YCOBEPHIEHCTBOBAHUE METOJ0OB UHKYBAILIMN 1 BUONHKAIICYJIALIUN HAYIIJIN-
YCOB APTEMUH

M. A. KopenToBu4, E. A. Cuporkuna, M. H. bponnukos, H. I1. CoiomMmunoBa
OI'BHY «I"ocynapcTBEHHBIN HAy4YHO-TIPOU3BOJACTBEHHBIN IIEHTP PHIOHOTO X035HCTBaY, I. TIOMEHb

B crathe paccmaTpuBaroTCs pe3ysbTaThl SKCIEPUMEHTAIBHBIX Pa0OT MO MHKYOAIMK LUCT U 00OTalleHUIO
HAYIJINYCOB apTeMHH B JIA0OPATOPHBIX YCIOBHUSX M B OPUTHMHAJILHOM YCTAHOBKE Il€Xa BBIPAIIMBAHUS OCETPO-
BbIX prI0 ®I'BHY «l"ocpribnieHTp». B KauecTBe MHKYOAIIMOHHOTO PacTBOpa MCIIOIb30BaHA MUHEPAIM30BaHHAS
TepMalibHas noazemuas Bojaa. [logoOpansl Hanboee 3(hpexkTUBHBIE 0OOTalaoIue YMYILCUH AJI HACHIILIEHUS
METaHAYIJINYCOB apTeMUu BbIcIIMMH XKUpHbIMU Kuciaotamu (BXKK), mpoOuotnkamu (aumaopuiabHOE MOJIOKO
«Hapuns ¢opre») u BUTaMUHHBIM KOMIUTEKCOM («TproBuT»). M3 ceMu MpOTECTUPOBAHHBIX MACENl C BHICOKUM
conepkanueM BXKK (apHSHOE, mojicosiHEUHOE, KYHKYTHOE, KEAPOBOE, MACiIO 3apOJbIIIEei MIIEHUIbI, BUHO-
IpagHONW KOCTOYKH, PACTOPONIIM) OTOOpaHbl MATh Macesl. BhIICHEHO, 4TO NpUMEHEHUE KEIPOBOr0 M Macia
PacTOPOIIIN HEBO3MOXHO Il 000TalleHUs] pauyKOB M3-3a BHICOKOW CMEPTHOCTH apTEMHH B pacTBope. M3yueHsl
TaHHBIE TIOJIHOTO OWMOXMUMHUYECKOro aHanmm3a Ha coxaepkanne BJXKK B oOorameHHBIX W HEOOOTaleHHBIX
HayIUTMycax, B ICTaX apTeMuu cuOupckux nomynsuuii (Artemia parthenogenetica) u apremuu u3 bosnbinoro
Conenoro o3epa (A. franciscana). BeisiBiieHO, 94TO IO CyMMeE BCEX HMCCIICAYEMBIX MOKa3aTeliei (BKiIovas Ouo-
XUMHAYECKHE, BEDKMBAEMOCTh M pPa3Mephbl PAauyKoOB IOCIE OMOMHKANCYISAIUU) Hanbosee 3 (GeKTuBHBIMU SBIISI-
IOTCS1 000TaIIAOIINE IMYJIBCUH, COCTOSIINE U3 MOJCOTHEYHOTO MIIH JIBHSAHOTO Macja ¢ A00aBIeHHEM BUTAMU-
HOB ¥ IPOOMOTUKOB. [T0 OMOXMMHUYECKUM TIOKA3aTeNIsIM OTMEUEHA BBICOKAs PE3YIbTaTUBHOCTH MCIIOJIb30BAHUS

KOMIIJICKCAa C MaCJIOM SaPOIII)IHICﬁ NIICHUIBI.

Knrouesvle cnosa: naynauycel apmemuu, uHKyoayus, obocaweHue; JHcupHole KUCIOMbl;, BUMAMUHBL, NPO-
OuomuKuy, GUOXUMUYECKUL COCMA8,; KATOPULIHOCTND.

IMPROVEMENT OF THE METHODS OF ARTEMIA NAUPLII
INCUBATION AND BIOENCAPSULATION

M.A. Korentovich, E.A. Sirotkina, M.N. Bronnikov, N.P. Solominova
FSBSI State Scientific-and-Production Centre of Fishery, Tyumen

This article analyses the results of experimental works on Artemia cysts incubation and nauplii enrichment
in vitro and in original installation of FSBSI “Gosrybcenter” plot of sturgeon fish cultivation. Mineralized ther-
mal underground water was used as incubation solution. The most effective enriching solutions for saturation of
Artemia metanauplii with high fatty acids (HFA), probiotics (acidophilic milk “Narine Forte) and vitamins
(“Triovit”) were selected. From 7 tested vegetable oils with the high content of HFA (linen, sunflower, sesame,
cedar, oil of wheat germs, oil of grape seed, oil of thistle) five oils were selected. It was found out that cedar oil
and oil of thistle cannot be used for crustacean enrichment because of high Artemia mortality in the solution.
Data of a comprehensive biochemical analysis of the HFA content in enriched and non-enriched nauplii, in Ar-
temia cysts of Siberian populations (A. parthenogenetica) and Artemia from the Great Salt Lake (A. francisca-
na) were analyzed. It was revealed that considering the sum of all studied indicators (including biochemical in-



dexes, survival and linen sizes of enriched shrimps) the most effective ones were nutrient solutions consisting of
sunflower oil or linseed oil with addition of vitamins and probiotics. As for biochemical indicators high produc-
tivity of use of complex with oil of wheat germs was noted.

Keywords: Artemia nauplii; incubation; enrichment; fatty acids; vitamins; probiotics; biochemical struc-
ture; caloric content.

OBECHEYEHHOCTD IMIIENA HEOBXOIUMbIX OFbEMOB
HNCKYCCTBEHHOI'O BOCITPOU3BOJACTBA OCETPOBBIX 1 CUT'OBBIX BU/1OB PbIb
B BOJHBIX OB BEKTAX OBb-UPTHINICKOT'O BACCEMHA

A. K. MartkoBckuii*, I1. A. Kouerkos*, B. b. CtrenanoBa*, H. B. fluxoBa*, I'. X. Aoaysmmna*, B. I'. T'o-
JoBa*, A. B. Beue:xnnckuii*, A. B. Kopmynos*, B. E. Tynes*, M. C. bonaapp*,
B. ®@. 3aitues**, JI. U. Haymkuna**, JI. A. Illlunosanos**, U. b. babkuna**,

E. A. UarepecoBa**, E. U. Epumosa**, C. H. PemiernukoBa**

*PI'BHY «l'ocymapcTBEeHHBIH HAYYHO-IIPOU3BOACTBEHHBIN LIEHTP PHIOHOIO X035HCTBay, I'. TIOMEHb
M y4
**Hoocubupckuit pumman @I'BHY «'ocynapcTBeHHBIN HAYyIHO-TTPOU3BOICTBEHHBIN IEHTP
pBIOHOTO X03s1HicTBaY, I. HoBocuOMpck

B cratbe mpuBOASTCS CBEACHHS O MPOIYKIIMU KOPMOBOW 0a3bl pbi0 M €€ HMCIOJIb30BAHMHM B BOJTHBIX
obbekTax O0b-UpThiickoro Oacceiina. Onpenensercs MPOAYKIUs 300IJIaHKTOHA, 3000€HTOCA U 300TICPH-
¢uToHA. YCTAaHOBIECHO, YTO HanboJIee MPOAYKTUBHBIMU paiioHaMu OacceliHa SBISIOTCS MOMMEHHBIE BOJIOC-
Mbl Huxneit u Cpenneir Oou. Kpome Toro, no cyMMapHoOi BeIMYHMHE T'OJOBOM MPOAYKILUU BBIIEISAETCS U
obmupHas akBaropuss O0ckoii Tyosl. BceM ©M OTBOIUTCS OnpeAesionmas pojib B (OpMUPOBAHHUY MTOKOJIE-
HUW OCETPOBBIX U CUT'OBBIX BUJOB PbIO. B cTaThe MpUBOAUTCSA aHANN3 U3YYEHUS MUTAHUS PbIO U MOTEHI U-
anbHasg oOecrneyeHHOCTh nuiled. Mcxonsd u3 4McIeHHOCTH PhI0 M TOJIOBBIX PAlMOHOB YCTAaHABJIMBAETCS
4acTh NOTPeOIIsIeMOil roA0BOM MPOAYKIIMHU KOPMOBOM 0a3bl. Pe3ynabTarsl McCiea0BaHUN CBUIIETENbCTBYIOT,
YTO TOJIbKO 0K0JI0 50 % mpoaykiuu 300MaHkToHa U 45 % npoaykuuu 3000eHToca U 300nepuduToHa uc-
MOJIb3YyETCsl pbl0amMu, T. €. B BOJHBIX OOBEKTaxX MMeEETCs 3HAUMTENIbHBIM pe3epB KOpMOBOM 0a3bl Kak s
BOCCTAHOBJIEHUSI MOMYJISALMI CUTOBBIX U OCETPOBBIX BUAOB PbIO, TaK W JJ pa3BUTHUS MacTOUIIHOM akBa-
KyJabTyphl. B Xo7€e ucciaenoBaHuil yCTaHOBIIEHO, YTO 3HAYUTEIbHOE BIMSHUE HA Pa3BUTHE KOPMOBOW 0a3bl
pHIO U ee MCMOJb30BaHMWE OKa3bIBAIOT T'MApOJoruueckue ycinoBus. Haunyuimme ycioBus ais Haryiaa pblo
CO3JaI0TCS B MHOTOBOJHBIE rojbl. [l0 aHamu3upyeMbIM MOKa3aTeIsiM B CTaTh€ MPUBOASTCSA CBEJIECHHS OT-
JeIbHO JJIsl MaJIOBOJAHBIX, CPETHEBOJIHBIX U MHOTOBOAHBIX JieT. [loydeHHbIe pe3ynbTaThl NOATBEPKAAIOT
HaJlMyue rpOMaJHOTO pbI00X035ICTBEHHOTO MOTEHIIMANIa BOJHBIX 00bekTOB O0B-UpThINIcKOTO Oacceiina.

Knrouesvie cnosa: Oov-Upmuluickuii bacceiin, kopmosas 6aza pulo, npooyKyus, numanue pulo, npuemHas
eMKOCmb.



SUFFICIENT FOOD PROVISION FOR ARTIFICIAL REPRODUCTION OF STURGEON AND
WHITE FISH IN WATER OBJECTS OF THE OB-IRTYSH BASIN

A.K. Matkovskiy*, P.A. Kochetkov*, V.B. Stepanova*, N.V. Yankova*, G.H. Abdullina*,
V.G. Golova*, A.V. Vylezhinskiy*, A.V. Korshunov*, V.E. Tunev*, M.S. Bondar*,
V.F. Zaitsev**, D.l. Naumkina**, L.A. Shipovalov**, 1.B. Babkina**,

E.A. Interesova**, E.l. Efimova**, S.N. Reshetnikova**

*FSBSI State Scientific-and-Production Center of Fishery, Tyumen
**Novosibirsk branch of FSBSI State Scientific-and-Production Center of Fishery, Novosibirsk

The article contains information on the development of food supply of fish and its use in water bodies of the Ob-
Irtysh basin. The production of zooplankton and zoobenthos is determined. Floodplain reservoirs of the Lower and Middle
Ob are the most productive areas of the basin was determined. In addition, the extensive water area of the Ob Bay is dis-
tinguished by the total value of annual production. These reservoirs are given a decisive role in the formation of genera-
tions of sturgeon and whitefish. Analysis study of fish nutrition and the potential food supply is given. Based on the calcu-
lation of the number of fish and annual rations, a part of the consumed annual production of the food supply is established.
The results of the studies evidence that fish use only about 50% of zooplankton production and 45% of zoobenthos and
zooperifiton production. A significant reserve of forage reserve for the restoration of populations of whitefish and stur-
geon species of fish and for the development of pasture aquaculture in water bodies is available. During the research was
established that hydrological conditions have a significant influence on the development of the forage reserve of fish and
its use. The best conditions for feeding fish are created in high water years. The information on the analyzed indicators is
given separately for low-water, medium-water and high-water years. The results of the research give evidence of a tre-
mendous fishery potential of the Ob-Irtysh basin.

COBPEMEHHOE COCTOSsIHUE
N MPOMBICEJI JIEHIA (ABRAMIS BRAMA LINNAEUS, 1758), AKKIMMATU3UPOBAHHOI'O B
BPATCKOM BOJOXPAHUJINIIE

C. ®@. Ilonkparos, B. A. IOpun

baiikanbckuit punuan @PI'BHY «'ocynapcTBeHHbIN HAYYHO-TTPOM3BOJCTBEHHBIN LEHTP
PBIOHOTO XO035HCTBaY, I. YiaH-Y 13

Ilpusoosamcs oanuvie o macuimabdbax u epemenu uHmpooykyuu rewja ¢ bpamckom sodoxpanunuwe. Iloxka-
3aH0 pacnpedeneHue nlewja 6 nepavle 200bl gbinycka. Onucvléaemcs pacnpocmpanerue iewa no 6000emy
nacmosyee epems. Coenan 6vl600, Umo npoyecc akkiumamusayuu rewja 6 bpamckom odoxpanunuuje ycneut-
Ho 3aeepuunca k Hauany 1980-x ee. Ilpusedenvl Oannvie TuHeliHO-603pacmublx noxasameneu newa. Ilpedcmas-
JIeHbl OaHHble O MeMne NOJl08020 CO3Pesanus. Jlana Xxapaxmepucmuka npoMbuLCIO8bIX Y0808, NOKA3ZAHA UX OU-
Hamuxa 6 1984-2016 ze. OcnosHvle opyous no6a newja — cmasHvle cemu ¢ sdeett 50—90 mm, cmasmnvie u 3a-
KuoHwvle Hesooa. [Ipomvicen newa eedemcs 6 meuenue 8ce20 Nepuoo0a OMKPbIMOU 800bl (Mall — OKMAOPL), 8
MOoM Yucie U 60 8pemMs Hepecma, 02paHuier moabKo K8OMOU HA 6bl1I08 U 8 3HAUUMENbHOU cmenenu 6a3upyemcs
Ha 8bl106e Henonosospenol yacmu nonyaayuu. 1'00oe6otl vlioe monoou 6 2016 2. cocmasun 142,4 m, unu 55,2
% obwezo svinosa. Maccosas nonosas 3penocmo y newa (81,8 % y camyos u camok) nacmynaem 6 gospacme
5+, npu cpeoneui onune mena 29,5 cm. Ilpeonrazaemcesn ycmanosumes npomulcioulli pazmep ons aewa — 30 cm u



02PAHUYUMb NPUTLOE 0CODell MeHbULe NPOMBICI08020 pazmepa (Mooou) 8 Konuwecmase He 6onee 20 % no cuemy
om 0bwe20 ynosa puio.

Knioueswvie crosa: akKaumamusayus, iewy, 6u0ﬂ02uﬂ,' npomblcell, 6bl106; MOJZO@b,' npombslciosas mepa.

CURRENT STATE AND FISHING OF BREAM (ABRAMIS BRAMA LINNAEUS, 1758) ACCLIMAT-
ED TO THE BRATSK RESERVOIR

S.F. Ponkratov, V.A. Yurin
Baikal branch of the FSBSI State Scientific-and-Production Centre of Fishery, Ulan-Ude

The paper provides information on the scope and timing of introduction of bream in the Bratsk reservoir,
shows the distribution of bream in the first years of its release, and describes the current distribution pattern of
bream in the reservoir. It is concluded that the process of bream acclimatization in the reservoir was completed
by the early 80’s. Furthermore, the paper provides data on measurements of the linear dimensions of fish by age
groups and maturation speed, gives characteristics of fish catches, shows their dynamics in 1984-2016. The
main fishing gears are 50-90 mm fish traps, seine and fixed gill net. The fishing of bream is usually done during
the open-water period i.e. from May to October, including during spawning. It is only limited by a fishing quota
and largely based on the capture of immature fish. In 2016, the annual catch of young fish was 142.4 tons or
55.2 per cent of the total catch. Group maturity of bream — 81.8% in both, males and females — occurs at age
5+ years and 29.5 cm total length. The authors propose to establish a minimum size for capture of 30 cm and
limit the by-catch of species that are less than a minimum size for capture (young fish) to less than 20% of the
total catch.

Keywords: acclimatization; bream; biology; fishing; catch; young fish; fishing measure.

IMPUYNUHBI THBEJIM CUBUPCKOM PAITYIIIKA B HEPECTOBOM PEKE IIIYUbSI BACCEHHA
ObH

A. K. MartkoBckuii, B. §1. lllupmos, U. A. Kpusenko, II. FO. CaBuyk,
A. W. KoBanenko, U. 10. MakapenkoBa, JI. A. CemenoBa, B. b. Crenanona,
I'. X. Adayaamnna, H. C. KnuszeBa, T. B. 3axaposa

OI'BHY «l"ocynapcTBeHHBIN HayuHO-TIPOU3BOICTBEHHBIN LIEHTP PIOHOTO X034HCTBay, I. TIOMEHb

B craTee ananu3upyroTcs NpUYMHBI THOEIH CUOUPCKON pSMyIKU B HepecToBoM p. Ll{yubs. [ BbIsICHEHUS
ATUX MPUYUH HU3YYAJICS THAPOJIOTHYECKUM, THAPOXMUMHYECKUHN, TUIPOOHOIOTHICCKUN, TOKCHUKOIOTHUECKHH,
MXTHONATOJIOTHYECKUH U NXTHOoNornyeckuil matepuai. Ormeuaercs, yto p. lllyubsa B nepruoa rubenu psamyuiku
1o OOJIBIIMHCTBY aHAJIM3UPYEMbIX TTOKa3aTeNel sBisiach YUCTOM. JIUib B pailoHe HacelIeHHbIX MyHKTOB BOJa
XapaKTEepU30Bajach Kak YMEPEHHO 3arps3HeHHas. Boia oTinyanace HU3KMMHU NOKAa3aTeNsIMU MUHEPAIU3aLNH,
OMOTeHHBIX 3JIEMEHTOB U OPraHUYECKUX BEILECTB, @ TAKKe BHICOKON KOHIEHTpallel pacCTBOPEHHOT'O KUCIOPO-
na. M3 otpunarenbHbIX (AKTOPOB BbIAEIEHBI BBICOKUN MPOTPEB U 3aKUCIEHHUE BOJBI, a TaK)Ke 3HAUUTEIbHAs
CTETIeHb MHBA3UU PAMYIIKH UXTHUOKOTHIYpycoM. ['mOenbs ppIObl MpoHcXoausia B pe3ylbTaTe KOMILIEKCHOTO
BIUSIHUS BceX 3TUX (akTopoB. [lorubanu B ocHOBHOM HanOoJiee noABep>KeHHbIe MHBAa3UU 0co0u. ['nbens pbiOb



HACTyIaja BCIEACTBUE TMIIOKCUU, O0YCIIOBIEHHONW HApyLIICHHEM Pa0OThl CEpJeUHON MBIIIIBI H YBEINYCHUEM
CKOPOCTU OOMEHHBIX IPOLECCOB.

Kniouesvie cnosa: cubupckas panywika, eubenv; memnepamypa, napazumol,; SUNOKCUsL.

THE CAUSES OF DEATH OF SIBERIAN CISCO (COREGONUS SARDINELLA VALLENCIENNES,
1848) IN THE SPAWNING RIVER SHCHUCHIYA IN THE OB BASIN

A.K. Matkovskiy, V.Ya. Shirshov, I.A. Krivenko, P.Yu. Savchuk, S.M. Semenchenko,
A.l. Kovalenko, 1.Yu. Makarenkova, L.A. Semenova, V.B. Stepanova, G.H. Abdullina,
N.S. Knyazeva, T.V. Zakharova

FSBSI State Scientific-and-Production Center of Fishery, Tyumen

The article analyzes the causes of death of Siberian cisco (Coregonus sardinella Vallenciennes, 1848) in the
spawning river Shchuchiya. To find out the causes the hydrological, hydro-chemical, hydro-biological, toxico-
logical and ichthyopathological, and ichthyological materials have been studied. It should be noted that the river
Shchuchiya during death of cisco was clean according to most of the analyzed indicators. Only in the area of
human settlements the condition of water was assessed as moderately polluted. The water was characterized by
low rates of mineralization, nutrients and organic matter, as well as a high content of dissolved oxygen. The
negative factors that have been singled out include high warming and acidification of the water, as well as a
considerable degree of infestation of cisco by ihtiokotilurusom. The fish died as a result of the joint effect of all
these factors. Perished species are mostly the ones susceptible to invasion. Death occurred due to hypoxia.

Keywords: Siberian cisco; death; temperature; parasites; hypoxia.

300IIJIAHKTOH BOJAOTOKOB CPEJHEI'O ITPHNOBbA
JI. A. CemenoBa, B. A. Anekciok, H. C. KnsizeBa
OI'BHY «l"ocynapcTBeHHBIN HayuHO-TIPOU3BOICTBEHHBIN LIEHTP PIOHOTO X034HCTBay, I. TIOMEHb

Wccnenosanus, nposeaeHusie B 1991-1992 rr. Ha p. Batunckuii Eran u maneix pexax Cpennero [IprnoOsbs,
MOKa3aJi, YTO 3a MEPHOJ pPa3BUTH HE(PTEra30BOro KOMIUIEKCa XMMHUECKUN COCTAaB BOJbI PEK MpeTeprien 13-
MEHEHUS. YBEIU4YMJIach MHUHEpaIM3alMs BOJABI, BO3pOC/Aa KOHIIEHTpAIMs a30Ta aMMOHHUHHOTO M BEIMYMHA
MIEpMAHTaHATHONW OKHUCIAEMOCTH. MakcuMaabHble KOHLEHTPALMU PAacTBOPEHHBIX B BOJE YIJIEBOJOPOIOB 3a-
(¢uKcUpoBaHbI B IEPUOJI MOJbEMA YPOBHS BOJIbI M OBLIIM IPUYPOUYEHBI K BECEHHEMY MABOJKY U JIETHE-OCEHHUM
JOXISIM, UTO CBUJIETEIBCTBYET O CMBIBE HE(PTETIPOIYKTOB B PEKH C IpUJIEraloluX Tepputopuii. Briepsrie npu-
BOJSTCSI BUJIOBOM COCTaB IJIAHKTOHHBIX OPraHU3MOB M HW3MEHEHMs €ro KOJIMYECTBEHHBIX XapaKTEpUCTUK Ha
(dboHEe TUIPOXMMHUYECKHUX IMOKa3aTeJaell M ypoBHS 3arpsA3HEHUs BOJbl HedTe3arpsa3HEHHbIX paiioHOB CpenHero
[Tpro6ps. 3a mepuo HAOMIOACHUHN B 300IIJIaHKTOHE BCTpedeHo 113 BUIOB U pa3HOBUIHOCTEH, B TOM YHCIIE KO-
JoBpaTKu cocTaBysiu 51 Bua, pakoodpasubie — 62 Buga. Ce30HHAsI IMHAMUKA 300IUIAHKTEPOB 00CIEI0BaH-
HBIX PEK MOBTOPSIET CE30HHYIO NWHAMUKY B p. OOu. BeceHHMI! MIaHKTOH BBIAENSAETCS CTENEHbIO PAa3BUTHS
HaNyIJIHAIbHBIX M KOMEMOAWTHBIX CTaJuil KONENmoJ U KOJOBpaToK. Jljis JEeTHero mnepuoaa OTMedaercs
HauOoJbIIee pa3HOOOpa3Ke BCEX TPYII 300IUIAHKTEPOB U BO3pacTarollee 3HaueHne B OoMacce BETBUCTOYCHIX.
OceHHUI KOMITJIEKC XapaKTepUu3yeTcs KaK KOTETOIHO-KIA0IepHBINA. 300IJIaHKTOH B Hadasie 1990-x rr. Haxo-



JHJICSL B YIOBJIETBOPUTEILHOM COCTOSIHUH, YTO MOATBEPKIAETCS BHIOBBIM pa3HOOOpa3ueM, ypOBHEM KOJIMYE-
CTBEHHOTO Pa3BUTHUS U Ka4ECTBOM BOJIbl, KoTopoe coorBeTcTBOBaiO -1l kitaccy uncroTs! Boa.

Knrouesvie cnosa: pexa; xumuueckuii cocmas 800bl; coOepicanue HeghmenpooyKkmos 8 600e; 300NJIAHKMOH;
8UO0BOU COCMAB, YUCICHHOCMb, buomacca,; Kaiecmeao 600bl.

ZOOPLANKTON IN WATER STREAMS OF THE MIDDLE TRANS-OB REGION
L.A. Semenova, V.A. Aleksyuk, N.S. Knyazeva
FSBSI State Scientific-and-Production Centre of Fishery, Tyumen

The studies carried out in 1991-1992 on the river Vatinsky Egan and smaller rivers of the Middle Trans-Ob
region showed that during the period of the development of oil and gas complex the chemical composition of
the water in these rivers had undergone certain changes. Water mineralization, nitrogen ammonia concentration
and permanganate oxidability have been increased. Maximum concentrations of hydrocarbon dissolved in the
water were observed during the water level raise and were timed to the spring flood and summer and autumn
rains which is indicative of oil products washout into the rivers from adjacent territories. For the first time the
species composition of plankton organisms and changes in its qualitative properties against hydrochemical indi-
cators and pollution level of the water of oil-contaminated regions of the Middle Trans-Ob is reported. During
the observation period 113 species and varieties were found in the zooplankton, including 51 rotifer species and
62 crustacean species. The seasonal dynamics of zooplankton organisms in the analyzed rivers is similar to the
seasonal dynamics in the Ob river. The spring plankton is distinguished by the level of development of nauplial
and copepodid stages of copepod and rotifers. Higher species diversity of all zooplankton groups and increased
significance of cladocerans in the biomass were observed during the summer period. The autumn complex is
described as copepodid and cladoceran. In the beginning of 1990 the zooplankton was in satisfactory condition
which was confirmed by the species diversity, the qualitative development level and water quality which corre-
sponded to class I1-11 of water purity.

Keywords: river; chemical composition of the water; amount of oil products in the water; zooplankton;
species composition; quantity; biomass; water quality.

YPOBEHbD 3AT'PA3HEHHOCTU HE®TENNPOAYKTAMMU INPOMBICJIOBBIX PbIb
OBb-UPTHINICKOT'O BACCEMHA

H. C. KusizeBa, U. B. Kuszen
OI'BHY «l"ocynapcTBeHHBIN HayuHO-TIPOU3BOICTBEHHBIH LIEHTP PHIOHOTO X034HCTBay, I. TIOMEHb

[IpuBenensr Mmuoronetaue ganHbie (1989—1998 rr.) mo coaepkaHUIO apOMAaTHYECKUX YIIIEBOIOPOIOB (ape-
HOB) B MBIIIIAX U MEYEHU NMPOMBICIOBBIX pbl0 O0b-UpThinickoro 6acceiina. [y OLIEHKH 3KOJIOTHYECKOT0 CO-
CTOSIHUA CpeJllbl OOUTaHUs PbIO MPOAHATU3UPOBAHBI IaHHBIE 110 COAEPKAHUIO HEPTEIPOAYKTOB B BOJIE U JIOH-
HBIX OTJIOKEeHUAX p. O0u B ee cpenneM (Cypryrckuil paiioH) u HrxkHeM TedueHuu ([Ipuypanbckuii paiion) B ne-
puon ¢ 1995 no 1998 r. IlonyyeHHbIe pe3yabTaThl 110 COJIEPKAHUIO APEHOB B OpraHax pbl0 BapbHUPOBAIU B IIH-
pokux npeaenax (Mpimisl: 0,1-29,9 mr/kr, nedens: 0,8—66,9 Mr/kr). YcpenHeHHble 3HAU€HUSI CyMMBI apOMaTH-
YECKUX YIJIEBOJOPOAOB cocTaBmin: Mbiisl — (7,58 £ 1,68) mr/kr, neuens — (20,75 + 4,24) mr/kr. [Tpuannsl



BBICOKOM M3MEHYMBOCTU COJCP)KAaHUS HE(QTSIHBIX YIIIEBOJOPOJOB 3aKIIOYAIOTCA KaK B CIOXHOCTH COCTaBa
He(TH, TaK U B OCOOCHHOCTSIX OMOJIOTMYECKOTO HAKOIUICHHUS U MPEBPAICHHs YIIIEBOJIOPOIOB B OMoMacce xKH-
BbIX OpraHU3MOB. [IpoaHaIM3UPOBAHO LIECTh CUCTEMATUYECKUX TPYIIL: CUTOBBIE, KAPIIOBBIE, OCETPOBLIE, OKY-
HEBBIE, TPECKOBBIE, IITyKOBbIe. OOHApYXKEHA MOJIOKUTEIbHAs! CBSI3b MEXKIY COJCpKAHUEM HE(PTSIHBIX YIIEBOIO-
POJIOB B pHIOE M MX KOHIIEHTPAIMEH B BOJIE M IOHHBIX OTIOXKEHHUAX. [10ydeHbI JOCTOBEPHBIE Pa3InyMs MEXKIY
BEJIMYMHAMU apeHOB B nevyeHu poid u3 Cpenneit 1 Huxueld O6u. MakcuManbHas KOHIIGHTpanus Herenpoayk-
TOB OOHapykeHa B MEUYEHHU OKYHS, YTO OOYCIIOBJICHO JIOKAJIM3alMel BHIa B BOJOEMAaX, PACIIONOKEHHBIX B Me-
crax HerenpombIcIa.

Kniouesvie cnosa: 600nvie 06vekmoi; Heghmenpooykmel, puloa, 600a; OOHHbLE OMIOHCEHUSL.

THE LEVEL OF POLLUTION OF COMMERCIAL FISH
OF THE OB-IRTYSH BASIN WITH OIL PRODUCTS

N.S. Knyazeva, 1.V. Knyazev
FSBSI State Scientific-and-Production Centre of Fishery, Tyumen

This paper provides data collected over many years (1989-1998) on the level of aromatic hydrocarbons
(arenes) in muscles and lever of commercial fish of the Ob-Irtysh basin. To assess the ecological condition of
the fish habitat, data on the level of oil products in the water and bottom sediments of the Ob river in its middle
(Surgut District) and lower (Trans-Ural region) reaches during the period from 1995 till 1998 were analyzed.
The analysis results on the level of arenes in fish organs varied in a wide range (muscles: 0.1-29.29 mg/kg, lev-
er: 0.8-66.9 mg/kg). The average values of aggregated aromatic hydrocarbons were: muscles — 7.58+1.68
mg/kg, lever — 20.75+4.24 mg/kg. Such high changeability of the level of oil hydrocarbons was caused both by
the complexity of oil composition and the peculiarities of biological accumulation and conversion of hydrocar-
bons in the living organism biomass. Six systematic groups have been analyzed: whitefish (Coregonidae), carp
(Cyprinidae), sturgeon (Acipenseridae), perch (Percidae), cod (Gadidae), pickerel (Esocidae). A positive con-
nection between the level of oil hydrocarbons in the fish and their concentration in water and bottom deposits
was observed. Significant difference between the sizes of arenes in the fish lever from the Middle and Lower
Ob was discovered. The maximum concentration of oil products was found in the liver of the perch which is
caused by localization of this species in reservoirs located in oil-field areas.

Keywords: water bodies; oil products; fish; water; bottom sediments.

COBPEMEHHBIE JTAHHBIE
O 300IIVTAHKTOHE CPEJHEI'O TEYEHUS PEKU JIEHBI
HA TEPPUTOPHUU XAHT'AJTACCKOI'O PAMOHA PECITYBJIMKHA CAXA (IKYTHSI)

JI. 1. Ky3bmuHa

SAxyrckuit punan ®I'BHY «"ocynapcTBeHHbIN HAyYHO-ITPOU3BOJICTBEHHBIN LIEHTP
PBIOHOTO XO35HUCTBaAY, T. SKYTCK

[TpoBeneHBI MCCiIeIOBAaHUS 300TUIAHKTOHA CPEHETO TeueHus p. JICHBI Ha TEppUTOPUU XaHTATACCKOTO paid-
oHa Pecryommuku Caxa (SIkytus). [IpoOb1 Obutn 0TOOpaHBI C PYCIOBOM YaCTH PEKH, a TAKKE C €€ MPaBOOepek-



Horo (p. byorama) u neBob6epexnoro (p. Cunss) nputokoB. CpeqHue MOKa3aTeau YMCICHHOCTH COCTABIISIIN
206 »x3./M*, a 6uomaccel — 4,438 mr/m>. JloMuHUpyoLeil rpynmnoi no KOJMYECTBEHHBIM MOKA3aTeNsIM sIBIIs-
JIMCh BECIIOHOTHE paKkooOpas3Hble, a 0 BUJOBOMY Pa3HOOOPA3HIO MpeBaIpoBaiii KojaoBpaTku. [1o pesynabratam
MCCIIEIOBAaHMSI MAKCUMAaJIbHBIE KOJIMYECTBEHHBIE TIOKA3aTeNN ObIJIM OTMEUEHBI B PUTOKAX, 3 MUHUMAJIbHBIE —

B PYyCJIOBOM 4acTH p. JIEHSL.

Kniouesvie cnosa: 30oonnankmon; pexa Jlena.

MODERN DATA ON ZOOPLANKTON OF THE MIDDLE REACHES
OF THE LENA RIVER IN THE TERRITORY OF THE KHANGALAS DISTRICT
OF THE REPUBLIC OF SAKHA (YAKUTIA)

L.l. Kuzmina
Yakut branch of the FSBSI State Scientific-and-Production Centre of Fishery, Yakutsk

Studies of zooplankton of the middle reaches of the Lena River were performed in the territory of Khanga-
las district of the Republic of Sakha (Yakutia). Zooplankton samples were collected from the watercourse of the
Lena River and from its tributaries: the Buotama River — right-bank inflow, Sinyaya River — left-bank inflow.
Average quantitative values were 206 ind./m3, biomass — 4,438 mg/m3. In quantitative terms Copepoda group
dominated, by species diversity Rotifera group dominated. Results of the zooplankton studies show that maxi-
mal quantitative values were in the tributaries, minimal values — in the watercourse of the Lena River.

Keywords: zooplankton; the Lena river.



