OTEYECTBEHHBIE KOPMA JJIS1 PbIb MOI'YT BbITh HE XYKE UMITIOPTHBIX
H. H. OctpoymoBa, B. B. KocTionnues
OI'BHY «"ocymapcTBEHHBIH HAyYHO-HCCIEI0BATEIbCKHI HHCTUTYT 03€PHOTO M PEYHOTO PHIOHOTO
xo3siictBa uM. JI. C. bepray, r. Cankr-IlerepOypr

Pa3paboran kxopm KCM-4 mns monoau curobeix (Coregonidae) maccoit ot 400 mr, mpu UCTIOIB30BAaHUU
KOTOPOTO B O3KCIEpPUMEHTaX TMOJY4YeHbl pPe3yJbTaThl, COMNOCTAaBUMbIEC C PHIOOBOJHBIMU TMOKa3aTeNIMU
BBIpAIlIMBaHUsI CUTOBBIX HAa UMIOPTHBIX KopMmax. [IpousBoacTBennbie ucnbiTanus kopma KCM-4 npoxoauinu B
peioxo3ze OO0 «Dopsat» JlennHrpaackoi obmactu. Momoar MykcyHa Coregonus muksun BbIpalivBaid B
cajikaX, yCTaHOBJIEHHbIX B 03. CyXxomoibckoe (BXOOUT B O3€pHO-pEUHYI0 ByOkCHMHCKyO cucTeMy), INpHU
temmniepatype 18,6-21,0 °C, 4To mnpeBhIIAET ONTHMaJIbHBIC 3HA4YeHHWs s curoBeix Ha 1,5-4,0 °C.
Kucnoponusrit pexxum 0bu1 OmaronpustaeiM (7,2—7,9 MI‘/,Z[MS). Jns cpaBHEHUs HMCHOJIB30BAIM KOPM LIUPOKO
M3BECTHOM naTckoit ¢pupmbl «buoMapy. 3a Tpu Henenan WHAUBUAYAIbHAS Macca MYKCYHA, MOJIY4YaBIIero KOpM
KCM-4, yBennumnace moutu B 5 pa3: ot 0,69 mo 3,35 r, Tak ke Kak W Ha UMINOpTHOM (10 3,27 1), mpu
oJlnHaKoBO#l BeDKUBaeMocTd (97 %) u HU3KUX KOpMOBBIX Ko3(duimentax (0,6). Koapduumentsr Bapuanum
Mmaccbl coctaBuiu 24 u 26 %. Kopm KCM-4 He ycrymaer mo muTaTenbHONW HEHHOCTH UMIIOPTHOMY KOPMY
U 1a€T CXOJHBIE PBIOOBOJHO-OMONOTHYECKHE pe3yabTaThl. Ha OCHOBaHUM OMNBITHBIX W NMPOHU3BOJICTBEHHBIX
ucnbitanuit kopm KCM-4 MOXXHO pPeKOMEHIOBaTh K MCIOJIb30BAHUIO B WHYCTPUATIHLHOM DPBHIOOBOJCTBE MJIs
MOJIOAY CHUT'OBBIX, JOCTHTIINX Macchkl 400—700 mr.

Knrouesvie cnosa: mononp curossix; kopMm KCM-4; uMnoptHbie Kopma; MPOU3BOICTBEHHBIE UCIIBITAHUS;
CXOJHBIE PE3YyNbTAThl; POCT; BBKMBAEMOCTh; HHIYCTPUAILHOE PHIOOBOJCTBO.

DOMESTIC FISH FEEDS MAY COMPETE WITH THE IMPORTED ONES
I.N. Ostroumova, V.V. Kostyunichev
FSBI L.S. Berg State Research Institute for Lake and River Fisheries, Saint Petersburg

KSM-4 feed developed for whitefish fry (Coregonidae) weighing 400 mg and above produces
experimental fish growth results comparable to those obtained with imported feeds. KSM-4 feed in-process
tests were carried out at the Forvat LLC fish farm in Leningrad Region. Muksun fry (Coregonus muksun) was
reared in cages installed inside the Sukhodolskoye Lake (part of VVyoksa lake and river system) at a temperature
of 18.6-21.0°C exceeding optimal values for whitefish by 1.5-4.0°C. The oxygen regime was favorable (7.2-
7.9 mg/dm?). One of the widely known BioMar Company (Denmark) feeds was used for comparison purposes.
Over the period of three weeks weight of muksun fed with KSM-4 increased nearly five times from 0.69 g up to
3.35 g, similar to muksun fed with one of the imported products (up to 3.27 g) at the same survival rate (97%)
and low feed conversion ratios (0.6). Weight variation coefficients averaged at 24% and 26% respectively.
KSM-4 feed does not rank below the imported one in nutritional value and yields similar fish breeding and
biological results. Based on experimental and production tests KSM-4 feed may be recommended for use in
industrial fish breeding for whitefish fry weighing 400-700 mg.

Keywords: whitefish fry; KSM-4 feed; imported feeds; in-process tests; comparable results; growth;
survival rate; industrial fish breeding.

MOP®ODPHU3NOJIOTMYECKASI XAPAKTEPUCTUKA MOJIOJU EBPOIIEVICKOI'O CHUT A
(COREGONUS LAVARETUS (LINNAEUS, 1758)), BRIINYIIIEHHOM B KYPIICKHI 3AJIUB
BAJITUACKOI'O MOPS B 2015 r.

E. B. IllaxoBa
OI'BHY «ATnanTrdeckuii HayYHO-MCCIIEIOBATEILCKII HHCTUTYT PHIOHOTO XO35HCTBA U OKeaHOTpahum,
r. Kanununrpan
Brinmyck MCKYyCCTBEHHO BBIPAIIEHHONW MOJIOJU JOJIKEH COMPOBOXKAATHCS JTa0OPATOPHBIM MOHUTOPUHTOM
Mopdorornueckux M GU3NOIOTUYECKUX TMOKa3aTeNel BBIMYCKaeMON pPHIOOBOMHON MPOMYKIIUHU, YTO MOMOMKET
VIIYUIINTh €€ Ka4ecTBO. B cTaThe maHa XapakTtepucThka MOpP(OIOTHYECKUX U (DU3UOIOTHUECKUX MOKa3aTenei
Tena (Macca Tela W MOPKU, JUIMHA Tela — 300JIOTMYECKON U MPOMBICIOBOM, IJIMHA TOJOBBI, WHIEKCHI
BHYTPEHHUX OpPraHOB — II€UEHHU, CEJIE3CHKHU, CEpJlla U MOYEK), a TAKKe KAa4eCTBEHHBIX, KOJUYECTBEHHBIX
MOKasareie KpOBU U MATOJOTHYECKUX (OPM DPUTPOLUTOB MOJOIU EBPOMEHCKOTO CHra, BBIPAIICHHOMN



B YCTAaHOBKAax 3aMKHyToro BojmocHaOxenuss (Y3B). HccnemoBanHas MOJNOAL  €BPOMEMCKOTO  CHUTA,
npeaHa3HaueHHas JuIss Bbimycka B Kyprickwii 3amuB, mMerna cpendioro Maccy tena (3,1 £0,2) r. Cpenmss
300J0rHueckas anuHa coctasisuia (7,8 +0,2) cMm, cpennss npomsbicioBas mmHa — (6,6 +0,2) cMm, cpennss
mmuHa rojoBel — (1,6 = 0,1) cm. TIpu BCKPBITHH MOJIOAM PHIO OBLIH IMOJYYEHBI CIEAYIONINE 3SHAYCHHS: CPETHASA
macca nopku (2,7 +=0,2) r; cpennss macca nedenu (28,0 = 2,6) mr; cpennss macca cenesenku (5,3 £ 0,5) mr;
cpennsis macca cepana (7,1 = 0,6) mr; cpemusist macca mouek (23,8 +2,0) mr. MHaeke neueHn y MOJIOIU CHra
coctaui (0,97 + 0,08) %, unnekc cepama — (0,25 + 0,02) %, unnekc cenezenku — (0,05 + 0,01) %, unaeKc
mouek — (0,24 +£0,02) %. VY wucciaemoBaHHON MOJOAM CHra KOHIIEHTpAIMs TI'eMOrIoOMHA Kosebaiach
B nquanazone 34,0-72,0 r-1, spurpouuroB — 0,57-1,19 T-n-1. KoHneHTparus JIEeHKOIMTOB COCTaBIIsLIIA
(29,8 = 3,6) I'"1i-1, TpombonuToB — (28,0 £ 5,5) I''n1-1. B nepudepruyeckoii KpOBH MOJIOAN CHra HAMH OBLIH
OoOHapyKeHbI NIeBIATh (HOPM JICUKOIUTOB: MPOMHEIOIHTHI, MUEIOIUTE U METAMHEIONUTH HEUTPO(UIBHBIE,
MAJIOYKOSACPHBIE W CETMEHTOSIIEPHBIE HEUTPOGWIBI, TCceBI00a30(pHIbl, MOHOIMTHI, OOJBIINE U MAaJIbIe
mumdonutel. [lonydeHHbIE Pe3yabTaThl UCCIENOBAHMS OyAyT HMCIOJIB30BAHBI ISl CO3MAaHUSI 0a3bl JAHHBIX
U onpenesieHus: MOphopU3NOIOrHUECKUX HOPM JIJISI MOJIOJIM TIPOXOJHOTO €BPOIEHCKOTO CUTa, BBIPAIIIUBAEMOTO
B YCIIOBUSIX ~ YCTAHOBKM  3aMKHYTOTO  BOJIOCHAOXKEHUS B IENSAX  HMCKYCCTBEHHOTO  BOCIIPOHM3BOJICTBA
B KanuHunrpaackoit oonactu.

Knouesvie cnosa: WMCKYCCTBEHHOE BOCIPOM3BOJCTBO; CHT; MOJIONb; J1a0OpaTOPHBI MOHUTOPHHT;
MOP(OJIOTHYECKUE TTOKA3ATENN; TeMATOJIOTHIECKUE TTOKA3aTeIIH .

MORPHO-PHYSIOLOGICAL CHARACTERISTICS OF EUROPEAN WHITEFISH
(COREGONUS LAVARETUS, (LINNAEUS, 1758)) FRY RELEASED INTO THE COURONIAN
LAGOON OF THE BALTIC SEA IN 2015

E.V. Shakhova
FSBSI Atlantic Research Institute of Fisheries and Oceanography (FSBSI “AtlantNIRO”), Kaliningrad

Release of farmed fry should be accompanied by laboratory monitoring of morphological and
physiological indices of output fish-breeding products that will help to improve their quality. In this paper, the
characteristic of morphological and physiological body indices of European whitefish fry raised in recirculating
aquaculture systems (RAS) (total fish weight and weight of fish trunk, total length (zoological and standard),
head length, index of visceral organs (liver, spleen, heart and kidneys)) as well as qualitative/quantitative blood
values and pathological forms of red blood cells were determined. The studied European whitefish fry, intended
for release into the Couronian Lagoon, had an average weight of 3.1 + 0.2 g, average zoological length of 7.8 +
0.2 cm, average standard length of 6.6 + 0.2 cm and average head length of 1.6 + 0.1 cm respectively. During
dissection of fish fry the following indices were obtained: average trunk weight of 2.7 + 0.2 g; average liver
weight of 28.0 + 2.6 mg; average spleen weight of 5.3 + 0.5 mg, average heart weight of 7.1 + 0.6 mg and
average kidney weight of 23.8 + 2.0 mg. Whitefish fry liver index amounted to 0.97 + 0.08%, heart index to
0.25 + 0.02%, spleen index to 0.05 + 0.01% and kidney index to 0.24 + 0.02% respectively. Hemoglobin
concentration varied from 34.0 to 72.0 H/I-1 and concentration of erythrocytes was within the range of 0.57 to
1.19 T/I-1. Concentration of leukocytes came up to 29.8 + 3.6 L/I-1 and that of thrombocytes amounted to 28.0
+ 5.5 T/I-1. We found nine forms of white blood cells in the peripheral blood of whitefish fry: promyelocytes,
myelocytes and metamyelocytes neutrophils, banded and segmented neutrophils, pseudo-basophils, monocytes,
large and small lymphocytes. These findings will be used for creating a database to determine the morpho-
physiological standards for European whitefish fry raised in recirculating aquaculture systems for the purpose of
this species artificial reproduction in the Kaliningrad region.

Keywords: artificial reproduction; whitefish; fry; laboratory monitoring; haematological parameters;
morphological parameters

OIBIT UCKYCCTBEHHOI'O BOCITPOU3BOACTBA HEJIBMbI STENODUS LEUCICHTHYS
NELMA B BACCEMHE KYBEHCKOI'O O3EPA
A. ®@. Konosainos, M. 4. bopucos, H. B. JlymHnu
Bonoroackoe otnenenue-guinan ®I'bHY «"ocynapcTBeHHBIN HaydYHO-HUCCIEI0BATENbCKUM HHCTUTYT
03epHOT0 ¥ pedHoro prioHOTO X03s1iicTBa uM. JI. C. bepray, r. Bonorna



PaccmarpuBaroTcst mpeaBapuTenbHbIE Pe3yabTaThl MEPONPUITHI 1O MCKYCCTBEHHOMY BOCIPOU3BOICTBY
HenbMbl Stenodus leucichthys nelma B 6acceiine Kybenckoro o3epa (Bonoronckas 0651acTb), MpOBOAUBLIMXCS
B 2010-2016 rr. Paccuurano, uto i GOpMHPOBAHUS 3HAYUMOI'O IPOMBICIOBOTO IOMOJHEHHS MOMYJISIIUN
HEOOXOIUMBI €KETOHBIC BBITYCKH 10 5 MITH 3K3. TUYHHOK U 150 THIC. 3K3. cerojeTok HenbMbl B p. KyOeHa.
OO6mume 00BeMBI BIITyCKa JIMYMHOK HEeNbMbI B 2015—2016 rr. cocTaBisiim okosio 6375 ThIC. 3K3., @ CErOJIETOK —
203 ThIC. 5k3. B aBrycre — centsiope 2016 1. B cocTaBe HEBOJIHBIX ynoBOB B KyOeHCKOM o3epe peryisipHo
BCTPEYAINCHh JBYXJETKH HeabMbl JuMHOW 30-32 ¢cM m Maccoit 362—464 1, olmias 4MCICHHOCTh KOTOPBIX B
BOJIOEME OLEHUBaeTcs BeanuuHOW okoso 20 Teic. 5k3. Ilo pe3ynbraraMm MOJEBBIX MCCIEIOBAaHUMN
BbDKMBAEMOCTh MOJIOJAM HEJbMBI, BblllynieHHOM B 2015T., mo cocrosHuio Ha Hadaio oceHu 2016T.
onenuBaetcs okoiio 0,18 % nusa nuunnok u 9,0 % — 1u1s ceroieTok.

Knrouegwvle cnosa: HellbMa; HICKYCCTBEHHOE BOCITPOU3BOICTBO; 00BEMBI BhIITycka; KyOeHckoe 03epo.

EXPERIENCE OF ARTIFICIAL REPRODUCTION OF THE STENODUS LEUCICHTHYS
NELMA IN THE KUBENSKOYE LAKE BASIN
A.F. Konovalov, M.Ya. Borisov, N.V. Dumnich
Vologda branch of the FSBI L.S. Berg State Research Institute of the Lake and River Fisheries
In this paper preliminary results are provided for artificial reproduction of inconnu Stenodus leucichthys
nelma in the Kubenskoye Lake basin (VVologda region) over the period of 2010-2016. Annual release volume
required to form a statistically significant fish restocking in Kubena River comes up to 5 million larvae and
150,000 inconnu underyearlings. In 2015-2016 total release volumes of inconnu larvae and underyearlings
averaged at 6,375,000 and 203,000 respectively. In August-September 2016 seine catches in the Kubenskoye
Lake contained two-year-old inconnus 30-32 c¢cm in length and 362-464 g by weight, total number of which
inside the water body is estimated to be 20,000 single specimens. Based on the results of field studies the
inconnu fry survival rate for inconnu specimens released into the specified water body in 2015 was at the level
of 0.18% for larvae and 9.0% for underyearlings by early autumn 2016.
Keywords: inconnu; artificial reproduction; release volume; Kubenskoye Lake.

HONMYJIAAIIUOHHBIE ITOKA3ATEJIN CUT'OBBIX PbIb O3EPA TUMOJIBCKOI'O
(KAPEJINSA)
. C. CaBOCI/IHl, H. B. I/IJ'IBMaCTl, O.1IL CTepJ‘II/IFOBal, S A. KytH(ol, H.II MI/IJ‘I}IH‘IYI(l, . C. Bensies?
'®I'BYVH «MucTuTyT Ouonoruun Kapensckoro Hayunoro nieHrpa Poccuiickoit akajeMuu HayK», T.
ITerpo3aBoack
2CeBepo-Banaz[Hoe TeppUTOpHaIbHOE yrpaBieHue denepaabHOTO areHTCTBa MO PhIO0IOBCTBY, I'. CaHKT-
[letepOypr

[IpuBonsATCS CBEACHUS 10 COCTOSIHUIO MOMYJSLUN pAMyIIKH U cura ['mmMosnbsckoro osepa (JauHa, Macca,
MOJI, CTaaus 3PENIOCTH, TIOJOBUTOCTh, MUTAHUE W YHUCIEHHOCTH). AHAIM3 JAaHHBIX MO OMOJOTUHU PAMYLIKU
(Coregonus albula) nccinegyemoro o3epa CBUAETEIbCTBYET O TPUHAAJICIKHOCTH €€ K Melkoi popme. B Bogoeme
psanyika o0najaeT BHICOKOW YHCIEHHOCTHIO U SIBISIETCS OCHOBHBIM OOBEKTOM MHTAHUS XHIIHBIX pbI0. CHr
(Coregonus lavaretus) nmpeacTaBieH CpeIHETHIYMHKOBON (DOPMOI ¢ YMCIIOM KaOEPHBIX THIUMHOK OT 25 1o 29
(27). Ota dopma cura BcTpedaercss B OonbmuHCTBE BogoeMoB Kapenuu. B I'uMonbckoM 03epe YMCIEHHOCTD
ero HeBenuka. CpaBHUTEIbHBIA aHATIN3 MOITYYEHHBIX PE3YyIbTaTOB CBUAETEILCTBYET 00 YBEIWUEHUH JTMHEWHO-
BECOBBIX IOKa3aTelIel cura M pSAIMNyIIKHA 10 CPABHEHHUIO C UCCIEIOBAHUSIMHU MPOILILIX JIET, YTO, BEPOSTHO,
CBSI3aHO C XOpOIIEH KOPMOBOHM 0a30ii JJisg 3TUX BUIOB. B mociennue aecsaTuieTns: Ha BOJOEME OTCYTCTBYET
MIPOMBIIIIJICHHBIN JIOB U Pa3BUTO TOJBKO THOOUTENHCKOE PHIOOIOBCTBO, OCHOBY KOTOPOTO COCTABIISIOT PSIIYIIKA,
Jiell, 1IryKa, OKyHb U IUIOTBa. Pe3ynbTaThl Hcciae10BaHui HEOOXOIMMBI 1J1sl pa3paboTKU OOIIETEOPETUUECKUX U
HKOJIOTHUECKUX OCHOB COXpaHEHHs OMOpa3zHOO0Opaswsi, COCTaBICHUS 0a3 JaHHBIX M OLIEHKH 3alacOB CHTOBBIX
pBIO.

Kniouesvie cnosa: o3epHbIE SKOCUCTEMBI; MOIMYJISALUS; IKOJOTHIECKUE (POPMBI; YUCIEHHOCTh; OnoMacca;
PATIYIIKA; CHUT.



POPULATION PARAMETERS OF COREGONID FISHES IN THE GIMOLSKOYE LAKE
(KARELIA)
D.S. Savosin®, N.V. llmast', O.P. Sterligova®, Ya.A. Kuchko®, N.P. Milyanchuk®, D.S. Belyaev?
YInstitute of biology, Karelian Research Center, Russian Academy of Sciences, Petrozavodsk
2North-Western Territorial Administration of Federal Agency for Fishery, Saint Petersburg
This paper contains data on European cisco and whitefish populations of the Gimolskoye Lake (length,
weight, sex, maturity stage, fertility, food potential and number). Analysis of European cisco (Coregonus
albula) biological data proves its small ecological form identity. The water body contains a high number of
European cisco which is the main prey item of predatory fish species. Whitefish (Coregonus lavaretus) is
represented by densely rakered form with the number of rakers varying from 25 to 29 (27). This form of
whitefish can be found in most of Karelia water bodies. Whitefish number in the Gimolskoye Lake is relatively
small. Comparative analysis of results is indicative of increase in European cisco and whitefish linear-weight
values as opposed to past years studies which is probably associated with a good food potential for these
species. In recent decades no commercial fishing was conducted in the lake and the basis for recreational fishing
is represented by European cisco, bream, pike, perch and roach fish species. Study results are required to
develop general theoretical and environmental foundations for conservation of biodiversity, creation of
databases and stock assessment of coregonid fishes.
Keywords: lake ecosystems, population, ecological forms, number, biomass, European cisco, whitefish.

BJIMSTHUE PA3JIMYHBIX KOHIIEHTPAIIMHM B3BEHIEHHBIX BEIIIECTB HA
BBI)KUBAEMOCTH TA®HUI
. KO. MakapenkoBa
OI'BHY «l"ocynapcTBeHHBIN HaydHO-TIPOU3BOACTBEHHBIH IIEHTP PHIOHOTO X034HCTBay, I. TIOMEHb

[IpuBomsiTcss pe3ynbTarbl  JTaOOPATOPHBIX  HMCCICAOBAHMM  BIMSHUS  PA3IUYHBIX  KOHIICHTPALMI
B3BEIICHHBIX BEIIECTB Ha BBDKMBAEMOCTh paukoB Daphnia magna. M3yuanuce xonuentpauuu 10, 100, 200,
300, 1000, 3000, 9000 mr/1. ONBITH MPOBOWIIA HA B3POCIBIX paykaxX M HA MOJIOAH. JIeTaIbHBINH TOKCUYIECKHIA
s ekt (100 % rudens) B 000MX BapuaHTaX YCTAHOBJIEH JJISi PACTBOPOB C KOHIICHTPAIUSIMH, MPEBIMIAIONTUMHI
1000 mr/in. Ileproa HeraTUBHOTO BO3JEHCTBHS, 3a KoTOpbIil HaOmoaaercs 100 % rubens, 10 cyTok.

Knrouesvie cnosa: TOKCUKOJIOTHUECKHE UCCIIEIOBAHNS;, B3BEIIICHHBIE BEIIECTBA; Ta)HUU; BEIKUBAEMOCTbD.

EFFECT OF VARIOUS SUSPENDED MATERIAL CONCENTRATIONS ON DAPHNIA
SURVIVAL
I.Yu. Makarenkova
FSBI State Scientific-and-Production Center of Fishery
Provided are results of laboratory testing of effect of various suspended material concentrations on
Daphnia magna survival. Concentrations 10, 100, 200, 300, 1000, 3000 and 9000 mg/I were studied. Test were
carried out on adult and young maxillopods. In both cases the lethal dose (100% lethality) was established for
solutions with concentration values exceeding 1000 mg/Il. Exposure time for 100% lethality is 10 days.
Keywords: toxicological studies; suspended substances, daphnia, survival.

PEKA TYPA B XXI BEKE. YACTb II. COBPEMEHHOE COCTOSsIHUE
JI. B. Muxaiinosa™ 2, A. K. MaTKOBCKHﬁl, B.T. FOHOBal, T.B. 3axap013a1, A. 1. KOBaJ'IeHKol, H.C.
KHS[SGBal, JI. C. HGCKOBCKaSIZ, I'. E. Pribunal, 2, A. 1O. ®unaros’
'OI'BHY « OCY/IapCTBEHHBIN HAYYHO-TIPOU3BOCTBEHHBIN IIEHTP PHIOHOTO X035 CTBaY
20I'BY BO «["ocynapcTBeHHbIN arpapHblid yHUBepcuTeT CeBepHOro 3aypaibsi», I. TroMeHb
Bo II wactu cTatbu NpOBOAUTCSI CPAaBHUTENIBHBIN aHAIN3 XMMHUYECKOTO COCTaBa M CTEIEHU 3arpsi3HEHUS
BoAbl U NOHHBIX oTioxkeHud (O) p. Typet B 2001-2004 rr. ¢ coBpeMEeHHBIMU JaHHBIMU [ OCpBIOLIEHTpA,
koHTponupyoumx opraioB (PbY «JIATU» no YOO u ®C I'MO) u Bononons3oBareneil. Ilokazano, uro
oOmmit craryc Bonabl 3a mocieaHue 10—-15 ner He W3MEHWICS — OHA MO-NPEXKHEMY IpecHas,
CpeAHEMUHEepAIN30-BaHHas, THAPOKApOOHATHO-KAIbIIeBast, MiATKasi, UCKIItoYasi paiiloHbl cOpoca CTOYHBIX BO/,



IZle CpeHss BeMMYMHA 0o0mIel MuHepain3auui MoxkeT npesbimarh 1000 mr/am3, a MakcuMalibHasi TOCTUTAET
3360 mr/mm3. B ananoruunbiii ce3oH 2015 r. mo cpaBHeHuio ¢ 2000 r. BBISBHIINCH HEKOTOPbHIC MU3MEHEHUS B
COJZIep)KaHUU HE(]-TEpPOIYKTOB, OMOTCHOB M TSDKENBIX METAJIOB: CHI)KEHHE MX KOHILEHTpAIMd B BOJE H
yBenuuenue B J1O (kpome prytu u docdaron). [lokazano pe3koe yBeTHMUEHHE 3arpsi3HSIOIIMX BEILIECTB Ha
JIOKAJIbHBIX yYacTKaX PEKH B pailOHE OOBEKTOB XO3SHMCTBEHHOH JESTEIBHOCTH Ha BOIOCOOpE. YCTaHOBICHBI
U3MEHEHUS B OWOIIEHO3aX peKku 3a 15-leTHuN mepuoj: MOSBIEHHE HOBBIX BCEJICHLIEB — PHIOBI pOTaHa
Perccottus glenii (Dybowski, 1877) u mosmmocka Viviparus viviparus (Linnaeus, 1758) Ha ¢one pe3ko
CHHU3UBIIETOCS pa3HOOOpa3usi UXTHO(MAayHbl U TEpPeCcTpPONKH JIOMUHAHTOB B OeHTOleHo3e. [lpuBomsarcs
CBEICHHUS 10 HAKOIUJICHUIO B TKaHAX PbIOBI TSDKENBIX METawioB. JlaloTCs peKOMEHJaluu MO CHHKCHHIO
aHTPOIIOTEHHON Harpy3Ku Ha 9KOCUCTEMY PEKH.

Kniouesvie cnosa: 6enroc; OnoOMHIUKAIMS, OMOTECTUPOBAHNUE; BOJIA; JOHHBIC OTIOKEHUS; 3arP3HSIONINE
BemectBa (3B); nedprenpoaykrer (HII); oprannueckue Bemectsa (OB); Tsokenbie Metaiisl (TM); xumudeckuid
COCTaB BOJIBI.

TURA RIVER IN THE XXI CENTURY. PART Il. CURRENT STATE
L.V. Mikhailova'?, A.K. Matkovsky!, V.G. Golova®, T.V. Zakharova', A.I. Kovalenko®, N.S. Knyazeva’,
L.S. Leskovskaya®, G.E. Rybina'?, A.Yu. Filatov*
'FSBI State Scientific-and-Production Center of Fishery
2FSBI of HE State Agricultural University of North Transurals, Tyumen

Part Il of this paper contains a comparison study of chemical composition and contamination of water and
benthal deposits (BD) of the Tura River in 2001-2004 with current data provided by the State Scientific-and-
Production Center of Fishery, regulatory authorities (FSBI Center of Laboratory Analysis and Technical
Metrology for the Ural Federal District and FS GMO) and water consumers. It has been demonstrated that for
the last 10-15 years the general water status remains unchanged, water is still fresh, medium-salt,
hydrocarbonate calcium containing and soft except for waste water dumping areas where average total salt
content may amount to 1000 mg/dm3, and maximum — to 3360 mg/dma3. In 2015 as compared with 2000 some
changes in content of oil products, biogens and heavy metals were noticed: their concentration went down in
water and increased in BD (exclusive of mercury and phosphates). Significant increase in pollutants was
observed at some river stretches within the area of catchment facilities. Changes in river biocenosis were
determined: appearance of new invading species Amur sleeper or Percottus glenii (Dubowski, 1877) and
shellfish Viviparus viviparous (Linnaeus, 1758) against the background of rapid decrease in fish fauna variety
and change of dominant species in the biocenosis. Data on heavy metals accumulation in fish tissues are
provided. Some recommendations are given to decrease the anthropogenic load on the river ecosystem.

Keywords: benthos, bioindicaion, biotesting, water, benthal deposits, polluting agents (PA), oil products
(OP), organic substances (OS), heavy metals (HM), chemical composition of water

PEITPOJAYKTUBHBIE XAPAKTEPUCTUKH YNBBIPKYHCKOM MOMYJISIIUU O3EPHOI'O
CHT A (Coregonus lavaretus pidschian Gmelin, 1788) O3EPA BAMKAJI
B. A. Ilerepdenbn
baiikanbckuii punuan ®I'BHY «"ocynapcTBeHHbII HAYYHO-TIPOU3BOJCTBEHHBIN LIEHTP PHIOHOTO
XO03sMCTBay, I. YIaH-Y 13
JlaHO ommcaHWe YMBBIPKYHCKOTO CHTa, SBIISIFOIIETOCS OJHOW W3 BBLICISAEMBIX TOMYJIAIHNN, 0OWTaronei
MPEUMYILECTBEHHO B UUBBIPKYIHCKOM 3aIMBE CEBEPHOM yacT 03. baiikai. [IpoBeneH peTpOCIeKTUBHBIN aHaIn3
JMHAMUKH OCHOBHBIX TOKa3aTeJIed BOCIHPOM3BOJICTBA O3E€PHOTO CHUTa, MO3BOJMUBILECH HAa MPOTSKEHUH MHOTHUX
JeT 100BIBAaTh STOT IIEHHBIN BUJ] CUTOBBIX B CPAaBHUTEIHHO HEOOBIIIOM BOJj0eMe. BEBISBIEHO, YTO HAa BETUYHHY
U JIMHAMHUKY WHIUBUIYAJIbHOW aOCONIOTHOHM TIIJIOJIOBUTOCTH cUTa B OONBINEH Mepe BIUSET Macca CaMoK.
OTMeuaeTcsi, YTO IUIOJOBUTOCTh CaMOK OIPEIENSIETCS HE BO3PAaCTHOM CTPYKTYpPOM HEpPECTOBOTO CTaja, a
TUHAMUKOM Macchl Tela, T. €. B KOHEYHOM CYETE YCJIOBHUSMU CyllecTBOBaHUs pbi0. [lomaraem, dro
«M3MEJIbYaHUE» IPOU3BOAUTENEN CHra — 3TO IMPOSBICHUE E€CTECTBEHHOM, MNOBTOPSIOIICHCA IWHAMUKH
CTPYKTYpbl HEpPECTOBOIO CTaJa CHUra, BO3HHKAIONIEH MPU MNOMOJHEHUHM HEPECTOBOTO CTajga MOKOJECHUSIMHU
pa3Hoil uncIeHHOCTH. BMecTe ¢ TeM, B CHITY JOJNTOXHUTEIBCTBA PHIOBI U MPOJIOJKUTEIBHOTO PEMPOTYKTUBHOTO



Hepno,ua, HOHy.]ISILII/II/I t-II/IBI)IpK}II‘/JICKOl"O cura HpI/ICYH_II/I JJINTCIIBHBIC HepI/IOI[BI CTa6I/IJIBHOCTI/I. OTMC‘-ICHO, YTO Ha
(boHe COBpeMEHHBIX HETaTHBHBIX MPOSIBICHUI B 3KocucTeMe baiikana yxymienne TpOQUKH CUTOB CBSI3aHO HE
TOJIBKO C YHUCJIICHHOCTBIO pBI6 B 3aJIMBC, HO U C MNOTCIIJICHUEM KIUMaTa, HOCKOHBKy N3MCHCHUC TCIIJIOBOI'O U
THIPOJIOTHYECKOTO PEXKMMOB HEM30EKHO MPUBOJUT K U3MEHCHHIO CTPYKTYPhI OEHTOCA — OCHOBBI KOPMOBOM
0a3nl CUTOB.

Kniouesvie cnoea: 03epHBIA CHUT; HEPECT; HMHIWBHIyajdbHas aOCOIIOTHAs IUIOJOBHTOCTH, BO3pacT
MOJIOBOT'O CO3PCBAHUS.

REPRODUCTIVE CHARACTERISTICS FOR THE CHIVYRKUY POPULATION OF THE
BAIKAL LAKE WHITEFISH (COREGONUS LAVARETUS PIDSCHIAN GMELIN, 1788)
V.A. Peterfeld
Baikal branch of FSBI State Scientific-and-Production Center of Fishery, Ulan-Ude

This paper deals with the description of Chivyrkuy whitefish one of the separate populations, dwelling
predominantly in the northern part of the Chivyrkuy Gulf (Baikal Lake). A retrospective analysis of the
dynamics of main Baikal Lake whitefish reproduction indices was carried out, which allowed this valuable
whitefish species to be harvested for many years in a relatively small basin. It was revealed that the magnitude
and dynamics of whitefish individual absolute fecundity depends rather on spawner weight than other factors. In
this regard it should be noted that spawner fecundity is determined not by the spawning stock age structure, but
by the weight gain rate, i.e., eventually, by fish existence conditions. We believe that the spawner body size
decline is a manifestation of natural, recurrent dynamics of the whitefish spawning stock structure arising from
spawning stock replenishment by generations that differ in population size. However, due to the longevity and a
long reproductive period, the Chivyrkuy whitefish population is typically defined by inherently long periods of
stability. Beyond that in the context of modern negative manifestations in the Baikal Lake ecosystem whitefish
trophic state deterioration is related both to gulf fish number and climate warming, since a change in thermal
and hydrological conditions inevitably leads to a change in benthos structure which is the basis of whitefish
food reserves.

Keywords: lake whitefish; spawning; individual absolute fecundity; breeding age.

3KOJIOTMYECKAS CUTYAIIUA HA ECTECTBEHHBIX BOJJOEMAX BPSIHCKOM U
BEJIF'OPOJCKOI OBJIACTEM B 2016 TOY
JI. H. FOxumenko, M. C. Kykun, A. A. [Ipyxununa, C. b. Tokapesa
OI'BHY «Bcepoccuiickuii Hay4yHO-UCCIIE0BATENbCKUI HHCTUTYT MPECHOBOIHOTO PHIOHOTO XO034HCTBaY,
MockoBckasi 06nactb, JIMUTpOBCKuUi paiioH, noc. PeiOHOE

[IpuBeneHbl pe3ynbTaThl M3Y4E€HHsS NPOO BOABI M MApPEHXUMATO3HBIX OPraHOB PHIO W3 €CTECTBEHHBIX
BosioeMoB bpsiHckoit u benropoackoii obmnacteit B 2016 r. B BpsiHckoit obiactu Oblsio 0To6pano 22 mpoObl
BOJIBI U3 03. berToms u p. [lecHa B mectu Toukax u 32 mpoOsl nedeHu U nouyek ot 16 prid. B benropoackoit
obnactu 6bU10 0TOOpaHOo 26 mpod Boabl U3 CTapoOCKOIBCKOr0 W benropoackoro BOAOXpaHUIHUIL B BOCHMH
toukax U 40 mpo6 meuenn u mouek ot 20 puid6. Bcero Obuto u3yueHo 48 mpoO Boabl UM 72 mpoObI
MapeHXUMaTO3HbIX OpraHoB oT 36 pbi0. Ocoboe BHMMaHuE oOpalany Ha OaKTepuu, UMEIOIIHNE AU300THYECKOe
U DOUACMHOJIIOTHYECKOe 3HaueHne. MUKpoOHWOIleHO3 BOAbl B bpsHCKoOW o0mactu ObUT TpEICTaBICH
menovyeodpazoBaresiMi (MOpakce/UlaMd M allMHeTOOaKTepaMu), OakTepUsMU TPYMIbl KUIICYHON MaJOYKH
(BI'KII), sHTEpOKOKKOM, MUKCOOAKTEPUSIMH, IUTPOOAKTEPOM U aspoMoHagamu. Ocoboe BHUMaHHE 00palano
Ha ce0st To, uTo B 2016 T., B OTNIMYME OT MPEAbLAYIIUX JIET, TOpa30 Yallle BBIACISUINCH BBICOKOBUPYJICHTHBIE
a’poMoHazsl. Pa3zdpoc obmero mukpoororo yucia (OMY) 6su1 ot 20-9920 KOE/Mnt 1o cnuBHOTO pocta B
BOJIe. YPOBEHb KOHTaMUHAIIMM BHYTPEHHUX OPraHOB Y pbIObI OBLI OT OTCYTCTBHS pocTa OaKTepUalbHOM
(ba0pbl, pocTa eJMHUYHBIX KOJOHUN U 10 OOMIBHOTO — CJIIMBHOTO, KOT/Ia KOJIOHMH HE MOJ1aBaJIUCh MOICYETY.
B benropojckoii 06acTi MUKpOOHOIIEHO3 BOJbI OB MPEJICTABIECH TAKUMH XKe TPYyNIaMid MUKPOOPTaHU3MOB.
[IpaBna, B Hayasie ce30Ha MpeodIaaany aBUPYJIEHTHBIE a3POMOHA/Ibl, BHICOKOBUPYJIEHTHBIE OSBUINCH B KOHIIE
neta — oceHblo. Pazopoc OMY 6611 ot 40-140 mo 13880 KOE/mMn u cnuBHOTO. YpOBEHb KOHTAMHHAIIUU
MapeHXUMATO3HBIX OPraHOB PHIOBI OBLI OT POCTa €AMHUYHBIX KOJIOHUH 10 oOmibHOro. B MukpoOuoneHose
nomunupoBanu BI'KII u a’poMoHanmsl pazauuHbBIX BHUIOB M OHOBapoB. Kpome TOro, y HEKOTOpPBHIX pbIO



OTMEYaIM TPUCYTCTBHE  campoPUTHOW  (JIOpbI, YTO  XapakTepuU3yeT OYEeHb HHU3KUH  ypOBEHb
MMMYHO(DHU3HOJIOTHUECKOTO CcTaTyca pbl0. MHUKpOOHMOIIEHO3 BOABI M PHIOBI CBUACTEIBCTBYET O CHIIBHOM
AHTPOIIOT€HHOM BIIMSIHUM HA OKPYIKAIOLLYIO Cpeny.

Kniouesvie cnosa: ecTeCTBEHHBIE BOJIOCMbI, MUKPOOHOIIEHO3 BOJbI, MUKPOOHOIIEHO3 PHIOBI, YCIOBHO-
MaTOreHHasi MUKpOQJIopa, aHTPOIIOI€HHOE BIIHMSIHUE.

ECOLOGICAL SITUATION IN NATURAL WATER BODIES OF BRYANSK AND
BELGORODSK REGIONS IN 2016
L.N. Yukhimenko, M.S. Kukin, A.A. Druzhinina, S.B. Tokareva
FSBI All-Russian Research Institute of Freshwater Fisheries, Rybnoe settl., Dmitrov district, Moscow region

This paper presents the results of an analysis performed on water samples and parenchymatous organs of
fish species from natural water bodies of Bryansk and Belgorodsk regions in 2016. In Bryansk region 22 water
samples were taken from 6 locations of the Bytosh Lake and the Desna River along with 32 liver and kidney
samples from 16 single fish specimens. In Belgorodsk region 26 water samples were taken from 8 locations of
the Starooskolsk and Belgorodsk reservoirs along with 40 liver and kidney samples from 20 single fish
specimens. In total 48 water samples and 72 samples of parenchymatous organs taken from 36 single fish
specimens. Special emphasis was placed on bacteria of epizootic and epidemiological importance. Bryansk
region water microbiocenosis was represented by alkali formers (moraxellas and acinetobacters), coliform
bacteria (CB), enterococcus, myxobacteria, citrobacters and aeromonas. It should be separately noted that in
2016 high-virulence aeromonas were discovered much more often than in previous years. Dispersion of the total
microbial count (TMC) was within the range of 20-9920 CFU/ml (colony forming units) up to the confluent
growth of colonies in water. The contamination level of inner fish organs varied from zero growth of bacterial
flora, through rare colonies to abundant, confluent growth when the number of colonies could not be
determined. In Belgorodsk region water microbiocenosis was represented by the same groups of
microorganisms. However, early in the season, avirulent aeromonas were predominant, and high-virulent ones
appeared in late summer/autumn. Dispersion of TMC was in the range of 40-140 up to 13,880 CFU/ml,
sometimes amounting to confluent growth level. The contamination level of parenchymatous fish organs was
between rare and abundant colonies growth. Predominant microbiocenosis strains were CB and aeromonas of
different species and biovars. Furthermore, presence of saprophytes was noted in some fish specimens which is
indicative of a very low immunophysiological fish status. Water and fish microbiocenosis reflects a significant
anthropogenic effect on environment.

Keywords: natural water bodies, water microbiocenosis, fish microbiocenosis, opportunistic pathogenic
microflora, anthropogenic effect.

MOP®O-9KOJIOTI'NYECKAS XAPAKTEPUCTUKA CUT'A-IIBIZ’KbAHA COREGONUS
LAVARETUS (L.) O3. COBAUYLBE (IIJTIATO ITYTOPAHA)
B. A. 3az[enéH0B1' 2, JI. A. FnymeHKol’ 2 3, II. I1O. AanymeHKO?’, B. B. MaTaCOBz, E. H. H_[aI[pI/IHl
'®I'BHY «HayuHo-HccnenoBarenbCKuil MHCTUTYT 3KOJIOTHH phI00X031iCTBEHHBIX BOJOEMOBY, T.
KpacHospck
2OI'BY «OGbeMHEHHAS Iupekius 3anoseiHuKoB Taiimbipa» (3anoBennuku Taiimbipa), r. Hopuibsck
*3OIAOY BIIO «Cubupckuit GpenepanbHbIi yHUBEpCUTET», T. KpacHospck

[IpoBenensr nccnenoBaHusi cura-mbDKbsHa B 03. CobaubeM (Oacceitn p. Ilsacunbl, mmaro Ilyropana).
B cocraBe uxtuodaynsl m-oBa TaiiMblp ommcaHo Heckoibko ¢(opMm cura-nebkbsHa Coregonus lavaretus
pidschian (Gmelin). Ycranosneno, uro B 03. Cobaunem (Oaccelin p. [lscunbl, muaro Ilyropana) BcTpeuarorces
Tpu GopMBI 3TOro Buja. Hamu BbIeneHbl: TIIyOOKOBOIHBIA CUT «MOKYETrOp», OOMTAIOLINI Ha TITyOMHAX OKOJIO
30 m. IIpubpexnas popma cura («MeNIKUi» CUT) 3aHUMAET aKBAaTOPHUIO BOJOeMa BOJM3U OeperoB. XHIIHAS
¢dopma cura (CUr «XHUIIHUK») paclpocTpaHeHa Mo BCeMy o3epy, HO He omyckaercs Huxe 30 m. Bee dopmbl
UMEIOT OTJIMYUS B NMHUTAHUU. «MOKUYErop» M «MENKHi» CUru sIBISIOTCS OeHTodaramu, B OCHOBY palllOHA
«XMIIHUKA» BXOAMUT MeJKas pblda, Kak mpaBwio, mnoakameHumku poga Cottus. Hambomnee kpymHbIMH
pa3MepaMH B yJIOBaxX Cpelu BBIJIEICHHBIX (OpM OTMedaeTcsl INIyOOKOBOAHBIM CHUT' «MOKYErop». AHanu3
MOp(OJOTHUECKUX TPU3HAKOB IIOKA3aJl 3HAUYMMBIE pa3iuyus MeXIy ¢(opMamMu CHIOB MO JEBATH U3



BOCEMHA/IIIATH TUIACTUYECKMX MPHU3HAKOB M 110 KOJWYECTBY uemryidi B OokoBod smHuU. Hawubonee
CYLIECTBEHHbIE PA3JINYMs MEXKIY TpeMs (popmamu 0OHApY>KEHBI 110 BBICOTE TeJa U JUIMHE TOJOBHI.
Knouesvie cnosa: nnaro Ilyropana; ozepo Cobaube; CHT-TIBDKbSH.

MORPHO-ECOLOGICAL CHARACTERISTICS OF HUMPBACK WHITEFISH (COREGONUS
LAVARETUS (L.)) FROM SOBACHYE LAKE (PUTORANA PLATEAU)
V.A. Zadelenov*?, L.A. Glushchenko?®, P.Yu. Andrushchenko®, V.V. Matasov?, E.N. Shadrin®
'FSBI Scientific Research Institute of Fishery Water Bodies Ecology, Krasnoyarsk
2FSBI Joint Directorate of Taimyr Reserves (Taimyr Reserves)
FSBI of HE Siberian Federal University, Krasnoyarsk

This paper presents the results of Humpback fish studies in the Sobachye Lake (Pyasina River basin,
Putorana Plateau). It contains description of several forms of whitefish Coregonus lavaretus pidschian (Gmelin)
being part of the Taimyr Peninsula fish fauna. We found out that there are three forms of this species in the
Sobachye Lake (Pyasina River basin, Putorana Plateau): Deepwater cisco “mokchegor” dwelling at a depth of
about 30 m, Near-shore form of whitefish (“small” whitefish) occupying near-shore basin areas and Predatory
form of whitefish (“predator” whitefish) widespread throughout all lake areas not deeper than 30 m. All forms
are distinct from each other in diet. “Mokchegor” and “small” whitefish forms are benthophages, while the
“predator” whitefish diet includes small fish, usually sculpins (Cottus). “Mokchegor” whitefish has the largest
size of all these three forms. Analysis of morphological attributes revealed significant differences between
whitefish forms in nine of eighteen surface anatomic attributes and the number of scales in the lateral line. The
most significant differences between these three forms were found to be the trunk height and the head length.

Keywords: Putorana Plateau, Sobachye Lake, humpback whitefish

OCHOBHBIE YEPTBI THIPOXUMHUYECKOI'O PEXKUMA HEKOTOPBIX O3EP
CEBEPHOM YACTH YEJISIBUHCKOM OBJIACTHU
H. B. KyJII/IKl, AL A. I-IypaKOB2
YOsxHO-Y panbckuii rocy1apcTBEHHBI I'yMaHHTAPHO-MIEArOTMYECKHH YHIHBEPCHTET, T. YeTsOuHCK
ZYpaJH)CKHﬁ ¢umman ®I'BHY «['ocynapcTBeHHBINH HAyYHO-TIPOU3BOICTBEHHBIHN LIEHTP PHIOHOTO
Xo3sicTBay, r. EkarepunOypr

Ha ocHOBe OpurMHaNbBHBIX U JIMTEPATYPHBIX JAHHBIX MPOAHAIM3MPOBAHO M3MEHEHHE MHHEpAIN3allUH,
MOHHOI'O COCTaBa, BOJOPOIHOT0 NOKAa3aTels, IPO3PavYHOCTH U NIEPMaHraHaTHOM okuciseMocTH ¢ 1939 no 2016
r. B o3epax Cwunapa, Wrkynp, OxyHkynb, Apakynb, Cunau, Cynrynb, Kupers, bonbmme Kacnuy,
pacroyio)KEHHBIX B CeBepHOM wyacTh YensaOMHCKONH OOJACTM M HCHBITHIBAIOUIMX PA3IUYHYIO CTENEHb
AHTPOIIOTEHHON Harpy3kH. Y CTaHOBJIEHO, YTO IIPU COXPAaHEHUH IMPUPOJHOTO THIA BOJBI T'MJIPOKApOOHATHOTO
KJIacca KaJbLIMEBO-MarHMeBOW I'PYMIBI B UCCIENYEMBIX 03€pax, 3a UcKiarodeHueM o3ep Utkyns n CyHryns, B
BOJIE YBEJIMYMIIOCH COJIEp)KaHUE CYIb(PATOB U XJIOPHUAOB M, KaK CIEJICTBUE, MOBBICUIACH €€ MUHEPAIU3alNs,
YTO SBJISETCS OTPaKEHHEM BO3PACTAIOIIEr0 YPOBHS aHTPONOIEHHOW Harpy3ku Ha BOJOCOOpPHYIO IUIOIIAMb
BojoeMoB. [loBelmeHne TpoduyecKkoro craTyca O3€p BBIPa3WIOCh B CHUKEHUHM MPO3PAYHOCTH BOJBI,
YBEJIMYEHUH BOJOPOJHOTO TIOKa3aTels M IMEPMAHTaHATHOM OKUCISEMOCTH. 3a MHOTIOJETHUM IEepuoJ B
YCIIOBUSIX HHTEHCHBHOTO aHTPOIIOI'€HHOI'0 BO3JEMCTBUSI KAUeCTBO BOJIbI BO BCEX 03€pax yXYIIHIOCH.

Knrouesvie crnosa: TuApOXUMHUECKUN PEXHUM; 03€pa; MUHEpAIN3allMs; IPO3PAYHOCTh; IepMaHIaHaTHas
OKHCJISIEMOCTh; BOJOPOIHBIN MOKa3aTenb (pH); aHTpONIOreHHOe BO3ICHCTBHE.

DYNAMICS OF THE HYDROCHEMICAL REGIME OF LAKES IN THE NORTHERN PART
OF CHELYABINSK REGION
.V. Kulik!, A.A. Churakov?
South Ural State Humanitarian Pedagogical University, Chelyabinsk
2Ural’s branch of FSBI State Scientific-and-Production Center of Fishery, Ekaterinburg

Based on available original and reference data for the period from 1939 through 2016 changes in

mineralization, ionic content, hydrogen index, transparency and permanganate oxidizability of water were

tracked in the following lakes of the northern part of Chelyabinsk Region showing signs of anthropogenic



impact: Sinara, Itkul, Okunkul, Arakul, Silach, Sungul, Kirety, Bolshiye Kasli. It was found that
notwithstanding the preservation of natural water type falling into hydrocarbonate class of calcium-magnesium
group (except for Itkul and Sungul lakes), concentration of both sulfates and chlorides jumped up leading to
increase in water salinity in response to anthropogenic impact on reservoir water catchment area. Higher trophic
status index of lakes resulted in lower water clarity, increase in hydrogen potential (pH) and permanganate
oxidizability. Over a long period of time water quality of each lake went down under conditions of severe
anthropogenic impact.

Keywords: hydrochemical regime; lakes; mineralization; transparency; permanganate oxidizability;
hydrogen potential pH; anthropogenic impact.



