OCOBEHHOCTH BUOJIOT'MA X SKOJIOI'NN
CUBUPCKOI'O I'OJIBLIA-YCAYA BARBATULA TONI (DYBOWSKI, 1869)
B PEKE HIKHUH CY3YH HOBOCUBUPCKOM OBJIACTH

A. M. Buzep, M. A. loporun, JI. C. Buzep

Hosocubupckuii punuan ®I'BHY « BHUPO» («3anCu6HUPOy),
630091, Poccus, r. HoBocubupck

B nepuoo ¢ 2018 no 2020 2. bvinu npogedens ucciedosanus, 8 pe3yivmanme KOMopbix ObL10 YCMAHO8IeHO 0OUmanue
cubupckoeo eoavya-ycaua é npasobepesichom npumoxke p. Oou — p. Huowcnuti Cy3yn, Ha yoanenuu 6onee 80 kv eviute no
meyeHuro om Oaudcaliue20 U3BeCmHo2o mecma ooumanus. Pation obumanus 2016ya 8 OMKpbImblil NEPUOO 0SPAHUYEH
COUHCBEHHBIM KAMEHUCMbIM yuacmkom peku. Ha smom buomone coney cocmasnsem 64—99 % uucnennocmu sceii
uxmuogaynvl. Tlo 6uonocuyeckum noKazamensam 2oaey 3aHUMAent NPOMENCYMOUHOe NONOJICEHUe Mexcoy 0CoOaMuU,
0OUMAIOWUMU 8 20PHBIX B000EMAX, U 20ILYOM U3 MATIbIX NOTY2OPHBIX PEK HA SPaHuye OCHO8HO20 apead. Pazmepvl mena
s3pocavix poio — 4,5-10,7 cm, macca — 1,0-14,5 2. Hepecm 2onvya nopyuonmwlil, UuHOUSUOYATbHASE NIOO0GUNMOCHL —
om 565 0o 23752 uxpunox. [lonynayus manouucienna, Ho cmabunvha u cocmasisiem 3,0-3,4 molc. nonosospenvix
ocobeil. T[Tumanue cocmoum u3 AUMO-peohUIbHBIX TUYUHOK HACEKOMbIX, ¢ npeobnadanuem moutex. K ocnosnbim
IKONOSUYECKUM U OUONIO2UHECKUM OCODEHHOCAM NORYISAYUU 20AbYd Clledyem OMHeCmu nPUCnocodieHue K blCOKUM
memnepamypam 600bl, OMCYMCMEUe 4euy, 04eHb PA3HO0OPAHYI0 OKPACKY, NOPYUOHHBII HEpecm U V3KUll CHeKmp
NUMAaHUsl.

Krnroueswvie cnosa: cu6upcmu/7 cojley-ycad, apean,; pocm, paseumue, numanue

BIOLOGY AND ECOLOGY
OF THE SIBERIAN STONE LOACH BARBATULA TONI (DYBOWSKI, 1869)
IN THE LOWER SUZUN RIVER, NOVOSIBIRSK REGION

A. M. Vizer, M. A. Dorogin, L. S. Vizer

Novosibirsk branch of VNIRO ("ZapSibNIRO")
630091, Russia, Novosibirsk

During the time period from 2018 to 2020, surveys were conducted, which established the habitat of the Siberian
stone loach in the right-bank tributary of the Ob River — the river Nizhny Suzun, at a distance over 80 km upstream of
the nearest known habitat. The loach's habitat during the navigation season is limited to a single rocky section of the
river. The loach makes up 64-99 % of all ichthyofauna in this biotope. Biologically, the loach is in between species
inhabiting mountain reservoirs and loach from small semi-highland rivers at the edge of the main range. The body size
of adult fish is 4.5-10.7 cm, weight 1.0-14.5 g. Spawning of loach is batch, individual fecundity is from 565 to 23752
eggs. The population is small, but stable and amounts to 3.0-3.4 thousand fully mature specimens. The food consists of
lithophilic insect larvae, with the predominance of gnats. The main ecological and biological features of the loach
population include adaptation to high water temperatures, absence of scales, very diverse coloration, batch spawning,
and a narrow range of feeding.

Keywords: Siberian stone loach; habitat; growth; development; nutrition



XAPAKTEPUCTUKA TEOTEPMAJIbHOM BO/JIbI
YEPKAIIIMHCKOI'O HOJIO-BPOMHOI'O MECTOPOXJIEHUS
W BJUSTHUE BOJbI CKBAJKUHBI Ne 36-PT' HA THJIPOXUMHYECKHWH PEXKUM PYUYbS U
PEKHU APEM3SHKHU
Yacrts II. buorenbl u oprannyeckue BemecTBa

JI. B. Muxaiinosal 2, A. C. Anekcanapos® 3, A. U. Koanenko® 2

Tromencknit pumman ®ITBEHY « BHUPO» («"0cpbIOLEHTDY ),
625023, Poccus, r. TromeHB
2dI'bOY BO «I"ocynapcTBeHHEI arpapHslii yauBepcuTeT CeBepHOT0 3aypanbsy,
625003, Poccus, r. TromeHB
3OI'AOY BO «TroMeHCKHit TocyaapcTBEeHHbIH YHUBEPCUTETY,
625003, Poccus, r. TromeHB

B cmamoe npusedenvl dannvle no 6iuAHUIO 2e0MePMANbHOU 800bl (YOHMAHUPYIOWel cKeaxcuHbl Yeprawunckou
No 36-PI" na 6uozennusiti pesicum pyuvs u p. Apemsanxu Ha wee Tomernckou obnacmu 6 Tobonvckom paiione 6 2017—
2019 ez. Iloxasano, umo onmanupylowas CKEANCUHA A6IAETCA UCTOYHUKOM NOBBIUEHHO20 COOEPIHCAHUSL A30Ma
ammonutinozo (bonee 40 me/om®) u xcenesa (9,9 me/om®). Jlasxce nocie pacnpecrenus 600bl 6 C643U ¢ OANbHEUUM
paspyuieHuem cmeona CKEANCUHbL U CHUNCEHUSI KOHYESHMPAayuy dMMOHULIHO20 d30Mma 8 2e0mepMaibHoU 800e 00 2,94
Mm2/Om® 600a pyuvs npodondicaem Gvlmb UCMOUHUKOM AMMOHULIHO20 3az2psstenus (3,5-31,1 me/om®) p. Apemszanku. B
Mecme 6nadeHUsl Pyubs, MEeKYUe20 O CKEANCUHDBL, COOePIICaHUe ODUOLEHO8 8 peKe NPesblilden NPedeibHO OONYCIUMYIO
KOHYEeHmMpayuro 0Jist BOOHBIX 00bEKmMOo8s, UMerouux pulooxossiicmeentnoe snavenue (Oaree — I[1/{Kyx), 6 nemne-ocennioro
MediCeHb U nepuoo 8ecenHe20 nagooka: ammonus — 6 6,9 u 8,4 paza, numpumos — 6 8,0 u 24,5 paza, sceneza — 6 24,3
u 25,8 pasa coomeemcmeenHo.

Kmouesvle crosa: ckeasicuna,; 2eomepmanivas 6004, pyiel, peka Apemssnka, 6uo2eHvl, az0m aMMOHULHBLU, A30M
HUMPUMHBLL, A30M HUMPAmHbulil; pocghamol; dcene3o, opeanHuyecKue seujecmea

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 I1l. BIOGENS AND ORGANIC MATTER

L. V. Mikhailova® 2, A. S. Aleksandrov? 2, A. I. Kovalenko® 2

Tyumen branch of VNIRO ("Gosrybcentr"),
625023, Russia, Tyumen
?Federal State Budgetary Educational Institution of Higher Education
"Northern Trans-Ural State Agricultural University";
625003, Russia, Tyumen
3Federal State Autonomous Educational Institution of Higher Education



"University of Tyumen";
625003, Russia, Tyumen

The article presents data on the influence of geothermal water of the flowing well Cherkashinskaya No. 36-RG on
the biogenic regime of the stream and the Aremzyanka river in the south of the Tyumen region in Tobolsk district in
2017-2019. It is shown that the flowing well is a source of increased content of ammonium nitrogen (more than
40 mg/dm?) and iron (9.9 mg/dm?®). Even after water desalination due to further wellbore destruction and reduction of
ammonium nitrogen concentration in geothermal water to 2.94 mg/dm?, creek water continues to be a source of
ammonium pollution (3.5-31.1 mg/dm?) of the Aremzyanka River. At the confluence of the stream flowing from the well,
the content of biogens in the river exceeds the maximum permissible concentration for water bodies of fishery
importance (hereinafter — MPCH/i) in the summer-fall low water and during the spring flood: ammonium — 6.9 and
8.4 times, nitrite — 8.0 and 24.5 times, iron — 24.3 and 25.8 times respectively.

Keywords: well; geothermal water; stream; Aremzyanka river; biogens; ammonium nitrogen; nitrite nitrogen;
nitrate nitrogen; phosphates; iron; organic matter

OIIEHKA TOKCUYHOCTH JOHHBIX OTJIOKEHUM
HEKOTOPBIX BOJHBIX OBBEKTOB 110 UX JEMCTBHIO HA MAKPO®UTHI

I'. E. Peiouna® 2, JI. B. Muxaiinosa® 2, T'. A. Ileryxosa®

Tromenckuii punman ®ITEHY « BHUPO» («ocpbIOLEHTDY),
625023, Poccus, r. TromeHb
2pI'OY BO «"ocynapcTBeHHbli arpapHblii yausepcuteT CeBepHOro 3aypanibs,
625003, Poccus, r. TromeHb
SHuctutyT 6Monorun ®LAOY BO «TroMeHCKHil rocyJapcTBEHHbIH YHUBEPCUTETY,
625043, Poccus, r. TromeHb

H3zeecmno, umo makpogumel — Haubonee ycmouyugoe 36eHO OUOYEHO3d, OCODEHHO K KpAmKOBPeMEeHHbIM
ecnvuKam 3azpasnenus. B mo oice epems onu AGIAIOMCA XOPOWUM UHOUKAMOPOM XPOHUYECKO20 3a2pA3HeHUs,
NOCKONIbKY U36]1eKAIOMm U KOHYEHMPUPYIOm MUHUMATbHbIE NPUMECU MOKCUYeCKUX 6eujecms u3 cpedvl ooumanus. Ilpu
XPOHUYECKOM 8030€UCMBUL MOKCUYECKUX 8eWeCNE HA MAKPODUMbL 8 CIPYKMYpe KIemoK NPOoUCXo0am Heoopamumbole
usMeHeHus (HapyuleHue nporuyaemocmu membpan, paspywernue JHK, b6enxkos u m. 0.), ymo npugooum x eubenu
pacmenuil. L]envto pabomol 161514Ck OYeHKA cmenenu moxcuunocmu 0onnwix omaodicenuil ([{0O) pex Typa, [viuima Ha
10ce Tiomenckoil obracmu, cooepircaujux KOMNIEKC 3a2paA3HAIOWUX eeujecms, a maxodce necuano-unucmolx JJO npu
MOOeNUPOBAHULU HeMAHO20 3a2PA3HeHUs. N0 omeéemubim peakyusm makpogumos — Elodea canadensis Rich, Lemna
minor Linne npu xpamxogpemennom (4 cym) u onumenvuom (30 cym) gosoeticmsuu. Iloxkazano, umo snooes 6oiee
ycmouuusa K He(pmaHomy 3azpsasnenuro, wem psicka. Ilpu xponuueckom gozoeticmeuu /][O y pacmenuii Habmooamu
GNUAHUE HA Be2emMAmusHoe DPA3MHONCEHUe, pocm nob6e208 U KOpHeu, aKMmusHOCMmb (GOomocunmesd, CMpYKmypy
XPOMOCOM u yeenudeHue eubenu Kiemok 6 mepucmeme koprei. Coemecmuoe deticmsue Heghmenpooykmos, Xiopuoos u

MAANCENBIX MEeMAIIO6 YCUIUBATIO MOKCU4YecKoe go30elicmeue Ha MLZKpO(Z?MI’I’lbl.

Kniouesvie cnosa: MmMoOKcUu4YHocmas, 6u0mecmup06aﬂue; 3]100651,’ pAacka;, O0oHHbLE OMAOHCEHUA, Hequenpoaykmbl;
)C]ZOpu()bl,' msiotcenible memaililbl



ASSESSMENT OF THE TOXICITY OF BOTTOM SEDIMENTS
OF SOME WATER BODIES ACCORDING TO THEIR EFFECT ON MACROPHYTES

G. E. Rybina?, L. V. Mikhailova®?, G. A. Petukhova®

'Tyumen branch of VNIRO ("Gosrybcentr"),
625023, Russia, Tyumen,
’Federal State Budgetary Educational Institution of Higher Education
"Northern Trans-Ural State Agricultural University",
625003, Russia, Tyumen,
3Federal State Autonomous Educational Institution of Higher Education
"Tyumen State University"
625043, Russia, Tyumen

It is known that macrophytes are the most stable link in the biocenosis, especially towards short-term outbreaks of
pollution. At the same time, they make a good indicator of chronic pollution, because they extract and concentrate
minimal impurities of toxic substances from the environment. When macrophytes are chronically exposed to toxic
substances, irreversible changes occur in the cell structure (membrane permeability failure, destruction of DNA,
proteins, etc.), which results in plants demise. The purpose of this work was to assess the degree of toxicity of bottom
sediments (BS) of the rivers Tura, Pyshma in the south of the Tyumen region, containing a mixture of pollutants, as well
as sandy-silty BS when simulating oil pollution by the response of macrophytes — Elodea canadensis Rich, Lemna
minor Linne under short-term (4 days) and long-term (30 days) exposure. It has been shown that elodea is more resistant
to oil pollution than duckweed. Under chronic exposure to BS in plants, effects on vegetative reproduction, shoot and
root growth, photosynthetic activity, chromosome structure, and increased cell death in the root meristem were
observed. The combined effect of oil products, chlorides, and heavy metals amplified the toxic effects on macrophytes.

Keywords: toxicity; biotesting; elodea; duckweed; bottom sediments; oil products; chlorides; heavy metals

JAUHAMUKA THAPOJIOT'NMYECKUX TAPAMETPOB,
COJAEPKAHUSA OCHOBHBIX NOHOB U MUHEPAJIM3ALIUN
B BOJJOEMAX HAIIMOHAJIBHOT' O ITAPKA «BYPABAM»:
O3EPA BOJIBIIOE U MAJIOE YEBAYBE, TEKEKOJIb

A. B. Illytkapaes!, B. H. Kpaiiniok!, A. C. AcbL16eKoBa?,
I'. K. Bapunosa?®, B. B. ®edenon’

1Cesepnpiii pumman TOO «HayuHO-IPOU3BOICTBEHHBIH IIEHTP PHIOHOTO XO35HCTBaY,
010000, Ka3zaxcran, r. Hyp-Cynran
?HAO «Kaszaxckuii arporexundeckuii ynusepcuter umenu C. Ceildynmnay,
010000, Kazaxcran, r. Hyp-Cynran

B cmamue npusedenvi pezynvmamul uccie008aHuii SUOPOIOSULECKUX NAPAMEMPOE, COOEPAHCAHUS OCHOBHBIX UOHOG
U MUHEpATU3AYUY B000eM08 HAYUOHANLHO20 napka «bypabaily. beinu usyuenvr ozepa bBonvuwioe u Manoe Hebauve,
Texexonv. Hccnedosanus Oviiu nposedenvt ¢ 2016-2020 ce. 3a nocneouue 80 nem uabmodaromes cepvesnvie
@rykmyayuu niowaoeu ozep bonvuwioe u Manoe Yebauve, Texexons. [anuviii ghakm umeem ceou ompuyamenpHule
CMOPOHbL U CKA3bIBAEMCS HE MONIbKO HA 2UOPOOUOHMAX, HO U HA MUKPOKIUMAMe HAYUOHAIbHO20 NapKa 6 yeiom. Bce
JHce 2UOPONIOSUYECKUTL PeNCUM IMUX 8000eM08 00 CUX NOp Ocmaemcs O1A2ONPUSMHbIM Ol OOUMANWUX 6 HUX

2UOPOOUOHMOB, HECMOMPs HA CYyujecmeenuvie usmenenus. M3 uccnedyemuvix 8000emos ozepa borvuwioe u Manoe



Yebauve sensiomcst cononosamvimu, a 03epo Texexonv — npecuvim. OOHOBpEMEHHO ¢ COKpaujenuem niowaou
VeenuuUsaemcs MuHepanuzayus 600bl 8 03. bonvuioe Yebauve, 6 meuenue emopoeo oecsimunemust XXI 6. ee 3nauenust
cmabunvro npesviwarom 1 2/n. Tlosvluienue Munepanuzayuu uoem 3a cuem Y8eIuYeHUs COOepIUCaHUus Cyavbhamos,
XZIOpUO08 8 epynne anuoHO8 U HAMPUsA/KAIUsL cpedu Kamuonos. Bvicoxas munepanuzayus 600wl 03. Manoe Yebauve
00BACHAEMCS OMCYMCMEUeM NOCIMOSIHHO20 NpUmoKa 6 omaudue om 03. boirvuwoe Yebauve. Munepanuzayus 600wl 03.
Texekonb nocne maxcumyma 6 2016-2017 ze. cnuzunace 6 2019-2020 22. nuoxce 1 2/1. B nacmosiwee spems 03. bonvuioe
Yebauve obnadaem cywecmeenHviMu 3anacamu puiovi. Cospemennvle 2u0poXumMudecKue noKazamenu He Hecym
He2amueHOU Haspy3Ku Ha ux nonyaayuu. B mo oce epemsa ozepa Manoe HYebauve u Texexonv xapaxmepusyomcs He
cmoib boeamuim BUO0BLIM PA3ZHO0OPA3UEM UXMUOPDAYHDL.

Kntouegvie cnosa: HayuonanvHuli napx  «bypabaiiy;, eudponozuyeckue napamempul;,  MUHeEPATU3AYUSL,
COIOHOBATNbIE BOO0EMYL, NPECHbIE BOO0EMbl

DYNAMICS OF HYDROLOGICAL PARAMETERS,
CONTENT OF MAIN IONS AND MINERALIZATION
IN THE RESERVOIRS OF THE “BURABAY” NATIONAL PARK:
LAKES BOL"SHOE CHEBACH"E, MALOE CHEBACH"E, TEKEKOL'

A. V. Shutkarayev?, V. N. Krainyuk?!, A. S. Asylbekova?,
G. K. Barinova?, V. V. Fefelov?

'Northern Kazakhstan branch, LLP "Fisheries Research and Production Center",
010000, Kazakhstan, Nur-Sultan
'S, Seifullin Kazakh Agro-Technical University",
010011, Kazakhstan, Nur-Sultan

The article presents the results of studies of hydrological parameters, the content of basic ions and mineralization
of reservoirs of the national park "Burabay". Lakes Bol"shoe Chebach'’e, Maloe Chebach'’e and Tekekol’ were studied.
The studies were conducted in 2016-2020. Over the last 80 years, serious fluctuations in the areas of Bol"shoe and
Maloe Chebach"e lakes and lake Tekkol have been observed. This fact has its own downsides and affects not only the
hydrobionts, but also the microclimate of the national park as a whole. Nevertheless, the hydrological regime of these
reservoirs still remains favorable for the hydrobionts that inhabit them, despite significant changes. Of the reservoirs
studied, lakes Bol"shoe and Maloe Chebach'e are saline, and lake Tekekol’ is freshwater. Simultaneously with the
reduction of the surface area, water mineralization in lake Bol''shoe Chebach'’e is increasing and during the second
decade of the XXI century, its values steadily exceed 1 g/l. The increase in mineralization is due to an increase in
sulfates, chlorides among the group of anions and sodium/potassium among the cations. The high mineralization of lake
Maloe Chebach'"e is due to the lack of a constant inflow, unlike lake Bol"shoe Chebach'e. Lake Tekekol’ water
mineralization, after reaching a peak in 2016-2017, has declined below 1 g/l in 2019-2020. Currently, Lake Bol*shoe
Chebach' e contains substantial fish reserves. Modern hydrochemical indicators do not have a negative impact on their
populations. At the same time, lakes Maloe Chebach'e and Tekekol’ are characterized by not as rich species variety of
ichthyofauna.

Key words: "Burabay" National Park; hydrological parameters; mineralization; brackish water reservoirs; fresh
water reservoirs



PA3PABOTKA CUCTEMBI YIIPABJIEHUSA
NCKYCCTBEHHBIM BOCITPOU3BOACTBOM PbIb
HA HHHOBAIIMOHHOI OCHOBE

II. E. I'apJioB

®OI'BOY BO «Cankr-IlerepOyprckuii rocy1apcTBEHHBIN arpapHbId YHUBEPCUTETY,
196601, Poccus, Cankrt-IlerepOypr, r. [Tymkun

Paspabomanvr u npeocmasnensvt 8 6ude uzobpemenuti 3¢hgexmusHvle Ccnocobbl YNPAsIeHUs npoyeccamu
PA3MHOICEHUSL, POCIA U BINCUBAEMOCTU OCEMPOBHIX U IOCOCEBLIX PblO 6 3A800CKOM 80cnpoussoocmee. Hoguiii memoo
VIPABAEHUSL PASMHONCEHUEM NPedCTnasien 6 6ude HOBbIX Npenapamog U CHocoO08 CTMUMYIAYUU U MOPMONCEHUS.
non06020 co3pesanus npoussooumenetl. 1Ipouzeo0cmeeHubIMU  UCTBIMAHUAMY  CTRUMYIUPYIOWUX NPenapamos
U30UPOBAHHBIX NepedHell U 3a0Hell 0oieli 2unousa 8 0cemposoocmae 00KA3aHbL yeeuyeHue cmeneHu pblb080OHO20
ucnonvsosanus npouzeooumeneti na 15 % u sxonomuu 0o 40 % eunogusa. /lokazanvl 3¢hpexmur OrumenvHol
3A0€pIHCcKU NOJI0B020 CO3PEBAHUSL NPOUZBOOUMENel C COXPAHEHUeM UX BblCOK020 PblO0BOOH020 KA4ecmed Npu ux
NPOMBIUUTIEHHOM Pe3epeUposanuu 8 cpeoe Kpumuueckou conenocmu 4—8 %o (6 Mopckoii 6ode u 6 pacmeopax
NOBAPEHHOU COM) U NOJYHEeHUsT 00OPOKAYECMBEHHO20 NOMOMCIBA Oadce NPU BEPXHUX HEPEeCHO8bIX MEMNEPAMypax.
Mnozconemuumu  npou3600CMEEHHLIMU  UCHBIMAHUAMU  YCTNAHOGIEHbL  BAJNCHbIE PbIOOX035UCBEHHble  dhPeKmbl
cooepoicanus, pe3epeuposans U GbIpAWUBAHUSL PblO 8 cpede KPUMUYecKol CONeHOCMU: ONUMENbHOe COXpaneHue
BHINCUBAEMOCIIU U  PLIOOBOOHBIX KA4ecme MNpoU3eoOUmenetl, B03MONCHOCHb NOYHeHUsi 00OPOKAYECBEHHO20
nomomcmea u yckopewue memnog pocma monoou. Ha ocmose smux osgpexmos paspabomanvi cnocobwvl
UCKYCCMBEHHO020 BOCNPOU3BOOCMBA NONYIAYUL pwlb, KOMOpble O0X6amvlealom OCHOBHblE OMAnbl 3A800CKOU
ouomexnuxy. Koueunwili noanocucmemHulii. Memoo 60CHPOUIBOOCMEA NONYIAAYULU 3AKIIOYAEMCS 8 3a20MOo6Ke U
CAOKOBOM COOEPIICAHUU NPOU3BOOUmMeNell HA Mecmax Ha2yld 8 MOope, MACCO80M NOJYHeHUU 30ecb NOMOMCMmEd,
nocnedyroujetl 3a600CKOU UHKYOAYUYU UKPBL U 8bIPAUUSAHUU TUYUHOK U MOAO0OU 00 COCMOSIHUSL 20MOBHOCTU K MUSPAYULL
U OKOHYUAMENbHO20 YCKOPEHHO20 00PAWUBAHUS HCUSHECHOUKOU KPYNHOU MOI00U 6 cpede Kpumuueckou coneHocmu. C
Yerblo  NPoU3BOOCMBEHHO20  UCHONBL30BAHUS  NPeOCMABNIEeHHOU  OUOMEXHOIo2UU — pa3pabomaHvl  CUCTHeMbl
6000CHAOICEHUST PLIDOBOOHBIX 3480008 U PLIOOBOOHBIX XO3AUCME, OCHOBAHHbIE HA NPUPOOHO-NPOMBIULIEHHBIX
NPUHYUNAX BHECE30HHO20 NOO3EMHO20 SUOPOKOHOUYUOHUPOBAHUSL U UHNCEHEPHO-IKOL0UYECKOU ODUOMEXHONOSUMU.

Knioueevie cnosa: 6uomexnuxa pasee0eHus 0cempoevix U J0COCe8bIX pblh; 3a800CKOe B0CHPOU3BOOCEO
nonynsayui polo

DEVELOPMENT
OF FISH ARTIFICIAL REPRODUCTION MANAGEMENT SYSTEM
ON AN INNOVATIVE BASIS

P. E. Garlov

Federal State Budgetary Educational Institution of Higher Education
"Saint-Petersburg State Agrarian University",
196601, Russia, Saint-Petersburg, Pushkin

Efficient ways of managing spawning, growth and survival of sturgeon and salmonid fishes in factory reproduction
have been developed and presented as inventions. A new method of spawning control is presented in the form of new
drugs and ways to stimulate and inhibit puberty of spawners. Production trials of stimulating drugs of isolated anterior
and posterior pituitary lobes in sturgeon breeding have proved an increase in the degree of spawner use by 15 % and
saving up to 40 % of pituitary. The effects of prolonged delay in puberty of brood fish with preservation of their high



fish-breeding quality when they are commercially reserved in the environment of critical mineralization of 4-8 % (in
sea water and in solutions of table salt) and obtaining high-quality spawn even at the upper spawning temperatures
have been proved. Many years of production tests have mineralization mineralization: long-term survival and fish
breeding qualities of spawners, the possibility of obtaining good quality progeny and accelerating the growth rate of
young fish. Based on these effects, methods of artificial reproduction of fish populations have been developed that
encompass the main stages of fish breeding biotechnology. The final full-system method of population reproduction
consists of stocking and cage holding of spawners at the feeding grounds in the sea, mass breeding there, subsequent
factory incubation of eggs and rearing of larvae and young fish to the state of readiness for migration and final
accelerated rearing of viable large young fish in an environment of critical mineralization. For the purpose of industrial
use of the presented biotechnology, water supply systems for fish hatcheries and fish farms based on natural-industrial
principles of off-season underground hydroconditioning and engineering-ecological biotechnology have been
developed.

Keywords: biotechnics of sturgeon and salmon fish breeding; factory reproduction of fish populations

COCTOSIHUE 3AIIACOB U CTPYKTYPA HEPECTOBOM YACTH
NONYJSIUU KOPIOIIKU ABUATCKOM 3YBATOM
OSMERUS MORDAX DENTEX (MITCHILL, 1815) (OSMERIFORMES: OSMERIDAE) PEKH
EHUCEHN

H. O. s16a0ko0B, /. A. KpuBouayukunii, A. B. Kinynayk

Kpacnospckuii punnan ®I'BHY «BHUPO» («<HUHUIPBY),
660049, Poccus, r. KpacHosipck

B pabome npedcmagnenvt céedenusi 0 cmpyKmypHo-0UoI0SUYECKUX NOKA3AMENSX HePeCmo8ol Yacmu Nonyisyuu
asuamckou koprowxu Osmerus mordax dentex (Mitchill, 1815) nuzoeves p. Enuceii. Ilpusoosmcs ceedenus o
COCMOSIHUU NPOMBICTIOBBIX 3ANACO8 OAHHO20 6Uda pblovl 6 nepuod ¢ 2013 no 2019 e., paccuumannvie Memooom
BUPMYATILHO-NONYTAYUOHHO20 anaauza (BIIA). Ha ocnosanuu pe3yibmamos ananusza 603pacmiol, pasmepHo-6ecosoll
U NOAOBOU CIMPYKMYPbL NOKA3AHO, YMO COCMOSHUE 3aNACO8 A3UAMCKoll 3y6amotl koprowku 8 p. Enuceil ¢ nacmoswee
8peMsi HAX0OUMCsL HA YOOGIeMmEOPUMeibHOM yposhe. QucienHocms u OuoMacca Hepecmogo2o cmaod 8 UCCIeOyembill
nepuod cocmasasinu 3,6—8,0 man sx3. u 400—800 m coomeemcmeaenno. B mo dice epems, HeCMOMPS HA YCMOUYUBLLE
CMPYKMYPHO-OUONI02UYeCKUe NOKA3AMeNU U CPAGHUMENbHO BbICOKVIO YUCIEHHOCMb, UHMEHCUBHASL NPOMbICI06As
OKCHIYaAmayus. KOPIOWKU 6 YCA08USX NPOOOJHCUMENbHO20 NPeSblUeHUs PEKOMEHOOBAHHBIX 00beM08 000bluU 6
Orudcatiuue 200bl MOJNCEM He2AMUGHO OMPA3UMbCS HA COCMOSIHUU HEePecmo8o20 Cmada a3uamcKoi KOPIOWKU p.
Enuceu.

Knrouesvle cnosa: azuamckas 3y6amas KOprOWKa, npomMulcell;, UPMYAibHO-NONYISIYUOHHBIN AHAU3, PAZMEPHBIU
cocmas, yuciennocms, Enuceil



STOCK STATUS AND STRUCTURE OF THE SPAWNING POPULATION
OF RAINBOW SMELT OSMERUS MORDAX DENTEX (MITCHILL, 1815) (OSMERIFORMES:
OSMERIDAE) OF THE YENISEI RIVER

N. O. Yablokov, D. A. Krivolutskiy, A. V. Klunduk

Krasnoyarsk branch of VNIRO ("NIIERV™),
660049, Russia, Krasnoyarsk

The study presents data on structural and biological indicators of the spawning population of rainbow smelt Osmerus
mordax dentex (Mitchill, 1815) in the lower reaches of the Yenisei River. Information on the status of commercial stocks
of this fish species from 2013 to 2019, calculated by virtual-population analysis (VPA), is presented. Based on the results
of the analysis of the age, size-weight and gender structure, it is shown that the state of raibow smelt stocks in the Yenisei
River is currently at a satisfactory level. The number and biomass of the spawning stock during the study period were
3.6-8.0 million and 400-800 tons, respectively. At the same time, in spite of stable structural-biological indicators and
relatively high abundance, intensive commercial exploitation of smelt in conditions of continuous exceeding of the
recommended volumes of catch in the coming years can negatively affect the condition of the spawning herd of rainbow
smelt of the Yenisei River.

Keywords: rainbow smelt; fishery; virtual-population analysis; size composition; abundance; Yenisei

KJIIOYEBBIE ITPOBJIEMBI 9KOJIOT' MU
U 3AIIACOB BOJHBIX BHOPECYPCOB O3EPA BAMKAJI
B HAYAJIE XXI BEKA

. B. Maragonos, A. B. Coko.i0B, A. U. boOkoB, A. B. ba3zos, B. A. Ilerepdenna

baiikansckuit punnan ®I'BHY «BHUPOy,
670034, Poccus, r. Yman-VY

B cmamve npedcmasnen 0630p 0CHOBHBIX HAYUHBIX RYOIUKAYUL U Pe3VTbMambl COOCMBEHHBIX UCCIe006aHUl,
Xapaxmepuzyiouux copemenHoe cocmosiue dKkocucmemsl 03. batikan u e2o pecypcos no xomnonenmam ouomoi. Ha
npumepe NPUHAHHLIX 6 NOCACOHUe 200bl OUONOSUYECKUX UHOUKAMOPO8 (8000pociv p. Spirogyra, OaukaibcKue
SHOeMUYHble 2yOKU, YUaHobakxmepuu u Op.) paccmMompero pazeumue npeocmagieHull, 8 mom YUcCie dlbmepHaAMmUGHbIYX,
00 OCHOBHBIX UCTMOYHUKAX IKONIO2UHeCKo20 Kpuzuca Ha baiikane, o ponu npupoOHbIX (akmopos u O0esmenbHOCmu
yenosexa 6 Habmodaemou sempoguxayuu  o3epa. Paccmompenvt dxonocuveckue 9¢gh@exmuvl UCKYCCMBEHHO20
pezyruposanust YpoGHs 03epd U BO3MONCHLIX HOCIeOCmSUll e20 OdaibHeliuwe2o nogvluienus. Ilpedcmagnenvl
aHanumuyecKue Mamepuansl 00 AKMYAIbHOM COCMOSIHUU B00HbIX OuoI02UYecKUx pecypcos 03. batikan,
MemoO0N02UYECKUX —ACNEeKMAX OYEeHKU UX COCMOAHUA. AKMyanu3uposanvl peKoMeHOAyuu Hno HNOBbIUEHUIO
aghpexmuenocmu Meponpusmull N0 COXPAHEHUI0 U BOCCMAHOBLEHUIO 3ANACO8 YEHHBIX U 0CO00 YEHHBIX 600HbIX
buopecypcos. [Ipodondicaiom coxpansamupcsi pUCKU He2AMUGHbIX MEHOEHYUL 8 OUHAMUKE 3aNaACO8 YEHHbIX RPOMBICIOBbIX
pblO, CBA3aHHbIE ¢ HEeONPedeleHHOCMbI) NPUPOOHBIX Npoyecco8 u peakyuu dxocucmemvt baiikanra Ha Hux,
KOMMIEKCHOCMU YNPAGNIEHYEeCKUX PeUleHUL U UX UCHOJIHEHUsL.

Kniouesvie cnosa: sxonoeuueckue npobiemvl; 3anacsl 600HbIX buopecypcos; o3epo baiikan



KEY PROBLEMS IN ECOLOGY AND AQUATIC BIORESOURCES STOCKS
OF LAKE BAIKAL AT THE BEGINNING OF THE XXI CENTURY

D. V. Matafonov, A. V. Sokolov, A. |. Bobkov, A. V. Bazov, V. A. Peterfel'd

Baikal branch of VNIRO,
670034, Russia, Ulan-Ude,

The article presents a review of the main scientific publications and the results of our own research, characterizing
the current state of the ecosystem of Lake Baikal and its resources in terms of biota components. Using as an example
biological indicators recognized in recent years (Spirogyra algae, Baikal endemic sponges, cyanobacteria, etc.) the
development of ideas, including alternative ones, about the main sources of environmental crisis in Baikal and the role
of natural factors and human activities in the observed eutrophication of the lake is examined. The ecological effects of
artificial regulation of the lake level and possible consequences of its further increase are examined. Analytical
materials on the current state of aquatic biological resources of Lake Baikal and methodological aspects of assessing
their condition are presented. Recommendations on increasing the efficiency of measures for conservation and
restoration of valuable and extremely valuable stocks of aquatic bioresources were brought up to date. Risks of negative
trends in the dynamics of valuable commercial fish stocks associated with the uncertainty of natural processes and the
response of the Baikal ecosystem to them, the complexity of management decisions and their implementation still remain.

Keywords: ecological problems; aquatic bioresources stocks; Lake Baikal



