O MOJIEJIMPOBAHUU CKOPOCTH POCTA PbIB ITPU PA3JIMYHON TEMIIEPATYPE
N PU3NOJOI'MYECKOM TEMIIEPATYPHOM OIITUMYME

HN. B. Kusazes

OI'BHY «l"ocynapcTBeHHBIN HAyYHO-TIPOU3BOACTBEHHBIN IIEHTP PHIOHOTO X03s1iicTBa», 625023, Poccus,
r. Tromens

Ananuzupyemcst aunelHas 3a6UCUMOCHIb CKOPOCHU POCA Pl 0m memMnepamypbl 8 npeoenax 30Hbl moiepaHm-
Hblx memnepamyp (npasuno Baum-I'oggha). OOnum uz ocHo8HbIX NHOKA3AMeNel NPU MOOEIUPOBAHUY POCIA NPU PA3-
JIUYHBIX MEMNEPAMYpax A6Isemcs memMnepamypa ycioeHozo ouonozuieckozo wyas (to). Ha ocnoeanuu cobcmeennvix
U IUMepamypHuIX OAHHBIX NPUBEOEHA BEIUYUHA OAHHO20 napamempa 0Jis MOI00U HEeKOMOPLIX NPOMBICIOBLIX PblD.
Jlan nopsiook pacuema nokasamenei pocma npu pasHou memnepamype, Y4umvl8aowjuil 3a6UCUMOCIb CKOPOCU
pocma om docmuenymou maccwl mena. Ilokazano, umo Qusuonocuueckutl U IKOI0SULECKULl ONMUMYM, NPU KOMOPOM

CKopocntb pocma MakCumaivbria, mocym He coenaoams.

Kniouesvie cnoga: ckopocTh poCTa; TEMIEpaTypa YCIOBHOTO OHOJIOTHYECKOTO HYIST; 3P QEeKTHBHAS TeMIepary-
pa; npaBuio Baut-I'odda; koadduimeHT ncnoab30BaHms yCBOCHHON MUINY Ha POCT; (PU3HOJIOTHUECKUH ONTHMYM.

ABOUT MODELING FISH GROWTH RATES AT VARIOUS TEMPERATURES
AND PHYSIOLOGICAL TEMPERATURE OPTIMUM

1.V. Knyazev

FSBSI “State Scientific-and-Production Center of Fishery”, 625023, Tyumen, Russia

This article analyses linear dependence of fish growth rate on temperature within the range of tolerant values (the
Van’t Hoff rule). One of the main indicators for modeling growth at different temperatures is the conventional biologi-
cal zero temperature (t). Based on our own and some published data we provided a value of this parameter for juveniles
of some commercial fish. The article provides a procedure for calculation of growth rates at different temperatures tak-
ing into account the dependence of the growth rate on the body mass gained. It is shown that the physiological and eco-
logical optimums, at which the growth rate is maximal, may not coincide.

Keywords: growth rate; conventional biological zero temperature; effective temperature; Van’t Hoff rule; coeffi-
cient of food utilization for growth; physiological optimum.

O ITIPUYNHAX JIETHHUX JIOKAJIBHBIX 3AMOPOB B CTAPULIAX UPTBIIIIA
C. M. Cemenuenko, H. B. CmeniuBast

OI'BHY «l"ocynapcTBeHHBIN HaydHO-TIPOU3BOACTBEHHBIHN LIEHTP phIOHOTO X03sicTBa», 625023, Poccus,
r. Tromenp

B 03. Bonxoso (Toborvckuii pation Tiomenckotl obnacmu) npo8OOUMCS GbIPAWUBAHUE CU20BbIX PblO
(Coregonidae) u padyscnoii popenu Oncorhynchus mykiss 6 caokax. Ozepo A6751emcst OMUHYPOSAHHOU cmapuyeli
Hpmorwa ¢ enyounamu 0o 22 m. Ces13b 03epa ¢ pexoti 60CCMAHABIUBAEMCS MOJILKO 8 NePUOd AHOMALHO BbLCOKUX
nasooxos. Jlemom 2007 u 2016 ee. npousowina maccosas 2ubenv svipawiueaemoni pviowvl. Iloxazano, ymo npuyuHou

JIOKAJIbHBIX 3AMOPO6 ABUNICA yCWlOﬁHu@blij degbuuum pacmeopeHnoco KMCJZOPOOCI 68 NOBEPXHOCMHOM CJllo€ 600bl 8 CO-



Yemanuu ¢ e2o nPoepesom 00 CcyoOIemaIbHbIX memnepamyp 0s cueosuvlx puvld u gopenu. IIpocresxcusaemes obpam-
HAsl C6513b MeAHCOY BbIJHCUBAEMOCBIO 8 HEONACONPUSINHBIX MEeMNEPAMYPHBIX U KUCIOPOOHBIX YCI0GUSX U MACCOU CU-
206bix puid. Henvma 6onee ycmotiuuea k depuyumy Kuciopooa u K GblCOKUM MEeMHepamypam no CpasHeHuro ¢ opy-
SUMU CUSOBLIMU PblOaMU (neisdb, Yup, MYKCYH). YXyouleHue KUCIOPOOHO20 pexcuma 03epa 0OBbACHEHO He2amueHvLM
8030elicmeuem nagooKosvlx 600 Ha gomocunmes pumoniankmona. QOHOBPEMEHHO OCMpblll Oehuyum Kuciopooa
ommeuen 8 mpex coceonux cmapuyax Upmouua. Ilpeononacaemces, umo 6 MHO20800Hble 200bl 0OHAPYI’CEHHDIU (he-
HOMEH Modcem umems o0wull xapaxmep 0isi noumenHvlx 600oemos O0b-Upmuiuickozo baccetina 6 npedenax 00-
JIOMHO20 8000cHOpA.

Knrouesvie cnosa: pviba; cueosvie; popens, 03epo,; nagoook, memnepamypd, KUCI0poo, GblHCUBAEMOCHIb.

CAUSES OF SUMMER LOCAL SUFFOCATIONS IN THE IRTYSH MEANDER LAKES
S.M. Semenchenko, N.V. Smeshlivaya

FSBSI “State Scientific-and-Production Center of Fishery”, 625023, Tyumen, Russia

Whitefish (Coregonidae) and rainbow trout Oncorhynchus mykiss are cultivated in cages in the Volkovo lake
(Tobolsky district of the Tyumen region). The lake is a separated meander lake of the Irtysh river up to 22 m deep.
Connection between the lake and the river is only restored during periods of abnormally high floods. In the summers
of 2007 and 2016 mass mortality of farmed fish was observed. It was made clear that the local suffocations were
caused by a steady deficit of dissolved oxygen in the surface water layer in combination with water warming up to
temperatures sublethal for whitefish and trout. There is an indication of inverse relationship between the survival rate
of whitefishes in unfavorable temperature and oxygen conditions and their body mass. Nelma is more resistant to ox-
ygen deficiency and to high temperatures in comparison with other whitefishes (peled, broad whitefish, muksun).
Deterioration of oxygen conditions in the lake is explained by the negative impact of flood waters on the phytoplank-
ton photosynthesis. The oxygen deficit was observed in three neighboring meander lakes of the Irtysh at the same
time. The observed phenomenon is assumed to be common for floodplain reservoirs of the Ob-Irtysh basin within the
paludal catchment in high water years.

Keywords: fish; whitefish; trout; lake; flood; temperature; oxygen; survival rate.

OCOBEHHOCTH POCTA YHPA (COREGONUS NASUS) BACCEMHA PEKH TA3
B. E. Tynés" 2,C.C. I'puropses’

'OI'BHY «ocyaapCTBEHHBIH HAYIHO-IPOM3BOICTBEHHbIH [IEHTpP PHIGHOTO X03siicTBaY, 625023, Poccus,
r. Tromenp
2OI'bOY BO «"ocyaapcTBeHHEIH arpapHsIil yauBepcuTeT CeBepHOro 3aypanbsiy», 625003, Poccns, r. Tro-

MCEHb

Honynsayus uupa 6 6accetine Tazo8ckoil 2yOvl XapaKxmepusyemcs ApKo 6blpANCEHHBIMU CE30HHBIMU MUSPAYUAMU.
Jlemom on Hazynueaemcs 6 NOUMEHHO-cOpoGol cucmeme p. Tas, 3amem muepupyem no peke K Hepecmuauujam. B
BUMHULL nepuod bobuncmeo pvlb ckamoigaemcs 8 Tazoeckyio 2y6y. Jluwb He3nayumenvHoe KOaU4ecmao ocobeti
3uUMyem 6 He3aMOpHblx npumoxax p. 1az u céA3aHHLIX ¢ HUMU 03epHO-peuHblX cucmemax. B cmamve npusodamcs
ceedenus 0 pocme uupa 6 p. Taz, nonyuennvle Memooom 0OPAMHBIX PACHUCTEHUN U NO OAHHBIM HAOIIO0eHUll OUOJI0-
euueckozo ananuza 3a 1996-2013 ze. Paccmampusaemcs pocm uewyu KaKk OCHOSHOU pe2ucmpupyioujeti 803pacm
cmpykmypbl. Tlpusoosmces mamepuansl no UsMEHEHUI0 pamepos povib (UHOUBUOYATbHBIN U 2PYNNOBOU POC) 6 348U~
CUMOCMU O YCI08UU HA2YNA. YCMAHO8IEHO, YUMo YPO8eHb 800HOCMU OKA3bl8Aem GlUAHUE HA MeMN POCMA Yupa 00



Hacmynjienusi NO0GoU 3perocmu. B danbhetiuiem 3a8ucumocms He S81€MCsl 6bICOKOU U He OKa3bleaen 8030eticmeue
Ha memn pocma. [lpu cpasuenuu pex baccetina Kapckoeo u Jlanmesvix mopetl ycmanogieHo, Ymo Hauboee 8blco-
Kum memnom pocma odradaem wup p. Obu, Komopulii 3HAUUmMenbHO npesocxooum yupa usz pex Taz u Enuceti. Ananu3
memMna pocma 06CK020 U MA308CKO20 YUPA NOKA3AL, YMO NO CKOPOCMU POCIMA dMU 084 CMANA He OMAUYAIOMCS, 3d
UCKTIOYEHUeM HE3HAYUMETbHO20 NPeobIadanuus No CKOPOCHU 8 MIAOUE803PACIHBIX 2PYNNAX Y 0OCKO20 Yupa.

Krrouesvie cnosa: ycnoBus Harysa; TMHEHHBIA U BECOBOM POCT; CKOPOCTh POCTA; YPABHEHUE POCTA.

CHARACTERISTICS OF BROAD WHITEFISH (COREGONUS NASUS) GROWTH IN THE TAZ
RIVER BASIN

V.E. Tunev*? S.S. Grigoriev*

'FSBSI “State Scientific-and-Production Center of Fishery”, 625023, Tyumen, Russia
2FSBSI of HE “State Agrarian University of North Ural”, 625003, Tyumen, Russia

Vibrant seasonal migrations are common for the population of broad whitefish in the Taz bay. In summer it
grows in the flood plain system of the Taz river before it migrates down the river towards the spawning area. During
the winter period most of it gets down to the Taz river bay. Only a small part of species winters in the Taz river tribu-
taries and connected lake and river systems rich in oxygen and fit for life. The article provides information on the
growth of broad whitefish in the Taz river obtained by way of back calculations and through bioassay data of 1996—
2013 years. The increase of scale is considered as the main indicator recording the structure age. The article provides
materials on the change of the fish size (individual and group growth) depending on the feeding conditions. It was
found that the level of water content affects the growth rate of broad whitefish before it reaches maturity. Further on,
this dependency is no longer high and does not have an impact on the growth rate. When comparing the rivers of the
Kara and Laptev seas basins it was found that the broad whitefish in the Ob river is characterized by the highest
growth rate which is significantly higher than that of the broad whitefish from the Taz and Yenisei rivers. Analysis of
the growth rate of the Ob and Taz broad whitefish showed that the growth rates of these two stocks do not differ ex-
cept for a slight predominance of rate in younger age groups of the Ob broad whitefish.

Keywords: feeding conditions; linear and weight growth; growth rate; growth equation.

IMPOMBICJIOBOE 3HAYEHHME YYKEPOJHBIX BU/I0OB Pblb
B BOJOEMAX IOT'A 3ATIAJTHO CUBUPH

E. A. HutepecoBa, A. A. PocroBues, E. B. Eropos, B. ®. 3aiiues, A. M. Buzep

Hoocubupckuii punmman ®I'BHY «I'ocynapcTBeHHbIH HaydHO-TIPOU3BOICTBEHHBIH EHTP PIOHOTO XO-
3stiicTBay, 630091, Poccus, r. HoBocubupck

Ilpedcmasnenvt danuvie 06 Y108ax wycepoOHbIX 8UA08 Pblb 6 8Bodoemax ioea 3anadnot Cubupu. Iloxazano, umo
UHMPOOYYEHMbL NOABUTUCH 8 NPOMBICTIO80U cmamucmuke 6 pecuore ¢ 60-x ee. XX 6. Yucnennocms u 00151 akkauma-
MU3AHMO8 8 00WeM 6blL108e pPblObl NOCMENEeHHO Hapacmaem. B nacmosiwyee epems cyuecmeeHnoe npomvlClo80e
3Hauenue Ha wee 3anaonoi Cubupu umerom monvko ew Abramis brama u, 6 3HauumMenbLHO MeHbULIEN CIMENeHU, C)-
dax Sander lucioperca, a 6 kpynHuvix ozepax Obv-Hpmuiuickoeo medicoypeuvs — cazan Cyprinus carpio. Kpome mo-
20, Hapacmaem yucieHHocmo yineuxku Alburnus alburnus, ne 6xooswell npu 5mom 8 pecuoHe 6 nepeyeHb NPOMbICAO0-
6bix 6u008. llonvimku ecenenus benozo amypa Ctenopharyngodon idella, uepnoco amypa Mylopharyngodon piceus,
benozo moacmonoouxa Hypophthalmichthys molitrix, necmpozo moncmonobuxa Aristichthys nobilis, bonvuiepomozo

oyppano Ictiobus cyprinellus, uepnoeo oyggano Ictiobus niger, muxuocu Parasalmo mykiss, kymocu Salmo trutta,



xemwvl Oncorhynchus keta, esponeticroui panywku Coregonus albula, esponeiickou xoprouku Osmerus eperlanus u
Kananvrnozo comura Ictalurus punctatus 6 so0oemsl oea 3anaonou Cubupu Kk Hamyparuzayuu OAHHbIX U008 He NPU-
eenu. B yenom 6 macmosujee pems poib YysHcepoOHbiX U008 pblb 6 npomvicie Ha toze 3anaouot Cubupu éecvma
genuxa.: ux 007s 6 ynogax cocmasiiem om 20 0o 50 % 6 peunoii cucmeme, 95 % ¢ Hosocubupckom odoxpanunuuye
uom 1 0o 13 % 6 kpynHwix 03epax pecuona.

Knrouesvie cnosa: ror 3amagnoit Cubupu; 9y>KepoaHBIN BHUI; HHTPOIYIEHTHL, PHIOOJIOBCTBO.

FISHING VALUE OF NON-NATIVE FISH SPECIES IN THE SOUTHERN WATER BODIES OF
WESTERN SIBERIA

E.A. Interesova, A.A. Rostovtsev, E.V. Egorov, V.F. Zaitsev, A.M. Vizer

Novosibirsk branch of FSBSI “State Scientific-and-Production Centre of Fishery”, 630091, Novosibirsk,
Russia

This article provides data on the catches of alien fish species in the waters of the South-Western Siberia. It shows
that alien fish species appeared in fishing statistics of the region in the 1960s. The number and percentage of the in-
troduced species in the total catch of fish is gradually increasing. Currently the following species have a significant
commercial value in the South-Western Siberia: the bream Abramis brama and the pike-perch Sander lucioperca
which has significantly lower value, and the common carp Cyprinus carpio in large lakes of the Ob-Irtysh interfluve.
In addition, the number of the bleak Alburnus alburnus, not included into the list of commercial species of the region,
is increasing. Attempts to introduce the grass carp Ctenopharyngodon idella, the black carp Mylopharyngodon
piceus, the silver carp Hypophthalmichthys molitrix, the bighead carp Aristichthys nobilis, the bigmouth buffalo Ic-
tiobus cyprinellus, the black buffalo Ictiobus niger, the rainbow trout Parasalmo mykiss, the brown trout Salmo
trutta, the chum salmon Oncorhynchus keta, the vendace Coregonus albula, the european smelt Osmerus eperlanus
and the channel catfish Ictalurus punctatus in the South-Western Siberia did not lead to naturalization of the above
species. Generally, the share of alien species in fisheries of the South-Western Siberia is very significant and current-
ly amounts to 20 to 50% in the river system, 95% in the Novosibirsk Reservoir and 1 to 13% in large lakes of the re-
gion.

Keywords: the South-Western Siberia; non-native (alien) fish species; introduced species; fishery.

OIIEHKA BO3JIEHCTBUS IIJIAHUPYEMOI'O CTPOUTEJIBCTBA
KACKAJA MOHI'OJIBCKHUX I'C HA PEKE CEJIEHT'E HA UXTUO®PAYHY
B HUKHEM BbE®E (BKJIIOYAS O3EPO BAMKAUT)

A. B. Ba3031, H. B. Ba3oBa®

'Baitkanbckuit ¢wman ®I'BHY «"ocyaapcTBeHHBIH HAyYHO-TIPOU3BOCTBEHHBIN IEHTP PHIOHOTO X035 M-
ctBay, 670034, Poccus, r. Yian-Yus
2OI'BYH MHCTHTYT 06Imei 1 skcrepuMenTanbHoi 6rnonorun CO PAH, 670047, Pocens, r. Vian-Y o

Ilpusoosimest 6100601 cocmas u 3Koa02UYecKas xapakxmepucmurka uxmuogaymnvl 6accetina p. Ceneneu. Pac-
CMAMpUBAIOMCsL BO3MONCHBIE PUCKU U OYEHKA UX B030€UCMBUs HA UXMUOPDAYHY peKu 8 HudicHeM bbege u 03. baiikan
8 C643U C NPeonoNa2aemMbiMy USMEHEHUIMU eCTNeCMBEHH020 CMOKA U UHbIMU (DAKMOpaMu pedanu3ayuu npoeKmos
CMPOUMENbLCMBA 2UOPOCOOPYICEHUT U B0OOXpanunuw Ha meppumopuu Monzoauu. B pezyremame 3apezynupoganust
cmoxa Ceneneu npousoudem CoOKpaujeHue MuspayuoHHo20 nymu npoxooHulX povld (KPACHOKHUNCHO20 OAUKAIbCKO20



ocempa, YeHHbIX NPOMBICIOBbIX OAUKATLCKO20 OMYIA U 61020 bAUKATLCKO20 Xapuyca) ¢ Ympamotl UMy 4acmu He-
pecmunuy, paspele apeaia my8oOHbIX pblO (6 MOM YUCAe KPACHOKHUIICHBIX JeHKA U maimens). Hapywames ycrogus
HepecmoguiX Muzpayuii 6cex uo08 pvlb, COKpAMAMC Hepecmogvle U HA2ylbHble NAOWAOU, YXYOUAmCs YCI08Us UH-
Kyoayuu uxpul. B baiikane usmeHamcs yciosus 60CHpou3800Ccmea pvlo 6 NpubpesicHO-COPosbiX CUCMEMAX 8nadaio-
wux 6 03epo pex. B pezyniomame 3apezynuposanus cmoxa 0icuoaemcs pe3koe CHUdCeHue 3QhexmugHocmu 60Cnpo-
U3800cmea NPoxoOHvIX U My8ooHbIX pbid 6 CeneHnee, ee Oeibme U NPUOPEHCHO-COPOBLIX CUCMEMAX OpPy2ux pek, Oe-
epadayusi 2eHOPOHOA YEHHBIX U008 PblD, NONOIHEHUE CRUCKA KPACHOKHUICHBIX U008, 3AMEHA YEHHbIX 8U008 pblh
Ha manoyennvie. [lomeps yHUKATbHLIX 80300H08AeMbIX OUOpecypcos Baiikana, mamepuansuviii yuepob puloonpo-
MBIUTEHHUKAM OYEHUBAIOMCSL KAK 9KOJI0SUHECKAsl Kamacmpoga.

Knioueswvie cnosa: Cenenra; uxtnodayHa; BOCIPOHU3BOJICTBO PbIO; THIPOCTPOUTEIBCTBO; PETYyIUPOBAHUE CTOKA;
pacxo[; HIKHUIN O0bed.

ASSESSMENT OF THE IMPACT OF CONSTRUCTION OF MULTIPLE HYDROPOWER
PLANTS IN MONGOLIA ON FISH FAUNA OF SELENGA RIVER DOWNSTREAM AND LAKE
BAIKAL

A.V. Bazov?, N.V. Bazova®

'Baikal Branch of FSBSI “State Scientific-and-Production Center of Fishery”, 670034, Ulan-Ude, Russia
2FSBSI Institute of General and Experimental Biology, Siberian Department of the Russian Academy of
Sciences, 670047, Ulan-Ude, Russia

This paper deals with the species composition and the ecological characteristics of fish fauna of the Selenga Riv-
er basin. The possible risks and their impact on the ichthyofauna of the downstream channel of the river and Lake
Baikal are assessed with regard to the expected changes in natural flow and other factors resulting from the construc-
tion of hydropower plants and reservoirs in Mongolia. The artificial regulation of flow regime would result in reduc-
tion of the migratory routes of migratory fishes (the endangered Baikalian sturgeon, the valuable commercial
Baikalian omul and grayling), partial loss of their spawning grounds, disruption of the spawning area of non-
migratory fishes (including the endangered lenok and the taimen). This would also disturb the conditions of spawning
migrations of all fish species and eggs incubation and reduce spawning and feeding areas. The conditions of fish re-
production in coastal systems in Lake Baikal tributaries will be changed. A significant decrease of reproduction effi-
ciency of migratory and non-migratory fishes in Selenga River, its Delta and coastal systems of other rivers, degrada-
tion of the gene pool of valuable fish species, increase of the number of endangered species, replacement of commer-
cial fish species with non-commercial ones are expected as a result of flow regulation. The loss of unique renewable
bio-resources of Lake Baikal and the damage to the fishery could be assessed as an ecological catastrophe.

Keywords: Selenga River; ichthyofauna; fish reproduction; hydro construction; flow regulation; flow rate; the
downstream reservoirs.



JTAHAMMKA COEIUHEHWI HEKOTOPBIX TSIXKEJBIX METAJLJIOB B IPUCYTCTBUUA
DREISSENA BUGENSIS B YCJIOBUSAX JIABOPATOPHOI'O MOJAEJINPOBAHUSA

E. A. llamynosckas, C. A. Mocusim

Caparosckoe otaenenue @I'BHY «"ocynapcTBeHHbIN HAyYHO-UCCIIEA0BATEIbCKUNA HHCTUTYT
03EpHOTO M peyHoro peioHOrO X03siicTBa uM. JI. C. bepray, 410002, Poccus, r. CaparoB

Ilpeocmasnenvt  pesyromamsl  UCCAE008AHUSL GIUAHUA  BUOA-20UPUKAMOpA  08YCMBOPHUAMO20 MOJLIOCKA
Dreissena bugensis na codepoicanie UOHO8 HEKOMOPLIX MANCETIX MEMANLI08 8 IKcnepumenme. Onvimvl NPOGOOUTU
Ha NPUpoOHotl 8o0e 6 meuenue 15 cym npu noCmMosSHHOM A2PUPOBAHUU. YCmanosneHo, umo opeliccena 8 MOOeIbHbIX
VCAOBUAX UHMEHCUBHee NOo2I0oujaem Memalivl 8 nepgvie cymku onvima. K Kouyy sxcnepumenma yuux, Kaomuil u
CBUHEY U3GTEKANUCh NPAKMUYECKU NOTHOCMbIO, COOEPICAHUe MeOU He ONYCKAIOCh 8 ONbIMHLIX AKEAPUYMAX HUICE
PpblOOX035UCMBEHHO020 HOpMamued. B kxoumpone KoHyenmpayuu ucciedo8aHHbix mMemainod chudicanuce 6 1,3-1,7
paza. Cxopocmu nocnowenus kaomus u céunya D. bugensis 6 nepecueme na 1 2 buomaccwl cocmasuau oxono 2,4-9,1
u 2,4—14,0 mxe yoce 3a nepsvie cymku onvima 6 konyernmpayuax 10 u 50 IJ[Ky,e» coomeemcmeenno. [na yunka
omu 3nauenus cocmasuau 4,5-25,0 mxe, ona meou — 0,3-2,2 mxe. Hauborvwas noznomumenvuas cnocobHocme
Opelticcenud ommeuera 01 YUHKA, HaumeHvuas — 0nsa meou. Ckopocmsv hurempayuu 3a6Ucum om UcXooHo020 Ko-
auvecmea Memasia 8 B00HOU cpeoe U e20 MoKCUuHocmu 01 cudpobuonmos. Ilonyuennvie OanHvle HOCAM OPUSHMU-
POBOUHDBIIL XapaKmep U AGISIOMC NePEoll NONBIMKOU oyeHums nomenyuan nonyaayuu D. bugensis 6 npoyeccax ca-
MOOYUUWEHUST PAGHUHHBIX 8000XPAHUIULY.

Knioueswvie crosa: mommockn; Dreissena bugensis; coennHeHns CBUHIA, MEIH, KaMHsI, IIHKA.

DYNAMICS OF COMPOUNDS OF SOME HEAVY METALS IN THE PRESENCE OF
DREISSENA BUGENSIS IN LABORATORY MODELING CONDITIONS

E.A. Shashulovskaya, S.A. Mosiyash

FSBSI “L.S. Berg State Research Institute of Lake and River Fisheries”, 410002, Saratov, Russia

This paper presents results of a study to show influence of a type-edificator of a clam of Dreissena bugensis on
the content of ions of some heavy metals in an experiment. Experiments were made on natural water within 15 days
at continuous aeration. It was established that the dreyssena in model conditions absorbs metals in the first days of
the experiment more intensively. By the end of the experiment zinc, cadmium and lead were extracted almost com-
pletely, the content of copper didn’t fall in experiment aquariums below the fishery standard. In the control test the
concentrations of the studied metals decreased by 1.3-1.7 times. The speed of absorption of cadmium and lead by D.
bugensis in terms of 1 g of biomass amounted to about 2.4-9.1 and 2.4-14.0 mkg for the first days of the experiment
in concentration of 10 and 50 maximum allowable concentrations respectively. For zinc these values were 4.5-25.0
mkg, for copper — 0.3-2.2 mkg. The greatest absorbing capacity of a dreyssena was observed for zinc, the smallest
— for copper. The speed of filtration depends on the initial amount of metal in the water environment and its toxicity
for hydrobionts. The obtained data are tentative and are the first attempt to estimate the potential of D. bugensis
population in processes of self-cleaning of flat reservoirs.

Keywords: shellfish; Dreissena bugensis; lead, copper, cadmium and zinc compounds.



OIIEHKA DKOJIOTMYECKOT'O COCTOSTHUSI PEKM MEPETEH (KEMEPOBCKAS OB-
JIACTD)

B YCJIOBHUSIX AHTPOIIOTEHHOWM HATPY3KH IO TUAPOBMOJOTMUECKHAM IMOKA3A-
TEJAM

JI. C. IlpyceBuy, E. B. Eropos

Hoocubupckwuii punmmnan ®I'BHY «"ocynapcTBeHHbIH HayYHO-TIPOU3BOICTBEHHBIN EHTP PHIOHOTO XO-
3stiicTBay, 630091, Poccus, r. HoBocubupck

IIpedcmasnenvl  pe3ynbmamvl  UCCAEO0BAHUL  IKOIOSUHECKO2O COCMOSHUSL 300MIAHKMOHA U 3000enmoca
p. Mepemv Kemeposckoii obracmu, a6is10ueiicss RPUEMHUKOM UWUAXMHBIX CHOYHBIX 800 Y2OIbHOU NPOMBIULIEHHOCTU
yepe3z OUUCIHbIE COOPYIHCEHUsL, NO KAYECBEHHBIM U KOAUYECMBEHHbIM NOKA3AMENSIM 300NIAHKIMORA U 3000eHmoca
ouourouxayuoHnuiMu memooamu. Haumenee noosepowcen 3aepsznenuro cmeop 1 (¢honosuiil). Bee unouxamopmoie
8UObI 300NJIAHKMORA 8 IMOM CIBOPE YKA3bIBAIOM HA 3a2PSi3HeHUe 00bl OM C1ab020 00 ymepenHo2o. B cmeopax 2 u
3 (Huorce copoca cmounvix 600 270 u 500 M coomeemcmeeHHO) OMMeUaNACh 8blCOKAsL CIMEeNeHb 3a2PA3HEHUsL 800bl, O
yeM CEUOemenbCmayiom HeboIbUol 8UA0B0T COCMAB 300NIAHKIMONA, 001ee HU3Koe e20 8Udosoe pasHoobpasue u
KOUYeCmeeHHvle NOKA3AmenU no CPAGHEHUI0 ¢ OAHHBIMU (POHOB020 CMBOPA, OMCYMCMEUe NAAHKIMOHHBIX HCUBOTH-
HbIX 8 meyeHue 6Cce20 NepUood UCCiedosanull 8 patione copoca cmounvix 800 (cmeop 2). Ha 3azpsasuenue pexu yxa-
3bI6AIOM U OOHHbLE JICUBOMHbBIE-Canpobuonmul. Heborbuioe Koauuecmeo npucymcmeyiowux epynn 3000eHmoca 6
npobax (buomuyeckuti unoexc Byousucca 1-2), omcymcmeue noxazamenei Yucmomol 600 — GECHAHOK, NOOEHOK,
PYUeliHuKo8, blcoKull onueoxemunli unoexc I yonaima u Yumnes ¢ cmeope 3 (90 % 6 secennuii nepuoo, 57 % &
CpeoHeM 3a 8e2eMAYUOHHbIL Ce30H), npeobaadanue 6 cmgopax 2 u 3 noaucanpobos u a-me3ocanpobos 2080psm o
CunbHOM 3aepssHenuu pexu. Mcciedosanue sxonoeuyecko2o cocmosnus p. Mepems OuouHOUKayuonHboMu Memooamu
NOKA3A0, YMO 8 COBPEMEHHDLIL Nepuod 6000eM N0OBEP2Aemcs OMPUYAMENbHOMY 8030€UCMBUI0 CHIOUHBIX 800.

Knouesvle crosa: aHTPONIOTEHHOE BO3JICHCTBUE; 300IJIAHKTOH; 3000€HTOC; OMOUHINKAIIMOHHBIC METO/IbI; CTOY-
HEIE BOJIBI; CAlIPOOHOCTD; 3arPsI3HEHUE; SKOJIOTHIECKOE COCTOSIHHE.

ASSESSMENT OF THE ECOLOGICAL STATE OF THE MERET RIVER (KEMEROVO RE-
GION)
BY HYDRO-BIOLOGICAL PARAMETERS IN HUMAN IMPACT CONDITIONS

L.S. Prusevich, E.V. Egorov

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

This article presents results of assessment of the ecological state of zooplankton and zoobenthos of the Meret
River (Kemerovo region), a reservoir receiving mine waste waters of coal industry through waste water treatment
facilities. The analysis was performed by zooplankton and zoobenthos qualitative and quantitative parameters using
bio-indication methods. Section 1 (baseline) appeared to be less susceptible to pollution. All indicative zooplankton
species in this section show mild to moderate pollution of the water. Water in sections 2 and 3 (270 and 500 m, re-
spectively, downstream of the waste water discharge) is highly polluted which is evidenced by few zooplankton spe-
cies available, its low diversity, and quantitative indicators as compared with the situation at the baseline (upstream)
section, absence of plankton animals throughout the whole period of investigation at the waste water discharge point
(section 2). Bottom animals-saprobionts are also indicative of water pollution. A small number of zoobenthos groups
present in samples (biotic index of Woodiviss 1-2), absence of water purity indicators — stone flies, dayflies, caddis



flies, high Goodnight — Whitley oligochaeta index in section 3 (90% in the spring period, average 57% during the
growing season), predominance of polysaprobes and a-mesosaprobes are indicative of high level of the river pollu-
tion. The assessment of the ecological state of the Meret River using bio-indication methods showed that currently
the reservoir is exposed to negative impact of waster waters.

Keywords: human impact; zooplankton; zoobenthos; bio-indication methods; waste waters; saprobity; pollution;
ecological state.

ONTUMM3ALMS MPOLIEAYPBI IPOBONOATOTOBKHU /151 ONPENEJEHUSI HU3KUX
KOHLEHTPALIN BEH3(A)[IMPEHA B ITPUPOIHBIX BOJAX

0. A. Yestnokogra®, H. 10. Tperbsikon®

'OI'BHY «ocyaapCTBEHHbIH HAYIHO-TIPOM3BOACTBEHHbIH LIEHTp PHIGHOTO X03sicTBaY, 625023, Poccus,
r. Tromens
2O AOY BO «TroMeHCKHi rocyIapcTBeHHBIH YHUBEpeuTeT», 625003, Poccus, r. TioMeHb

Hccnedosanvt memoovl H#CUOKOCMb-IICUOKOCMHOU U MEepO0paA3HO IKCMPAKyuu O KOHYEHMPUPOBAHUS
Oen3(a)nupena uz NOBEPXHOCMHBIX 800. AHANU3 epAOYUPOBOUHBIX PACMBOPO8 OeH3(a)NupeHa U KOHEeUHbIX SKCMPAaK-
MO8 NPoB8edeH MemoOOM BbICOKOIPPHEKMUBHOU HCUOKOCHOU XpoMamozpapuu ¢ Qaioopumempuyeckum oemekmu-
posanuem. Hccredosanus no onpeoeienuto NOIUAPOMAMULECKUX Y21e8000p0008 8 npobax cmaHOapmuslx pacmeo-
P08 u nogepxHocmuwix 800 Kapckozo mops (3anus Llapanoe Llap, eyba Kpysenwmepna) memoodom vlcokodpgex-
MUBHOTL HCUOKOCHOU XPOMAMOocpaduu noKa3aiu, 4mo KOHYeHmpayus MoKCUKAHMA He NPesbluiand npedebHo 00-
NYCMUMYIO KOHYEHMPayuro pblOOX03ANUCMBEHHbIX 6000eM08. Pe3ynbmamol cpasnumenvho2o ananuza npoé nosepx-
Hocmuuix 600 Kapckozo mops (3anue Lllapanoe Llap, 2yba Kpysenwmepna) c npumenenuem agmomamu3upo8antoll
cucmemvl meepoogaszuou sxcmpakyuu AutoTrace SPE-280 na nampomax DIONEX SolEx CI8 u ocudxocmo-
AHCUOKOCMHOU IKCMPaKyuell NOKA3anU, Ymo Konyenmpayus Oens(a)-nuperna 6 npobax 6 2—3 pasza npegviuiaem eei-
YUHBL KOHYEHMPAYUll, ONpeoeseHHbIX KIACCULECKUM MEeMOOOM HCUOKOCIb-IHCUOKOCMHOU IKCMPAaKyuu. Imo ces13aHo
c mem, 4mo 6 npoyecce IKCMPAKyuy OOILUUM 00BbEMOM IKCMPazenma OUXJI0PMemana u nocareoyloujeli o4uUcmKoll
IKCMPAKMOE KOJIOHOYHOU XPOMAMOpaguu npoucxoosim nomepu MOKCUKAHMA, d 8 MEepoodazHou SKCmpaKyuu
nPoOONO020MOBKA NPOUCXOOUM ABMOMAMUYECKU C MALLIM KOIUYECMBOM IKCMPALEHMA, ¢ MUHUMALbHLIMU NOMeEpPsi-
Mu u 6e3 yuacmusi 1ooell.

Knouesvle croea: X UIKOCThb-KUIAKOCTHAS SKCTPAKIMS, TBepaoQasHas dKCTpaKIiwys; OeH3(a)upeH; BhICOKO3(]-
(heKTHBHAS )KUAKOCTHASE XpoMaTorpadust; GIrroopuMeTpHIECKHiA IETEKTOP.

OPTIMIZING PROCEDURES FOR PREPARATION OF SAMPLES USED TO DETERMINE
LOW CONCENTRATIONS OF BENZAPYRENE IN NATURAL WATERS

0.A. Chelnokova®, N.Yu. Tretyakov®

'FSBSI “State Scientific-and-Production Center of F ishery”, 625023, Tyumen, Russia
2FSAEI of HE “Tyumen State University”, 625003, Tyumen, Russia

The methods of liquid-liquid and solid-phase extraction to concentrate benzapyrene from surface water have
been studied. Analysis of calibration mixtures of benzapyrene and final extracts was carried out by method of highly-
performance liquid chromatography with fluorometric detection. The studies aimed to determine polyaromatic hy-
drocarbons in samples of standard solutions and surface waters of the Kara Sea (Sharapov Bay, Krusenstern Bay)
using high-performance liquid chromatography showed that the concentration of the toxicant did not exceed the max-



imum permissible concentration of fishery reservoirs. The results of a comparative analysis of surface water samples
in the Kara Sea (Sharapov Bay, Kruzenshtern Bay) using the automated system of solid-phase extraction of
“Autotrase SPE-280” on DIONEX SolEx C18 cartridges and liquid-liquid extraction showed that the concentration
of benzapyrene in the samples was 2-3 times higher than the values determined by the classical method of liquid-
liquid extraction. This can be explained by losses of toxicant which occur during the extraction process using large
amounts of extractant (dichloromethane) and subsequent purification of the extracts by column chromatography,
while in the solid-phase extraction process the preparation of samples occurs automatically with a small amount of
extractant, minimal losses and without human participation.

Keywords: liquid-liquid extraction; solid phase extraction; benzapyrene; highly effective liquid chromatography;
fluorimetrical detector.

PETUCTPALIIUSI KOIIENIOAbI LERNAEOLOPHUS SULTANUS (NORDMANN, 1864)
(COPEPODA: SIPHONOSTOMATOIDA: PENNELLIDAE) HA HOBOM XO3SIMHE U B HO-
BOM PAMOHE

B. H. Kazauenko, I'. I'. Kanununa

®I'BOY BO «/lanpHEeBOCTOUHBIN TOCYJapCTBEHHBIN TEXHUUECKUM phI00X035HCTBEHHBI YHUBEPCUTETY,
690087, Poccust, r. BaanuBocTok

Mesonapazumuueckas konenooa Lernaeolophus sultanus (Nordmann, 1864) wupoxo pacnpocmpanena ¢ Mupo-
6om okeane. Ona 3apecucmpuposana 6 Cpeousemnom, Bocmouno-Kumaiickom, Adpuamuueckom, Apasuiickom mo-
pax, y bepezos Benecysnwi, bpazunuu, I'aumu, benusa, Tynuca, Maccauycemca, Batinapo Caynoa, @nopuowl, [llpu
Jlanxu, Unouu, Ascmpanuu.: Hoewiti FOxcuwtii Yanoc, Mexcuxanckom u I'sunetickom 3anusax, y ocmpos Bosnecenus
u Kanapckux. Konenooa cpupuoudnoii popmul mena, 2010802pyov oKpyeids, umeem mpu pa3eemeienHblx po208uo-
HbIX OMPOCMKA: 08a IAMEPAIbHbIX U 00UH dopcanbhblil. Konenooa sensiemces napasumom 47 6uoog 36 pooos 16 ce-
meticme 5 omps0os pwi6, Hauboavbuiee Koauuecmeo xosses uz cemeticms Sparidae — 11, Belonidae » Diodontidae —
no 7, Serranidae — 4 u Scombridae — 3. I'o10602pyds u uacme weu ¢ XUMUHOBLIMU OMPOCIMKAMU, BbINOTHAIOUUMU
POTIb KOPS, HAXOOSMCSL 8 MKAHAX XO3AUHA, 2eHUMATbHBIL KOMIIEKC ¢ ADOOMUHATLHLIMU OMPOCIMKAMU U sLiyesble
MewKu — 6 800HOU cpede. CmpoeHue Po20SUOHBIX OMPOCHIKO8 20]10802py0uU éapuabenvho. Mesonapazumuyeckast
xonenooa L. sultanus enepevie sapecucmpuposana wna Trichiurus lepturus Linnaeus, 1758 (Perciformes:
Trichiuridae) ¢ zanusee Macupa, Oman, Apasuiickoe mope. Tlo rumepamypHvim OAHHBIM, JTOKATUZAYUSL KONENOObl —
pomosast u dncabepuas noAOCmu, 210MKa, 3bIK, HO30pU, nogepxnocms mead. Ilpusedenvl onpedenumenvhvie madiu-
yvl pooos cemeticmea Pennellidae, ouaenosvr pooa Lernaeolophus u cemeticmea Pennellidae, mabauya pacnpo-
cmpanenust 8uda u e2o xosses 6 Muposom okeane.

Knoueswvie cnosa: Lernaeolophus sultanus; Trichiurus lepturus; HoBbIit X03511H; HOBBIH paifoH.

REGISTRATION OF LERNAEOLOPHUS SULTANUS NORDMANN, 1864 COPEPODA
(COPEPODA: SIPHONOSTOMATOIDA: PENNELLIDAE) ON A NEW HOST AND IN A NEW
REGION

V.N. Kazachenko, G.G. Kalinina

FSAEI of HE “Far Eastern State Technical Fisheries University”, 690087, Vladivostok, Russia

The mesoparasite copepod Lernaeolophus sultanus (Nordmann, 1864) is widely spread in the World Ocean. It
was registered in the Mediterranean, East China, Adriatic and Arabian seas, at the coasts of Venezuela, Brazil, Haiti,



Belize, Tunisia, Massachusetts, Vineyard Sound, Florida, Sri Lanka, India, Australia: New South Wales, Gulfs of
Mexico and Guinea, near the Ascension and Canary Islands. It has a spheroid body shape, rounded cephalothorax,
three branched horns: two lateral and one dorsal horn. This copepod is a parasite of 47 species of 36 genera of 16
families of 5 orders of fish; the largest number of hosts from the families Sparidae — 11, Belonidae and Diodontidae
— each for 7, Serranidae — 4 and Scombridae — 3. The cephalothorax and part of the neck with chitinous append-
ages that serve as an anchor are located in the tissue of the host, the genital complex with the abdominal appendages
and the egg sacs are in the aquatic environment. The structure of cephalothorax horns is variable. The mesoparasitic
copepod L. sultanus was first recorded on Trichiurus lepturus Linnaeus, 1758 (Perciformes: Trichiuridae) in the Gulf
of Masirah, Oman, the Arabian Sea. According to the literature the copepod usually settles in the oral and gill cavi-
ties, pharynx, tongue, nostrils, and body surface. Here you can find tables identifying genera of the Pennellidae fam-
ily, diagnoses of the genus Lernaeolophus and the family Pennellidae, table showing the distribution of the species
and its hosts in the World Ocean.

Keywords: Lernaeolophus sultanus; Trichiurus lepturus; new host; new area.

METAJLIBI B TKAHSIX IBYCTBOPYATOI'O MOJLITIOCKA KOPBHUKY.JIbI ATOHCKON
CORBICULA JAPONICA U3 PEKH PA3JIOJIBHOM (AMYPCKHM 3AJIUB, SIIOHCKOE MOPE)

I'.T. Kanununa

OI'BOY BO «/lanbHEeBOCTOUHBIN TOCYJapCTBEHHBIN TEXHUUECKUI PhIOOX035HCTBEHHBI YHUBEPCUTET
690087, Poccust, r. BaanuBocTok

Memoodom amomno-abcopbyuorHoll cnekmpogomomempuy onpedeieHo Co0epHCaHe Memaiilos 8 MaeKux mka-
HAX KOPOUKYIbl ANOHCKOU U3 p. Pazdonenou (Amypckuil 3aaue, Anouckoe mope). Ilokazano, umo 6 mxaHax Kopouxy-
bl 8 bonbuiux Koauvecmeax cooepycumest Fe, Zn, npesviuas 6 neckonvko pas cooepxcanue Mn, Cu, Pb, Cd. Kou-
YeHmpayuu Memaiios 6 OPeanax MOJIOCKO8 000UX NOJI08 OMAUNAIOMCS Malo. B yerom pao yovieanus memannos 6
MKAHAX Kopouxynel creoyrowui: Fe > Zn > Ni > Mn > Pb > Cd. Pacnpedenenue memanios no opeanam u mkauam

MOJIIOCKA 06cyofcdaemc;z C nosuyuu buono2uyeckoi POIU S/IEMEHMOE.

Knioueswie crosa: MCETaJJIbI; KOp6I/IKy.Ha SATIOHCKas; MATKNE TKaHU; PEKa Pa3z[om)Ha;1.

METALS IN THE TISSUES OF THE CLAM CORBICULA JAPONICA FROM THE
RAZDOLNAYA RIVER (AMUR BAY, SEA OF JAPAN)

G.G. Kalinina

FSAEI HE “The Far Eastern State Technical Fisheries University”, 690087, Vladivostok, Russia

An atomic-absorption spectrometer was used to measure concentration of metals in soft tissues of Corbicula ja-
ponica from the Razdolnaya river (Amur Bay, Sea of Japan). The tissues of corbicula appeared to contain large
amounts of Fe, Zn which are several times higher than the level of Mn, Cu, Pb, Cd. The levels of metals in other or-
gans of clams of both sexes differed insignificantly. Generally, the decreasing order of the metals in the tissues of
corbicula is as follows: Fe > Zn > Ni > Mn > Pb > Cd. Metal distribution in the organs and tissues of the clam is re-
garded from the point of view of the biological role of the elements.

Keywords: metals; Corbicula japonica; soft tissues; Razdolnaya river.



