3OPEKTUBHOCTH HCKYCCTBEHHOI'O BOCITPOU3BOICTBA
MMOCOJIbCKOM MONYJISIIUA
BAUKAJBCKOI'O OMYJISI COREGONUS MIGRATORIUS

C. M. CeMeHYECHKO

®I'BHY «l"ocynapcTBeHHBIN HAyYHO-TIPOU3BOACTBEHHBIN IICHTP PHIOHOTO X035 CTBaY,
625023, Poccus, r. TroMeHb
OI'BOY BO «l'ocynapcTBeHHbIN arpapHblil yHuBepcuteT CeBepHOro 3aypaibs»,
625003, Poccus, r. TroMeHb

bonvuwepeuenckuii ppi60800HbIL 30800 60cnpoussooum batikansckozo omyna (Coregonus migratorius) 6 meuenue
85 nem. Bcezo 6 03. batikan gvinywieno 35,8 mapo aununox omynsa. Umerowuecs OanHvle N036801810M NPOAHAIUIUPOBATND
appghexmusnocms pabomvr 3a800a. B meuenue nepseuix copoka Jjem excec00Hble 00bemMbl GbINYCKA JUYUHOK
nocnedosamenvio Hapacmanu. C uwauana 1970-x ee. 0o 2007 . Konuuecmso 6bINYUWEHHbIX TUHUHOK HAXOOUNOCL HA
yposre om 0,43 0o 0,93 mapo 5k3., 6 cpednem 0,67 mapo 5k3. 3amem 06veMbl 8bINYCKA HAYALU NAOAMD 00 49,5 MIH IK3.
6 2016 2. 6 cea3u ¢ depuyumom npoussooumernell. HuUcieHHOCMb HePecmo8o20 cmada 80CHPOU3E0OUMOLL NONYIAYUL
nepesvie 40 1em pabomei 3a600a 6 yenom sozpacmaia ¢ 30-50 moic. 3x3. 00 962 moic. sx3. C 1972 2. no 1990 e. ynoswi
Hepecmo8o2o oMyl NOCIe008amenbHo naoaiu 00 69 muic. 9K3., 4mMo 00vACHAemCsA peakyuelu NONYIAYUU HA
sapezynuposanue cmoka batikana. 3amem 0o 2004 2. edxce200HblIL 3aX00 oMYA 8HOBb yeeauuusaics 00 0,5 MiH 3K3.,
umo Cc6A3aHO ¢ adanmayuen OMyNs K HOBbIM 9KOJNOSUYECKUM YCIOGUAM. B macmoswuii nepuoo uucrnemnocms
60CNPOU3BOOUMOTL  3A6000M  NONYIAYUU HAXOOUMCA 8  OenpeccusHom cocmosnuu. Konuuecmeo — edce200HO
omnaenueaemvix pvibo konebaremes na yposue 9,3—20,5 moic. 2x3. [ons 6o3spawarouuxcs Ha Hepecm npousgooumenell
OM KOIUYeCmea SbINYWEHHbIX TUYUHOK 8 2eHepayuu 3a 2006l pabomsi 3a600a eapwuposana om 0,001 % e cospemennbiii
nepuoo 0o 0,601 % ¢ 1946 . u 6 cpeonem cocmasuna 0,125 %. Medswcdy xonuuecmeom exncecoOHO BbINYCKACMbIX
JUNUHOK U KOIDDUYUEHMOM 8036pama npouzsooumeneti 6blAeleHd 00pamHas 3a6UCUMOCMb, YMO O00BACHAEMCs
mpoguueckumu ocpanudenusmu I1oconbcko2o copa, 8bINOIHAIOWE20 PO 8bIPOCMHO20 8000eMda. Yeeruuenue obvema
gvinycKa autuHoK cevlute 400 man 9K3. 8 200 OMPUYAMENLHO GIUANO HA KOAUHUECBO BO38DAWAIOWUXCA HA Hepecm
npouzeooumenei. Ananus pesynomamos pabomvl 3a600a OEMOHCMPUPYEm  NPUHYUNUATLHYIO  803MONCHOCTD
00CMUICEHUs. 8bICOKOU YUCTIEHHOCMU 80CHPOU3E00UMOU NONYTIAYUU 34 CHEM MACCO8020 8bINYCKA TUUUHOK OMYJiA De3 ux
svipawusanus. Huskaa s¢ghpexmusnocms 3a600ck020 80CHpOU3BO0CMBA OMYIA 6 HACMOAWee 6peMs C8A3aHA C

KOMHNJIEKCHbIM Hecamu6HbIM 6/IUSAHUEM KAK 9KOJI02UYEeCKUX, maK U COYudilbHO-39KOHOMUYECKUX qbaicmopoe.

Kniouesvie cnosa: Oaiikansckuti omMylb, UCKYCCMBEEHHOE GOCHPOU3BO0CMEO; DblOOBOOHbIN 34600, NONYIAYUSL
YUCTEHHOCYb, IPDEKMUBHOCTL 8OCNPOUZBO0CBA; TUYUHKA, HEPECOBOE CINAO0; NPOU3BOOUNENU, GbLIOG; BO36PAN;
eeHnepayus

EFFICIENCY OF ARTIFICIAL REPRODUCTION OF THE POSOLSK SUBPOPULATION OF
BAIKAL OMULS (COREGONUS MIGRATORIUS)

S.M. Semenchenko

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



For 85 years Bolsherechye Fish Factory has reproduced Baikal omuls (Coregonus migratorius). In total, 35.8
billion larvae were produced in Lake Baikal. The information available makes it possible to analyze performance of
the factory. During the first forty tears annual volumes of larvae the factory produced were growing steadily. From
the beginning of 1970s till 2007 the number of produced larvae remained within the range from 0.43 to 0.93; or 0.67
billion larvae in average. Later, the volume of production started decreasing to 49.5 million larvae it reached in 2016
due to shortage of spawners. On the whole, during the first 40 years of operation the number of spawning fish stock of
the reproduced population grew from 30-50 thousand species to 962 thousand species. From 1972 till 1990 catches
of spawning omuls were steadily dropping to 69 thousand species. This drop was attributable to response of the
population to flow control in Baikal. Later, the annual number of fish entering Baikal was growing again having
increased up to 0.5 million species by 2004. This growth was attributable to adaptation of omuls to the new
environmental conditions. At the present moment the population reproduced by the factory is decreasing. The number
of fishes caught annually fluctuates within the range from 9.3 to 20.5 thousand species. The share of spawners
returning to spawning grounds in the total number of larvae produced in the generation for the years of operation
varied from 0.001% at the present moment to 1.601% in 1946, with an average share of 0.125%. We detected inverse
relation between the annual number of produced larvae and the rate of spawners return to spawning grounds, which
is attributable to trophic level limits of Posolsk Sor which plays the role of a nursery pond. Increase in the volume of
larvae production to more than 400 million a year had a negative impact on the number of spawners returning to
spawning grounds. Analysis of performance of the factory demonstrates fundamental opportunities to reach great
abundance of the reproduced populations through mass omul larvae production without nursing. The present low
efficiency of industrial reproduction of omuls is related to combined negative effects of ecological, social, and
economic factors.

Key words: Baikal omul; artificial reproduction; fish breeding factory; population; abundance; reproduction
efficiency; larva; spawning stock; spawners; catch; return; generation

N3MEHEHUE BUOXUMHNYECKUX ITAPAMETPOB CJIU3U U KPOBU
Y PbIB, YCTOMYUBBIX K CTPECCY

E. B. Bunorpanos, B. M. CumonoB

OI'BHY «Bcepoccuiicknii HAy4HO-HCCIEA0BATEIbCKAA HHCTUTYT
MIPECHOBOIHOTO PHIOHOTO XO3SICTBAY,
141821, Poccuss, MockoBckas 00J1acTh, moc. PeioHoe

IIposedeno uccredoganue ycmouuugoOCmuy ce201emKo8 Kapna K Cmpeccogomy 6030€UCMEUIo y CeMeUHbIX Spynn,
OMOOPAHHBIX NO  BLIHCUBAEMOCIMU 60 6PeMs  JIUYUHOUHO20 pazeumus. M3 16 nomomcme, nonyuenHvix om
UHOUBUOYANbHBIX CKPEWUBAHULL MeXcOy 4 camkamu u 4 camyamu, 0610 0moopano 3, y KOMOPLIX bIHCUBAEMOCHIb
Mon00U nocie 6o30elicmeusi Ha Hee o00e380dicusanus  (evloepoicusanue 6 meyernue 50 Mum 6 6030YUIHOM
npocmpancmee) Ha 24-34 % npesviwana cpeduee 3HaueHue. Dmu cemelnvie 2pynnvl ObLIU NOCAICEHbI 6
9KCHEPUMEHMANbHbIE nPYObl 01a Jemne2o evipawueanus. l[loxkaszano, umo cezonemku 6 epynnax, OmoOPAHHbIX HO
YCMOU4U80CMU K CIMPEcCO80MY (PaKmopy 6 paHHeM OHMo2eHe3e, NPOAGUNU MeHee 8bIPAMNCEHHbI OMBem HA XIHOTUHE.
Y amux pwi6 nocae 6osdeticmsusn cmpecca HabaO0ANU NOBLIUEHUE COOEPAHCAHUS IPUMPOYUmMo8 ¢ cauzu Ha 102,4 % u
2nioKo3vl 6 Kposu — Ha 87,1 %, 6 mo epems KAk KOHMPONbHAA SPYNNA Ce20NemKO8 UMeNd G03pacmanue dmux
xomnonenmos Ha 142,7 u 150,0 % coomeemcmaenno. Habnooaemas 3aKOHOMEPHOCHb NOGbIULEHUS YCHMOUYUBOCTU
Ce201emKo8 Kapna KCHEPUMEHMANbHBIX CeMell K OeliCeuio cmpecca, KOmOopds GbIPAdCAEMCsl 8 CHUNCEHUU ) HUX
UBMEHYUBOCU OUOXUMUYECKUX NOKA3amenel CAu3u U Kpogu, NO360J5Aem HPOBOOUMb CENeKYuro HA YiyuuieHue
A0anmMueHbIX XApaKmepucmux pulh, UCHOIB3YS 6 Kadecmee Kpumepus omoopa HNOMOMCMEA OYEHKY e20

YCMOU4UBOCMU K 00€3804CUBAHUIO HA TUYUHOYHOU CIAOULU PA3BUINUSL

Knioueswle cnosa: nuuumku u ce2oiemiu Kapna, nomomcmea, OI’I’I60p,' cmpecc, spumpoyumsl, 2A0Ko3d,;
8blofcusaemMocms



CHANGES IN BIOCHEMICAL PARAMETERS OF MUCUS AND BLOOD
OF FISH RESISTANT TO STRESS

E.V. Vinogradov, V.M. Simonov

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

We studied stress response of carp fingerlings in family groups selected by their survival rate during larval
development. We selected 3 of 16 broods obtained by individual mating of 4 females and 4 males, the survival rate of
which exceeded the average level by 24— 34% after exposure to dehydration (the broods were held in open air for 50
min). These family groups were stocked into experimental ponds for summer raising. Our study demonstrated that
fingerlings in groups selected by their stress response during early ontogenesis showed less pronounced response to
handling. We observed increase in counts of red blood cells in mucus of these fishes by 102.4% and elevation of blood
glucose level by 87.1%, while those parameters in the control group of fingerlings rose by 142.7 and 150.0%,
respectively. This trend of increase in resistance to stress of carp fingerlings of the experimental families evidenced by
reduced variability of biochemical parameters of mucus and blood enables selection for improvement of adaptive
characteristics of fish using assessment of resistance of broods to dehydration at the stage of their larval development
as the brood selection criteria.

Key words: carp larvae and fingerlings; broods; selection; stress; red blood cells; glucose; survival rate

BBI’KUBAEMOCTDb UKPbI
I'NBPUJA NEJAIU U YUPA (COREGONUS PELED x C. NASUS),
OCEMEHEHHOM B PAZHOE BPEMS IIOCJIE CBOPA

A. E. Kopoués, A. A. JIrotukos, B. B. KocTtionnues

OI'BHY «l'ocynapCTBEHHBIN Hay4YHO-UCCIIEN0BATEIBCKUN HHCTUTYT
03€pHOTO U PEYHOI'0 PHIOHOTO XO035CTBaY,
199053, Poccus, r. Cankr-IlerepOypr

Tlpusoosimess mamepuanvt no ewidcusaemocmu uxpwvt neayupa (Coregonus peled x C. nasus), ocemenenue
xomopot npogodunu ¢ 20 no 260 mun nocae coopa. Kax na smane ecacmpynayuu (18 cym), max u 6 nepuoo 3axnaoxku
enasHvix boxanos (31 cym) evlocueaemocms uKpbvl, ONI0OOMBOPEHHOU 8 pA3HOe peMs, He UumMena O00CHOBEPHbIX
OMAUNULL U PABHANACH 8 cpeOHem 85,8 u 63,3 % coomeemcmeenno. B mo dice 6pems pasHuya 8bIdcu8aemMocmu Melcoy
18 u 31 cym nosgonsiem onpedenumv 3a6UCUMOCTNL VBEIUYCHUS CMEPMHOCIMU 3apoobluiell Om OJUMEeNbHOCU
8bl0epICUBANUsL UKL nocie ombopa. B ouanaszomne evioepoicusanus uxpor om 20 0o 260 mun 00 oniod0omeoperus
MUHUMAIbHASL CMEPMHOCIb, 8bIPANCEHHAS. KaK pasHuya noxkazameinel gvixcuganus ¢ 18 no 31 cym, npuxooumca Ha
HauanvHull nepuod onvima — 00 60 mum u He npegviwiaem 20 %. C ygenuuenuem @pemenu 6bl0epIHCUBAHUSA
«CYEHCEHHOUY UKPBI 00 ONA00OMBOPEHUSI NPOUCXOOUM NOSbIULEHUE INUMUHAYUY IMOPUOHO8, Komopasi ¢ 18 do 31 cym
unkyoayuu Hauyunaem npesviuams 20 %, oocmucas 30 % u 6Oonee. Taxum 06pazom, Oas NOGbIULEHUS
aghgpexmuenocmu  pvib60600HO20 Meponpusmusi Oe3 yuwepoa Nocaeoyiouell HCUSHeCMOUKOCMU  PA3EUBAIOUUXCS
IMOPUOHOE MOIHCHO PEKOMEHA0B8AMb OCEMEHAMb UKPY Neasiou He nosonee 60 muH @vloepicuganus nocie coopa (npu

memnepamype 6030yxa okoio 2—3 °C).

Knioueswie cnosa: ukpa, ne./lﬂab,' 6blaep9f01/l6(lHu€,' ocemernernue,; Z/IHKy6aI/;1/l}Z,' eblocueaemocms



SURVIVAL RATE OF SPAWN OF A PELED AND BROAD WHITEFISH CROSSBREED
(COREGONUS PELED x C. NASUS)
INSEMINATED AT DIFFERENT MOMENTS OF TIME AFTER HARVESTING

A.E. Korolyov, A.A. Lyutikov, V.V. Kostyunichev

Federal State Budgetary Scientific Institution
“State Scientific Research Institute of Lake and River Fisheries”,
Saint-Petersburg, Russia 199053

We provide data and information about the survival rate of pelchir (Coregonus peled *x C. nasus) spawn which
was inseminated 20 to 260 min after harvesting. Both at the stage of gastrulation (18 days) and during the period of
eyecup anlage (31 days) no certain difference was detected in the survival rate of spawn inseminated at different
moments of time, which was 85.8% and 63.3% in average, respectively. At the same time, the difference in the survival
rate between the 18" and 31 days helps to trace the relationship between increase in death of embryos and duration
of holding of spawn after selection. Within the holding period of 20 to 260 min before insemination the minimum
death rate expressed as the difference of survival indices within the period from the 18" till the 31% day was observed
during the early period of our experiment (up to 60 min) and did not exceed 20%. The longer the “decanted” spawn
was held before insemination, the higher was elimination of embryos which exceeded 20% within the period from the
18" till 31* days of incubation and reached 30% and even higher. Thus, peled spawn should be inseminated no later
than 60 min after its harvesting (at ambient temperature of 2— 3°C) in order to increase efficiency of this fish-farming
procedure without any damage to future vital capacity of developing embryos.

Key words: spawn; peled; holding; insemination; incubation; survival rate

CPABHUTEJIBHASA OHEHKA IIPUMEHEHUSA
CYXUX NIOJTHOPAIITMOHHBIX KOMBUKOPMOB
EBPOIIEMICKOI'O ITPOU3BOJICTBA ITPH BHIPAIIIUBAHUM KAPIIOB KOU CYPRINUS
CARPIO HAEMATOPTERUS

M. B. Kopaienko %, A. A. Kpacuisuukopa’, A. O. KoGo3es’

'®oreyH «DenepanbHbINA HCcCAEA0BATENbCKUH 1IeHTP KOKHBIN HAyYHBIN [ICHTP
Poccuiickoii akagemMun HayK»,
344006, Poccus, r. PoctoB-Ha-/{ony
20I'bOY BO «JIoHCKOi rOCyJapCTBEHHBIN TEXHUYECKUM YHUBEPCUTETY,
344000, Poccus, r. PoctoB-Ha-/{oHy

Obvexm uccnedosanuss — xapn kou (Cyprinus carpio haematopterus). Llenvio nacmosiwel pabomvl A6uics
ananu3 pvlboBOOHO-OUONOUYECKUX PE3YTIbIMATNO8 BbIPAUBAHUS KAPNOE KOU NpU UCTOAb308AHUY 08VX BAPUAHINOG
kombuxopmog — Coppens u Tetra. Ha npomsoicenuu 6cezo skchepumenma 2UOPOXUMULECKU COCMAas 6 pblo080OHbIX
baccetinax ocmagancs 6 npeoeiax HoOpMamuenvix snauenuil. Ilpu nposedenuu dKcnepumenma no onpeodeieHuro
6000CMOUKOCMU 2PAHYT UCCTIE0YeMbIX KOMOUKOPMOS ObLIO YCMAHOBNIEHO 8peMsi NOJIHO20 PACMEOPEHUs KopMma 6
600HOU cpede. Jludepom no eooocmotikocmu okazancs komouxopm Coppens. Kombuxopm nemeyxoil ¢upmor Tetra
nokasan Oonee ObICMPYI0 PACMBOPAEMOCHb, YeM 20JIAHOCKUU npodykm. Pbibo00HO-bOUOI02UNECKUe NOKA3amenu
Kapnog Kou npu IKCNEPUMEHMATbHOM SbIPAWUSAHUY MAKICe UMeNU pasnudus. Jluoepom no noxkasamensim npudasku
JUHENH020 U 8ec08020 pocma 6HO8b okaszancs komouxopm Coppens (abcomomuvlii npupocm cocmasun 6,72 2;
cpeonecymoynwvlii. npupocm — 0,22 2). Kombuxopm Tetra noxazan cpasHumenvHo 0Oojiee HU3KUE pe3yibmambl
npupocma ucciedyemvix pulo (abcomromuuiti npupocm — 5,15 2; cpeonecymounsiii npupocm — 0,17 2). Macca puib,



xomopvie numanuce kopmom Coppens, yeearuuunrace Ha 156 %, Tetra — wna 116 %. Taxoii pe3yrbmam MOH*CHO
00vscCHUmMb bonbuuM cooepacanuem Oeikos u cupos ¢ xombuxopme Coppens. Bce 3adeticmeosannvie 6 onvime
KOMOUKOpMA NpOosiGUIU cebsi OOCMAmMOYHO XOPOWo, OOHAKO Hemeykull komoukopm Tetra Heckonvbko ycmynaem
eoananocxkomy Coppens.

Pabomur evinoanenvt ¢ ucnonvzosanuem YHY «MYKy» FOHI] PAH u Buopecypchoti Koanekyuu peoxkux u
ucyesarouux 6uoos pvio FOHI] PAH Ne 73602 6 pamkax peanusayuu 13 FOHI] PAH «Oyenxa cospemennoco
COCMOANUS, AHATU3 NPOYECcCco8 OOPMUPOBAHUS B0OHBIX OUOPECYPCO8 10JCHbIX Mopeud Poccuu 6 ycrnogusx
AHMPONOSEHHO20 CMpecca U paspabomKa HAYYHbIX OCHO8 MEXHOIO0UU Pecmaspayuy UXmuo@ayHsvl, cOXpanenus u
B80CCMAHOBIEHUS XO3UCBEHHO YEeHHbIX 81008 Pblhy, Homep 2ocpesucmpayuu 012013542435,

Knioueswie cnosa: Kopm, Kapn Kou, Kopmienue, uHchmpuaﬂbHoe éblpaujiuearue

COMPARATIVE ASSESSMENT
OF DRY ALL-IN-ONE FEEDS MANUFACTURED IN EUROPE
IN BREEDING OF THE AMUR CARP (CYPRINUS CARPIO HAEMATOPTERUS)

M.V. Kovalenko' %, A.A. Krasilnikova', A.O. Kobozev?

Federal State Budgetary Scientific Institution
“Federal Research Center ‘Southern Research Center of Russian Academy of Sciences’”,
Rostov-on-Don, Russia 344006
’Federal State Budgetary Educational Institution of Higher Education

“Don State Technical University”,
Rostov-on-Don, Russia 344000

This article is aimed at studying the Amur carp (Cyprinus carpio haematopterus). The objectives of this study
include analysis of fish breeding and biological outcomes of breeding of Amur carps (Cyprinus carpio haematopterus)
using two options of feeds such as Coppens and Tetra. During the entire period of this trial the hydrochemical
composition in fishing basins remained within the tolerance range. In the process of a trial for estimation of water-
proof properties of granules of the feeds we studied we found the time required for complete dissolution of feeds in
water. Water resistance of Coppens feed turned out to be the highest. Tetra feed manufactured in Germany dissolved
more quickly that the feed manufactured in Holland. In the process of experimental breeding the breeding and
biological parameters of Amur carps (Cyprinus carpio haematopterus) were different. Again, Coppens feed took the
leading position by linear growth and weight gain (the absolute growth was 6.72 g; the mean daily growth was
0.22 g). Efficiency of Tetra feed for growth of the fish studied was relatively low (the absolute growth was 5.15 g; the
mean daily growth was 0.17 g). The mass of fishes fed with Coppens feed increased by 156%, while the mass of those
fed with Tetra feed increased by 116%. This outcome is attributable to high content of protein and fat in Coppens
feed. All feeds we used in our study were rather efficient, yet the German Tetra feed is somewhat inferior to Coppens
feed manufactured in Holland.

All works on this study were performed using Unique Scientific Facility “Modular Facility — Complex (MUK)”
of the Southern Scientific Center of Russian Academy of Sciences, and the Bioresource Collection of Rare and
Endangered Fish Species of the Southern Scientific Center of Russian Academy of Sciences within the framework of
implementation of the Government Contract of the Southern Scientific Center of Russian Academy of Sciences
“Assessment of the Current Situation; Analysis of Processes of Formation of Aquatic Resources in Southern Seas of
Russia in the Context of Anthropogenic Stress; and Development of a Scientific Fundamentals of a Technique of
Restoration of Ichthyofauna, and Preservation and Restoration of Commercially Valuable Fish Stock”, state
registration number: 01201354245,

Key words: feed; Cyprinus carpio haematopterus; feeding; industrial breeding



K BUOJIOTUHA U MOP®OJIOI'MM ITMJIEHTI'ACA
(LIZA HAEMATOCHEILA TEMMINCK & SCHLEGEL, 1845)

A. B. Aopamuyk, H. I'. [lammuoBa, I'. A. MockyJ

®I'bOY BO «KybaHckuii rocy1apcTBEHHbIH YHUBEPCUTET,
350040, Poccus, r. Kpacnonap

Ipusooumcsi  9K01020-OUONOCUYECKAS XAPAKMEPUCMUKA NuleHeaca Hudichezo mevenusi Kybanmu (enewnue
NPUZHAKY, PACNPOCMPAHeHue, NUManue, pocm, y0elbHdas CKOpOCHb POCmd, NPOMbICET), 4 MAKICe MOPPHOI0UYeCcKas
Xapaxmepucmuxa no KOMHIEKCY HPU3HaKos. Abcontommuvle Gequyunvl Kax JIUHEUHO20, MAK U 8ec08020 POCMA C
603PACMOM YBEIUMUBAIOMCA, A VOeNbHAs CKOpOoCcmb pocma chudcaemcs. Haubonee @vicoxas yoeavHas cxopocmy
pocma Habadaemcs y Monoosix ocobetl, He docmuewux noaosou 3perocmu (0+...2+). Koagpguyuenmol eapuayuu
MepUCmu4eckux U HIACMU4ecKux NPU3HAKo8 NujieHedca HAaxoosamcs Ha ciabom ypoene — uudce 10 % (22 uz 47
npusHakos) u cpeowem — evume 11 % (25 uz 47 npusuaxos). Hauborvuieli cmenenvio 6apbuposanus
Xapakmepusyiomes. makue nokazameny, Kax ONUHA OCHO8AHUsL nepgo2o cnunnozo naasnuka (Cyv — 20,62 %),
paccmosiHue om anyca 00 ananvrozo niasnuka (Cy — 18,18 %), onuna nuocneii yemocmu (Cy — 17,33 % om Onunwl
mena u 17,46 % om Onumwl 20no6vl). Koaghguyuenmol sapuayuu Mepucmuyeckux u niacmudeckux NpusHaKos
nuneHeaca Hu o 0OHOMY U3 noxkaszameinetl He npegviuiaiom 25 %.

Knrouesvie cnosa: nujierneac, pacnpocmpanernue; 61/{0]10214}1,' pocm; numanue, M0p¢0ﬂ02u}1,' mepucmuveckue u
niacmu4decKkue npusHaxKu, npomvlceil

ON BIOLOGY AND MORPHOLOGY OF THE MUGLI SOIUY
(LIZA HAEMATOCHEILA TEMMINCK & SCHLEGEL, 1845)

A.V. Abramchuk, N.G. Pashinova, G.A. Moskul

Federal State Budgetary Educational Institution of Higher Education “Kuban State University”,
Krasnodar, Russia 350040

This paper provides ecological and biological characteristics of the Mugli soiuy of lower course of the Kuban
River (its appearance, distribution, nutrition, growth, specific growth rate, and trade), and morphological
characteristics by a set of characters. Absolute values of both linear growth and weight gain get higher with the age,
while the specific growth rate decreases. The highest specific growth rate is observed in young immature fishes
(0+...2+). Coefficients of variation of meristic and plastic characters of the Mugli soiuy are low — lower than 10%
(22 of 47 signs), and average — higher than 11% (25 of 47 signs). The highest level of variability is characteristic of
such parameters as length of the base of the first dorsal fin (Cy — 20.62%), distance between the anus and the anal fin
(Cy — 18.18%), length of the lower jaw (Cy — 17.33% of the body length, and 17.46% of the head length).
Coefficients of variation of meristic and plastic characters of the Mugli soiuy do not exceed 25% by any of the
parameters used.

Key words: Mugli soiuy; distribution; biology; growth; nutrition; morphology; meristic and plastic characters;
trade



PE3YJIbTATBI MHTPOJYKIIUHY MEJISIIA COREGONUS PELED
B O3EPO TOT'YSP (BACCENH PEKH BAJIION)

A. ®. Kupnuios, 1O. A. Ceeminnkos, A. A. Bypnames, JI. 1. Ky3bmuna

Sxyrckuit punman @PI'BHY «ocynapcTBeHHBINH HAYy9HO-TIPOU3BOACTBEHHBIN IIEHTP
PBIOHOTO XO3SHCTBAY,
677018, Pecnnyonuka Caxa (Skyrus), r. Akyrck

B cmamve obcyocoaromes pezynomamot unmpooykyuu neasou Coregonus peled (Gmelin, 1788) 6 03. Toeysap,
pacnonodiceHnoe 6 baccetine HudxiCcHe20 mevenus p. Bunou. O3epo niowaovio 81,4 2a ¢ makcumaibHou 2nyOUHol 5 m
Xapaxmepuzyemcs: CmabUIbHOCMbIO VYPOBEHHO20 PeNCUMA, NeCHaHbIMU 2pYHMmAamu, ciabol Muueparuzayuei u
V008IEMBOPUMETLHBIM COOEPHCAHUEM KUCAOPOOa (om 3—4 me/n 3umoil 0o 9,7 me/n niemom). buomacca 3oonnankmona
nemom cocmaensem 0,66 2/u°. B niankmone domuHupyrom xonenoowt (78 % om obweii buomaccol NAAHKMOHHBIX
opeanuzmos). B benmoghayne npeobnradarom no macce u Koiuuecmeay IUYUHKY XupoHomuo (1,46-8,8 o/m?), 6 yerom
buomacca benmoca xonedremces 6 npeoenax om 6,5 00 9,6 2/m?>. O3epo no KOPMHOCIU OMHOCUMCS K ME30MPODHLIM
soooemam. Eouncmeennvim npeocmasumenem uxmuogayuvl 03. Toeyap saensnace wyka, a ¢ 1984—1989 ee. owina
unmpooyyuposana nensovb. llensdb 6 o03epe  YCnewHo — aKKIUMAMU3UPOBALACh, UYMO  NOOMBEPIHCOAEMCs
PA3HOBO3PACHBIM COCMABOM 6 yn06ax (1+...8+ nem), naruuuem 601611020 KoOTULECMBA MOAOOU, 8 Bo3pacme 8+ em
docmuzaem npomuicaosol Oaunst 38,5 cm, oaunwvt no Cmummy 41,5 cm u maccor 1120 e.

Knioueswvie crosa: ozepo Toeyap, baccetin pexu Bumotl, kopmosas b6asa; uxmuogpayna, unmpodyxyus, Coregonus

peled

OUTCOMES OF INTRODUCTION OF THE COREGONUS PELED
TO LAKE TOGUYAR (VILUY RIVER BASIN)

A.F. Kirillov, Y.A. Sveshnikov, A.A. Burnashev, L.I. Kuzmina

Yakutia Branch of Federal State Budgetary Scientific Institution “State Scientific-and-Production Center of
Fishery”,
Yakutsk, Republic of Sakha (Yakutia) 677018

This article discusses outcomes of introduction of Coregonus peleds (Gmelin, 1788) to Lake Toguyar located in
the basin of the lower course of the Viluy River. This lake encompassing 81.4 ha and maximum 5 m deep is
characterized by stability of its level regime, sand soil, poor mineralization, and satisfactory oxygen content (from
3-4 mg/L in winter to 9.7 mg/L in summer). In summer the zooplankton biomass is 0.66 g/m® Copepods are
dominating in the plankton (amounting to 78% of the total biomass of plankton organisms). Chironomid larvae are
dominating in the benthic fauna by mass and number (1.46-8.8 g/m®); in total, the benthos biomass fluctuates within
the range from 6.5 to 9.6 g/m’. By its food supply the lake belongs to mesotrophic ponds. The pike used to be the
solitary representative of the Lake Toguyar ichthyofauna; however, in 1984 - 1989 peleds were introduced to the lake.
The peleds have successfully acclimatized in the lake, which is confirmed by the fact that catches contain fishes of
various age (1+...8+ years old), plenty of young fishes. At the age of more than 8 years old peleds reach the standard
length of 38.5 cm, Schmitt’s length of 41.5, and mass of 1120 g.

Key words: Lake Toguyar; Viluy River basin; nutritive base; ichthyofauna; introduction; Coregonus peled



CTEPJISIJIb ACIPENSER RUTHENUS L.
B BACCEWHE CPEJJHEN OBM (B IIPEJEJIAX TOMCKOM OBJIACTH).
PACIIPOCTPAHEHUE, IMHAMHMKA ITPOMBICJIA, BO3PACT U POCT

E. A. UutepecoBa' 2, . b. babkuna' 2, B. B. CycasieB’,
A. H. baoxun!, C. H. Pemiernuxona', A. M. baokun', H. A. KoJecon!

"HoBocubupckuit dhumman
OI'BHY «"ocynmapcTBeHHBIN HAyYHO-TIPOU3BOACTBEHHBIHN IIEHTP PHIOHOTO X035HCTBAY,
630091, Poccus, r. HoBocubupck
2OI'AOY BO «HaumonanbHbIN uccaeaoBaTenbckuii TOMCKHI rocy1apCTBEHHBIM YHUBEPCUTET,
634050, Poccus, r. Tomck

IIpedcmasnenst Oannvie o pacnpocmpanenuu cmepisou Acipenser ruthenus L. e 6acceiine Cpeoneii Obu (8
npedenax Tomckoti obnacmu). Ilokazano, ymo cmepniaov 8 OanHoOM pecuone obumaem 6 camoi Obu u ee KpPYNHuIX
nPasodeped’CHbIX NPUMOKAX, OEPHCUMCI NPEUMYUWECMEEHHO 8 DYCIAX PeK, 0OHAKO 80 8PeMsl 8ECEeHHe20 NOJI0800bs
svixooum Ha noumy. K nacmoswemy epemeHu npou3owiio CHUdMCEHUe pPA3MepHuIX Xapakmepucmux cmepisaou
Cpeoneit Obu no cpasHenuro ¢ OaunbimMu HaOmooenut XX 6. Ilpu smom nokazamenu OAUHBL U MACCUL
pasHosozpacmuol cmepnaou uz Bepxueti u Cpedneti Obu cmanu 61uU3Ky, mo20a Kax panee Ommeydiy 3HaYumenlbHo
bonee KpynHvle pazmepvl y cpeOHeoOCKux pulh. Yiogwl cmepaiou cuivbHo Koiebanucy ¢ XX 6. MaxcumanvHoix
3HaueHull 00bembl ee 000bIYU docmueau cpasy nocie nadaia cmpoumenvcmea Hosocubupckou I'9C. B nacmoawee
epemsi 00veMbl 000bIYU OAHHO20 6UOA UMEIOM MUHUMATbHLIE 3HAYEHUs 34 6ecb Nepuod HAOIOOeHUll, Ymo
00YCIOBNIEHO ~ CHUJICEHUEM €20 YUCTIEeHHOCTU, BbI36AHHbIM 3HAYUMENbHLIM —NepelosoM Ha  (oHe naoeHus
aphexmusnocmu ecmecmeeHH020 80CHPOU3BOOCEA 8 CUTY USMEHEHUS YPOBEHHO20 PEeNCUMA 8eCEHHe20 NON0800bs 6

pesynvmame 2uOpPOCMPoOUmMensCmad.

Knioueswvie crosa: pexa Obvb,; cmepasiov,; Acipenser ruthenus,; pplooro6cmeo; yi06bi

ACIPENSER RUTHENUS L. IN THE MIDDLE OB BASIN (WITHIN TOMSK REGION).
DISTRIBUTION, DYNAMICS OF THE TRADE,
AND AGE AND GROWTH

E.A. Interesova® %, I.B. Babkina': 2, V.V. Suslyaev',
A.N. Blokhin!, S.N. Reshetnikova!, A.M. Babkin!, N.A. Kolesov!

"Novosibirsk Branch of Federal State Budgetary Scientific Institution
“State Scientific-and-Production Center of Fishery”,
Novosibirsk, Russia 630091
2Federal State Autonomous Educational Institution of Higher Education
“National Research Tomsk State University”,

Tomsk, Russia 634050

This paper provides data on distribution of Acipenser ruthenus L. in the Middle Ob basin (within Tomsk region).
It shows that sterlets in this region inhabit the Ob River and its large right-bank tributaries staying in river beds
predominantly. However, during the spring high water it moves to floodplain. By now the size characteristics of
sterlets in the Middle Ob has decreased in comparison to findings of observations performed in the 20" century. A the
same time, the length and mass of sterlets of various age groups in the Upper and Middle Ob has become similar,
while earlier sterlets of the Middle Ob were bigger. In the 20™ Century sterlet catches fluctuated drastically. The



maximum volumes of catches were reached upon commencement of construction of Novosibirsk Hydroelectric Station.
At the present moment catches of this species reached the minimum for the entire period of observations, which is pre-
conditioned by reduction of its abundance caused by significant overcatch on the background of a drop of efficiency of
its natural reproduction due to changes in the level regime of the spring high water which resulted from construction
of the hydroelectric station.

Key words: Ob River; sterlet; Acipenser ruthenus; fishing; catches

IOTEHHUAJIBHASA OITACHOCTD 3ATI'PA3HAIONINX BEHIECTB, IIPUCYTCTBYIOLIUX B
TUAPOBUOHTAX CEBEPHBIX MOPEN

B. I1. Kaparoaun, O. B. IOpuna

OI'BOY BO «Poccuiickuii 3xoHomuueckuil yausepcureT umenu I'. B. [lnexanosay,
117997, Poccus, r. MockBa

C nomowwio mecma Diumca CATbMOHENNA/MUKDPOCOMbL  U3VHEHA MYMASEHHOCNb — DASIUYHLIX  MKAHel
AMIAHMUYEcKoU mpecku, NUKUWU U SPeHIAHOCKO20 MIOJIeHs C NOCIe0YIOWUM AHATUZOM 00PA3YO8 HCUPOBLIX MKAHEl
Ha codepoicanue SKOMOKCUKAHMOS8 (KCEeHOOUOMUKO8) Memooom xpomamo-macc-cnekmpomempuu. Obvexmamu
UCCNIe008AHUSL CTLYHCUTU 00paA3YbL 2UOPOOUOHMOS, BbLIOGIECHHBIX 8 NPOMBLCII08bIX pationax bapenyesa mops ¢ 2017 e.
B mvnuyax u nevenu pui6b mymazennoi akmusnocmu ne oonapysiceno. OOHaxo 6 o6pasyax pulbobe2o Hupa mpecKu u
RUKWU, a MAKHce 8 NOOKOHCHOM HCUpe MIONeHsl 8bIAGNIEHO NPOMYmazeHHoe Oelicmaue, 8bl3bleaioujee 2eHHble Mymayuu
KaK muna coguea pamku CYUmbvl8aHus, MaKk U Mmuna 3ameHsvl OCHOSAHUU. Dpghekm 2eHOMOKCUYHOCIU NPOAGNANCA
MONBKO 8 NPUCYMCMBUU CUCTEMbl MEMAbOONUUECKOt aKMugayuu, NOaY4eHHOU U3 MUKPOCOM hnedeHu Kpuvic. Ananu3z
HCUPOBLIX 00PA3Y08 C NOMOWBIO MEMOOAd XPOMAMO-MACC-CHEKMPOMEMPUL NOOMEEPOUN NPUCYINCINEUE & IINUX
00pazyax CMOUKUX Op2aHU4ecKux 3azpsasHumeneti, AGIAIOUUXCA 6EPOAMHbIMU HOCUMENAMU NPOMYMALEHHbIX
apgpexmos. Bo ecex mpex obpasyax sxcupa obHapysiceHvl opeanuyeckue coeOuHeHUs, 8 YaCMHOCMU U30Mepbl mpu-,
mempa-, neuma- u eexcaxiopougpenunos; necmuyuo T u eco memaborumor JJJIE u J[J[/]; noruyuxnuueckue
apomamuyeckue yeneeo0opoost (IIAY); arxunbenzonvl; Hagmenvl. JKupvl 0boux 6udo8 pwvld NO COOEPIHCAHUIO
CMOUKUX MOKCUKAHMOG OblIU O0OCMAMOYHO CXO0XMCU, MO20ad KAK MOAbKO 6 Jicupe MmIONeHs 6Cmpedaiomcs
HUMPOMONYon, anmpayer u usooymuigpmanam. Hcxoos u3z noayuennvix OAGHHLIX MOMCHO NPEONONONCUMb, UMO 3d
MymazeHHbll 3¢hhexkm, 3ape2ucmpupo8antblil 8 00pazyax scupa 2uopobuonmos, omeeuarom memaborumot /T,
IIAY u, 603mooicHo, Humpomonyon. B ceasu ¢ pocmom 3acpsasHenus MOPCKUX IKOCUCHEM Op2AHUYeCKUMU
MOKCUKAHMAMU U KCEHOOUOMUKAMU NPeOCmagisaemcs YeiecooOpasnblM pacluupums ux nepeuenb 8 OOKYMeHmax
nUWe6020 3aKOHO0AMenNbCmada.

Knioueswie cnoea: mecm Oiimca Ca]leOHe]l]la/MMKpOCOMbl,' MYmaceHHoCmyb, XPOMaAmo-macc-CneKmpomempust;
cmotikue opearnuvyecKue sacpAsHumeniu, Hcupvl MOpPCKUxX pbl6 U mroJjieHs

POTENTIAL HAZARDS OF POLLUTANTS PRESENT IN HYDROBIONTS
OF NORTHERN SEAS

V.P. Karagodin, O.V. Yurina

Federal State Budgetary Educational Institution of Higher Education
“V.G. Plekhanov Russian University of Economics”,

Moscow, Russia 117997

Having performed the Ames Salmonella/microsomal mutagenicity assay, we studied mutagenicity of various
tissues of the Atlantic cod, haddock, and Greenland seal with further analysis of fat samples for detection of eco-



toxicants (xenobiotics) using the chromatography-mass spectrometry method. Samples of hydrobionts caught in
commercial fishing regions of the Barents Sea in 2017 were the subject of our study. We detected no mutagenic
activity in muscles and liver of the fishes. However, in samples of cod and haddock fat, and in seal subcutaneous fat
we traced pro-mutagenic action causing gene mutations both of the frameshift type and base substitution type. The
effect of genotoxicity was revealed only in presence of a metabolic activation system which was obtained from rat
liver microsomes. Analysis of fat samples using the chromatography —mass spectrometry method confirmed presence
of organic pollutants in those samples, which could potentially have pro-mutagenic effects. In all three fat samples we
detected organic compounds, including 3,4,5-hexachlorobiphemyl isomers; pesticide DDT and its metabolites DDE
and DDD; polycyclic aromatic hydrocarbons (PAHSs); alkylbenzenes; and naphthenes. Fat of both fish species was
rather similar by its content of persistent toxins, while nitrotoluene, anthracene, and isobutyl phthalate were detected
in seal fat only. On the basis of that information we obtained, we suggest that DDT metabolites, PAHs, and, most
likely, nitrotoluene cause the mutagenic effect we detected in fat of the said hydrobionts. Since pollution of marine
ecosystems with organic pollutants and xenobiotics is ever increasing, it seems to be reasonable to update their list in
regulations on food control.

Key words: Ames Salmonella/microsonal mutagenicity assay; mutagenicity; chromatography-mass-spectrometry;
persistent organic pollutants; sea fish and seal fat

3AI'PSIBHEHUE U ®UTOTOKCUYHOCTD JJOHHBIX TPYHTOB BOJJOTOKOB
B PAMOHE CAMOM3JINBAIOIIENCS CKBAKHUHBI Ne 36-PT
B TOBOJIbCKOM PAMOHE TIOMEHCKOM OBJIACTH

JI. B. Muxaiisioa® 2, A. C. AneKcaanonl, A. C. Poiukosa’

lors0y BO «["ocynapcTBeHHbII arpapHblii yHUBEpcUTET CeBEpHOTO 3aypaibsi»,
625003, Poccus, r. TromeHb
2OI'BHY «["ocynapcTBeHHbII HayYHO-TIPOU3BOJICTBEHHBIN LIEHTP PIOHOTO X03HCTBAY,
625023, Poccus, r. TromeHb

B cmamve npusedenvt pesynomamor ucciredosanus ¢ 2017 o. p. Apem3sanku — npumoxa nepeo2o Nopsoxa
p. Upmouw, oonoti uz xpynuetimux pex Poccuu, 600no2o obvexma evicuiell pulOOXO3AUCMEEHHOU KAMe2OPUU.
Iloxazano, umo pyueii mecem 6 p. Apem3siHKY ceomepmManvHyio 600y camouzrugaioujetica ckeadxcunvt Ne 36-Pl
Komopas cooepaicum 06oavbuioe Koauwecmso xaiopuoos (9926 me/om®), Hampus u kansa (7204,08 Me/OM®), Kanvyus
(232,5 Mz/aM3) u maenus (58,3 MZ/@MS), a cnedosamenvho, 611emcs gblcokomuneparuzoganmo (19289,7 M2/0M3) u
arcecmrotl (16,4 °)K). Kpome moeo, 6 netl cooepocumes muo2o ammonus (6 105 pas eviue [I[{Kp) u scenesa (bonee 10
IJ[Kp), a maxkoce muxposnemenmol — 1100 u opom (21,0 u 50,0 M2/0M3), umo eviuie II/[Kp ¢ 52,2 u 37,0 pa3.
3acpazuarowue ewecmsea (eanozenvl, msdicenvle Memaiivl U 0p.) OCANCOAOMC HA OHO 6000MOKO08, €030a8as
MOKCUKOI02UYECKYIO CUmyayuio 051 OOHHbIX 6uoyero308. C nomowsto pacmumensHozo mecm-obvekma Avena sativa
OvLIa oyeHeHa MOKCUYHOCIb OOHHBIX 2PYHMO8 pyubs, p. Apemsanku u p. Upmoiu 6 mecme énadenus p. Apem3sanku.
Ycemanosneno, umo epynmul 6 pazuoil cmeneHu UHSUOUPYIOM BCXOJCECMb CEMAH U YSHemAarm pocm KOpHeU U
aucmves oeca. Haubonee moxcuunvivu oOviiu npodvt Ne 3 (pyueti ¢ 10 m nudxce ckeaxcunwt) u Ne 7 (p. Apemzanxa
HUdice enadeHus pyuss). B nepeom ciyyae epynm cooepicai nosbiueHHOe KOIUYeCmE0 XA0puoos, Mapeanyad, pmymu,
HUKens, ceunya, 4mo eviuie Gona oas pek oea Tiomenckou oonacmu (Typa, Hviwma) ¢ 233, 9,0; 5,0; 2,3 u 1,2 pasa
coomeemcmeentno. Bo emopom ciyyae codepocanue xnopudos npegviuiano ¢gou 6 15 paz u pmyme — 6 1,7 pasa.
CoOepoicanue Opyeux mMAdNCenblX Memaniog Ovbli0 Hudce ¢Qona, HO He UCKIIOYeH cuHepeuyeckuil 3ggexm.
Tokcuunocms 2pyHmo8 p. Apem3sAHKU NOCMENeHHO CHUNCANACL NOo Mepe npubnudxcenus K p. Hpmoiw, Ho He
docmueana ¢oua (p. Apemsanka eviue enadenusi pyunvs). Cymmapuwiii noxazamenv moxcuunocmu (CIIT) epynmos
mecHo koppenuposan (v = 0,799) ¢ cymmapnvim noxazamenem ux 3azpazuenus u saconenus (CII3 o). Axkmyanonocmo

OaHHOU p(l60n’lbl 06yCﬂ06]I€H(l omcymcecmeuem 6 Jumepamype OaHHBIX NO OYEHKE IKONIO2UHECKOUl ONACHOCMU



2e0MEPMANLHBIX 800 CAMOUZIUBATOWUXCSL CKBANCUH OJI51 MATLIX B0OOMOKO8, HAX0OAUWUXCA HA 6000COOPHOU NA0OWAO0U
KDPYRHBIX MASUCMPATbHBIX PEK, BANCHLIX 8 PLlOOXO3AUCMEEHHOM OMHOUEHUU.

Knrouesvie cnosa: ckeascuna; eeomepmanvhvle 600bl; epyHmul, p. Apemsauxa; p. Hpmoviw,; 3aepsazHeHue;
X10pUObl; U00UObl, Hpomudsvl, msicenvie memanivl (ITM); buomecmuposanue, osec

POLLUTION AND PHYTOTOXICITY OF BOTTOM SOILS OF WATERCOURSES WITHIN
THE AREA OF A FLOWIN OIL WELL No.36-RG
IN TOBOLSK DISTRICT OF TYUMEN REGION

L.V. Mikhailova®?, A.S. Aleksandrov’, A.S. Rychkova®

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

This paper provides results of a survey of the Aremzyanka River performed in 2017. The Aremzyanka River is a
first-order tributary of the Irtysh River which is one of the largest rivers in Russia and a pond of the highest
commercial fishing class. This paper shows that a stream discharges geothermal water of a flowing oil well No.36-PI”
to the Aremzhyyanka River, which contains great quantities of chlorides (9926 mg/dm?), sodium and potassium
(7204.08 mg/dm?), calcium (232.5 mg/dm®) and magnesium (58.3 mg/dm®) and, thus, is highly mineralized (19289.7
mg/dms) and hard (16.4°GH). Furthermore, this water contains great quantities of ammonium (105 times higher than
the maximum one-time MPC) and iron (more than 10 maximum one-time MPC), and microelements such as iodine
and bromine (21.0 and 50.0 mg/dm®) in concentrations 52.2 and 37.0 times higher than the maximum one-time MPCs.
Pollutants (halogens, heavy metals, etc.) sediments on the bottom of the watercourse posing a toxicological threat for
benthic biocenosis. Using a plant test object (Avena sativa) we evaluated toxicity of bottom soils of the river, the
Aremzyanka River, and the Irtysh River at the confluence of the Aremzyanka River. We found that soils inhibit seeds
germination capacity and growth of oat roots and leaves to a different extent. Samples No.3 (the stream 10 m
downstream of the well) and No.7 (the Aremzyanka River downstream of the confluence of the stream) were the most
toxic ones. In the first instance, the soil contained chlorides, manganese, mercury, nickel, and lead in excessive
concentrations which exceeded background concentrations in rivers of Southern Tyumen Region (the Tura, the
Pyshma) by 223; 9..0; 5.0; 2.3; and 1.2 times, respectively. In the second instance, content of chlorides exceeded
background concentrations by 15 times, while the level of mercury was 1.7 time higher. Content of other heavy metals
was lower than their background concentrations; however, the synergy effect is possible. Toxicity of soils of the
Armezyanka River was gradually reducing as we got closer to the Irtysh River; however, it never reached the
background level (the Armezyanka River upstream of the confluence of the stream). The cumulative toxic equivalency
factor (TEF) of soils was closely correlated (r = 0.799) with the cumulative bottom soil pollution and salinization
factor. Topicality of this paper is pre-conditioned by lack of information in literature about evaluation of ecologic
hazards posed by geothermal waters of flowing oil wells to small watercourses located within catchments of large
main rivers which are important in terms of commercial fishing.

Key words: well; geothermal waters; soils; the Armezyanka River; the Irtysh River; pollution; chlorides; iodides;
bromides; heavy metals; biotesting; oat



OLIEHKA MOP®O®PHN3NOJIOT MYECKOI'O COCTOSTHUS
MOJIOJIH JIEIITA ABRAMIS BRAMA (CYPRINIDAE: CYPRINIFORMES)
B YCJIOBUSIX HE®TSIHOI'O 3ATPSI3BHEHU S CEBEPHOM YACTH
KACHHUMCKOI'O MOPSI

A. B. Konskora', H. H. (I)eI[OPOBaZ, B. I1. MiBanos?, H. B. Kapblrmlal, 9. C. IMonosa®

'OI'BHY «Kacnuiickuii HAy4YHO-HCCIIE10BATENbCKUI MHCTUTYT PHIOHOTO XO351iCTBaY,
414056, Poccus, . AcTpaxanb
2OI'bOY BO «AcCTpaxaHCKHii TOCY[ApCTBEHHbIH TeXHHUCCKHiT yHUBEPCHTET,
414056, Poccus, r. AcTpaxaHb

Ha ocHnose pe3ynbmamos —2ucmonocuyeckux U MOKCUKONOSUHECKUX — UCCIe008aHUll  Odemcs —OYeHKd
mopgoghusuonocuueckozo cocmosnus monroou jaewa Abramis brama (Linnaeus, 1758) 6 cesepuoii wacmu
Kacnuiickoeo mops. Y obcredosannuvix pwib 3apecucmpuposansl 3HauumenvHvle Hecneyuguueckue nogperncoenus
KemoK mxaweu u opeanos. Hapywenus 6 nepgyio ouepeob 3ampoHyIu KlemKu mKauel U opeaHos, Haxooauuxcs 6
HenocpeoCmeeHHOM KOHMAKmMe ¢ 800HOU Cpedou. Dmo 21aeubim 06pa3zom xiabpsl, Komopule y puld yoice Ha NepeoM
200y OJHCUBHU UMeNU OeCMPYKMUBHble 2UCHONAMOMOPpoNoUYecKUe USMEHeHUs. Y O08YXAemoK noepexlcOeHus.
(3apecucmpuposannvie 60 6cex 00CIe008AHHBIX OP2AHAX) HOCUNU XpOHUYecKull xapakmep. B 6ode u OouHbix
OMIIOJCEHUAX UCCNIeOYeMOll  AK8AMOpUU MOpPs OOHAPYIHCEHO Npucymcmeue Hepmenpooykmos 6 Koaudecmee,
HeCKOIbKO pa3 npesvluaroujem npeoeibHo 0ONyCmuMblll yposens. B mblueunou mranu polo 6bia671eHO HAKONJIeHUe
1271e8000p0008, 6 MOM yucie Ux Hauboiee MOKCUYHOU Gpaxkyuu (apomamuuecxou). Hepmanoe 3zacpaznenue
Ceseproco Kacnus moeno a8umvcsi 00OHUM U3 (akmopos, cnocoOHbIX 8bl36amb CIMPYKMYPHble USMEHEHUs KIemoK
mKaHel u op2ano8 Monoou newd. B yenom pezynbmamvr npogedennvix 6 cegepnou uacmu Kacnuiickozo mops
UCCIe008aAHULl  CBUOEMENbCBYION O  HEYO0B8I1eMBOPUMENbHOM — (PUBUOIOSUHECKOM COCMOSHUU MON00U Tewd,
YXyouienue KOmopoeo Mo2io Oblmb Gbl36AHO B030eUcmeuem HeqhmenpoOyKmos, UHMEHCUBHO HAKANIUBAWUXCS 8
puloax.

Kniouesvie crosa: monoow newa, Kacnutickoe mope; uzmeHeHus opearos; mopgoghuzuonocuieckoe cocmosmue;
Heghmsanoe 3azpsaznenue

ASSESSMENT OF MORPHOLOGIAL AND PHYSIOLOGICAL STATE
OF YOUNG ABRAMIS BRAMA (CYPRINIDAE: CYPRINIFORMES)
IN THE CONTEXT OF OIL POLLUTION OF NORTHERN PARTS
OF THE CASPIAN SEA

A.V. Konkova®, N.N. Fedorova?, V.P. lvanov?, N.V. Karygina®, E.S. Popova®

Federal State Budgetary Scientific Institution “Caspian Research Institute of Fisheries”,
Astrakhan, Russia 414056
’Federal State Budgetary Educational Institution of Higher Education

“Astrakhan State Technical University”,
Astrakhan, Russia 414056

On the basis of results of histological and toxicological analyses we provide assessment of morphological and
physiological state if young Abramis brama (Limmaeus, 1975) in northern parts of the Caspian Sea. In the fishes we
examined we detected minor non-specific cell damages in tissues and organs. In the first instance, the said disorders
involved cells of tissues and organs which are in direct contact with the aquatic environment. These, mainly, include
gills in which destructive histopathomorphological changes were detected in fishes which had not yet reached the age



of one. Two year old species had chronic damages (detected in all organs we examined). In water and sediments of
the water area we studied we found petroleum products in concentrations were several times over the maximum
permissible level. In muscle tissue of fishes we detected accumulation of hydrocarbons, including the most toxic of
their fractions (aromatic hydrocarbons). Oil pollution of the northern part of the Caspian Sea could be among the
factors which might cause structural changes in cells of tissues and organs of young bream. On the whole, the results
of studies performed in the northern part of the Caspian Sea give evidence to the fact that the current physiological
state of young breams is unsatisfactory, worsening of which may have resulted from effects of petroleum products
which accumulate in fish intensely.

Key words: young breams; the Caspian Sea; changes in organs; morphological and physiological state; oil
pollution



