fertilization



CBEJEHHS 110 BUOJIOTUA
EBPOIIENCKOM PAIYIIKHA COREGONUS ALBULA,
AKKJIUMATHU3UPOBAHHOM B HUKHE-KAUKAHAPCKOM BOJOXPAHUJINIIE
(CPEJHUM YPAJI)

A. B. Jlyracskos, C. I1. CuiuBposB

Ypanbckuii pumman ®I'BHY «BHUPO» («YpanHUPOy),
620086, Poccus, r. ExatepunOypr

Tonvimku mosapHo2o 8bIpAUBAHUS CUL0BBIX PbLO U AKKIUMATNUIAYUU OTNOETbHBIX 8UO08 NPEeONPUHUMATUCS
HeoOHoKpamHo. Bcenenue cueosvix 6udos pvib 6 6oooemvl Ypana, exarouas CeepOonoscKyrd 00aacmv, MACCO80
NPOBOOUNOCH CO 6MOPOT NOJLOBUHBL NPOULTOZO BEKA U YACO OCYWECMBIAIOCH Oe3 yuema npuecoOHOCmU 8000eMO8
9KONI02UUECKUM MPeDOBAHUAM IMOLL 2pynnvl pblh. DopMUposarue npoMbICI08bIX CHAO CUL08bIX PblO 00CMUSANOCD
3a cuem pezyisipHO20 3apblONeHUs 8000eM08, d CAMOBOCHPOU3BO0AUUECs NONYIAYUU cuea U punycd, ux
ecmecmeeHHble MAmMouHble Cmaoa U NPOMbICI08ble 3anacel axmudecku ympauenvl. B 2019-20202e. npu
uxmuonozuyeckom obcredosanuu  Huowcne-Kaukanapckozo  6odoxpanuiuwja  enepevie  ObLIU  OMMEYEHbl
N0I08O3peNble, 20MOBbIE K DPA3SMHONCEHUI0 0COOU punyca, NONYIAYUs KOMOPO20 CEHOPMUPOSANACh 3d CHem
MHO20KPAMHO20 8bINYCKA TUYUHOK 6 nepuod ¢ 2005 no 2007 2. B cenexmusHbiX cemubix y108ax npucymcmeosaiu
PblObl MOIBKO 08YX B03DACMHBIX 2pynn: 2+ u 3+ nem, umeguiue gblcoOKUll KOdphuyuenm 3perocmu 2oHad camox
(00 18,3 %). Cpeonsisi unoueudyanrbHas abcorroOmuas ni0008UMOCHb Y MPEXIeMHUX camok cocmaesuna 7998 wm.
UKDUHOK, ) Yemblpexiiemuux pvio — 14227 wm. [lo pe3yiomamam 6bin0IHEHHbIX UCCAE008AHUL YCMAHOBLEHO, YMO
6 Huowcne-Kauxanapckom eodoxpanunuue Ha p. Boisa ¢ Ceeponosckoii obracmu ycnewHo aKKiuMamu3uposaics
npeocmasumens Cu208bix pulh — punyc, popma esponetickoii panywku. Iloayuennvle dannvie no360a10m coenamy
661600 0 NEPCHEKMUBHOCHU 8000EMO8 20PHO3A800CK020 Ypana, exmiouas cesep meppumopuu, Ol pa3eumusl
CU2080U AKBAKYIbIYPBI.

Kniouesnie cnosa: aAKKaumamusayusl, cucosvle 8UObL pbl6,' ecmecmeeHHoe GOCHPOL{SGO()CI’}’IGO,' I’l]lO()OGMﬂ’lOCWlb,’
CCZMOGOCI’lpOLBGOO}ZWaﬂC}Z nonyaiayusl;, akeaxkyibmypa

INFORMATION ON THE BIOLOGY
OF THE EUROPEAN WHITEFISH COREGONUS ALBULA,
ACCLIMATIZED IN THE LOWER KACHKANAR RESERVOIR (MIDDLE URALYS)

A. V. Lugaskov, S. P. Silivrov

Ural branch of VNIRO ("UralNIRO"),
620086, Russia, Yekaterinburg

Attempts at commercial farming of whitefish and acclimatization of individual species have been made
repeatedly. The introduction of whitefish species into water bodies of the Urals, including the Sverdlovsk region,
has been carried out on a massive scale since the second half of the previous century and was often carried out
without regard to the suitability of water bodies to the ecological requirements of this group of fish. The formation
of industrial herds of whitefish was achieved by regular stocking of water bodies, and self-reproducing populations
of whitefish and cisco, their natural breeding stock and commercial reserves are actually lost. In the 2019-2020
ichthyological survey of the Nizhne-Kachkanarskoe Reservoir, sexually mature, breeding-ready specimens of ripus,
whose population was formed due to multiple releases of larvae from 2005 to 2007, were observed for the first
time. Only fish of two age groups were present in the selective net catches: 2+ and 3+ years old, which had a high



maturity rate of female gonads (up to 18.3 %). The average specimen’s absolute fecundity of three-year-old females
was 7998 eggs and 14227 eggs for four-year-old fish. According to the results of the studies, it was established that
in the Nizhne-Kachkanarskoe Reservoir on the Vyya River in the Sverdlovsk Region, the member of the whitefish
species, ripus, a form of the European cisco, was successfully acclimatized. The data obtained allow us to reach a
conclusion about the prospects for the development of whitefish aquaculture in the Ural Mountains, including the
northern part of the territory.

Keywords: acclimatization; whitefish species; natural reproduction; fecundity; self-reproducing population;
aguaculture

K XAPAKTEPUCTUKE ®UTOIIJIAHKTOHA UPUKJ/IMHCKOI'O BOJOXPAHUJINIIA
T. B. EpemknHa

VYpansckuii pumman ®I'BHY «BHUPO» («YpanHUPOy),
620086, Poccus, r. EkarepunOypr

Ilpusedenvl pe3yrbmamel cOOCMBEHHBIX UCCICO08AHUL DUMONIAHKMOHA U Kauyecmea 8006l Mpuxkiunckozo
B8000XPAHUNUWA — CAMO20 KPYNHO20 UCKYCCMBeHH020 6000ema 3aypanvi — 3a 2001-2008 z2. Bnepgvie
nYOIUKYemcs NOJHBLI MAKCOHOMUYECKUL CNUCOK 8000POCelU, 0OHAPYICEHHBIX 8 uccaedyemblii nepuoo. Ha ocnoge
APXUBHBIX, TUMEPAMYPHLIX U COOCMBEHHbIX OAHHLIX NPOAHATUIUPOBAHA MAKCOHOMUYECKAs CMpPYKMypa
anveoghnopwl eoooxpanunuwa. Ilo pesyromamam 2uOpoOXUMUUECKO20 U 2UOPOOUONIOSUYECKO20 AHANU3A OaHa
OYeHKa Kayecmea 800bl 6000XPAHUIUWA. 3a nepuod UCC1ed08anuli 6 cocmage Gumoniaukmona Upukiuncko2o
6000Xpanunuwa eviasieHo 268 makconoe uz 8 omoenog (Bacillariophyta — 87, Chlorophyta— 88,
Cyanobacteria— 29, Charophyta — 20, Euglenophyta — 21, Ochrophyta — 12, Cryptophyta — 4, Miozoa— 7),
13 knaccos, 29 nopsokos, 65 cemeticms, 131 pooa. Obwuii cnucok anveoiopsvl 6000XPAHULUWA C VHEMOM
APXUBHBIX U JUMEpAmYpHbIX OaHHbIX ékmoyaem 392 maxcona uz 9 omoenos. Ocnogy 6udogozo 6Gocamcmed
dopmupyrom 3eneHule u ouamomossie 600opocau. Haubonee pazsnoobpazen humoniaukmon 8 6epxosbsix 6000ema,
6 Ypmaszvimckom naece evisigneno 146 maxconos, ¢ Cogpunckom — 152. Ilo muny mecmoobumanus npeodradarom
NAGHKMOHHO-OEHMOCHble U  NAAHKMOHHblE (QOpMbl, Cpeou MAKCOHO8 C U3BECMHbIM —2e02PaApuiecKum
pacnpeoenenuem 80,7 % — kocmononumul. Buovl — uHOUKAmMOpbl 0p2anuiecko2o 3azpsasHeHus cpedbl COCMAGUNIU
80,1 %. Ocnosy uucnennHocmu u 6UOMACCHL QUMONIAHKIMOHA GOPMUPOBATU BUObL — UHOUKAMOPBI YMEPEHHO
3aepasnennbix 600. 110 cOBOKYNHOCMU 2UOPOXUMULECKUX U SUOPOOUOIOSULECKUX OAHHBIX 800bl 6000XPAHUIULYA 8
2001-2008 ce. omHocunucy K yMEpeHHO 3ACPA3HEHHbLIM NepexooHo2o 30-4a Kiacca, wmo coomeemcmeyem
96MPoHOMY YPOGHIO NpupooHou mpoguu. Illonyuennvie pesyromamel Moeym ObiMb UCHONIB308AHBL OJA
9IKONOSUHECKO20 MOHUMOPUH2A COCMOANUA BOOOXPAHUNUWA U OYEHKU PblOOXO3AUCMEEHHO20 NOMEHYUANA
600oema.

Kmiouesvle cnosa: Hpuxaunckoe o0oxpanunuwe, @UmMONIaHKmon, 6ud08oll COCMA8, HUCIEHHOCMb,
buomacca,; xaiecmeo 600bl



CHARACTERISTICS OF PHYTOPLANKTON IN THE IRIKLIN RESERVOIR
T. V. Eremkina

Ural Branch of VNIRO ("UralNIRO"),
620086, Russia, Yekaterinburg

The results of the author’s survey of phytoplankton and water quality of the Iriklinsky reservoir for 2001-2008
are presented. For the first time, a complete taxonomic list of algae found during the study period is published. The
taxonomic structure of the algal flora of the reservoir is analyzed on the basis of archival, published and proprietary
data. Based on the results of hydrochemical and hydrobiological analysis, the water quality of the reservoir is
assessed. 268 taxa belonging to 8 divisions (Bacillariophyta — 87, Chlorophyta — 88, Cyanobacteria — 29,
Charophyta — 20, Euglenophyta — 21, Ochrophyta — 12, Cryptophyta — 4, Miozoa — 7), 13 classes, 29 orders, 65
families, 131 genera are reported in the algal flora of the reservoir. The general list of the algoflora of the reservoir,
taking into account archival and literary data, includes 392 taxa from 9 divisions. The greatest numbers of taxa
belong to the green and diatom algae. Phytoplankton is most diverse in the upper reaches of the reservoir, 146 taxa
were identified in the Urtazym reach, and 152 taxa in the Sofinsky reach. Planktonic-benthic and planktonic forms
predominate in terms of habitat type, among taxa with a known geographical distribution 80.7 % are
cosmopolitans. Species-indicators of organic pollution of the environment amounted to 80.1 %. The basis of the
abundance and biomass of phytoplankton was formed by species that are indicators of moderately polluted waters.
According to the totality of hydrochemical and hydrobiological data of the reservoir water in 2001-2008. belonged
to moderately polluted transitional 3b—4a class, which corresponds to the eutrophic level of natural trophy. The
obtained results can be used for ecological monitoring of the state of the reservoir and assessment of the fishery
potential of the reservoir.

Key words: Iriklinsky reservoir; phytoplankton; structural patterns; dominant species; water quality

BHUJIOBOM COCTAB, YACJIEHHOCTh 1 BUOMACCA
OCEHHET O 300IINTAHKTOHA O3EPA BOJIBIIIOM TAPACKYJIb
TIOMEHCKOI'O PAMOHA

K. P. Tackaesa®?, T'. X. A6ayanmnal, H. B. Cmoanna?, A. C. Tackaes!

Tromenckuii pumman ®IBHY « BHUPO» («ocpbIOLEHTP ),
625023, Poccus, r. TromeHb
20I'OY BO «I"ocynapcTBeHHEI arpapHsblil yHuBepcuTeT CeBEpHOTo 3aypanbsy,
625003, Poccus, r. TromeHb

B cmambe npedcmasnenvl ucciedosanus U008020 COCMABA, PACIPeOeNeHUs U KOIUYEeCMEEHHO20 PA3GUMUSL
soonnankmona 03. bonvwoti Tapacxkyne Tiomenckoeo pationa 6 cenmsbpe 2015 2. na cemu cmanyusx. Omo
3aMOpHbll 6000em 3anadno-Cubupckol HUSMEHHOCU ¢ KapacegublM uxmuoyerozom. Paccuumana wuciennocme
u buomacca 300N1AHKMOHKA, evisigneHo 29 makconos pasnuunoco panea: Rotifera— 16, Cladocera— 7, Copepoda
— 6. Ocenvio no uucieHnocmu npeodAA0AOm KOIOBPAMKU, 8 OCHOBHOM 3d CHem MAacco8020 PA3GUMUSL
npeocmasumenei Keratella u Brachionus. Ha paznuunvix yuacmxax ozepa onu cozdasaau om 37 oo 61 %
yucnennocmu. Ilo 6uomacce OOMUHUPYIOM GECNOHO2UE PAYKU 34 CYEM UHMEHCUBHO20 PA3GUMUSL MOA0O0U

Cyclopidae (3890 %,). buomacca eéemeucmoycuix pauxog p. Daphnia na meakosoonvix cmanyusx oocmueana 49



%. Cmenenb cxo0cmea 300N1aHKMoHA no buomonam owina evicoxas. Hnoexc Cvepencena docmuean 0,95 ons
2/1yO0KOBOOHBIX CIMAHYULL C HEBbICOKUM BUO08bIM pa3Hoobpazuem. Hauborvuiue pasiuuus 6u008020 cocmasa
8bI16/1eHbL 0J151 MAKCUMANIBHO OOUTLHOU BUOAMU METKOBOOHOU CIMAHYUU 68 CPABHEHUU YEHMPATbHLIMU YYACTKAMU
ogyx naecos osepa (0,74). Yucaennocmsv 300niamkmepo8 Ha cmauvyusax eapvuposara om 191,9 oo
540,3 muic. ox3./m° npu cpednem suavenuu 317,6 + 45,01 muic. ox3./m°. Obwas 6uomacca 300n1aHKMOHA NO 6CeM
cmanyuam usmenanace 6 npedenax 1211,1-5638,3 me/m®, cpeonsn buomacca cocmasuna 3022,5 + 630,2 me/m®.

Knouesvie crosa: 3amoprnoe o3epo, borvuton Tapackynb; 300M1aHKMOH, 8UO080U COCMAS, pacnpedeietue;
yucaennocms, 6uomacca, 3anaonas Cubupo

SPECIES COMPOSITION, POPULATION AND BIOMASS
OF AUTUMN ZOOPLANKTON
OF THE BIG TARASKUL LAKE IN THE TYUMEN REGION

K. R. Taskaeval 2, G. Kh. Abdullinal, N. V. Smolina?, A. S. Taskaev!

Tyumen Branch of of VNIRO ("Gosrybcenter"),
625023, Russia, Tyumen
2Federal State Budgetary Educational Institution of Higher Education
"Northern Trans-Ural State Agricultural University",
625003, Russia, Tyumen

This article provides a study of the species composition, distribution, and quantitative development of
zooplankton in Bolshoi Taraskul Lake, Tyumen District, in September 2015 at seven stations. This is a frozen water
body of the West Siberian lowland with carp ichthyocenosis. The number and biomass of zooplankton were
calculated, 29 taxa of different ranks were identified: Rotifera — 16, Cladocera — 7, Copepoda — 6 In autumn,
rotifers predominate in their numbers, mainly due to the mass development of representatives of Keratella and
Brachionus. In different parts of the lake, they created from 37 to 61 % of the population. In terms of biomass,
copepods dominate due to intensive development of juvenile Cyclopidae (38—-90 %). The biomass of water fleas
Daphnia p. in shallow water stations reached 49 %. The degree of zooplankton similarity by biotope was high. The
Sjerensen index reached 0.95 for deep-water stations with low species diversity. The greatest differences in species
composition were found for the most species-rich shallow-water station compared to the central sections of the two
lake reaches (0.74). Zooplankter numbers at the stations ranged from 191.9 to 540.3 thousand specimens/m? with
an average value of 317.6 + 45.01 thousand specimens/m?. Total zooplankton biomass at all stations ranged from
1211.1 to 5638.3 mg/m?, with an average biomass of 3022.5 + 630.2 mg/m?®.

Key words: frozen lake; Bolshoi Taraskul; zooplankton; species composition; distribution; population;
biomass; Western Siberia

MMOKA3ATEJIA KPOBHU MOJIOJU KAPIIA ITPH JIMTYJIE3HOM MHBA3UHA
I'. U. Mpouunal, A. B. Merpymun?, A. C. Ilerpos!, A. . Kyapsisuesa®

IdI'BOY BO «Poccuiickuii rocy1apcTBEHHBIH arpapHblii YHHBEPCUTET —
MockoBckas cenbckoxo3siicTBeHHas akaaeMmus uM. K. A. Tumupszesar,
127550, Poccus, MockBa
?Beepoccuiickuii HayuHO-HCCIeI0BaTeNbCKUi HHCTHTYT MHTErPUPOBAHHOTO PhIGOBOICTBA —



¢unmuan ®I'BHY «®enepanbHblii HCCIEI0BATENLCKUI IIEHTP )KUBOTHOBOACTBA —
BWK nmenu akagemuka JI. K. OpHcTay,
142460, Poccusi, MockoBckas o6s1actb, Horuackuii paiion, moc. Bopockoro

Jlueynez — 3abonesanue poib, 603HUKAIOUEE 8 PE3VIbMAME NOPAICEHUS TUHUHKAMU TIeHMOYHbIX Yepeeti Ligula
intestinalis. Céedenus 0 K1emouHoM UMMYHUmMeme U OUOXUMUYECKOM 20Me0Cma3se Kapnd, 3apadicenHo2o Iusyiamu,
secoma oepanuyenvl. Ilosmomy yeavio pabomuvl ObLIO U3yueHUe KIeMOUHO20 UMMYHUMEMA U 0OMeHa 8eujecma
Kapna npu aucyneze no 2emamoyiocudecKuM, YWUMOXUMUYECKUM U Ouoxumuueckum noxasamenim. [Iposedeno
uccnedosanue Kposu Kapna u ee Ouoxumuueckux noxasameneii. Pezymbmamvl uccredoganus noxazanu, umo
cezonemku Kapna, 00abHble TUSYTIe30M, HO PASMEPHO-8ECOBLIM NOKA3AMENAM OOCTNOBEPHO He OMAUYATUCL OM
300pogwix ocobell. Jletikoyumapnas Gopmyra nokazana, ymo y ce2oiemKos Kapna npu aucyneze npoucxooum
YyeuneHue 1elkonod3a. Y Hux ommeueHo ygenuueHue npoyeHma 303uHOQUL08, Ymo A61semcst 3aKOHOMEPHbIM Npu
eenomunmosax. TOKCuHbL Uyl  6bI3LIGAIOM pA3pYUIeHUe 2enamoyumos, 4Ymo NpOSGIaemcss 6 YCUleHuu
axmusrnocmu acnapmamamunompancgepasvl (ACT), wenounoii hocghpamasvl (ILL{D), yseaunenuu konyenmpayuu
OunupyOuHa u Kaaus, CHudicenuu Koumyenmpayuu nampus. Takoice ciedyem OmMmemumv, 4mo Jucyne3 Kapna
Haubonee CUNbHO NPOSIBIAENCSL OCEHBIO Y CE20NEMOK.

Knioueswvie crnosa: nueynes; yecmoouvl, Kapn, uccie008anHus Kposu, neiuxoyumapras ¢opmyna

BLOOD PARAMETERS OF JUVENILE CARP DURING LIGULOSIS INFESTATION
G. I. Proninal, A. B. Petrushin?, A. S. Petrov?, A. D. Kudryavtseva?
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Branch of the Federal State Budgetary Scientific Institution
"Federal Research Center for Animal Breeding — VIZH named after Academician L. K. Ernst",
142460, Russia, Moscow Region, Noginskiy District, Vorovskogo settlement

Ligulosis is fish disease that occurs due to the infection of the larvae of tapeworms Ligula intestinalis. Cellular
immunity and homeostasis of ligula-infected carp have been little studied. And purpose of our study was research
research of carp’s cellular immunity and metabolism during ligula invasion by hematological, cytochemical and
biochemical parameters. The results of the study showed that young-of-the-year ligula-infected carps did not differ
in size and weight from healthy fish. Leucogram showed strengthening of leukopoiesis. Percentage of eosinophils
was increased which is natural in helminthiasis. Ligulosis causes the destruction of hepatocytes which manifests
itself in an increase in the activity of aspartate aminotranferase and alkaline phosphatase, increase in the
concentration of bilirubin and kalium, decrease in the concentration of natrium. It should be noted that carp
invasion is most detected in autumn.

Keywords: ligulosis; tapeworms; carp; blood analysis; leucogram



N3MEHYUBOCTDb MOP®OTHUIIA CETI'OJIETKOB KAPIIOBbBIX PbIb
ITPHU BBIPAIIMBAHUMU UX B PA3JIMYHBIX ITPYJOBbIX
N KOPMOBBIX YCJIIOBHUAX

B. M. Cumonos, B. H. /IlementbeB, C. b. Mycraes, JI. A. lllapT

®unman o npecHoBogHOMY peioHOMY X03s1iicTBY ®T'BHY « BHUPO» (« BHUUIIPX»),
141821, Poccusa, MockoBckas 00J1acTh, moc. PeioHOE

IIposedeno cpagnenue ce2onemKo8 AMypcKo20 ca3amd, Kapacekapnogozo 2ubpuda u Kapna no KOMHIEKCY
NPU3HAKO8 MOPGOMUNA 6 PA3IUYHBIX CPEOO8bIX U KOPMOBLIX ycanogusx. Hccnedyemvie epynnuvl pvib 6 meuenue
nepeo2o 200a JHCU3HU 8bIPAWUBATU 6 HA2YTIbHBIX U 8bIPOCMHLIX npyoax naowjaosio om 0,20 0o 0,45 ea. Kopmnenue
Pbl6 BPOBOOUNU PYUHBIM CHOCOOOM U C NOMOWbIO asmokopmyuiex. Mcnonvzosanu npodykyuonnsie kopma K-38/12
u K-111 ¢ cooepocanuem ncupa 12,8 u 3,5 % coomeemcmeenno. Pedcum xopmaenus oxasviean enusHue Ha
pvibOXO3ALCMEeHHble XAPAKMEPUCMUKU  PblO, KOMOpble Ompaddcaromcs 21a6HbIM 00pA30M HA KOPMOBbIX
3ampamax u npupocme Maccbl meia pvld 3a nepuood nabdaodenus. lloxasana 603ModCHOCMb pazoeneHus
UCCNe008ANHBIX 2PYRN PO NO MOPHOMUNY, 8 MOM YUCTe U NOPOOHBIX epynn Kapnd. COBOKYNHOCIU 8b100POK GUO08
Dpbib U 2ubpudos 8 npocmpancmee MoppomempuiecKux NPpUHaKos He nepecexaiomcs. Illopoonvie epynnuvl kapna
makoice UMerom pasiudus no MOpGHOmuny, Ho GeIUYUHA PA3IULUL ONpedeNIemcs 3HAUeHUEM MACCbl Ce20emKO8.
Ilpu usmenuusocmu cpeomneti maccvl ceeonemkos kapna 6onee uem 6 5—9 pas nabrodaemcs pacxodicoenue
obnacmeil paccesanus cpasHugaemvix epynn pulo. He oOnapycena 3a8ucumocmsv medlcoy UMEHYUBOCHbIO
HOPMUPOBAHHBIX 3HAUEHUL MOPHOMUNA OM CPEOOBLIX U KOPMOBBIX YCIOGULL COOEPIHCAHUS PbiD.

Kniouesvie cnosa: xapn;, amypckuil cazam; 2udpud; nopoouvie epynnvl;, UHOEKCbl MOPHOMEempuyecKux
NPU3HAKO8; KOPM, VCA08USL CPEObL

VARIABILITY OF THE MORPHOTYPE
OF JUVENILE CARP FISHDURING THEIR REARING
IN DIFFERENT POND AND FEEDING CONDITIONS

V. M. Simonov, V. N. Dementiev, S. B. Mustaev, L. A. Shart

Branch for the freshwater fisheries of VNIRO ("VNIIPRKH"),
141821, Russia, Moscow area, Dmitrov region, Rybnoye settlement

The comparison of fingerlings of the Amur carp, karasekarpovy hybrid and carp on a complex of morphotype
features in various environmental and feeding conditions was carried out. The studied groups of fish during the
first year of life were grown in feeding and growing ponds with an area of 0.20 to 0.45 hectares. Fish feeding was
carried out manually and using autocormers. Production feeds K-38/12 and K-111 with a fat content of 12, 8 and
3.5 %, respectively, were used. The feeding regime had an impact on the fishery characteristics of fish, which are
mainly reflected in the feed costs and the increase in body weight of fish during the observation period. The
possibility of dividing the studied groups of fish by morphotype, including the breed groups of carp, is shown. The
totality of samples of fish species and hybrids in the space of morphometric features do not intersect. The breed
groups of carp also have differences in morphotype, but the magnitude of the differences is determined by the value
of the weight of the fingerlings. With the variability of the average weight of carp fingerlings by more than 5-9
times, there is a discrepancy in the scattering areas of the compared groups of fish. The dependence between the



variability of the normalized values of the morphotype on the environmental and feeding conditions of fish was not
found.

Keywords: carp; Amur carp; hybrid; breed groups; indices of morphometric characteristics; feed;
environmental conditions



