K BOITPOCY WJIEHTUO®UKAIIMA MONYJIAIMOHHOM MPUHA JJIEXKHOCTU APTEMUN
BOJAOEMOB POCCHH 110 IUCTAM

JI. U JIntBunenko® %, E. I'. Boiiko?, K. B. KyIIaHOBl, A.T. I‘epachOBl, JI. ®@. PazoBa® 2,

M. A. ITo6egunnena’, A. U. JInTBuHeHKO?

I®I'BHY «ocynapcTBeHHBIH HAYYHO-NPOU3BOICTBEHHBII LIEHTP PHIOHOTO XO3SHCTBaY,
625023, Poccus, r. TroMeHB
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SOI'BHY MHCTUTYT MOJIEKYJISPHOI M KJIeTOYHOM 6uonorun CHOUPCKOro OTieIeH s
Poccuiickoii akanemun Hayk (MMKB CO PAH),
630090, Poccus, r. HoBocubupck

B pabome npedcmagnenvi memoovl uoeHmuguxayuu apmemuu nO YUCMAM U3 PA3HBIX 8000emos Poccuu.
Hccneoosanusn nposedenvl Ha CUOUPCKUX, AMEPUKAHCKOU U KpbimcKkoll nonyaayusx. CobcmeenHvie u aumepamyphvie
OaHHble NOKA3bI8AIOM, YMo 60NPOC udeHmuguKayuy yucm ewe oaniex om pewenus. B nonyniayuax apmemuu Poccuu
HAOM00aemcs: 3HAUUMeNbHas GEeHOMUnUYecKkas U CeHOMUNUYECKds USMEHYUBOCMb PACCMOMPEHHBIX NPUSHAKOS.
Hughpepenyupyrowum npusnaxom napmeHoceHemu4eckux u OUCEKCYaIbHbIX NONYIAYULL AGAEMCA NOJI0GOU COCMAB
BbLIPAWEHHBIX U3 Yucm paukos. Buovl apmemuu A. salina, A. urmiana u A. sinica udenmuguyupyiomes npu nomowu
MONEKYIAPHO-2eHeMUYecKux Mmapkepos. Jluggepenyupyowumu npusHakamuy napmeHoeHemu4eckux nonyiayull
MO2ym Cydcums credyiowue nokazamenu: NPOYeHm 6bLIYNIEHUS HAYNIUYCO8, OUOMEmpUs Yucm, SMOPUOHO8 U
XOpUOHA, MOpGOMempPUs NOIOBO3PENBIX PAYUKOS U HAYNAUYCO8, YUCIO YUCH U IMOPUOHO8 6 1 2 cyxozo eewjecmsa,
memn pocma paykos, ouggepenyuayus yucm no yeemy, JHK-ananuz. B nacmosiwuii MOMeHm Hu 0OUH U3 MemMooo8
He Oaem 4YemKOU UOEHMUPUKAYUU NAPMEHOLEHeMUYECKUX NONYIAAYUN NO MOMY U UHOMY Npu3Haxy. [na
paspabomku  MemoouKu NONYIAYUOHHOU UOeHMUGUKayuy apmemuy no YUCmam HeobX00UMbl KOMNIEKCHbIe,
OCHOBaHHble HA DONLUIOM hakmuuecKkom mamepuaie, 8KI0YAOWeM npobbl YUCH C NPOMbICIIO8bIX 6000emo8 Poccuu
3a pAo iem u 8 Nepuod PAzHbIX 2eHepayull, UCCIe008aHUL MOPPOIOSUYECKUX, OUOMEMPUHECKUX, KAPUOIOSUYECKUX,
2CHEeMUYeCKUx, OUOXUMUYECKUX U Opy2UX Xapakmepucmuk 6 COBOKYNHOCMIU C ONnpedeneHuem penpooyKMUGHbIX
Kauecms.

Kmiouesvie cnosa: apmemus; Artemia parthenogenetica, wyucmer, pauku;, JHK-ananus, nonyasyus;
uoenmugurayus, mopghomempusi

ON MATTERS OF IDENTIFICATION OF THE POPULATION OF ARTEMIA
IN WATERS OF RUSSIA BY CYSTS

L.1. Litvinenko®?, E.G. Boyko?, K.V. Kutsanov?!, A.G. Gerasimov!, L.F. Razova’ ?,
M.A. Pobedintseva®, A.l. Litvinenko?

'Federal State Budgetary Scientific Institution “State Scientific-and-Production Center of Fishery”, Tyumen,
Russia 625023
?Federal State Budgetary Educational Institution of Higher Education
“State Agrarian University of Northern Zauralye”, Tyumen, Russia 625003
3Federal State Budgetary Scientific Institution “Institute of Molecular and Cellular Biology of Siberian



Branch of the Russian Academy of Sciences” (IMCB SB RAS),
Novosibirsk, Russia 630090

This paper presents methods of identification of the Artemia by cysts from various natural water reservoirs of
Russia. We performed these studies using the Siberian, American, and Crimean populations. The data we obtained
and that given in literature shows that the issue of identification of cysts is far from being solved. Significant
phenotypic and genotypic variability of the parameters we considered is observed in populations of the Artemia in
Russia. Sex structure of these crustaceans grown from cysts is the differentiating feature of parthenogenetic and
bisexual populations. Such kinds of the Artemia as A. salina, A. urmiana, and A. sinica are identified by molecular
and genetic markers. The following parameters may be used as differentiating features of parthenogenetic
populations: Nauplius hatching percent, biometry of cysts, embryos and chorion, morphometry of pubescent
crustaceans and nauplii, number of cysts and embryos per gram on dry matter, growth rate of these crustaceans,
colour differentiation of cysts, and DNA-analysis. At the present moment none of the said methods make it possible to
clearly identify parthenogenetic populations by any specific sign. In order to develop a set of methods of identification
of Artemia populations by cyst we need comprehensive studies of morphological, biometrical, karyological, genetic,
biochemical, and other characteristics, which would be based on actual information and samples, including samples
of cysts from fishing ponds of Russia taken during several sequential and at periods of various generations and
performed with estimation of reproductive traits.

Key words: Artemia; Artemia parthenogenetica; cysts; crustaceans; DNA-analysis; population; identification;
morphometry

COCTOSIHUE NONYJisiIIUU CYJAKA (SANDER LUCIOPERCA L.) O3EPA WJIBMEHbD B
YCJIOBUAX UHTEHCHUBHOT'O ITPOMBICJIA

A. A. JIlykun®, T. B. Huknruna?, 10. H. Jlyknna®

lorpy «DenepanbHBIN CENEKIIMOHHO-TEHETHUECKU IIEHTP PHIOOBOICTBAY,
188514, Poccus, Jlenunrpaackas obmactb, JlomoHOCOBCKHIA paiioH, oc. Pomia
2OI'BHY «ocyaapCTBEHHBIH HAYYHO-MCCIIE0BATENBCKUN HHCTHTYT
03€PHOT0 U peyHoro peiOHOTO X03siicTBa uM. JI. C. bepray,
199053, Poccus, r. Cankr-IletepOypr

Osepo Hnvmenv sensemcsi oOHUM U3 Hauboiee npooykmusHvix 6odoemos Cesepo-3anaonoeo pecuona. Ha
COBpEeMEHHOM Smane 8 6o0oeme HAOM0Oaemcs: ygenudenue CpeoHe20008bIX GbLI0GO8, UMO CEA3AHO C IYYUUM
0ceoeHueM MAaK HA3bIBAEMbIX MEIKOUACTUKO8bIX 6u006 pulb. [lpu omom  npomwiciogoe OasieHue Ha
KDPYNHOYACMUKOBblE GUObL, Npelcoe 6Ce20 CYOAaKd, AGNSEMCs YPE3MEPHO BbICOKUM, YO NPUBOOUM K USMEHEHUIO
603PACMHOU CIMPYKIMYPbL NONYAAyUuU. AHATU3 NPOMBICIOBLIX Y0806 03. MibMenb 3a 08a0yamuiemtull nepuoo bls6il
CHUDICEHUEe 00U BO3PACNHBIX SPYAN capuie 5 iem U, KakK cie0cmesue, COKpaujenue Hepecmoso2o 3anaca cy0axd, max
kak 80 % ocobeti cmanoamcs nOL0803PeIbIMU UMEHHO 8 8o3pacme 5+. B nepcnexmuse omonodicenue nonyiayuu
MOdicem 8bl36amb YXYOUIeHUE eCMeCMBEHHO20 80CIPOU3B00CMBA CYOAKA U OdlbHellulee CHUMCEHUe e20 YUCIeHHOCHIU.
Tlonyuennvie dannvie ceuUIeMenbCMEYION 0 HEPAYUOHATLHOCHU HPOMBICIOB0U HAZPY3KU HA NONYIAYUIO CYOAKd 8 03.
Hnomenwo. Peeynuposanue npomvicia 00ICHO 0A3Upo8amuvCs Ha UCHOAb308AHUL meX opyoull 106a, Komopbvie 0)y0ym
00CMamo4Ho NOJHO 0C8AUBAMb SPYNNY «MeK020y uacmuka. Hcnonvsosanue naubonee 3QhghexmusHvix npu noge
€yoaKa niagHvix cemetl 00ANCHO OblMb 02PAHUYEHO. MO HO360IUM CO30AMb HAUbOIee O1a2onpusmubie YCao8us Os
RONYNAYUU CYOaKd, He 8bi3bl8As CHUNCEHU nokasamenel obuezo 6vlnosa 01 03. Mnvmenv. OCHOBOU NPOMbICIO8OL
6azvl 001XCHbL ObIMb HEB00A PA3IUYHO20 MUNA U Mepedcu. Buliog cyoaka ciedyem oOCywecmeisims CMasHbIMU

cemsamu ¢ Aveenl 65 mm u eéwviuie. Hp@()ﬂOJfC@HH(l}Z npombslcioeas baza noseoqum Haubonee NOIHO 0C8AUBAMNb



PEKOMEHO08AHKbIE K u3bsmulo obvemvl BBP u cozdaéamv yciosus 0151 0CCMAHOGIEHUST HEPECMOBOU YACmu
nonynAyuU cyoaxa, 6e3 3aKpulmus npoMbiCid HA O3epe.

Knioueswie cnosa: 0zepo Hnvmens, cyoax, nonyiayusi;, NPOMbICI06as HASPY3KA, PeyIuposane npomulcia

STATE OF PIKEPERCH (SANDER LUCIOPERCA L.) POPULATION IN LAKE ILMEN
IN THE CONTEXT OF INTENSIVE COMMERCIAL FISHING

A.A. Lukin!, T.V. Nikitina?, Y.N. Lukina?

'Federal State Budgetary Institution “Federal Center of Fish Genetics and Selection”,
Ropsha settlement, Lomonosovsky district, Leningrad region, Russia 188514
%Federal State Budgetary Scientific Institution “L.S. Berg State Research Institute
of Lake and River Fisheries”,

Saint-Petersburg, Russia 199053

Lake lImen is one of the most yielding lakes in North-Western region. At the present moment increase of average
annual catching is observed in this lake, which is related to more efficient development of small ordinary fish. At the
same time, the extent of commercial catching of large ordinary fish and the pikeperch in particular, is extremely great
resulting in changes in age structure of the population. Analysis of commercial catching in Lake limen during a
period of twenty years showed that the share of age groups older than 5 has reduced and, therefore, the pikeperch
spawning reserved has decreased as well since 80% of the species become pubescent when at the age 5+. In prospect,
rejuvenation of the population may result in worsening of natural reproduction of the pikeperch and further even
decrease in its number. The information obtained gives evidence to unreasonability of such commercial fishing of the
pikeperch population in Lake Ilmen. Fishing control should be based on use of fishing gear which would enable
rather complete development of the “small” ordinary fish group. Use of the most efficient drift nets in the process of
pikeperch fishing shall be restricted. Such restriction will create the most favourable conditions for the pikeperch
population without decrease in indicators of the total catch in Lake Ilmen. Commercial fishing should be based on use
of various seines and trap nets. The pikeperch should be fished out using set nets with mesh of 65 mm and more. The
commercial fishing base we propose will most efficiently enable achieving the recommended quantities of catching of
aquatic biological resources and create conditions required for recovery of the spawning part of the pikeperch
population without any need to stop fishing in Lake IImen.

Key words: Lake llmen; pikeperch; population; commercial fishing; fishing control

OIIEHKA COBPEMEHHOTI'O COCTOSIHUSA 3AITACOB BAMKAJIBCKOT'O OMYJIS
C UCIIOJIB3OBAHUEM AHAJIMTUYECKUX METO1OB

A. B. Cokonos’?, B. A. Ilerepdeanal, JI. A. Bacuanen®
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baiixanvcxuti omynb — sndemuynvlll 8ud 03. baiikan, omHOCUMC K 03€PHO-PEUHbIM NOTYAPOXOOHBIM CUSOBbIM
pbloam, 0OUH U3 CAMBIX 3HAUUMbBIX NPOMBICIOBbIX 6U008 pblh 6 03. baiikan. /laemca pempocnekmugnas oyeHka
cocmoanus e2o 3anacos. llpugooamces ocHosHble napamempuvl 3anacos omyias ¢ baiikane 6 nepuod cmabuibHO20
COCMOANUS 3aNACO8 C HAYAAA B0300HOGNEHUSL NPOMBIULIEHHOU 000b1uu omyas 0o 2004 2. Obpawaemcs gnumanue Ha
CyujeCmeeHHoe CHUJICEHUE BblI0BA OMYJIl 8 NOCIeOHee Oecamuiemue. YKa3vleaemcs, 4mMoO OCHOBHAS NPUYUHA
VMeHbUEeHUS YI0808 CBA3AHA CO CHUdCEeHUem obueti buomaccol omyns 8 baiikane. Pesynomamol oyenku 6uomaccol
OMYJisl, NONYYEHHble C UCHOIb30BAHUEM PA3HBIX AHAIUMUYECKUX Moodenell, 0e3YCI06HO, NOKA3bIGAIm Ha ee
cywecmeennoe crudicenue. Ha ocnosanuu ananusza pe3yiomamos MOHUMOPUH2OGLIX UXMUOLOSUYECKUX pabom ¢
ucnonv3osanuem mooenel supmyanvHo-nonyaayuonrnoeo ananusza (VPA u TISVPA) denaemca 661600 0 803MOMCHOM
00CMUdICEHUU KPUIMUYECKO20 COCHOAHUS 3aNac08 OAHHO20 8UOA U O He0OXOOUMOCMU NPUHAMUS A0eK8AMHbIX Mep,
00ecneuusaiomux 3HAYUMENIbHOe CHUMNCEHUe UHMEHCUBHOCU NPOMbICIA, 6NIOMb 00 G8e0eHUsi 3anpema Ha
KOMMepYecKull 108 U NOGblueHUs 2PHEKMUBHOCMU eCIeCMB8EeHH020 U UCKYCCMBEHHO20 80CPOUZBO0CTNEA.

Kniouessie cnosa: 03epo Baﬁxaﬂ; OMYJ]lb, 3anacasl, Modeﬂu; OYEHKA, nepcneKkmuebl

ASSESSMENT
OF CURRENT STATE OF BAIKAL OMUL (COREGONUS MIGRATORIUS)
USING ANALYTICAL METHODS

A.V. Sokolov* 2, V. A, Peterfeld®, D.A. Vasilyev?

'Baikal Branch of Federal State Budgetary Scientific Institution “State Scientific-and-Production Center of
Fishery”, Ulan-Ude, Russia 670034
2Federal State Budgetary Educational Institution of Higher Education
“Kaliningrad State Technical University”, Kaliningrad, Russia 236001
3Federal State Budgetary Scientific Institution “Russian Research Institute of Fisheries
and Oceanography”, Moscow, Russia 107140

The Baikal omul is endemic species of Lake Baikal which belongs to lake and river catadromous whitefishes
which are among the most significant commercial fishes in Lake Baikal. This paper provides retrospective assessment
of the state of its reserves. It gives basic parameters of omul reserves in Baikal within the period of stability of the
reserves from the moment of renewal of commercial fishing of the omul till 2004. The paper emphasizes the significant
decrease in omul catch during the last decade. It suggests that such decrease in catch is related to reduction of the
total omul biomass in Baikal. Results of assessment of the omul biomass obtained using various analytical models
demonstrate its significant reduction. On the basis of analysis of results of monitoring ichthyological works carried
out using virtual population analysis (VPA and TISVPA) models, we concluded that reserves of this species may
possibly become critical, and that it is required to take adequate measures ensuring considerable decrease in intensity
of commercial fishing till the moment when such commercial fishing is banned and efficiency of natural and artificial
reproduction is improved.

Key words: Lake Baikal; omul; reserves; models; assessment; prospects



IHOKATHASA MUTPAIIA MOJIOAN
N IOOPEKTUBHOCTD ECTECTBEHHOT'O BOCITPOU3BO/JCTBA
OCETPOBBIX PbIb (ACIPENSERIDAE) PEKH YPAJI

A. K. Kamenosn!, U. B. Mopysu?, H. H. ITonos?

TOO «Kazskonpoekr»,
060011, Pecnyonuka Kazaxcran, r. ATeipay
2I'bOY BO «HoBocHOMpPCKHUIi rOCY1apCTBEHHBIN arpapHblii yHHBEPCUTETY,
630039, Poccus, r. HoBocubupck

Tokamuvle mucpayuu MOIOOU AGNAIOMCA 6ANCHBIM 36CHOM HCUSHEHHO20 WUKIA 0Cemposvix puld. Pasznuunbie
BUObI AHAOPOMHBIX OCEMPOBLIX OMAUNAIOMCA NPOMSANCEHHOCIBIO HEPECMOsblX MUSPAYUll U, COOMBEMCMBENHO,
ONUMENLHOCMbIO U NPOMANCEHHOCMbIO NOKAMHOU MUSpayuu Moaoou ¢ Hepecmuauw. Omo, 6 c601 ouepeodb,
obycrasnueaem u pasiuius U008 8 803pacme, pazmepax u cmaousax pazeumus Moaoou npu nonadanuu 6 Kacnuiickoe
Mmope. Ypan asisemcs eOuncmeennou ¢ Kacnutickom bacceline He3ape2ynupO8aHHOU 8 CB0eM HUNCHEM U CpeOHeM
MeYeHUsxX peKkou, O1a200aps 4emy 30eCb 803MONCHO eCMeCMBEEHHOe PA3MHONCEHUE OCEMPOBbIX 8 CPAGHUMENbHO MAJLO
UBMEHEHHBIX YCNOBUAX U COXPAHEeHUue NOJIHOYEHHOU CMpPYKMypbl NONYIayuil pulb, mucpupyiowux 6 smy pekxy. Ha
MHO20IemHeM PaKmuueckom mamepuaie u3yieHvl YCao6us u 0COOeHHOCIMU NOKAMHOU MUZpayuu MOI00U 0CempOoGbix
pulo 8 p. Ypan u oyenena 3¢hghekmusHocmes ecmecmeeHHO20 80CHpoOU3800cmea. B cocmase nokamuoii monoou peio
npeobnaoanu ocobu cespiocu u ocempa (coomeemcmeenno 64,1 % u 27,9 % om obwel uucienHocmu Monroou
ocemposbix 6 peke). Habniooaloweecsa 6 nociednue 200bl cokpaujerue npoooaicCUmenbHOCmy noKamHol Muepayuu
MONOOU 8 peKe NpUBoOUm K CHUMCEHUIO MACCbl CKAMbIBAIOWelcs MON00U U He2amuHO OMpadcaemcs Ha ee
svlocugaemMocmy. Ycmauosneno, umo gaxmopamu, IUMUMUPYVIOWUMY eCMECMBEHHOe 80CPOU3BOOCEO BUO0E,
ABNAIOMCS 2UOPONOSUYeCKUe YCA08us p. Ypan u, 8 0cobeHHOCmU, YUCIEHHOCIb NPOU3800UmMenel, nponycKaemvix Ha
Hepecmunuwa. Konuuecmeo nocieOHux cHuzuIOCh 00 KpUMu4ecKux 6eUtuH, 8 pe3yibmame 4e20 8 HACMosuee 8pems
6 KOHMPONbHBIX YI08AX OMCYMCMEYen MOon00b benyau, wuna u ocempa. Monoos cegpiocu 6cmpeuaemcs 6 eOUHUYHbBIX
axzemnanpax. Cywecmeyiowuii ¢ 2010 2. 3anpem Ha 6vl1068 0CEMPOBLIX PblO 00 HACMOAWE20 8PEMEHU He OKA3dll
NOOANCUMETLHO20 BO30CUCTNBUA.

Knrouesvle cnosa: ocempoebsle, peka Ypaﬂ; noOKamuas Muepayus, ecmecmeenrnoe gocnpomeodcmeo; MON00b

DOWNSTREAM MIGRATION OF YOUNG FISH
AND EFFICIENCY OF NATURAL REPRODUCTION OF THE STURGEON (ACIPENSERIDAE)
IN THE URAL RIVER

A.K. Kamelov?, 1.V. Moryzi?, N.N. Popov?

l«“Kazecoproject” LLP,
Atyrau, Republic of Kazakhstan 060011
?Federal State Budgetary Educational Institution of Higher Education
“Novosibirsk State Agrarian University”,
Novosibirsk, Russia 630039

Downstream migration of young fish is an important component of the life cycle of sturgeons. Various species of
anadromous sturgeons are characterized by the range on spawning migration and, thus, by the duration and range of
downstream migration of young fish from spawning grounds. This, in turn, preconditions differentiation of species by
the age, size, and stages of development of young fish when it comes to the Caspian Sea. The Ural River is the only



river in the Caspian basin which is not dammed in its low and middle course and, thus, it becomes possible for the
sturgeon to propagate in conditions which are almost the same with preservation of the full structure of the fish
population migrating to this river. Using actual data and information collected over many years we studied the
conditions and specific features of downstream migration of young sturgeons in the Ural River and evaluated
efficiency of their natural reproduction. Starred sturgeon and sturgeon species (64.1% and 27.9% of the total number
of young sturgeons in this river respectively) prevailed in the composition of the downstream migrants. The decrease
in duration of downstream migration of young fish in the river, which has been observed lately, results in decrease in
the mass of fish migrating downstream and, thus, has a negative impact on its survival. We established that
hydrological conditions of the Ural River and the number of coming to spawning grounds are the factors limiting
natural reproduction of species. The number of spawners has reduced to a critical level and, as a result, at the present
moment there are hardly any young great white sturgeons, barbell sturgeons, and sturgeons in control catches. Just
solitary young starred sturgeons are found in such catches. The ban on sturgeon fishing which came into effect in
2010 has been no positive effect so far.

Key words: sturgeons; Ural River; downstream migration; natural reproduction; young fish

PA3MEPHO-BO3PACTHOI1 COCTAB
M YJOBBI EJISIIN COREGONUS PELED CPEJHE OBH
(B IIPEJEJIAX TOMCKO¥ OBJIACTH)

A. M. baokun', U. b. babkuna', E. A. UnTepecoBa’s 2

'"HoBocubupckuii punuan ®I'BHY «"ocynapcTBeHHbIN HAYYHO-TIPOU3BOJACTBEHHBIN IICHTP
PBIOHOTO XO3HUCTBAY,
630091, Poccus, r. HoBocubupck
*OI'bYH HUHCTUTYT cCTEMaTHKU U 3KOJIOTUH )KMBOTHBIX
Cubupckoro otaenenus Poccuiickoit akagemun Hayk (MCu3XX CO PAH)
630091, Poccus, r. HoBocubupck

IIpedcmasnenvl Oanmvie 00 Y1068aX, O 603PACMHOM U DAIMEPHOM COCMABE HPOMbBICI08020 cmada nenaou
Coregonus peled ¢ oOacceiine Cpeoneit Obu (8 npeodenax Tomcxou obracmu). [loxazano, wmo ob6wvemvr 000ObLIHU
O0aHHO20 8UOA CUNILHO KONEOIIOMCsA NO 200aM, UHO20A Npesbllds cpedHee 3HAdeHue 3a Oecsimuiemue noumu 8 5,5
pasa. llensiob 6 nociednue 200bl cMaia OCHOBHbIM NPOMbBICAOBbIM 00BEKMOM Cpedl CU208bIX BUO08 PblD 6 pecuoHe,
cocmassisi 00 100 % ux obweeo svinosa (8 2017 2.), umo c8A3aHO ¢ NPAKMUYECKU HOJIHbIM UCHEIHOBCHUECM 6
npomuicie nenvmol Stenodus leucichthys nelma u myxcyna Coregonus muksun. Ocrogy ynosos neasiou (2014-2017 2e.)
COCMasAm IK3eMIIAPbL 8 go3pacme 4+...5+ nem, co cmandapmmoii onunou om 25,5 0o 36,0 cm (8 cpednem 29,0 +
0,1; n = 246) u maccoii om 200 00 656 2 (6 cpeonem 351,4 + 5,6). Habrooaemces nekomopoe chudicenue 0oau ocobeil
CMapuiux 803pPACMHBIX 2PYRN U CPeOHe20 803PACMA 8 NPOMBLCIOBLIX YI08AX OAHHO20 BUOA 8 NOCIEOHee decsmuiemue.
Jlannvie pvlOONPOMBICAOB0L CIAMUCIUKU U C8EOCHUsl O BO3PACTHHOM COCMAGe V10808 NelsiOU 6 pecuoHe He
ompaxcaiom onpeoensiouell poiu YUCIEHHOCIU POOUMENbCKO20 CMAdd 6 OOUNUU CedyIouux HOKOAEHUN, 4mo,
6EPOSIMHO, 00YCI06IEHO GIUAHUEM HA 00beMbl 000blYU OAHHO20 8UOA HE MONLKO eCMeCcmEEeHHOU QIyKmyayuu

YucieHHocmu, HO U IKOHOMUYECKUX NPUYUH.

Kniouesvie cnosa: 3anaonas Cubups, Obs, nensos, Coregonus peled; pviboroscmeo



SIZE AND AGE STRUCTURE AND CATCHES OF COREGONUS PELED
IN THE MIDDLE OB (WITHIN TOMSK REGION)

A.M. Babkin!, I.B. Babkinal, E.A. Interesoval, 2

"Novosibirsk Branch of Federal State Budgetary Scientific Institution
“State Scientific-and-Production Center of Fishery”, Novosibirsk, Russia 630091
2Federal State Budgetary Institution of Science
“Institute of Systematics and Ecology of Animals of Siberian Branch
of the Russian Academy of Sciences”,

Novosibirsk, Russia 630091

This paper provides information about catches, and size and age structure of the commercial stock of Coregonus
peled in the Middle Ob basin (within Tomsk region). It shows that volumes of fishing of this species fluctuate
drastically by years and sometimes exceed the mean value for a decade almost 5.5 times. The peled has lately become
the main fishing target among whitefishes amounting to 100% of the total fishing of these fishes (in 2017) due to the
fact that no Stenodus leucichthys nelma and Coregonus muksun are now found in catches. Species 4+...5+ years old
formed the basis on peled catches (within the period from 2014 till 2017), with their standard length 25.5 to 36.0 cm
(29.0+0.1 in average; n = 246) and their mass 200 to 656 g (351.4£5.6 in average). During the last decade some
decrease has been observed in the share of old and middle-aged species. Fishing statistical data and information
about age structure of peled catches fail to reflect the role the number of the parental stock plays in abundance of
future generations, which, most likely, is preconditioned by the fact that the fishing volume is influenced both by
natural fluctuation of their number and economic reasons.

Key words: Western Siberia; Ob; peled; Coregonus peled; fishing

OCOBEHHOCTHU IIUTAHUS U POCTA HEJSAAU (COREGONUS PELED)
B KPYITHBIX O3EPAX OMCKOM OBJIACTH

A. M. Busep, JI. C. Bu3ep, E. B. Eropos, A. B. llanenkoB

Hosocubupckuii punnan @PI'BHY «"ocynapcTBeHHbIH HaydYHO-TIPOU3BOICTBEHHBIH LIEHTP
PBIOHOTO X035 CTBAY,
630091, Poccus, r. HoBocubupck

B nepeviii 200 nocie 3amopa pocm cezonemxog neasiou 6 03. Carmaum-Tenuc omauyancs blcOKUM MEMNOM. K
KOHYY 6e2emayuonHo20 nepuoda cpednss macca docmuzana 110 e, 6 cnedyrowem 200y 6 eospacme 1+ — 319 2.
Monoow, nocasxcenwnas 8 03epo HA GMOPOU 200 NOCIE 3AMOPA, OMAUYANACL HUSKUM MEMHOM pocma u ciabou
HaxkopmaeHHoCmbio. Becogoiul u nuwelinvitl pocm y 08yxaemkog nenaou axmuvecku omcymcmeosan. bonee 66 %
0bcnedosanHvlx pould  umenu nycmoele owcenyoku. Eoduncmeennvim obvekmom numanus pold Obll  XUWHBLU
eemeucmoycoii pawox Bythotrephes longimanus Leydig. O6wue unodexcol nanonrnenus nuwesapumenvpro2o mpakma

pui6 cocmasnanu 1,06 £ 0,56 %oo. Ocenvio y 08yxnemros neasiou HabaooaIoCch pesKoe yeeiuieHue HaKkoOPMIeHHOCIU U

6UO0B8020 PA3HOOOPA3USL NOMPEDNIAEMbIX OP2AHUIMO8. B nuwesom komxe 0oMunuposau Kpyntvle 300M1AHKMOHHbLE
xuwnsle opeanusmur B. longimanus, L. kindtii u Cyclops sp., na oomo xomopwvix npuxoounoce 65,6 % ecex
nOMpeONeHHbIX Op2anusmos. Polbbl ¢ nycmoivu diceryokamu 6 yioeax omcymcmeosanu. MHOeKkcvl HanoiHeHus

arcenyoxos cocmagnaau 6 cpeonem 50,96 %oo. Monodv omauyanrace 6vicmpuim noI08bIM co3pesanuem. B cenmsbpe

40 % uccnedosanmvix pbl6 OGyXﬂemH€ZO eozpacma npe()CI’}’lLZGJZEHO camyavu u camKkamu ¢ paseumbsimu nojlo6biMu



npodykmamu. Bec uxpwr cocmasnsin 6,1-9,9 % om maccvl camox. Heznauumenvnuiii pocm nensiou Habmooaics 6
nooneonuvill nepuod. Obuue undeKcol HanoaHeHus scenyokos cocmaesninu 83,1 = 11,3 Y%oo. [uwa cocmosina monvko u3z

300NJAHKMOHHBIX ~ Opeanusmos. B nesamopnom 03. Hx evipawueanrace Mmonodb neusiou, npedsapumebHo
noopawjennas 6 npyoax. B numanuu monoou uz npyoos obnapysceno 53,1 % 300nrankmonnvix opeanuzmos, 25,1 %
— beumoca u nekmobenmoca, 21,8 % — 6030ywinbx Hacekombix Ha cmaduu umaeo. Obwuil UHOEeKC HANOHEHUS

nuesapumenvHo2o mpakma monoou cocmasun 549,4 %o. Iloopawennas 6 npyoax neisiob RPOOONNCALA XOPOULO
numamocsi u pacmu 8 o3zepe. Iuwa cocmosina uz 300naankmona. OcCenblo UHOEKCbl HANOIHEHUs JHCeNyOKO8

cocmasnsinu 90,6 £ 12,2 %oo. 3umon numanue neasiou npoooaxcanoc. Mnoexcol HanoaHerus JdceayoKos coCmasisiu

15,2 £ 3,9 %o0. Habnrooancs He3HauumenvbHblil pOCH MOJIOOU.

Kuroueswvie cnosa: monoos neﬂﬂdu; nodpawueaﬂue; numanue, ozepa, nepuoduqecmt 3AMOpPHOE,; HE3AMOPHOE

SPECIFIC FEATURES OF NUTRITION
AND GROWTH OF PELED (COREGONUS PELED)
IN LARGE LAKES OF OMSK REGION

A.M. Vizer, L.S. Vizer, E.V. Egorov, A.V. Tsapenkov

Novosibirsk Branch of Federal State Budgetary Scientific Institution

“State Scientific-and-Production Center of Fishery”,
Novosibirsk, Russia 630091

During the first year after a fish kill high growth rate was characteristic of peled fingerlings in Lake Saltaim-
Tenis: by the end of the vegetation period its average mass was 110 g, while during the next year at the age of 1+ its
average mass reached 319 g. During the second year after the fish kill low growth rate and poor feeding were
characteristic of young fish stocked in the lake. Neither weight nor linear growth was actually observed in two year
old peleds. Stomachs of more than 66% of the fishes we examined were empty. Predatory Bythotrephes longimanus

Leydig was the only food of these fishes. The total level of their digestive tract filling amounted to 1.06+0.56%00. In

autumn a drastic increase was observed in feeding and species diversity of food items of two year old peleds. Such
predatory zooplankton organisms as B. longimanus, L. kindtii and Cyclops sp. were dominating in the food bolus, with
their share totaling 65.6% of all the organisms consumed by these fishes. No fishes with empty stomachs were found

in catches. Indices of stomach filling were 50.96%c0 in average. Young fishes were characterized by rapid maturation.

In September 40% of the examined two year old fishes were represented by both male and female species with well-
developed reproductive products. Weight of spawn amounted to 6.1-9.9% of the mass of female species. During the
subglacial period just minor growth was observed in the peled. The total index of stomach filling amounted to

83.1x11.3%00. In Lake Ik which does not freeze young peled was growing which had been bred in ponds. We found that
food items of this young fish included zooplankton organisms (53.1%), benthos and nektobenthos (25.1%), and flying
insects at the imago stage (21.8%). The total index of their digestive tract filling was 549.4%00. Peled bred in ponds
continued eating sufficiently and growing in lakes. They ate zooplankton. In autumn the index of stomach filling was
90.6+12.2%00. In winter they continued eating sufficiently. The index of stomach filling was 15.2+3.9%00. Minor growth
was observed in young fishes.

Key words: young peled; breeding; feeding; lakes; periodic fish killing; without fish killing



OIIEHKA 1 OBECIIEYEHUE
KHCJOPOJHBIX IOTPEBHOCTEN UKPBHI CUT'OBBIX PBIB COREGONIDAE
B NPOU3BOJCTBEHHbBIX YCJIOBUAX

C. M. CemeH4eHKO 2, JI JL. Cepmemcol, H. B. CmenuinBas?®

1OI'BHY «ocymapcTBeHHBIH HAyYHO-IPOU3BOICTBEHHbI IEHTP PHIOHOTO X03SHCTBAY,
625023, Poccus, r. TiomeHb
2OI'BOY BO «I"ocymapcTBeH b arpapHbIii yauBepcuter CeBepHOro 3aypaibs»,

625003, Poccus, r. TromeHB

Bospacmarowaa unmencuguxayus npoyecca npoMuIUWIEHHOU UHKYOayuu uKpel pulb npeononazaem ee
payuonanvHoe obecneyeHue KUCIOPOOOM C YYemoM CMeneHu pazeumus 3apoobieil U  USMeHAuelcs
memnepamypul. Hcnonv3ya 6 Kauecmee pecnupomempd NPOMOYHO20 MUNA BOCOMUIUMPOBHIN UHKYOAYUOHHbLIL
annapam Beiica, usyueno nompebienue Kuciopooa uxpou cueosvix pvib Obb-Hpmbeiuickoeo 6accelina (nensou
Coregonus peled, cuea-nvicvsana C. pidschian, myxcyna C. muksun u uyupa C. nasus) HenocpeoCmeeHHO 6
npou3800CmeeHHbIX yCao8uax. Paccuumanvl amnupuueckue 3agucumocmu CKOpocmu nompeoieHuss KUciopooa om
803pacma 3apoovliuiell, CmeneHu Ux pa3gumusi U memMnepamypbl Kax 015l Kaxrcoo2o u3 U008, max u 0 CU08bIX pblh
6 yenom. Mcxoos uz npukiaoHbuixX yenel, NOLyYeHbl YPAGHEHUS YOeNbHO20 NOmpedlieHus KUCIopooad 8 Imbpuozenese
cueogvlx pulb 6 pacueme Ha 1 1 ukpel, 3azpysicennoll ¢ annapam Beiica, umo nosgeonsem Hugenuposams 8u008vie
Ppasnudus, céA3aHHble co Cneyuukoll pasmepa ukpel. Bue 3agucumocmu om 6u0060U npUHAONEHCHOCIU KOIUYECNEO
Kuciopooa, nompedasiemoeo 1 1 ukpvl cueosvix puio npu 0,5 °C, yeemuuusaemcs 8 COOMEEMCMEUU C
9KCNOHeHYUuanbrol 3asucumocmoto ¢ 0,06 me/mun 6 uauanre unxkybayuu oo 0,74 me/mun neped 6vlLIynjieHUeM
3apooviuieli ¢ BO3MONMCHbIMU OmKIOHeHusmu 00 34 %. [na yuyema enuanus memnepamypvl HA UHMEHCUBHOCHIb
nompeobneHus KUCiopooa UKpOU NpeoNodceHO UCNONb308amb ypaeHenue Baum-I'ogpgpa ¢ memnepamypnvim
xoappuyuenmom Qo = 2,7. Pacuemnwiil pacxoo 600wl 6 annapame Betica, obecneuusarowuil dvixanue u yupKyiayuio
UKDbI CU20BbIX Pblh 8 npoyecce UHKYyoayuu u ¢ nosviuenuem memnepamypel om 0,2 0o 10 °C, naxooumcs ¢ npedenax
1,7-5,1 a/mun. Ionyuennvie nokazamenu pacxooa 600bl Obliu AnpPOOUPOBAHsL NPU IKCNAYAMAYUU PEYUPKYIAYUOHHOU
UHKYOAYUOHHOU YCMAHOBKU OPUSUHANLHOU KOHCIPYKYUU.

Kniouesvie crnosa: nompebnenue xuciopooa, cueogvie pulOvl, smbpuocenes; ukpa, unkyoayus, annapam Betica,
pecnupomempus, memnepamypd; pacxoo 600bl, ypasHeHue

ASSESSMENT AND ASSURANCE OF OXYGEN NEEDS OF COREGONIDAE SPAWN
IN COMMERCIAL ENVIRONMENT

S.M. Semenchenko®?, L.L. Sergienko!, N.V. Smeshlivaya®

'Federal State Budgetary Scientific Institution “State Scientific-and-Production Center of Fishery”,
Tyumen, Russia 625023
’Federal State Budgetary Educational Institution of Higher Education
“State Agrarian University of Northern Zauralye”, Tyumen, Russia 625003

Increasing intensification of the process of industrial incubation of fish spawn involves reasonable oxygen supply
taking into account the degree of fish embryo development and fluctuating temperature. We used an eight liter Weiss
microbiological incubator as a flow-through respirometer to study oxygen consumption by whitefish spawn on the Ob-
Irtysh basin (such as Coregonus peled, C. pidschian, S. muksun, and C. nasus) in a commercial environment directly.
We calculated empirical dependencies of oxygen consumption rate on the age of embryos, the degree of their



development and temperature both for each species and for the whitefish in general. For the applied purposes, we
obtained equations of relative oxygen consumption in during embryotic development of whitefish per liter of spawn
loaded to the Weiss microbiological incubator, which enables leveling of species differences related to specific size of
spawn. Regardless of species the oxygen volume consumed per liter of whitefish spawn at 0.5°C increases
exponentially from 0.06 mg/min. at the beginning of incubation to 0.74 mg/min. right before hatching of embryos, with
possible tolerance of up to 34%. To take influence of temperature on intensity of oxygen consumption by spawn into
account, we suggested using the Van't Hoff equation with the temperature coefficient Q10 = 2.7. The estimated water
flow rate in the Weiss microbiological incubator which ensured breathing and circulation of whitefish spawn in the
process of incubation and temperature raising from 0.2 to 10°C was within the range from 1.7 to 5.1 l/min. The
estimated water flow rates were tested in the process of operation of an original re-circulating incubator.

Key words: oxygen consumption; whitefish; embryotic development; spawn; incubation; Weiss microbiological
incubator; respirometry; temperature; water flow rate; equation

TOBOJIbCKHWI PETUOHAJIBHBIN PBIGONUTOMHUK —
JIMAEP OTEHECTBEHHOI'O CUT'OBOJACTBA
(K 60-JIETHEMY IOBHJIEIO)

JI. JI. Cepruenko’, C. M. Cemenyenko’ 2, H. B. CmeminBas®

!®OI'BHY « ocynapcTBEHHbIH HayYHO-TIPOU3BOACTBEHHBIH LEHTDP PHIOHOTO XO35HCTBa,
625023, Poccus, r. TromeHb
2pI'6OY BO «I'ocynapcTBeHHBIH arpapHblii yausepcuteT CeBepHOro 3aypanbsa,
625003, Poccus, r. TromeHb

B O6b-Upmuruckom bacceiine snepgvle npoMulULIeHHbINE COOP UKPbL Neasou ¢ nociedyrouel uHKyoayuei ovin
npogeden ¢ 1959 2. Ilepevlii cneyuanuzupo8aHuvlll Cueosbili UHKYOayuonHvli yex 6 2. Tobonbcke 68e0eH 6
axcnayamayuio 8 1963 2. Kpome peuwienust 3a0au npoMuluiieHHO20 pblO0BOOCEA 8 Pe2UoHe, IMOm Yex Cmal OOHUM
U3 OCHOBHBIX YEHMPO8 8 CMpaHe No ompabomke OUOMEXHUKU UCKYCCMBEHHO20 80CHNPOU3B00CMEA U NACMOUWHOZO
svlpawueanus cueogvix pulo. Hayunoe conpogosicoenue pabom ocywecmensina Toborvckas nabopamopus
CuoHUUPXa (c 1971 2. CubpuioHUHnpoexma). K nauany 1980-x 2e. yex cman 0OHuUM u3 KpYRHEUWUX 6 cmpaue, 6
KOMOpOM UHKYOUposanioce 00 1 mapo uxpunox cucosvix pwid. B xpusucnvie 1990-e 2. xoauuecmgo 6binycKaemuix
JUYUHOK cokpamunocs 8 3—6 pa3. Hauwunaa c¢ 2000 e. npoucxooum nocredosamenvHoe HAPAWUEAHUE 00BHEMO8
socnpouzgoocmea cueosvix pulb. B 2018 2. evinyweno pekopOHoe Koauvecmeo auduHok — 679 man sx3. B yexe
UHKYOUpYyemcest UKpa cemu 8ud08 cuzosvix puld. Tpu uemeepmvix om 00wWe20 KOAUYECMEA COCMAGIAION TUYUHKU
peuroll popmul nenaou,; 0oas subpuoa (nexuup) — 16 %, ozepuoii nensiou — 7,5 %. Texnonoeuveckoe pazeumue yexa
obecneuyusaemcsa 01a200apsi MECHOMY 83AUMOOCUCBUI0 ¢ HAYUHbIMU compyOHukamu [ ocpvioyenmpa. Buedpena
OuomexnHuxka UHKYyOQuUU UKPbl U GbIPAWUBAHUS JUYUHOK 6 DPEYUPKVIAYUOHHLIX CUCTHEMAX C pe2yaupyemvim
meMnepamypHuLM PEHCUMOM.

Knrouesvle cnosa: pvi60800cmeo,; 80cnpouzso0Ccmeo, cuzosvie povlovl, OUOMEXHUKA, UKPA, UHKYOAUUOHHDI yex,
JUYUHKU



TOBOLSK REGIONAL FISH HATCHERY — AT THE LEADING EDGE
OF RUSSIAN WHITEFISH BREEDING
(DEDICATED TO 60™ ANNIVERSARY)

L.L. Sergienko?, S.M. Semenchenko®?, N.V. Smeshlivaya!

'Federal State Budgetary Scientific Institution “State Scientific-and-Production Center of Fishery”, Tyumen,
Russia 625023
2Federal State Budgetary Educational Institution of Higher Education
“State Agrarian University of Northern Zauralye”, Tyumen, Russia 625003

The first commercial peled spawn collection in the Ob-Irtysh basin with its further incubation was performed in
1959. The first purpose-specific whitefish incubation workshop in Tobolsk was commissioned in 1963. In addition to
solving the issue of commercial fish farming in the region, this workshop became one of the main centres for the
development of biotechniques artificial breeding and fish grazing in our country. Tobolsk Laboratory of Siberian
Research Institute of Fisheries (in 1971 in was renamed into Siberian Research and Design Institute of Fisheries)
provided scientific support of these works. By the early 1980s this workshop had become one of the largest centers in
the country, the incubation capacity of which reached 1 billion whitefish spawns. During the crisis of 1990s the
number of spawns in produced reduced 3.6 times. Starting from 2000 the volume of whitefish reproduction has been
steadily increasing. In 2018, the workshop produced all-time maximum 679 million spawns. This workshop incubates
spawn of seven whitefish species. River peled spawn amounts to three fourths of the total volume, which also includes
spawn of hybrid Coregonus peled and Coregonus nasus (16%) and lacustrine peled (7.5%). Engineering development
of the workshop in ensured by close interaction with research fellows of the State Scientific-and-Production Center of
Fishery. A biotechnique of spawn incubation and larvae cultivation in recirculating systems at adjustable
temperatures has been implemented in this workshop.

Key words: fish farming; reproduction; whitefish; biotechnique; spawn; incubation workshop; larvae

CPABHUTEJIBHBIN AHAJIN3 COCTABA MUKPOBHUOIIEHO3A
XHUIIHbIX 1 MUPHBIX PhIB U3 ECTECTBEHHBIX BOJJOEMOB
IEHTPAJIbHO-EBPOIIEMCKOM 30HBI P®

M. C. Kykun, JI. H. FOxumenko, C. b. Tokapesa, A. A. /Ipy:;kununa

OI'BHY «Bcepoccuiicknii HAy4HO-HCCAEA0BATEIbCKUA HHCTUTYT
MIPECHOBO/IHOTO PHIOHOTO XO3SICTBAY,
141821, MockoBckast 001acth, JIMUTpOBCKHiA paiioH, moc. PeioHoe

Tlpusedenvl pezyrbmamul UCCIEO08AHUL U CPAGHUMENbHBIU AHANU3 KOJUYECMEEHHO20 U KAYeCMBEHH020 COCMA8A
MUKPOOUOYEHO3a GHYMPEHHUX OPeAHO8 XUWHLIX U MUPHBIX pbl0 U3 ecmecmeeHHvlx 6000emMos Llenmpanvho-
Eeponetickoii 3onvt Poccuu 6 2016-2017 2ce. Ilpedcmasnenvt cpasnHumenvhvle OaHHble NO BUPYIECHMHOCHU
A3pPOMOHAO, BbIOENICHHBIX OM XUWYHBIX U MUPHBIX pblO. BblsagneHo enusHue ocobeHHocmel numanus 2uopobuoHmos u
VPOBHSL AHMPONOSEHHO20 3A2PAZHEHUS BOOHOU CPedbl HA UBMEHEHUS. UMMYHOMU3UOIOSUYECKO20 CIMAMYCAd XUWHBIX U
MUPHBIX pulO U Xapakmep KOHMAMUHAYUU UX NAPEHXUMAMOSHLIX OpPeaHO8 NAMOSEHHOU U YCI0GHO-NAMOSEHHOU
MUKPOGIOPOTL, a maKdice pasnuyus @ JMUX U3MEHEeHUsIX. YposeHb 00CceMeHeHHOCU NAPEeHXUMAMO3HbIX OP2AHO8 PblO
8apLUPOBATL 8 NpedeNax om OMCYMCMeUs OBAKMEPUATbHO20 POCMA HA NUMAMEIbHBIX CPEOax 00 CIUBHO20 POCMA
xononuil. Haubonvwee pacnpocmpanenue 6 Muxpobuoyernosze pvlb umenu aspomoHadst, 6akmepuu pynnolt KUUEYHOU

nanouxu, ayunemodbaxmepwvt u moparceiivl. Cpedu a’pomoHad ¢ Haudoavulell yacmomot @vioesaucy Aeromonas



sobria, A. sp. 2, A.schubertii; no cmenenu eupyrenmmocmu npeobradanu crabosupyrenmuvie u ASUPYICHMHbLE
aspomonadwl. Tlonyuennvle OanHble NO360IUNU YCIMAHOBUMND, YO MUPHbIE PblObl, 6 CE53U C XAPAKMEPHbIMU OJis HUX
0COOEHHOCMAMU NUMAHUSL U UMMYHHOU 3AWUMbl, AGIAIONCA MEHee Pe3UCHEHMHbIMU K YXYOUEHUAM YCA08Ull Cpeobl
obumanus, YeM XuwHvle, U NOMOMY 6 OOoTbulell Mepe HNOOBEPICEHbl BOSHUKHOBEHUIO U PACHPOCHPAHEHUIO
Oakmepuanbubix 3a601e6anUll cpedu OMOeNbHbIX 0cobell U 8 NONYIAYUAX, NPUBOOAWUX 8 OMOENbHbIX CIYHAAX K
Mmaccosoui eubenu pwio.

Kniouesvle cnosa: ecmecmeernnbvie 6000€Mbl,' MMKpO6MOl/[€H03 pbl6bl,' XuuHole pbl6bl,’ MUpHbLE pbl6bl,’
KOHmMamuHayust, MMMyHOQbMS’MOJZOZM'-teCKMZZ cmamyc pbl6,' aAHmMpoOnocerHoe 6lusiHue

COMPARATIVE ANALYSIS OF MICROBIOCENOSIS COMPOSITION
OF PREDATORY AND NON-PREDATORY FISH IN NATURAL WATER RESERVOIRS OF THE
CENTRAL EUROPEAN ZONE OF RUSSIA

M.S. Kukin, L.N. Yukhimenko, S.B. Tokareva, A.A. Druzhinina

Federal State Budgetary Scientific Institution
“All-Russian Research Institute of Freshwater Fish Farming”,
Rybnoye settlement, Dmitrovsky district, Moscow region 141821

We provide results of research and comparative analysis of qualitative and quantitative composition of
microbiocenosis in visceral organs of predatory and non-predatory fish in natural water reservoirs of the Central
European zone of Russia in 2016-2017. We give comparative data on virulence of Aeromonas detected in predatory
and non-predatory fish. We discovered the impact of specific features of nutrition of hydrobionts and the level of
anthropogenic water pollution on changes in the immunophysiologial status of predatory and non-predatory fish and
the nature of contamination of their parenchymatous organs and opportunistic microflora, and differences in these
changes. The level of bacterial load on parenchymatous organs of fishes varied within the range from absence of any
bacterial growth in the culture medium to colony crowding. Aeromonas, E. coli bacteria, Acinetobacter, and
Moraxella were the most common bacteria in fish microbiocenosis. Aeromonas sobria, A. sp. 2, A. schubertii was
most commonly detected Aeromonas with poorly virulent and avirulent Aeromonas prevailing. He data obtained
enabled us to establish the fact that due to specific features of nutrition and immune protection characteristic of non-
predatory fish the latter are less resistant to worsening of the environmental conditions than predatory fish and, thus,
are more predisposed to development and spreading of bacterial diseases among both solitary species and in their
populations which in some cases resulted in mass mortality of fish.

Key words: natural water reservoirs; fish microbiocenosis; predatory fish; non-predatory fish; contamination;
fish immunophysiological status; anthropogenic impact

3APA’KEHHOCTDBb COREGONUS SARDINELLA HECTOJAMUA
POJA DIPHYLLOBOTHRIUM COBBOLD, 1858, B PEKAX AKYTUHA

0. JI. Ancoauxosal, E. B. Bypmucrpos?, B. A. Ognoxypues?

Ykyrckuii punnan @PI'BHY «"ocynapcTBeHHBIH HayYHO-TIPOU3BOICTBEHHBIN IEHTP
pBIOHOTO X03s1HicTBaY, 677018, Poccus, 1. SIkyTck
*OI'bBYH «MucTuTyT 6M0ONornyeckux npoodieM kpuonuto3onsl CO PAH,
677007, Poccus, 1. SIkyTck



B cmamve paccmampusaiomes pezyromamol ucciedoganuil, npogedentuvix 8 2015-2016 ee., na 3apasxicennocno
yecmooamu pooa Diphyllobothrium Cobbold, /858 cubupckoii panywxu Coregonus sardinella Vallenciennes, 1848 ¢
OCHOBHBIX pblOonpombiciogulx pekax Pecnyonuxu Caxa (Axymus) — Jlena, Awna, Huoueupxa u Koavima.
Obnapyaiceno 0sa euoa ougunrobompuud — Diphyllobothrium dendriticum (Nitzsch, 71824) u D. ditremum (Creplin,
1825). B pabome npugooamcs OaHHble NO 3APAHCEHHOCHU CUOUPCKOU PANYUIKU — IKCIMEHCUBHOCmb unsazuu (%),
UHMEHCUBHOCHb UHBA3UU U UHOEKC OOUus 6 3A6UCUMOCHU Om uzywaemozo 6odoema. Haubonee evicoxas
akcmencusHocmy ungazuu D. ditremum sa 0ea 2oda uccreoosanuii ommeyena y panywxu 6 p. HAne, camas HU3KAs 8 p.
Jene. Obwas 3apasicennocms cubupckou panywiku ouguirobompuudamu ¢ 2015 2. no ecem sodoemam bviia viuie,
yem 6 2016 2. Buisenenvl uzmeHnenus 3apasceHnocmu cubupckou panyuiku yecmooamu Diphyllobothrium 6
3A6UCUMOCIU OM NOAA U B03PACMA UCCTIeOYeMOUl pblbbl. BblsicHeHo, umo camyvl cubupckol panywiku pexk Ana u
Unoueupra sapascenvt cunvhee camox Ha 10,3 u 4,8 % coomseemcmeenno. B xode ucciedosanuii ycmano8ieHo, 4mo
MAKCUMANIbHASL 3APANCEHHOCMb cubupckoll panywxu niepoyepxoudamu pooa Diphyllobothrium npuxooumces na
6o3pacm 6+ nem. Ilpu smom camoe pannee 3apadicenue ommeueno @ gozpacme 3+ nem, u camoe no3onee — ¢ 10+

Jent.

Knioueswie cnosa: pexu Axymuu,; cubupckas panyuika, ouguinooompuuosl, noi, 603pacm, 3apaiceHHoCb

CONTAMINATION OF COREGONUS SARDINELLA
WITH DIPHYLLOBOTHRIUM COBBOLD, 1858, CESTODA IN RIVERS OF YAKUTIA

0.D. Apsolikhoval, E.V. Burmistrov!, V.A. Odnokurtsev?

"Yakutia Branch of Federal State Budgetary Scientific Institution “State Scientific-and-Production Center of
Fishery”, Yakutsk, Russia 677018
2Federal State Budgetary Scientific Institution “Institute of Biological Problems of Kryolitozone of Siberian
Branch of the Russian Academy of Sciences”, Yakutsk, Russia 677007

This paper considers results of study performed in 2015-2016 of contamination of Siberian cisco Coregonus
sardinella Vallenciennes, 1848, by Diphyllobothrium Cobbold, 1858, cestodes in main fishing rivers of the Sakha
Republic (Yakutia), such as the Lena, the Yana, he Indigirka, and the Kolyma. We detected two Diphyllobothirium
species, such as Diphyllobothrium dendriticum (Nitzsch, 1824) and D. ditremum (Creplin, 1825). This paper provides
data on contamination of the Siberian cisco, including invasion extension (%), invasion intensity and abundance index
depending on a particular river we studied. During the two year period of this study the highest extension of D.
ditremum invasion was detected in cisco of the Yana River, while the lowest extension was noted in the Lena River.
The total contamination of the Siberian cisco by Diphyllobothirium in all rivers in 2015 was higher than that in 2016.
We detected changes in contamination of the Siberian cisco Diphyllobothrium cestodes depending on the sex and age
of the fishes we examined. We found out that Siberian cisco males in the Yana River and Indigirka River were more
contaminated than females, by 10.3% and 4.8% respectively. In the process of this study we established that Siberian
cisco species at the age of 6+ were the ones most contaminated by plerocircoid Diphyllobothrium. At the same time,
the earliest contamination was detected at the age of 3+, while the latest one was noted at the age of 10+.
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