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Cmepnadb — 00uH u3 6edywux 00beKmos mogapHo20 UHOYCMPUATLHO20 0CEMPOBOOCMEA, 8 OCHO8E KOMOPO20
Jexcam MexHoNo2UU  (HOPMUPOBAHUS MAMOYHBIX CmMA0 8 chneyuguueckux O euoa yciogusax. B cmambe
PACCMAmMpUBarOmest BONPOCHl GIUAHUSL MEMNepamypvl 800bl HA APOYECC NPOXOHCOEHUS U HPOOOIHCUMETLHOCTD
002eHe3a npu BbLIPAWUBAHUL DEMOHMHBIX SPYRN U COOEPAHCAHUU NPOU3BOOUmENell CMepasion 8 MelCHEePeCmosblil
uHmepsan. Y camox, nponycmueuiux Hepecm, 6 MeNCHEpeCmos8oM UHmMep8aie Npoxooum npoyecc pe3opoyuu
AcuHXpoHHO pazeusarowuxca ooyumos. Ha dopmuposanue nogotl eenepayuu uxpsr mpedoyemcsa 180 cym ¢ cymmou
menna He menee 3800 epadyco-omeu. Illpu cymme menna 3400 epadyco-Ouell npossisiomcss UHOUBUOYATbHLLE
ocobennocmu: yacmo camox (oxono 50 %) popmupyem nosy1o cenepayuio uKpuvl, Opyeas 4acms — NponycKaem Hepecm
U 071 OKOHYAMENbHO20 CO3PEBAHUS NOTIOBbIX NPOOYKMO8 UM OONONIHUMeNbHO mpebyemcs He menee 5000 epadyco-oHel.
Ilpu cymme menna 6onee 5000 epadyco-OHell camku 2eHepupyrOm HO8YI0 NOPYUIO UKPbl exce200Ho. [lanHas eudoeas
0CcoOeHHOCMb  CMepasoUu  NO360AAEm  PecyIupo8ams  NpPOOOINCUMETBHOCMb  002eHe3d Osl NOJAYYeHUs. NOJ0GbIX
nPOOYKmMo8 (UKpwl) 6 O1a2onpusimHule poib08OOHBIE CPOKU.

Kniouesvie cnosa: unoycmpuanvhoe Xo3aUCmeo; CMepiasiob, CaMKd, CMaous 3pelocmu, MediCHepecmoagulii
UHMEPBATl;, CYMMA MENIA; 002EHE3, BUMEINI0EHE

STERLET OOGENESIS (ACCIPENSER RUTHENUS LINNAEUS, 1758)
OF VOLGA POPULATION IN THE CONDITIONS OF AN INDUSTRIAL ENTERPRISE

E. A. Melchenkov, V. A. lliasova, T. A. Kanideva, E. N. Bekina,
E. A. Danilova, A. P. Vorobev, A. A. Archibasov

Branch for the freshwater fisheries of VNIRO ("VNIIPRKH"),
p. Rybnoye, Moscow area, Russia, 141821

Sterlet is one of the leading objects of commercial industrial sturgeon breeding, which is based on the technology
of forming broodstocks in species-specific conditions. The article considers the influence of water temperature on the
process of oogenesis and duration of oogenesis during the rearing of reproductive groups and maintenance of sterlet
producers during the inter-spawning interval. The females that missed spawning experience the process of resorption
of asynchronously developing oocytes in the inter-spawning interval. The formation of a new generation of fish roe
requires 180 days with a sum of the warmth of at least 3800 degree-days. When the sum of warmth is 3.400 degree days,
individual peculiarities appear: some females (about 50%) form a new generation of fish roe, another part misses
spawning and needs at least 5,000 degree days additionally for final maturation of sexual products. With the sum of the
warmth of more than 5000 degree-days, females generate a new batch of fish roe each year. This species peculiarity of
sterlets makes it possible to regulate the duration of oogenesis to produce sexual products (roe) at favorable fish
breeding times.



Keywords: industrial agriculture; sterlet; female; maturity stage; inter-spawning interval; the sum of warmth;
oogenesis; vitellogenesis

OOI'EHE3 CUBUPCKOI'O OCETPA (ACIPENSER BAERII BRANDT, 1869)
B YCJIIOBUAX HHAYCTPUAJIBHOI'O ITIPEAIIPUATHUA
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B mpeocmasnennvix  mamepuanax — paccMampugarOmcsi - pe3yibmamvl  UCCIe008AHUU  COCMOSIHUS
60CHPOU3BOOUMENLHOL CUCMEMbL U NPOYECCA 002EeHEe3d 8 MENICHEPECTNOBbIIL UHMEPBAL Y CUDUPCKO20 0Cempa 8 YCA0GUSIX
UHOYCIPUATILHO20 XO3UCMBA CO CPeOHe200060U cymmou menia 5600 epadyco-ouet. Ycmarnosneno, umo npu 3motul
cymMme menia CamKy Cubupckozo ocempa cospesaiom Ha wecmotl 200. QoceHe3 6 MeICHEPeCmOosblX UHMEPBANAX
MOdICEm UMemb pasiuyHylo OnumensHocmy. dacms camox, dasxce npouos npoyecc pe3opoyuu RoI08bIX NPOOYKMOs, U
nocie Hepecma Mo2ym co3pesams Ha CLedyiouuii 200, Opyaue CamKu nPonycKarom 00Ut Uil 08a Hepecmosblx nepuood.
Cruoicenue 200080t cymmul menia 00 4200 epadyco-Oneli 8bi3vieaem cmeujeHue Noal0eblX YUKI08 Ha 084 HEPECnosblx
ce30Ha u bonee, 00 3000 epadyco-oneil — He MeHee HeMm HA MPU HEPeCMOBbIX Ce30HA. Y camok cubupckozo ocempa 6
npeoenax Kaxcool Cmaduu 3peiocmu nOI08bIX RPOOYKNO8 NPOCIENHCUBACTICSL Ce30HHASL OUHAMUKA YEEIUYEHUsL YPOBHS
benxka 6 niazme Kpogu Om 8eCHbl K OCEHU; NO8blUleHUe YPOBHS OeKA 8 NIA3Me U MPUSIUYEPUO08 8 KPOSU NPOUCXO0UM
MAKaice no mMepe co3pesanusi NOI08bIX NPOOYKMOE. Imu NOKA3AMeENU MO2YM A6IAMbCSA OPUSHIMUPOM NPU OYEHKe YPOBHSL
PA38UmMUsi 00YUMO8 y CAMOK CUOUPCKO20 ocempa.

Knioueswvie cnosa: cubupckuii ocemp, camka; MeiCHePeCmosblll UHMeEPBai, 2paoyco-0HuU,; CYMMA Menia,; 002eHe3;
ooyum

OOGENESIS OF THE SIBERIAN STURGEON (ACCIPENSER BAERII BRANDT, 1869)
IN THE CONDITIONS OF AN INDUSTRIAL ENTERPRISE

E. A. Melchenkov, V. A. lliasova, T. A. Kanideva, E. N. Bekina,
E. A. Danilova, A. P. Vorobev, A. A. Archibasov

Branch for the freshwater fisheries of VNIRO ("VNIIPRKH"),
p. Rybnoye, Moscow area, Russia, 141821

The presented materials consider the results of studies of the reproductive system and oogenesis process during the
inter-spawning interval of Siberian sturgeon under industrial farm conditions with the average annual sum of the
warmth of 5600 degree-days. It has been established that with this sum of warmth, female Siberian sturgeon mature by
the sixth year. Oogenesis between spawning intervals may have different duration. Some females, even having passed
the process of resorption of sexual products, and after spawning, can mature for the next year, another one miss one or
two spawning periods. Decrease of the annual sum of warmth to 4200 degree-days causes shifts of sexual cycles for two
spawning seasons or more, to 3000 degree-days — for at least three spawning seasons. In Siberian sturgeon females, a
seasonal dynamics of the increase in the plasma protein level from spring to autumn is traced within each stage of
sexual maturity; the increase in the plasma protein and triglycerides in the blood also occurs as the sexual products
mature. These indicators can be a reference point for assessing the level of oocyte development in females of Siberian
sturgeon.

Keywords: Siberian sturgeon; female; inter-spawning interval; degree-days; the sum of warmth; oogenesis; oocyte



BJIMAHUE COJIEHOCTH BO/bI
HA ITPOJOJIKUTEJIBHOCTD IBUXEHHUSA CIIEPMATO30U/10B
N OIVIOJOTBOPAEMOCTD UKPbI CUI'OBbBIX Pblb COREGONIDAE

H. B. CmemutuBas®, C. M. Cemenuenko® 2

Tromencknit pumman ®IEHY « BHUPO» («I"0cpbIOLEHTDY ),
625023, Poccus, r. TromeHB
20I'bOY BO «I"ocynapcTBeHHEI arpapHslii yauBepcuTeT CeBEpHOT0 3aypanbsiy,
625003, Poccus, r. TromeHb

DKcnepumenmanbHo UCCie008aAHO GIUAHUE KOHYEHMPAYULU BOOHO20 PACMEOPA XA0PUOA Hampus (CoieHoCmu 600bl)
Ha 08U2AMENbHYIO AKMUBHOCHb CHePMAmMO30U008 U ONI000MBOPIEMOCb UKPLL cucoevix pulo Obb-Upmbiuickozo
bacceina. Mamepuanom cnyscunra cnepma peunoi gopmol nensou Coregonus peled, cuea-nvwicesina C. lavaretus
pidschian, wupa C. nasus u myzyna C. tugun. Bausnue conenocmu Ha oniooomeopsemocmy Usyyaiu Ha UKpe 03epHoll
u peyrou ghopm neasiou, neixcvaua, yupa u mykcyua (C. muksun). Ipu nosviuenuu conenocmu 600vt om 0,1 0o 1-5 2/n
OMMEUeHO YenuteHue nPOoOOJINCUMETbHOCIU O8UNCEHUSL ChepMamo30udo8 na 11-23 %. [lpu yeenuuenuu conenocmu
ceviue 5 2/1 08ucamenvbHas akmuHOCMb CREPMAMO30U008 NOCIe008aMENbHO CHUMNCANACh. B duanazone conenocmu 5—
10 2/n npodoadcumenvHoCmy OBUINICEHUSI CNEPMAmMOo30u008 yupa ovina Ha 41-51 % menvuie, uem y cuea-nvloiCobAHA,
nensdb U My2yH 3aHUMATU NPOMeNCYmouHoe nonodcerue. Ilocmynamenvroe O0gudicerue cnepmamo3oudos y 6cex
UCCNIeO0BAHHBIX U008 NPEKPAWAIocy npu Kouyewmpayuu 15 2/1, xonebamenvHoe oOsudcenue — npu 21 2/n.
Hezamusnoe snusinue conenocmu Ha 00110 NOOBUICHBIX CHEPMAMO30UO08 HAYUHANLO NPOSAGTSAMbCA NPU KOHYeHmpayuu
ceviute 10 2/1. Onnooomeopenue uKkpbl 8 ONLIMAX NPOBOOUIU 8 800€ C PA3HOU KOHYEHMpayuel coau npu IKCno3uyuu 5
mun. Iocaedyrowee pazsumue UKPUHOK 00 MOMEHMA OYEHKU ONJI000MBOPAEMOCIIU NPOUCX00UI0 6 npecHou sooe (0,1
e/n). MakcumansHvle 3HaueHUss ONI000mMeopaemMocmu ommeyeHsl 8 ouanasone coienocmu om 0,1 0o 5 e/n. JlanvHetiwiee
VeeIUuUeHUe CONEHOCIU NPUBOOUTIO K  NOCIeO08AMENbHOMY  CHUJICEHUIO  onnodomeopsiemocmu. Eounuunoe
ONI000MBOPEHUe UKPUHOK 0OHapydiceno npu coierocmu 25 u 30 2/, necmomps Ha OMCymcmeue 08ueamenbHou
AKMUBHOCMU CREPMAMO30Ud08. B onvimax npu conenocmu 35 2/n onnooomeopenue ukpvl ne npoucxoouno. He
BbIABIEHO BUOOBOU CHEYUDUKU GIUSHUSL COTEHOCTU 800bL HA (DEPMUTLHOCHb UKDDL.

Kniouesvle cnosa: cucoevie pbl6bl,‘ cnepmamosou()bl; NOOBUNCHOCTND cnepmamo3ou006; UuKkpa, cojernocms,
onﬂoéomeopﬂeMocmb

INFLUENCE OF WATER SALINITY
ON SPERM MOTION TIME AND FERTILIZABILITY OF WHITEFISH ROE (COREGONIDAE)

N. V. Smeshlivaial, S. M. Semenchenko? 2

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

The effect of the concentration of water solution of sodium chloride (water salinity) on sperm motility and
fertilization of whitefish in the Ob-Irtysh River Basin was studied experimentally. The material was semen from the river
form of the Coregonus peled, the Siberian whitefish C. lavaretus pidschian, broad whitefish C. nasus, and tugun C.
tugun. The effect of salinity on fertilization was studied on the roe of lake and river forms of peled, Siberian whitefish,
broad whitefish, and muksun (C. muksun). With an increase in water salinity from 0.1 to 1-5 g/l, an increase in the



duration of sperm motility by 11-23% was noted. With an increase in salinity over 5 g/l, sperm motility decreased
consistently. In the salinity range of 5-10 g/l, the duration of broad whitefish sperm motion was 41-51% shorter than
that of the Siberian whitefish; the pelad and tugun occupied an intermediate position. The progressive movement of
sperm in all studied species stopped at the concentration of 15 g/l, oscillatory movement — at 21 g/l. The negative effect
of salinity on the proportion of motile sperm began to appear at concentration above 10 g/l. The fertilization of the roe
in the experiments was carried out in the water with different salt concentrations at the exposure of 5 min. The
subsequent development of roe until the assessment of fertilization was carried out in freshwater (0.1 g/l). The maximum
fertilization rates were observed in the salinity range from 0.1 to 5 g/I. A further increase in salinity led to a consistent
decrease in fertilization. Single fertilization of roe was found at the salinity of 25 and 30 g/l, despite the absence of
sperm motility. In experiments with the salinity of 35 g/l, fertilization of roe did not occur. No species-specific effects of
water salinity on the fertility of roe were found.

Keywords: Coregonidae; sperm; sperm motility; roe; salinity; fertilizability

COBPEMEHHOE COCTOAHHUE COOBHIECTB 'MAPOBUOHTOB PEKHA IISICUHbBI
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IIposooumsie panee uccredosanus sxocucmemvl daccetina p. Ilacumvl ObLIU COCPEOOMOUEHbL HA U3YYEHUU
UXMuUohayHsl, NIGHKMOHHO20 U BEHMOCHO20 coobuecmaa 6000emos naamo Ilymopana. Coobwecmaa 2udpobUoOHmMo8
UCCEN08ANUCH MOTILKO KAK KOPMOBble 0OBEKMbl HECMOMPS HA MO, YMO OCHOGHbIE CIPYKMYPHbLE XAPAKMEPUCHUKU
IMUX CO0OUecm8 AGIOMCS NOKA3AMENAMU KAYecmaa cpedvl. B cesa3u ¢ yem 603HUKAA He0OX0OUMOCTb 0OHOBUMD
OanHble 0 COCMOSTHUU NIAHKMOHHLIX U OeHMOCHbIX coobuecms p. Ilacunvl. Mamepuan coopan 6 aseycme 2018—2019
ee. Ha 12 cmanyusix p. [lacunvl u 06paboman co2nacHo odwWenpuHAMbIM Memoouxam. B pezyismame uccredosanuil 8
coobwecmae 300N1aHKMOHA OAHHO20 8000MOKa obHapyiceno 35 makconos, exmouas Rotifera — 18, Cladocera — 9,
Copepoda — 8. 1o koruuecmsenHbiM XapaKmepucmukam 300-NiIaHKMOHA PeKa s6I51emcst MAI0OKOPMHOU (buomacca 0o
91,56 me/m®). Jonnoe coobwecmso npeocmasneno 44 maxconamu, omuocswumuca x 12 zpynnam: nemamoowt,
onueoXemvl, BOOsAHble Kiewl, am@unoosi, U30N00bl, JHCYKU, DYYEUHUKU, BECHAHKU, NOOeHKU U OBYKDbLIblE
(Chironomidae, Ceratopogonidae, Limoniidae). Ilo nokazamensam 6uomaccol 3000€HMOCA, CO2NACHO UWIKANE
M. JI. [Tuozaiixo, p. Ilacuna na nexomopwvix yuacmxax evicokoxopmuas (0o 20,64 2/m?). Bwiseénenvi uzmenenus
CMPYKMYPHO-QYHKYUOHATHHOU OCHOBYL U MAKCOHOMUYECKO20 COCMABA COODUEeCmE 2UOPOOUOHIMO8 0T UCMOKA PEKU K
VCMbIO, bI36AHHBIE CMEHOU 2UOPOIOSUYECKUX YCTIO8ULL 8 CUCHEME «03ePO — DeKd — MOpey, d MAaKICe GIUSHUEM
HACENeHHbIX NYHKMOSG U npeonpusmuil, Haxooswuxcs ¢ Hopunbckom npomviuiiennom patione Kpacrosipckozo kpas.
IIposedena oyenka xawecmea 600bl ¢ NOMOWBIO UHOEKCA CANPOOHOCMU. HO NOKA3AMENIM 300NIAHKMOHA 8004 P.
ITacunwt omuocunacy x I-Ill knaccy xauecmea (800a «yCIOBHO UYUCMAA» — «3ASPA3HEHHAS»), NO NOKA3AMENAM

3000enmoca — |-l knacc kauecmasa (600a «YCI06HO YUCTNASLY — (3ACPASHEHHAAY).

Kniouesvie cnosa: peKa HﬂCMHa,’ 300NJIAHKMOH, 3006€Hm06’,‘ HucieHHocms, 6u0Macca; Kawecmaeo 800bl



THE CURRENT STATUS OF HYDROBIONTS COMMUNITIES
OF THE PYASINA RIVER

lu. lu. Forinal2, M. V. Eremina?, V. A. Zadelenov' 2

'Krasnoyarsk Branch of VNIRO ("NIIERV"),
Krasnoyarsk, 660049, Russia
2 Federal State Budgetary Educational Institution of Higher Education
"Krasnoyarsk State Agrarian University" (Krasnoyarsk SAU),
Krasnoyarsk, 660049, Russia

Previous studies of the ecosystem of the Pyasina River basin were focused on studying the ichthyofauna, plankton,
and benthos communities of water bodies of the Putorana Plateau. The communities of hydrobionts were studied only
as food objects, despite the fact that the main structural characteristics of these communities are indicators of
environmental quality. In this regard, there was a need to update data on the state of plankton and benthic communities
of the Pyasina River. The material was collected in August 2018-2019 at 12 stations of the Pyasina River and processed
according to generally accepted methods. As a result of the research, 35 taxa were found in the zooplankton community
of this watercourse, including Rotifera — 18, Cladocera — 9, Copepoda — 8. According to the quantitative characteristics
of zooplankton, the river is having insufficient nutrients (biomass up to 91.56 mg/m®). The bottom community is
represented by 44 taxa belonging to 12 groups: nematodes, oligochaetes, water mites, amphipods, isopods, beetles,
caddis flies, stone flies, mayflies, and bivalves (Chironomidae, Ceratopogonidae, Limoniidae). According to the
zoobenthos biomass, according to the scale of M.L. Pidgayko, the Pyasina River is eutrophic in some areas (up to 20.64
g/m?). The changes in the structural and functional basis and taxonomic composition of communities of hydrobionts
from the river source to the mouth, caused by a change in hydrological conditions in the system “lake — river — sea”,
as well as the influence of settlements and enterprises located in the Norilsk industrial district of Krasnoyarsk Krai were
revealed. The water quality was assessed using the index of saprobity: according to zooplankton indicators, the water
of the Pyasina River was of I-1IT quality class (“conditionally clean” — “polluted” water), by indicators of zoobenthos
— |-l quality class (“conditionally clean” — “polluted” water).

Keywords: Pyasina River; zooplankton; zoobenthos; quantity; biomass; water quality

XAPAKTEPUCTUKA 'EOTEPMAJIBHBIX BO/{
YEPKAIIIMHCKOI'O HOJIO-BPOMHOI'O MECTOPOXKJIEHUA
U BJUAHUE BOJbI CKBAYKUHBI Ne 36-PT" HA TUIPOXUMHWYECKHUHA PEXKUM PYUbs U
PEKHN APEM3HKHA
Yacts I. AOHHBIA COCTAB U MUHEPAJIM3ALIUSA
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B cmamve npusedenvt OanHvle XUMUHECKO20 COCMABA NIACMOBLIX MUHEPATUZ08AHHBIX 800 UO00-OPOMHO20
Mecmopodicoenus Yeprawunckozo yuacmka ¢ Tobonvckom patione Tiomenckou oonacmu om nepuooa 6cKpbimus Heop

(1963-1965 22.) 00 nacmoswezo spemenu (2017-2019 22.) nocne camonpousBoIbLHO20 PACKOHCEPSUPOBAHUA CKEANCUH.



Ha npumepe munuunoui cxeascunvr Ne 36-PI, npobypennoii ¢ 1965 2. na Il naonoimennou meppace p. Apemssnxu,
npumoxe I nopsioka p. Upmeiw, nokaszano, 4mo ckéaxicura, gponmarnupyiowas doaee 30 .1em 2ceomepmanvHoli 80001 ¢
munepanuzayueti 19,3 2/0m® u pacxodom 1000 m>/cym, exce2o0no 0o 2017 2. binocuna Ha no6epxHoCcms 3eMill U 6 p.
Apemssanxy 7039 m ocHosHbIX UOHO8, 6 mom uucie 3623 m xnopudos u 2630 m nampust u Kaaus, a makxice 7,7 m uoouoos
u 18,3 m 6pomuoos. C 2018 2. 600a 6 ckeadicune HA4aNa pacnpecHambCsl, MUHEPAIU3AYUs 6006l CHU3UAACL 00 1,1 2/0Mm°,
6EPOSIMHO, 30 CYem OANbHElUe20 PA3PYWEHUsl CIMBOLA CKEAICUHBL U CMEUEHUsT C NPECHbLIMU NOO3EMHBIMU 600aMU. MO
nOOMEEPHCOAeMCs CHUICEHUEM 6bicombl houmarna ¢ 7-9 00 3—4 m, memnepamypul 600vl ¢ 73 0o 37 °C, konyenmpayuu
azoma ammonutinozo ¢ 40,7 0o 2,94 me/om® u oonospemenno yeenuuenuem cooepacanus gocpamos, dncenesa u
opeanuyeckux eewecms. Vccnedosanue uoHHO20 cOCMAsa U MUHEPATUZAYUL 800bl CKEAJICUHBL, PYUbsl, MEKYUe20 Om
ckeadicunvl, U p. Apemsanxu noxazano, ymo 8 120 m Hudice 8nadenusi pyubsi cOCmas 800bl 8 peKe U3 UCXOOHO20
2UOPOKAPOOHAMHO-KATbYUEBO20 CMEHUICA HA XJIOPUOHO-HAMPUEsbll, YOenbHAas 0015 XA0PUO08 U HAMpUs C Kaauem
cocmasuna 69,6 % npomus 9,8 % na gpornosom yuacmre pexu (sviute 6nadenus pyuvs). Hecmomps na pacnpecrernue 600vl
6 ckeadicune, 600a 6 pyuve 6 2018-2019 z2. ¢ patione ckeéadxcunvt ocmaeanace conenou (18,4-15,0 2/0m°) 3a cuem
Hakonjenus xa0puoos 8 epynmax — eviue 3000 me/ke. Ilepeo enadenuem pyuvs 6 p. Apemzanxy (200 m Hudce ckeaxcumbi)
codeporcanue xaopudogs owiio 319 me/xe, 6 pexe (120 m Hudce snadenusi pyuvs) — 248 me/xe, a 6 ponosoli npobe (gviuue
enadenus pyuvsy) — 17,7 me/ke. Takum 06pazom, OoHHbIE SPYHMbL, HAKANIUBASL MAKPO- U MUKPOILEMEHMbL, OCIAIOMCSL
UCMOYHUKOM 3A2PA3HEHUsL 800bl 0adice ROCAE TUKSUOAYUL CAMOUZTUBAIOUWUXCIL CKBAICUH.

Kniouesvie cnosa: honmanupyrowas CKaNCUHA,; 2e0MePMalbHas 6004, pyyel, peka ApemssanKa, 0CHOGHbIE UOHbL,
MUHEPAnU3ayus

CHARACTERISTICS OF GEOTHERMAL WATERS
OF THE CHERKASHINSKY IODINE-BROMINE DEPOSIT
AND INFLUENCE OF WATER FROM WELL NO. 36-RG
ON THE HYDROCHEMICAL REGIME OF THE BROOK
AND THE AREMZYANKA RIVER

Part 1. IONIC COMPOSITION AND SALINITY
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Tyumen Branch of VNIRO ("Gosrybcenter"),
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’Federal State Budgetary Educational Institution of Higher Education
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3Federal State Autonomous Educational Institution of Higher Education
"University of Tyumen",
Tyumen, 625003, Russia

The article presents data on the chemical composition of formation mineralized water of the iodine-bromine deposit
of the Cherkashinskoe deposit in the Tobolsk district of the Tyumen region from the period of opening of subsurface
(1963-1965) to the present (2017-2019) after spontaneous reactivation of wells. By the example of the typical well No.
36-RG drilled in 1965 on the 1 terrace above flood-plain of the Aremzyanka river, a tributary of the | order of the Irtysh
river, it is shown that the well, flowing more than 30 years with geothermal water with salinity 19.3 g/dm® and flow rate
of 1000 m®/day, annually until 2017 brought 7039 tons of principal ions, including 3623 tons of chlorides and 2630 tons
of sodium and potassium, as well as 7.7 tons of iodides and 18.3 tons of bromides to the land surface and to the
Aremzyanka river. Since 2018, the water in the well began to desalinate, the water salinity decreased to 1.1 g/dm?,
probably due to further destruction of the wellbore and mixing with fresh groundwater. This is confirmed by a decrease



in fountain height from 7-9 to 3-4 m, water temperature from 73 to 37 °C, the concentration of ammonia nitrogen from
40.7 to 2.94 mg/dm?® and a simultaneous increase in phosphate, iron, and organic matter. The study of ionic composition
and salinity of water of the well, the stream flowing from the well, and the Aremzyanka river showed that 120 m below
the confluence of the stream, the river water composition changed from the initial hydrocarbonate-calcium to sodium
chloride, the specific proportion of chlorides and sodium with potassium was 69.6 % against 9.8 % in the background
section of the river (above the confluence of the stream). Despite the well's desalination, water in the brook remained
saline (18.4-15.0 g/dm?) in 2018-2019 near the well due to chloride accumulation in the soils — above 3,000 mg/kg.
Before the brook flows into the Aremzyanka river (200 m below the well), chloride content was 319 mg/kg, in the river
(120 m below the brook’s inflow) — 248 mg/kg, and in the background sample (above the brook’s inflow) — 17.7 mg/kg.
Thus, bottom soils, accumulating macro- and microelements remain a source of water pollution even after the
liquidation of self-discharging wells.

Keywords: flowing well; geothermal water; brook; Aremzyanka river; principal ions; salinity

BJIUAHUE CE3OHHOI'O ®AKTOPA
HA MUKPOBUOLEHO3 BO/J1bl ! PbIBbI
W3 ECTECTBEHHBIX BOJOEMOB CPEJTHEM MMOJIOCHI POCCHHA

M. C. Kykun

@unman no npecHoBogHOMY priOHOMY X03s1icTBY @PI'BHY « BHUPO» («BHUUIIPX)»),
141821, Poccusi, MockoBckas 001., JIMUTPOBCKUH T.0., moc. PeioHOE

IIpusedenvt pe3yibmamoi UCCIE008aHUL, ONpedenaiouiue poib CE30HHO20 PAKMOPA 8 USMEHEHUSX, NPOUCXO0SUUX
HA NPOMANCEHUU GECEeHHEe-OCEeHHe20 Nepuodd 8 KAYeCMBEHHOM COCmage MUKpOOUOYEeHO3ad B800bl U pblObl U3
ecmecmeenHblx 6000eM08 cpedHell noaocsl Poccuu, noxkasano enuanue MUkpoouoyeno3a 600bl Ha MUKPOOUOYEHO3 pbio,
NpuUGedeHvl Ce30HHbLE UMEHEHUST GUPYIEeHMHOCIU A9POMOHAO, INUB0OMUYECKOE U IKOTOUYECKOE COCMOSIHIE BOOHBIX
00beKmMOo8 8 3aBUCUMOCTU OM CE30H08 200d. Pesyrbmamvl ucciedo8anull NOKA3AAU, YMO GCMPEUAeMOCmyb U
PAcnpoCmpaneHHOCMb ONPeOelenHblX SPYNn MUKPOOPSAHUSMOG 8 eCIECMBEHHbIX 6000eMax cpedHetl nonocvl Poccuu
HAanpsamMyIo 3a6UcAm Om GIUSHUSL CE30HHBIX (DaKmopos Ha cpedy 0oumanus, Ha npeobradanue 8 IKOJI02UYeCKUX HUUAX
PA3TUYHBIX 2DV MUKPOOP2AHUIMO8, HA OUOI02UYecKue Ceolucmea Oaxmepuil, NOSbIUEHUE BUPYIEHMHOCIU
aspomonad npu  yxyoutenuu yciosuti cpeovl. Ce30HHble UBMEHEHUsT Kauecmeéa 600bl GIUAIOM HA UMMYHO-
Quzuonocuveckuti cmamyc  2uOpoOOUOHMO8 — HA  CHOCOOHOCMb  3AUWUMHBIX — CUCHEM  MaKpOOP2aHUIMA
Npenamcmeosamy €20 KOHMamMuHayuu OaKmepuanbHulMU deeHmamu, 3a001e6anuio u eubenu povld 6 ecmecmeenHblx

nonyJAyusx.

Kniouesvie crosa: cezounviii haxmop, ecmecmaenuvie 6000eMbl; MUKPOOUOUEHO3 800bl, MUKPOOUOYEHO3 PblObl;
KOHMAMUHAYUs, INU300MULECKOe 3HAUEHUE, IKOL02UUECKOe 3HAYeH e

SEASONAL EFFECTS ON THE MICROBIOCENOSIS OF WATER AND FISH
FROM NATURAL WATER BODIES IN CENTRAL RUSSIA

M. S. Kukin
Branch for the freshwater fisheries of VNIRO ("VNIIPRKH"),

p. Rybnoye, Dmitrov region, Moscow area, 141821, Russia

The results of the research determining the role of a seasonal factor in the changes taking place during spring and
autumn period in qualitative composition of water and fish microbiocenosis of natural water bodies of midland of Russia
are given, the impact of water microbiocenosis on fish microbiocenosis is shown, seasonal changes in virulence of



aeromonads, epizootic and ecological state of water bodies depending on seasons of the year are presented. The results
of studies have shown that the occurrence and prevalence of certain groups of microorganisms in natural water bodies
of the midland of Russia directly depend on the influence of seasonal factors on the habitat, on the prevalence of various
groups of microorganisms in ecological niches, on the biological properties of bacteria, and the increase in virulence
of aeromonads under deteriorating environmental conditions. Seasonal changes in water quality affect the immune and
physiological status of hydrobionts — the ability of macroorganism defense systems to prevent its contamination by
bacterial agents, disease, and death of fish in natural populations.

Keywords: seasonal factor; natural water bodies; water microbiocenosis; fish microbiocenosis; contamination;
epidemiological significance; ecological importance

9KOJIOTMYECKAS OHEHKA PEUHOM CETU BACCEVHA PEKH TEPEK
HA TEPPUTOPUM KABAPJUHO-BAJIKAPCKOM PECITYBJINKH

M. M. Jlos108%, A. B. Xa6:kokon?, O. O. 'erokos?, JI. Y. IOcynosal, O. JI. Tperbsakona®

l®dI'BOY BO «MHryuickuii rocyiapcTBEHHbIN YHHBEPCUTETY,
386132, Poccus, r. Hazpaub
2PpI'OY BO «Kabapauno-Bankapckuii rocy1apcTBeHHbIH arpapHblii yHUBEPCHTET
M. B. M. KokoBay,
360030, Poccus, r. Hanpuuk
3®I'BOY BO «JloHCKOii rocy1apcTBEHHBII arpapHblil yHUBEPCUTET»,
346493, Poccust, PoctoBckast o0macts, noc. [lepcuanoBckuit

s yemoiiuugoeo uUCnonrb3068anus pecypcog B0OHBIX IKOCUCHEM HeoOX00UMbl COXpaHeHue 3anacog 600bl,
B0CCMAHOBNICHUE €e KaueCmed, N00OepIHCaAHUe PbLOHBIX 3aNaCo8, COXPAHEHUe OUONI02UYECKO20 PAZHO00PA3Us, OXPAHA
VHUKATIbHBIX 800HBIX 00beKmMOo8. AHAnU3Upyemcs: HblHeuHee COCMOosHUe 800HOU IKocucmemuvl u uxmuopaynvi KbP.
Mamepuanom 0ns nposedenust pabom ROCIYHCUU CHEYUATbHBIE 2UOPOTIOSUYeCKUe HAOMO0eHUs, UXMUOLo2UYecKue U
euopodbuonozcuyecxkue coopvl. B KbP nacuumvisaemcs 6onee 110 6000moxos pazno2o nopsioxa, NPuHaoiencaumjux 8
ocHosnom K bacceiny p. Tepex. Ha meppumopuu pecnybauku pecyiupoganue CMOKA OCYWECMEISIIOM HeCKOIbKO
decamkos 2udpomexnHudeckux coopysicenuil. [10000HbIe coopydiceHus He 6ce20a CHNOCOOHLI pewums npooremy
deguyuma B00HBIX Pecypcos, a HEKOMopbvle NPeoCmasisiom CYWeCmEeHHYI0 ONACHOCMb 011 DKON02UU Pecuond, 6
yacmuocmu sxonoeuu KBP. Ha cecoousumnuil oenv 6 uxmuogpayne KbP nacuumvleaemces 33 euda puio, uz KOmopwix
abopucenuviMu cuumaiomes auws 12 eudos. Ilpeobpasosanue uxmuogaynvl 6 yuwepb adOOpuceHHviM BUdam
ceudemenbcmeyem o0 KaueCmeeHHOM YXyouleHuu skocucmemsl. Peanuzayus nnanos no cmpoumenvcmgy [OC 6
OdanvHeuuem Modcem Npugecmu K Npakmuyecku NOAHOU Ympame OCHOGHBIX YEeHHbIX 8ud0e puvlo. Hecmomps na
MHO2OYUCTIEHHbIE NPUHUMAEMble MEPbl, BO3MONCHbLIM HYMeM VIVYUEHUs CUmyayuu AGISemcs: UCKYCCHEEHHOe
sblpawusanue opeiu Ha pvld3a800ax ¢ NOCICOVIOWUM BCeNeHUeM 8 ecmecmeeHHble 8000eMbl. TonbKo pasymuoe u
MyOpoe omHouleHUe Yelo8eKd K MOMY, YMO OH uMeem, CHOCOOHO 0Decneyums He MOIbKO 8bICOKUL YPOBEHb HCUSHU, HO
u, ymo boaee 8adCHO, — BblCOKOE Kauecmeo dxcuznu. Cmpoumenvcmeo Ha p. Yepex dononnumenvroix 1 IC npueedem
K OanvHetiuiemy YXyoulenuio SKo102UU pexu U Hanecem yujepo 8000X03UCEEHHOMY KOMNIEKCY PecnyOsuKu.

Kniouesvie cnosa: 6o0uvle sKkocucmemvl, CcoOXpameHue OUOPAZHOOOPA3UsL, TOCOCL; pydbesdas Gopenn;
2uopobuono2ust; 2udpocoopydicerust, kopmosas baza, Kabapouno-barxapckas Pecnybonuxa



EECOLOGICAL ASSESSMENT OF THE RIVER NETWORK
IN THE TEREK RIVER BASIN
IN THE TERRITORY OF THE KABARDINO-BALKARIAN REPUBLIC

M. M. Dolov?, A. B. Khabzhokov?, O. O. Getokov?,
L. U. lusupova?, O. L. Tretiakova®

'Federal State Autonomous Educational Institution of Higher Education

"Ingush State University",

Nazran, 386132, Russia
’Federal State Autonomous Educational Institution of Higher Education
"Kabardino-Balkarian State Agrarian University named after V.M. Kokov",

Nalchik, 360030, Russia

3Federal State Autonomous Educational Institution of Higher Education
"Don State Agrarian University",
p. Persianovsky, Rostov region, 346493, Russia

Sustainable use of aquatic ecosystem resources requires conservation of water reserves, restoration of water
guality, maintenance of fish stocks, preservation of biodiversity, and protection of unique water bodies. The present
state of the aquatic ecosystem and ichthyofauna of the Kabardino-Balkarian Republic is analyzed. The material for the
work was special hydrological observations, ichthyological and hydrobiological collections. There are more than 110
watercourses of various orders in the KBR, belonging mainly to the Terek River basin. On the territory of the republic,
flow regulation is carried out by several dozens of hydraulic structures. Such facilities are not always able to solve the
problem of water shortages, and some represent a significant danger to the ecology of the region, in particular the
ecology of the KBR. At the moment, there are 33 fish species in the ichthyofauna of the KBR, of which only 12 species
are considered native. The transformation of ichthyofauna to the detriment of native species indicates a qualitative
deterioration of the ecosystem. The implementation of plans to build hydropower plants in the future could lead to the
almost complete loss of the main valuable fish species. Despite the numerous measures taken, a possible way to improve
the situation is to artificially grow trout in fish farms and then move them into natural water bodies. Only a reasonable
and wise attitude can ensure not only a high standard of living, but a high quality of life. The construction of additional
HPPs on the Cherek River will lead to further deterioration of the ecology of the river and will cause damage to the
water management complex of the republic.

Keywords: aquatic ecosystems; preservation of biodiversity; salmon; trout; hydrobiology; hydraulic structures;
food reserve; the Kabardino-Balkarian Republic

300BEHTOC HUKHEM OBM M EI'O 3HAYEHUE B INTAHUU PbIB
B. b. Crenanosa, T. A. Kpacnoneposa, H. W. IIpuiannko

Tromenckuii punuan @PI'BHY « BHUPO» («I"ocpbiOuieHTp»),
625023, Poccus, r. TroMeHb

B cmamve npusedenvt pesynomamsl MHO20IEMHUX UCCAEO08AHUL MAKPOo300benmoca HudicHer Obu 6 patioHax
nocenxoe Caneman u Ambypa 6 nepuoo anaopommou muepayuu puio uz Qockou eyowl. I[Iposeden ananuz cocmosnus
KOpMOBOU 6a3zvl OeHMOCos0HbIX pblb 3a wecmuiemuuii nepuod oo 2001 2. u 3a nepuoo c¢ 2007 2. no 2020 e.
Yemanosneno, umo cywecmeeHubix USMEHEHUL 8 KAYeCMBEHHOM U KOJIUYEeCHBEHHOM pa3sumuu 3000eHmoca He

npou3outio. He ommeueno cuudicenus 6u006020 pa3H006pa3uﬂ, UCXOOHbBILL  MAKCOHOMUYECKULL  COCMAB



Maxposoobenmoca coxpansemcsa 6 medenue 20 rem naburodenul. [Inomrocme nocenenus OOHHbIX OECNO360HOYHbBIX U
Ux OUOMACCA HAXOOAMCS 8 NPEVENax Ce30HHbIX U MHO2ONEMHUX 3HAYEHUL, CIMPYKMYPA OOHHBIX COOOWEeCms 0cmaemcst
HeusMeHHOU. [ oyenKu 3Hauenus 3000eHmoca 6 NUMAHUU YEHHbIX NPOMBICIOBLIX pblh ObLIO NPOAHATUIUPOBAHO
codepaicumoe 137 2#cenyO0ouHO-KUMEYHbIX MPAKmMOo8 mpex U008 CU208bIX. YCMAaHO61eHo, 4mo CHeKmp NUMAaHus
MYKCYHQA, YUpa u Cusa-nuliicbsiHa exmouaem okono 30 kopmoswvix 06bekmos, npuiem bojee NOI0GUHbL U3 HUX — 00uue
o015 8cex mpex 6u008. B numanuu pwvi6 npeobaadanu 0oHHble HeCNO360HOUHble, QOMUHUPYIOWUE 8 MAKDPO300DEHmMOoce
uccnedosantozo ywacmia p. Obu no uucreHnocmu u (uiu) no buomacce. Imo TUYUHKY AMPUOUOMULECKUX HACEKOMBIX
u dgycmeopuamvie mMoamocku. Kpome moeo, MykcyH nompe0isnn 300NIGHKIMOH U HEKMOOEHMOC, YUup U NbIHCLAH —
PasHoHo2UX paxos. Maxcumanvhbie UHOEKCbl HANOIHEHUS JHCETLYOKO8 OMMEYANUCh ) pblh, 8 NUUEe80M KOMKe KOMOPbIX
npeobnadanu pasHoHo2ue paxku uiu 08ycmeopuamole moantocku. Kopmosas daza nusicreit Oou 6 patione ucciedosanuil
obecneuusaem nuujesvie NOMpeOHOCMU pblO-6eHMODA208, VYCI08UL NUMAHUL MYKCYHA, 4Upa U CUSA-NbLIICLAHA
OrazonpusmHule.

Knroueswvie cnosa: MaKpO3006€HmOC,' HUDICHAA 06b,' MYKCYH,; YUp, NoloiCbiH, nuujessble obvexmbl

ZOOBENTHOS OF THE LOWER OB
AND ITS IMPORTANCE IN FISH NUTRITION

V. B. Stepanova, T. A. Krasnoperova, N. I. Prilipko

Tyumen Branch of VNIRO ("Gosrybcenter™)
Tyumen, 625023, Russia

The article presents the results of long-term studies of macrozoobenthos in the Lower Ob in the areas of Salemal
and Yambura settlements during the anadromous migration of fish from the Gulf of Ob. The analysis of the state of
bottom-feeding fish food reserve for the six-year period up to 2001 and for the period from 2007 to 2020 was conducted.
It was found that there were no significant changes in the qualitative and quantitative development of zoobenthos. There
was no decrease in species diversity, the initial taxonomic composition of macrozoobenthos remained for 20 years of
observations. The density of benthic invertebrates and their biomass are within the seasonal and multiyear values, the
structure of benthic communities remains unchanged. The contents of 137 gastrointestinal tracts of three whitefish
species were analyzed to assess the significance of zoobenthos in the diet of valuable commercial fish. It was found that
the nutritional spectrum of muksun, broad whitefish, and Siberian whitefish includes about 30 food items, and more
than half of them are common to all three species. Fish feeding was dominated by benthic invertebrates dominating in
the macrozoobenthos of the studied section of the Ob River by number and/or biomass. These are larvae of amphibiotic
insects and bivalves. In addition, muksun consumed zooplankton and nectobenthos, broad whitefish and Siberian
whitefish consumed isopods. The maximum indices of stomach-filling were observed in fish whose food bolus was
dominated by isopods or bivalves. The food reserve of the Lower Ob in the study area provides the nutritional needs of
bottom-feeding fish, feeding conditions of muksun, broad whitefish, and Siberian whitefish are favorable.

Keywords: macrozoobenthos; the Lower Ob; muksun; broad whitefish; Siberian whitefish; food items

BHUOJIOI'US U OCOBEHHOCTHU PACITPEAEJIEHUSA
YUPA COREGONUS NASUS (PALLAS, 1776)
B BOJJOEMAX EBPOINIEMCKOI'O CEBEPO-BOCTOKA POCCHUH

A. K. Ko3bmun!, U. B. Byaarosal, A. B. Boposckoii® 2, M. U. Ctyaenos’

'Ornen Cesepusrit «CesBIIMHPOy Ionsproro ¢punuana ®IEHY «BHUPO»
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163002, Poccust, . ApXaHTelbCK



2MenepanbHbIi HCcIe10BaTeNbCKUIT IIEHTP KOMIUIEKCHOTO H3y4deHUs APKTHKH
uM. akagemuka H. I1. JIaBépoBa Ypansckoro otaenenus PAH
(®I'bHY OULIKHA YpO PAH),
163000, Poccusi, r. ApXaHrenbck

Ha esponetickom Cegepo-Bocmoxe Poccuu uup obumaem npeumyuecmeento 6 baccetine p. Ilevopsi u 6 2nyboxux
osepax bonvuiezemensckoi mynopel. B 6odoemax Manosemenvckotl myHOpul yup écmpedaemcs pedko, XOms ecimb
ceedenUs, WMo 3anaonas epanuya apeaia Haxooumcs 8 paioune p. Bononeu (Yewcxasn eyba bapenyesa mops). Jlns
NeYOPCKO20 YUPa OCHOBHBIMU HAZYTbHBIMU 8000emamu asusiomes Koposunckas eyba, 03. I'onoonas I'yoa u denvmoguie
npomoxku p. Ilevopwi. Pacmem uup cpasHumensro 0bicmpo, 00cmueas K KOHYY Nepeo2o 200a HCUZHU ONUHbL meld Nno
Cmummy 10-20 cm u maccer mena 13—100 2. Ilonosas 3penocms Hacmynaem Ha 6—7 200y HCUSHU NPU OOCIUNCEHUU
Onunvl 40-50 cm u maccol mena 1,5-2,0 ke. Abconromuas nio008UMocms 8nepebie Hepecmyuux pvlb Koieoaiemes om
25,3 00 48,9 mulc. uKpuHOK, y KPYRHBIX CAMOK HUCIO UKPUHOK Oocmueaem 172,9 muic. wmyk. B bacceiine
Xaiinyowipckoti  2yovl  bapenyesa mopsa obumaem o3epHo-peunas ¢opma uwupa. Ilo pesyromamam 06106a
MENKOAYUEUHbIM HEBOOOM BbIAGNIEHA XAPAKMEPHAs 0COOEHHOCb pachpedeieHus Yupa 6 baccetine XaunyowipcKoti 2yobi.
B uacmnocmu, 6 03. Ilunvus ommeueno omcymcmeue ce201emKko8 u 20008UK08 uupa, a 8 p. Mopero obnasausaiomcs
NpeuUMyueCmeeHHo KpYnHbvle Yupbl, NPOMbLCI08AsL OIUHA KOMOPBIX COCAgasem 8 cpeonem 47 cm, macca meaa — 1724
2. O3zepo Iunvua u ycmovegovle Y4acmKu pek CILYHCAm HA2YIbHbIMU NAOWAOAMU OI51 MOJIOOU U NPONYCKAIOWUX HEPeCh
83POCIbIX pblh, A OCHOBHblE MECMAd eCMeCMBEeHHO20 80CHPOU3BOOCMBA HAXOOSAMCA 8 cpedHem medenuu p. Mopero.
Cospemennoe cocmosiHue 3anacos yupa 6 goooemax esponetickozo Cesepo-Bocmoka Poccuu sensemes cmabunvho
Huskum. 3a nocrneonue 30 1em 6 mpu paza yMeHbUUIOCH KOIUYECTNBO Ce20NeMOK YUpd HA MeCmax HA2yid 6 HU308bsX
p- Hlevopwi. B Hacmosawee epems cymmapHblil YyumeHHbIl 2000601 8bL108 3MOU YenHoU puidvl ¢ Pecnyonuxe Komu u
Heneyxom asmonomHom oxpyee He mnpesviwaem 5 m. [lpoucxodswue usmeHeHuss 6 Cblpbegoll Oa3e ABNAMCA
cnedcmeuem HepayuoHAIbHO20 PblOOIOBCMEA U BCe B03PACMAIOWE20 MEXHOLEHHO20 GIUSHUS HA OKPYICAIOUYIO Cped) .

Knioueswie cnosa: pexa lleuopa,; Xatinyovipckas 2yoa; uup, 6U0I02UA; MUSPAYUU, HEPECT, NI0O0GUMOCHb

BIOLOGY AND DISTRIBUTION FEATURES
OF COREGONUS NASUS TEAL (PALLAS, 1776)
IN WATER BODIES OF THE EUROPEAN NORTH-EAST OF RUSSIA

A. K. Kozmin?, I. V. Bulatova?l, A. V. Borovskoil 2, I. I. Studenov!

!Northern Department SevPINRO of Polar Branch of VNIRO
(PINRO named after N.M. Knipovich),
Arkhangelsk, 163002, Russia
2Federal Center for Integrated Arctic Research named after N.P. Laverov
of the Ural Branch of the Russian Academy of Sciences
(Federal State Budgetary Institution of Science FECIAR UrB RAS),
Arkhangelsk, 163000, Russia

In the European North-East of Russia, the broad whitefish lives mainly in the Pechora River basin and in the
deep lakes of the Bolshezemelskaya tundra. In the waters of the Malozemelskaya tundra, the broad whitefish is rare,
although there is information that the western border of the range is near the Volongi River (the Cheskaya Bay of the
Barents Sea). For the Pechora broad whitefish, the main feeding waters are Korovinskaya Bay, Golodnaya Guba
Lake, and the Pechora River delta channels. The broad whitefish grows relatively quickly, reaching a body length of
10-20 cm according to Smith and a body weight of 13-100 g by the end of the first year of life. Sexual maturity occurs
in the 6th-7th year of life when it reaches a length of 40-50 cm and a body weight of 1.5-2.0 kg. The absolute fecundity



of first-time spawners ranges from 25.3 to 48.9 thousand roe corns, with large females having 172.9 thousand roe
corns. The lake and river form of the broad whitefish inhabits the basin of the Khaipudyr Bay in the Barents Sea.
According to the results of minnow seining, a characteristic feature of the broad whitefish distribution in the
Khaipudyr Bay basin has been revealed. In particular, in Lake Pilnya there is a lack of fingerlings and yearlings of
the broad whitefish, and in the Moreya River predominantly large broad whitefish are fished, with an average
commercial length of 47 cm and body weight of 1,724 g. Lake Pilnya and mouth reaches serve as feeding areas for
juveniles and adult fish skipping spawning, and the main places of natural reproduction are in the middle reaches of
the Moreya River. The current state of broad whitefish stocks in water bodies of the European North-East of Russia
is steadily low. Over the past 30 years, the number of fingerling broad whitefish in feeding grounds in the lower
Pechora River has decreased by a factor of three. At present, the total recorded annual catch of this valuable fish in
the Komi Republic and the Nenets Autonomous District does not exceed 5 tons. The ongoing changes in the raw
material base are the result of irrational fishing and the ever-increasing technogenic impact on the environment.

Keywords: Pechora River; Khaipudyr Bay; broad whitefish; biology; migrations; spawning; fecundity

HEPECTOBBIE MUI'PALIUU, POCT U IIVIOJOBUTOCTDb APKTUYECKOI'O OMYJIA
COREGONUS AUTUMNALIS (COREGONIDAE, SALMONIFORMES)
B CPEJHEM TEYEHHWU PEKU JIEHbI

A. ®. Kupnios, 10. A. CBeminnkoB

Axyrckuit punuan GI'BHY «BHUPO» («AxytckHUPOy),
677018, Poccus, r. SIkyTck

Apxmuyeckuti omyns Coregonus autumnalis — eadicretiuiuti npomulcio8ulil 0bvekm baccetina p. Jlenvl. Hauunas
¢ 1959 2. 3anumaem sedyujee mecmo 8 npomMvluLieHHOU 000biue pblobl 8 peke. [lonynayus apkmuuecko2o omyns p. Jlenol
HAUUMENLHYIO YACMb MHCUSHU NPOBOOUM HA wenbpe mops Jlanmeguvix ¢ usobamamu 0o 20 m. B pexy ons pazmnodcenus
3axooum 6 cepedune utons. Hepecmogoe cmaoo omyas npu 3axooe 8 pexy pazoensiemcs Ha HeCKObKO KOcAK08. 1lepguiil
nosensemcs @ cpeonem meveHuu Jlenvl 6 Konye aszycma u NOOHUMAaemcs Ha gepxuue Hepecmunuua 0o n. CauHaxmax
(550 km vre 2. Axymcka), x00 onumcea 7—15 oneil. Bmopas 6oina Hepecmogol Mmuspayuu 8 cpeoHem medeHuu pexu
HAYUHAemcs 60 6Mopoll NON0SUHe CeHMAOPA U NPOOOIHCAEMcsl 00 1e00Cmasad, 00Cmueas NUKa @ cepeoune OKmaops;
MU OMYIU PACAPEOENAIOMCA HA HEPeCMUNUWAX, pacnonodxcennvix om n. Caneapwvl 0o n. Bepxnuii Becmsax. Ocmanvhas
4ACMb HEPeCmo8o20 CMAOA PASMHOICACTNCS 8 HUNCHEM meyeHuu Jlenvl. B pasmuodceHuu npuHuMarom yyacmue polovl
6 gospacme om 6+ 0o 11+ nem ¢ SL 380—490 mm u maccoui 697—-1882 2. B ynoeax npesanupyiom camyvr — 3,5:1.
Ocnogy nepecmogoeo cmada cocmaeasiom puiovl, umeowue SL 390—470 mm. Abcomomuas niodo8umocms OMyis
xoneoaremcesi om 15,2 00 54,8 moic. uxpunox (8 cpeonem 34,4 moic. UKpUHOK) U YEEIUUUBAECMCI C 803PACTOM, ONUHOU U
maccou pulo. Honynayuonnas niodogumocme omyis, paccuumarnuasn Ha 1000 camox, cocmagnsem 34,43 man uKpuHox.
Houmu nonosuny (47,3 %) omaosicennoti uxpvr obecneuusarom camxu omyias ¢ SL 460—480 wmm. Ilocne nepecma 6cs
nonyasyusi ckamvigaemcs ¢ mope. Ckam npoucxooum npumepHo 6 2 pasza bvicmpee, 4em Hepecmosbvili X00. Bo epems
cKama oMy He 00pazyem KOCAKOS.

Kniouesvie cnosa: pexa Jlena; cpeonee meuenue; apxmuueckutl omyars Coregonus autumnalis; nepecmogas
mugpayus,; 6UOI0SUYECKAs XapaKMepUCmuKa, nio008UmMoCcms,; 60CNPOU3E00UMENbHASA CNOCOOHOCb



SPAWNING MIGRATIONS, GROWTH AND FECUNDITY OF THE ARCTIC CISCO
COREGONUS AUTUMNALIS (COREGONIDAE, SALMONIFORMES)
IN THE MIDDLE REACHES OF THE LENA RIVER

A. F. Kirillov, lu. A. Sveshnikov

Yakut Branch of VNIRO (YakutskNIRO),
Yakutsk, 677018, Russia

Arctic cisco Coregonus autumnalis is the most important commercial object of the Lena River basin. Since 1959, it
has been the leading commercial fishery in the river. The Lena River arctic cisco population spends most of its life on
the shelf of the Laptev Sea with isobaths up to 20 m. It enters the river in mid-June to breed. The spawning population
of arctic cisco, when entering the river, divides into several shoals. The first appears in the middle reaches of the Lena
River in late August and ascends to the upper spawning grounds to the settlement of Sanyyakhtakh (550 km above
Yakutsk); the fish run lasts 7-15 days. The second wave of spawning migration in the middle reaches of the river begins
in the second half of September and continues until the freeze-up, reaching its peak in mid-October; these arctic ciscoes
are distributed in the spawning grounds located from Sangary to Verkhny Bestyakh settlements. The rest of the spawning
population breeds in the lower reaches of the Lena River. Fish of 6+ to 11+ years of age with SL of 380-490 mm and
weight of 697-1.882 g take part in the spawning. Males prevail in catches 3.5:1. The basis of the spawning population
consists of fish with SL of 390-470 mm. The absolute fecundity of arctic cisco varies from 15.2 to 54.8 thousand roe
corns (34.4 thousand roe corns on average) and increases with age, length, and weight of fish. The population fecundity
of arctic cisco, calculated for 1000 females, is 34.43 million roes. Almost half (47.3%) of the roe corns are provided by
females of arctic cisco with SL 460-480 mm. After spawning, the entire population runs to the sea. The downstream
migration occurs about 2 times faster than the spawning run. During the downstream migration, the arctic cisco does
not form shoals.

Keywords: Lena River; middle reach; arctic cisco Coregonus autumnalis; spawning migration; biological
characteristic; fecundity; reproductive capacity



