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B Hacrosmeit pabore npuBeieHBI pe3yIbTaThl HCCIEN0BaH)HE HHTPOAYIIHPOBAHHOM B
ozepo TomMayeBa nomymsiiuu KokaHd. Osepo TonmageBa sBISETCA NEPBBIM
BomoeMoM KamuaTku, npeobpa3zoBaHHBIM B BOAOXPaHUIHIIE Kackana TomMauyeBCKUX
I'SC. M3y4ens! OCHOBHBIE 3TAllbl CTAHOBJICHHS IIOIYJISALIMY B 03€pe U JabHeliee ee
pasBuTHE B YCIOBMSX (pOpMHpOBaHHMsS BOAOXpaHWMINA. I[IpoaHaTH3UPOBAHBI
MHOTOJIETHHE JaHHbIE Pa3MEpPHO-BECOBBIX IIOKa3aTeseidl W BO3PACTHON CTPYKTYpHI
HOIYJISIAH.

Kniouegeie cnosa: XoxkaHb, HHTPOIYKIHS, KOopMoBas 0a3a, pa3MepHO-BECOBHIE
T0Ka3aTeNy, BO3pacTHas CTpyKTypa, ToiMadeBcKoe BOZOXpaHMmIIe, Mopdomtorus,
THJIPOJIOTHAL.

BBEJIEHUE

IIpecHoBOHAs (OpMa HEPKU — KOKaHH, OTHOCHTENBHO MIMPOKO PaclpocTpaHeHa 1o
3anagHoMy nobepexbio CeBepHOW AMEpUKH B IOXKHOW M LEHTPAIBbHON YacTH CBOETO
apeasia B bpuranckoit Komym6uu u mratax Bamuuarron, Operon u [laxo. B ceBepHoii ero
yacTH, B OacceifHax pek Bpucronsckoro 3amusa u 3anusa [IpuHia YuissiMa U Ha OCTPOBE
Kagpsax kokaHu BcTpedaercs penko wim BooOme orcyrcrByer (Nelson, 1968; Foerster,
1968; Burgner, 1991). Ha ceBepoaMepuKaHCKOM KOHTHHEHTE YCIOBHSA OOMTaHUs KOKaHH
JOCTHraloT HauboJIbIIero pasHoobpasus, Iie OHa MPEeKPacHO CYIIECTBYET KaK COBEPIIEHHO
HE3aBHUCUMO, Tak M BMecTe ¢ mpoxoxHoil ¢opmoit (Dymond, 1936; Richer, 1938, 1940;
McCart, 1970; Foote et al., 1989; Wood, Foote, 1990). B A3uu, B eCTECTBEHHOM COCTOSIHUM
KoKaHu Oblta 0OHapy»keHa Tonabko B ATy o3epax — Kpononxkoe (Kpoxun, 1936; Kypenkos,
1972) u Kanosoe (OctpoymoB, 1977) na Kamuarke; Axan u Uumuxkenmy (Oshima, 1934;
Motoda, 1950) na Xoxkaiino; 03. Conounoe (MBankos, 1984) na o. Utypym.

[Ipobnema wmHTpODYKIMM >KWIBIX (GOpPM Jococed B BOZOeMBI MO0 HE HMEIOLINE
TPOMBIC/IOBOIO 3HAYEHHS, MO0 BOOOIIE JTMINEHHBIE MXTHO(AyHbl, HA Pa3THYHBIX KOHTUHEHTaX
¥ B CTpaHax pelnaiach N0-pasHoMY, A IIPU 3TOM, TPeCceI0BaIUCH Pa3INYHBIE IE/H.

B CIIIA u Kanane mogoOHble MepONpHSTHS NPOBOAWINCH, IPEXAE BCEro, B
HHTepecax CIOPTHBHOrO phibooBcTBa. [ToCKOMBKY KOKaHH OOBIYHA B 3TOM PErHOHE, TO €€
pacceNeHuI0 BHYTpH apeaia yaensuiock Mano BHMMaHuA. Crexyer, oJHaKo, BBUICIUTH TpH
KPYIIHBIX MEpOIPUATHSA II0 TpaHCIUIAHTAlMM KokaHu — 03. Taxo, I'ypoH u cucreMmy
Bopoxparmu Kanson ®eppu — XeneHna-Basuim, pacnonokeHHBIX B BEpXOBbAX p. Muccypu.
Bce Tpu NONBITKM OKa3aquCh yJaYHBIMH, NpUYeM B BopoxpaHwiume XeneHa-Bamiu
KoKaHM pocturia pexopausix ans CIIA u Kanansr pasmepoB — okono 2,5 Kr, a 03. ['ypon
CTANI0 €IMHCTBEHHEIM B MHUPE BOJOEMOM, I'le OOMTAIOT Cpa3y TPU MPECHOBOAHBIX (OPMBI
THXOOKEaHCKHUX Jiococeld, — Hepku, ropOymm u kwky4a (Gordon et al., 1971; Collins, 1972;
Clark, Traynor, 1972).

B Slnonun >t IporpaMMbl HOCHJIA I"OCY,H.apCTBeHHHﬁ CTaTyC H MO 3HAYMMOCTH HX
MOXXHO ITOCTABUTE HA OOWH YPOBCHB C IIpOorpaMMaMH MCKYCCTBEHHOI'O pa3sBEACHHUA KETHI B
9TOM CTpaHe. Hauano ll[HpOKOMaCHJTaGHOﬁ aKKJIMMaTH3allid KOKaHH B O3€pax SAnonun
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6110 TIOsTOXKEHO eme B 1894 r., xorga u3 03. AkaH (ceBep Xokkaiino) B o3epo Cukoiry
6sL10 nepeBe3eHo 150 Teic. ukpuHOK (Tokui, 1965). IlepeBo3ku MpoJoLKANNCH TPH IOJa, B
pe3yisTaTe 4ero OBLIO CO34aHO HOBOE KPYIHOE CTajo KOKaHW, Kotopoe yxke K 1902 r.
CTAHOBUTCA JOHOPCKO#M TOMy IsAIHel Uit nanpHeifmero paccenenus 3Toi dopmsl. B Havaie
NPOILIOro Beka KoKaHM Oblia 3aBe3eHa u B 03. Tosaza (Tokui, 1959), rae obpasoana
BTOPYIO IO YHCIeHHOCTH (mocne 03. KpoHouKoro) momyasuuio B A3UM U B MOCIEACTBUM
CTaJ0 OCHOBHBIM AKKJIMMATHU3ALMOHHEIM IIEHTPOM KOKaHM B SlmoHuM. MHOIOKpaTHOCTH
BCEJIEHHs, MCIOJIb30BAHNE PA3INYHbBIX JOHOPCKHUX CTaJ ¥ OOMEH NOCaIOYHBIM MaTepHaJoM
MEX1y BHOBb CO3JaHHRIMHU MOMYJIALMAMH — XapaKTepHas dyepTa AMOHCKOH IPOTrpaMMBl 110
TpaHCIUTaHTaIMy KokaHH. CHEKTp BOJOEMOB, B KOTOPBHIE BCENSIAaCh KOKAHH, OKasacs
HACTOJILKO LIMPOK, YTO B psje CiIydaeB Ge3HANE)XHOCTh IMOMBITOK aKKIMMaTH3alMK Oblia
COBEpLIEHHO OYeBHIHA. TeM He MeHee, U3 65 BapHaHTOB 23 MeEpecajkd OKa3aIuCh
yIAauHbIMH, YTO, B pe3yjbTaTe, O3BOIWIO PacIIMpUTh apeai KokaHu 1o 35° c.u. bonee
TOr0, B SITIOHMY TIOJYy4YMIN JOBOJIBHO IIMPOKOE paclpoCTpaHeHHe paboThl IO CO3MaHMIO
cTaj MPOXOAHOW HepkH M3 KokaHu B 03. Cuxoriy (Kaeriyama, 1989; Urawa, 1991) u
03. Topo (Kaeriyama et al., 1992).

B CCCP, a teneps u B Poccun, ¢ caMoro Havaja ¥ [0 HEJABHETO BPEMEHHM BCE
paboThl B JAaHHOM HAINpaBJIeHHH NPOBOJWINCH Ha ypOBHE JKcrepuMeHTa. B mocnenuee
BpeMsl 3HAUMTEIBHO YCWIWICA MHTepec K Oosiee MMUPOKOMY MCIIOJIB30BAHHIO BHYTPEHHUX
BOJIOEMOB B PHIOOXO3SMCTBEHHBIX LENAX, a TalkKe K IMOMCKY HOBBIX BHJOB DPHIO s
MICKYCCTBEHHOTO pa3BENCHMSA M aKKIMMaTH3aluu. B 3TOM OTHOIIEHMM XXHIble (OPMEI
THXOOKEaHCKHMX JIococel, OCOOEHHO HepKM, Ha Halll B3IV, SABISIOTCS JOCTATOYHO
MEPCIIEKTUBHBIME OOBEKTaMHU, KaK JUIS IOTHOCHCTEMHOrO (OpEneBOro Xo3aicTsa, Tak U
IS XO35MCTB CMEIAHHOrO THIIA, T.€. COYETAONUIMX MACTOMIHBINA HArysl ¢ HCKYCCTBEHHBIM
pasBelleHHEM M IojpamuBaHueM Monomu. Kpome Toro, sra (opma MOXKeT OBITH
MCIIOIB30BaHa Uil aKKIMMaTH3allid B ITyCTYIOIIME WM 3ace/leHHBIE MEHee LEHHBIMU
BHAaMH phi6 BogoeMel. VIHTpoOyKuMs KOKAaHM B 03€pa, IOJHOCTHIO JIMIICHHbIS
uxTHohayHbl, TOMHMO YHCTO  pPHIOOXO3AHCTBEHHOTO  3HAYEHMS, MpPEJACTaBIIAET
Onpe/IeNeHHbI HHTEpeC ¢ Hay4YHOM TOYKM 3pEHHs M MO3BOJISET IPOCIEIUTH OCOOEHHOCTH
dopMHUpOBaHUs MOIYJSALHMOHHOH CTPYKTYpBl € MOMEHTa CTaHOBJICHHS TIOMYJIAIAH.
EcTecTBeHHO, YTO TaKWe MCCIENOBaHUS IIPEAIOaraloT OpraHU3alHI0  EKEroJHOro
MOHHMTOPHUHTA HaJl CO3JaHHBIMH IOy IALHAMH, OCKOJIbKY HMEHHO B nepshie 10-20 et ux
CYLIECTBOBaHMS IpoTeKaroT Haubosnee OypHBIE MPOIECCHl aJanTallid BCENEHLCB U
M3MEHEHHs B DKOCHCTEMAaX BOJOEMOB, HE HCIHITHIBAIOIIMX paHee BIMSAHMA MXTHO(payHEI.
OCHOBOIIONATAIOIIMM MOMEHTOM B CTaHOBJIECHHM CO3JAHHBIX IOMYJALMA SBIACTCS
pemenne mpobieMbl  Pe3KO  BO3PACTAlOUIEH  YHCIEHHOCTH  MHTPOAYLCHTOB M
OTpaHMYEHHOCTH KOpMOBOM 0a3bl, mpuBOAsimeldl K aKTMBH3aLM¥ MEXaHM3MOB 0TOOpa Ha
HauboJjiee YIHEPreTHYECKH 1eneco00pasHblil FEHOTHIL.

Ilens Hactosmeit paboThl — MPOAaHATM3UPOBATh XapakTep IMHAMMUKH CTAHOBJICHHS
TIOMY/IAIMOHHEIX CTPYKTYp BO BHOBH CO3JAHHOM CTajleé KOKaHHM, KOTOPBIM B KaXaoM
OTHENBHOM ClIydae, MMEeT CBOM OTJIMYMTE]bHBIE YEPTHl, KaK B CKOPOCTH, Tak M B
HATPaBJICHHOCTH aJaNTAlMOHHEIX MPOLECCOB U 3aBUCHUT OT YPOBHA HAa4alIbHOU TPODHOCTH
BOZOEMA M CTaOMIBHOCTH aDMOTHYECKHX YCIOBHIA.

MATEPUAIlI 1 METOJJUKA

MarepuanoM 1 paboTh! IOCITY XM JaHHBIE, coOpaHHbIe B niepuon ¢ 1991 no 1997 r.
Ha o3epe Tonmauea u ¢ 1998 mo 2008 rr. Ha TonmaueBckoM Bopoxpanummme. Coop
Marepuaga TPOM3BOIWIM IO CTAHAApTHOM cXeMe — TEMIIepaTypHBIA  paspes,
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rufpobuonornyeckne  NpoOBl, THAPOXMMHYECKME MOpoOH, OTIOB  KOKAHH  JUif
buonornyeckoro anamusa. I'muporornueckue, ruapoGHONOrMYECKEE B THIPOXHMUYECKHE
npo0OsI OTOMpay B IIEHTPAIBHON YaCTH 03epa M BOAOXPAHMIIKINA B palioHe MaKCHMATbHOM!
r1y6uHbl GaTomeTpoM ¢ ropusonTos 0, 5, 10, 15, 20, 30 u 38 M. 3a BpeMs paGoT npoBeIEHO
6osee 90 TeMmepaTypHBIX CHEMOK.

Marepuanom mns wccrenoBaHuif KOpPMOBOM 0a3hl KOKaHH MOCITYXKHIM TPOGHI
IIaHKTOHA. ToTanpHble MPOOB! IUIaHKTOHA OTOMpany ceThio JIKeau (AMamMeTp BXOMHOTO
orBepcTHs 18 cm, raz Ne67) B LeHTpaTbHOM YaCTH NeNaruaiy 03epa M BOJOXPAHMIMIIA C
ry6un 28-38 m. IIpo6sr o6pabatkiBamm mox mukpockornoM MBC-9 B kamepax Boropoea u
I'opsieBa coracHo cymecTByromuM pekomeramusaM (Kucenes, 1956; Merouka u3ydesus
6¥Oreonenosos ..., 1975). B momymmsax Copepoda oTAeNBHO YIUTHIBAIN HAYIIHYCOB H
konenoauToB, y Cladocera — MonozasIx ocobeit, camok 6e3 w1l M AHIEHOCHBIX CaMOK, B
BBIBOJIKOBBIX KaMepax KOTOPBIX NMPOCYMTHIBAIN KOJIUYECTBO ALl BHOMacCy IIaHKTOHHBIX
OpPraHM3MOB PAaCCUMTHIBAIM KAK IPOM3BEJICHHE MX YMCICHHOCTH Ha CPEXHHH BEC OJHOTO
axseMIuIipa. CpeIHIOK Maccy Teja BECIOHOTHMX M BETBUCTOYCHIX PAKOOOPA3HBIX ONPE/IeIsIn
I0 3aBUCUMOCTH: @ = gl’, Iie @ — Macca Tena paukoB (Mr); / — mivHa Tena (Mm); g u b —
AMIUPUICCKHE KOHCTAHTHI UIA KaXaoro orensHoro Buja (Bamymkuna, BunGepr, 1979;
ViBanosa, 1985). Beero cobpano 1 o6paborano Gonee 130 MIaHKTOHHBIX IIPo6.

Monozns koxkanu 00naBIMBaNy CTaBHBIMU CETSMH sdeel 12 MM B JIMTOpabHON H
nenarudeckoi 3ode. IlpousBoauTenell KOKaHM OT/IABIMBAIM CTABHBIMH CETAMH JUTMHOM
30 M, ¢ srueeit 30 MM, Bpems 3acTos 12 4. Ha Mopdomorinueckuii aHanu3 otiioBneso 420 ox3.
monomu u 2 240 mpomsoxutened koxanu. [Ipomssoguteneit oGpaGaThiBaiy B IONEBBIX
ycnoBusx mo olOmenpunsrodi meromuke (IIpaBmun, 1966). Monons dukcuposanu
dopmamunoM. V Beex prib m3mepsin ase wmHsl AC u AD, maccy Tena, Bec poOsI 6e3
BHYTPEHHOCTCH M TOHaJl, ONpENEsIM MOJ M CTafui0 3pENOCTH, Y CaMOK OIpeessiy
IJIONOBUTOCTS. Bospact onpenessiu mo gerye.

PE3YJIbTATBI 1 OBCYXJEHUE

Oszepo TommaueBa pacnonoxedo B 100 kM or Ilerponasioscka-KamuaTckoro
(puc. 1) Ha OOIMPHOM ByJIKAHMYECKOM HArophbe Ha BEICOTE 626 M Hajl ypoBHeM Mops. OHO
3aHUMaeT Haubosee IiryOOKyI0 YacTh AEHPECCUH, PACMONOKEHHON B LEHTPAIbHOM 4acTH
Haropbs M IpejacTasssiomed coboi kanpaepy obpymmsanus (Cesrinosekuit, 1956, 1966;
Pecypchr mosepxuoctHeix Boxm CCCP, 1973). Jlo Hayana 3aTomuieHMs ILIOMAnh 03epa
coctapnsia 11,2 kM’, MaKCHMATbHAA TTy6UHa 26 M, cpeausa rybuna — 7,9 m (Kypenkos u
ap., 2000). Ilocne mnonHOro 3amoNHEHHWS Y BOJOEMA CYIIECTBEHHO H3MEHHICS
Mopdonorudeckuit o6muk ozepHoi yamm (puc. 2). Iloxsem yposHs Ha 12 M mpuBen x
YBEIMYCHUIO IUIOIIAAK BOJOEMa NPHUONM3HTENBHO B 4YETHIpE pa3a M MaKCHMalIbHOM
riry6unst 1o 38 M (Tabm. 1).

XapakTepHo# OCOOEHHOCTBIO TEPMHYECKOrO pexuma o03. TojMmaueBa SBIAIOCH
c1aboe pasBUTHE CTpPaTHOUKALMK B JETHE-OCCHHMH IIEPHOJ M YCTAHOBIEHHE paHHeil
OCEHHEH TOMOTEPMHH, YTO OOBACHIIOCH MEIKOBOJHOCTBIO BOJOEMa M 3HAYMUTEIBHOMN
BeTpOBO# sKkcmosuumei. [Lromans orHocuTensHo rimy6okoii 30HE (rmy6xke 10 M) Gbula
HeBenuka (12% or obmed muomamu 3epkama o3epa), YTO CYIIECTBEHHO YXY/IIIAIO
3MMOBAJIbHBIC YCJIOBUS i KOKaHW. OONIMpPHOE MENKOBOAbE, YCHIHBAS IIPOTPEB BeeH
BOJHOM MacChl ¥ MHTCHCH(UIMPYs NPOXYKIMOHHBIE TPOLIECCH B JIETHHI TIEPUOJ, TEM HE
MeHee, CrocoOCTBOBAIO OBICTPOMY —OXJAXHEGHHIO BONOEMAa OCEHBIO M CYKalo
pebyruanpHylo 30Hy 3uMmoif moutd Ha 90%. YBenmuenwe riyGuHEI Ha 12 M mocne
CTPOUTENIBCTBA IUIOTHHEI, Ka3aloch Obl, M3MEHHT JAaHHYIO CHUTYAI[MI0 M IIOCTABHT BHOBb
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CO3/IaHHBI BOZOEM B psJl KaM4aTCKMX O03€p C TPAUMIMOHHOM U JAQHHOTO PEruoHa
TepMuKoi. OfHaKo, B CWIy CHEUM(UKH BHOBb 3aTOIUIEHHBIX TEPPHTOPUH, OCOOEHHO
NPEeAropHBIX TYHAP M JPYTHX TeppacHMpOBaHHEIX y4acTKOB, CpeiHsas IyOMHA Bojoema
YBEJIMYMIACh HE3HAuMTeNbHO. J[MHAMMKa BEPTUKAIBHOIO paclpelelieHus TeMIepaTryp B
JETHE-OCEHHUH  INepHoj  CBUJETENBCTBYET O  3HAYMTECIBHOM  yBEIIHYEHUH
cTparHUIMPOBaHHOCTH BOAHEIX Macc. [ToBepxHoCTHBIH 10-MeTpOBBIH Cl10# cTas ObicTpee
M CWIbHee mporpeBaTbcs. TakuM oOpa3oM, OONBIIMKA NPOrpeB MOBEPXHOCTHHIX CJIOEB M
YCHJICHHE CTpaTHOHUKALMU MOXET ABJIATHCA CBUACTEIBCTBOM CYLIECTBEHHBIX H3MEHEHHUH B
XapakTepe TepMHUKY BOJIOXPaHWINIIA TI0 CPABHEHHIO C 03€pOM, KOTOPBIE MOIJIM IIPOH30HTH
BCJIE[ICTBHE YBEIWYEHMS IUIomany MeakoBoauil. Ha cpokax sefocraBa 3TH H3MEHEHHUA HE
oTpasuauch. JleasHol MOKpoB 00pa3yercs B KOHIE OKTAOpS, BCKPHITHE BOJOEMa OOBIYHO
NPOMCXOIUT B HaYase UIoJIs.

Ta6aana 1. Mopdonoriueckue mokasatenu 03. TonMadeBa [0 Hayana 3anojHeHus Ha 1 suBaps 1996 r. u
Tonma4eBCcKOro BOAOXPaHIIHILA TIOC/Ie MAKCUMAIBHOTO 3anoiHeHus Ha 1 sHBaps 2000 r.

Table 1. Morphological indices of Tolmachev lake before infill by January 1, 1996 and those of the
Tolmachev Reservoir after maximum infill by January 1, 2000.

o3epo TonmMagera ToyMaveBcKoe BOJOXPAHIIIHILE

BricoTa Hajl YPOBHEM MOpA 615 M 627 M

JlmHa 5,15 kxm 14,3 xm

CpenHas mupHHA 2,17 xm 2,9 xM
MakcuMalibHas MHpHHA 3,2 KM 4,1 kM

Tiomas 11,2 kv 30,3 k'’
MakcumMaibHas [TyOuHa 26 M 38m

Cpennsa rinybuna 7.9 M 9.9Mm

JnuHa GeperoBoil THHHU 17,15 xm 63,2 kM

O6bem 88,7 MiH. M° 253,4 M. M

03. Kponotikoe

'03. Tonmauépa

Puc. 1. Teorpaduyeckoe pacmosnoxeH#e UCCeLyeMbIX BOIOEMOB.
Fig. 1. Location of the water bodies investigated.
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Puc. 2. batumetpuyeckas kapta TonmaueBckoro BOOXpaHWIHing (JKUPHOM JIMHMEH BBIIEIEH KOHTYp 03epa
Tonmauepa no Hauana 3aTOTLIEHHSA).

Fig. 2. Bathimetrical map of the Tolmachev Reservoir (thick line indicates the boundaries of Tolmachev lake
before infill).

B pesynsrate 3amoiHEHHs BOJOXpAHWIHMINA IPOU30ILIO H3MEHEHHE HE TONBKO
MopbOMETpHUYECKHX IIOKa3aTenell BoJOeMa, HO M 3HAYMTESbHOE MpeoOpasoBaHHE €ero
Bojlocbopa u oObema BOAHOM Maccel. bonbimas uyactes p. Bepxmsas TonmaueBa Oplia
3aTOIUIEHA M, OT HEKOT/a IOIHOBOJHON PEKH, OCTAIUCH TOJIBKO ABE HEOONBIINE PEUKH —
IIpaBas n Jlepas TonmayeBa. M3ameHunocs BpeMs Bo00OMeHa, SBIIONIEECS IPOM3BOIHOM
0T o0beMa BOJHOM Macchl BOJOEMa, COOTHOLICHHE MHUHEPAIBHBIX M OPraHUYECKUX (opM
OHOreHOB, a TakKe BHENIHAS OMOreHHas Harpyska.

DUTOIIAHKTOH MpEJCTaBieH JMAaTOMOBBEIMU BOJOPOCIAMHM M3 poloB: Aulacoseira,
Asterionella, Diatoma, Synedra, Tabellaria, Fragilaria. 300IIaHKTOH 03epa COCTOSUI U3
HeOONBIIOro KonmudecTBa (OpM, XapaKTEpHBIX IS CeBEpHBIX o3ep. Rotatoria BKmodwaer:
Kellicottia longispina, Keratella cochlearis, Keratella quadrata, Polyarthra vulgaris.
Becnonorne paku (Copepoda) mpencranensl Cyclops scutifer. BeTBUCTOYCHle paku
(Cladocera) npexcraenenst Daphnia pulex v Bosmina longirostris. OIHAM W3 OCHOBHEIX
KOMIIOHEHTOB ITHTaHUA KOKaHHU B 03. ToMadeBa SBILIOTCS O€Crio3BOHOYHEIE pakooOpasHsIe.

W3yyenve NMHAMMKH YHCIEHHOCTH M OMOMAcChl MOMYIALMi 300ILTaHKTOHA 03epa
TonmayeBa NMo3BOIWIO OLEHUTH TpopHueckue yciaoBus Haryiaa kokanu. ITocme 1991 r.,
Korga ObLI 38ETHCTPHPOBAH  HCTOPHYECKH M3BECTHBI MakCHMyM OHOMAcCHI
300ILIaHKTOHA — 6,92 r/M°, mociea0Bano CHIKEHHE 3Toro nokasaress 1o 0,03 /™ B 1997 r.
3anonHeHWe BOJOXPAaHWIMINA IPUBENO K 3aTOMUICHMIO OOMMPHBIX TEPPUTOPHIA
NpUIEraomen TYHAPH, 4YTO, COOTBETCTBEHHO, IIOBIEKIO 3a co0off CHOC B 03epo
TMIOBHIINIEHHOTO KOJNMYECTBAa AJJIOXTOHHOTO OpraHMYecKoro BemjecTBa. B  mporecce
NOCTYIUICHHsS.  JOTIONHUTEIBHOTO KOJNHWYeCTBA OMON€HOB NPOMCXOIWIO YyBETHYEHHUE
YHCIIEHHOCTH ayJIAK03eUphl (OCHOBHOIO KOPMOBOTO 00BEKTa pakooOpasHBIX), KOTOpas K
1999 r. nocturna xonoccanpbHo# BenuurHEl B 820 ThIC. Ki1./11 (Tabi. 2), 4TO MO3BOJIAIO HAM
HalesThCA Ha yBeNUYeHHe OMOMAacCH PauykoBOIO IUIAHKTOHA B IIOCITEAYIONIME TOJBI.
O6mas GHoMacca KOPMOBOTO 300mIaHKTOHa B 1998 r. ypemmummace mo 1,99 r/m’
(basapkuna, 2001). Kak BuiHO U3 IpUBECHHEIX JaHHBIX, B 1998 r. ocHOBHOM MpUpOCT
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O6uomaccel TNpHIIEJICA Ha OOJH IHUKJIOINOB H ,ZIE@HHFI, B CyMME€ COCTaBHBIIHX
OTHOCHTEIBHO BEICOKHH 11OKa3aTelb.

Tabanna 2. MHOrojeTHss JMHAMAKA YHCJIEHHOCTH AMATOMOBBIX BOAOpocieid (Thic. KI./J1) M GHOMAcCH
KOPMOBOTO 300ILIaHKTOHA (F:"Ms) B aBrycte-centabpe 1991-2007 rr.

Table 2. Long-term abundance dynamics of diatom (thous. cell./) and fodder zooplankton biomass (g/m’) in
August-September 1991-2007.

Ton
- 1991 (1993 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2006 | 2007
Bacillariophyta
Asterionella formosa | 76,8 | 1,9 | 0,1 | 0,1 | — |14,8|97,6| 0,5 |231,0{286,4|342,0{311,3|104,0
f:;g:j;ig“ 293,499,5 | 0,9 | 93,9 (210,7(820,0{ 22,1 [ 21,2 |29,0| 7,5 | 21,3 | 83 |13,
Tabellaria fenestrata | - - - - |59 - [1,0]1,7]|04]|27]|86|114]| 1,7
Bcero 370,2|101,4| 1,0 | 94,0 |216,6|834,8|120,7| 23,4 |260,4|296,6/371,9|331,0/118,8
Crustacea
Cyclops scutifer 2,22 (0,02 0,95|0,01|1,50|0,41|0,08|0,37]|0,03]0,21 | 0,03 | 0,01]0,03
Heterocopa borealis | 0,63 [ 0,47 | 0,03 | - - - - - - - - - -
ﬁﬁgﬂfﬁi‘?ﬁf © las|o2s o0 |og|00] - {00 - | - |- - |-
Bosmina longirostris | - - - - |0,6]0,09|0,25]|0,16 | 0,04 | 0,06 | 0,05 | 0,01 | 0,25
Daphnia pulex 1,89 {047 | - - 1032 - |0,01| - - - - - -
;‘;g’:;ﬁ“m == == =] =] <= - |oor|oo|o02| 0,13
Bcero 6,92(1,22]099|0,03]|1,99]0,50]0,35]|0,53|0,07|0,28 | 0,09 | 0,04 | 0,41

YucneHHOCTs fHadHHMM, BCIeACTBHE H30MpATENbHOTO BBIEJAaHHA HX PHIOOH,
YBEIMYMBATACH HE3HAYUTENBHO, a Hd Ooinee Menkod OOCMMHEI (B MEHBIIEH CTENCHH
TOIBEPraloIMXcss BBICNAHUIO) YIIydlleHHe TPODHUECKMX YCIOBHH CTalo BechMa
GraronpuATHEIM (akTopoM. JlemToaManTOMyChl, TaKk XK€ Kak M JahHUM BCIEACTBHE
GospIIero pasmMepa ¥ MeHbIIeH CKOPOCTH IUIaBaHus B Oonbliei cTeneHd H30MpaTenbHO
BHIEJAJIUCH PHIOOH M MMENM HEBBICOKYIO YMCIEHHOCTh. L[MKIONEl B JaHHOM BOIOEME
oKasanuch Oonee ycTOMYMBBIMHU K BHIEIAHHIO 33 CYET TOTO, YTO MX MIIAJIIINE BO3PACTHHIC
craauu (B MacCOBOM KONMYECTBE MPUCYTCTBYIOIIME B JIETHHII Nepuos) BhEAlOTCS Ci1abo
¥M3-32 MAJOro pasMepa, a pa3sMHOKEHHE B3pPOCIbIX 0CO0€eH MPOMCXOAUT 3UMOM, KOrja u3-3a
Huskoit Temnepatypsl Bogsl (0-1 °C) norpebnenue 300IU1aHKTOHA prI0aMy MEHUMAJIBHO.

B 1999 r. xatacTpodu4ecKH CHHU3WIACH YHUCIECHHOCTh Ja(HMU U YBEIMYMUIACH
YHCJIEHHOCTH JpYroro, 6ojiee MEJIKOro ¥ Mo3TOMY MEHEe LIEHHOTO B ITHINEBOM OTHOIICHMH
I8 Mojionu peIO GuibTparopa — 60CMUHBL, KOTOpas B IOCIEJHHE TObI CTala COCTaB/IATH
OCHOBHYI0 Jomo Ouomaccel pakooOpasHeix. B Hauane 2000-x romoB MpOM3OILIHA
CYIIECTBEHHBIE H3MEHEHHS B CTPYKTYpe IUIaHKTOHHOTO COO0IIECTBa BOAOXpaH/WMIIa. Tak
ectd B 1991-1999 rr. cpeou AMAaTOMOBEIX BOAOpociel xoMuHupoBana Aulacoseira
subarctica, To ¢ 2000 r. Hanbonee MHOTOUUCIIEHHOM ObLna Asterionella formosa. C 2001 r.
B TeJardaid BOJOXPaHWIHMINA IIEPECTAlId BCTPEUYaTbCs KPYIHBIE BHIBI IUIAHKTOHHBIX
pakoobpasusix Leptodiaptomus angustilobus n Daphnia pulex, a 8 2003 r. B IIaHKTOHE
Bonoema nosiBuics Holopedium gibberum (Cladocera), npeAnoYMTaIOIMHI OJKUCICHHEIE
Bozsl (basapkuna, 2008).

Vicue3HOBEHHE M3 COCTaBa 300IUIAHKTOHHOIO CO0O0INecTBa KpPYIHBIX BHIOB H
3aMelneHue MX 0ojee MEIKMMH CBHIETENbCTBYeT 00 YCWJIEHHWH Iipecca phO, 4TO
Ha0moJaeTcs Ha BCEX HEPECTOBO-BBIPOCTHBIX BojoeMax KamuaTku B IEPHO/BI BBICOKOH
YUCIEHHOCTH IOCIEIHHUX.
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B Tteuenne 2002-2006 rr. 6momMacca IIAaHKTOHHBIX PaKkoOOpa3sHBIX MOHM3MIACE OT
0,08 mo 0,04 r/M> ¥ 6BUIa 3HAYMTENHHO HEDKE 3TOro mokasaterst 3a 2001 r. (0,53 F/M3)
(tabn. 2). B 2007-2008 rr. npu yBeIWYEHHWH YHKCIEHHOCTH TrojionenuyMa Oumomacca
ITAaHKTOHHEIX pavykoB Bo3pocnia U B 2008 r. 6si1a pasHa 0,85 /M, 4TO TI0 TPODHOCTH He
TPeBBIIAIO YPOBEHb OMUTOTPOdHEIX BogoeMoB (Kuraes, 1986).

VuuTeiBasg OOIIYI0 TEHACHIMIO CHIDKEHHMS BCEX TPO(UYECKMX YPOBHEH M CMEHY
poseit OCHOBHBIX IHIIEBBIX 00BEKTOB, CIAEIyeT MPU3HATh COCTOSHHE NEPBOrO M BTOPOTO
TpodUIEeCKOro ypoBHei Kak HeycToHuMBOe, a 00IHe KOPMOBbIE YCIOBHSA Haryjia KOKaHU B
TonmaueBCcKOM BOIOXPaHMITHINE B MOCIEAHUE FOBI KaK HEYJOBIETBOPHUTEIIBHEIE.

Ozepo Tonmauesa no 1985 r. He uMeno uxTuodayHsl, TaK Kak 14-MeTpOBEIE IIOPOrH
p. TorMaueBa He MO3BOJSUIM NPOXOAHBIM BHJAM Jlococeld momgHuMaTses B o3epo. Ilepas
mapTUs KOKaHH, B paMKax IIMpoKoMaciITaGHOro skcmepumeHTa 80-X rofoB IPOILIOro
cronerus (Kypenkos, 1999; IToromaeB, Kyperkos, 2007), 6bL1a MHTpOAYLIMPOBaHA B 03€PO
B 1985 r. B koymuectse 90 mpousBoauteneil u3 03. Kponorxkoro. B 1988 r. 65110 3aBe3eH0
okono 800 ceromerkoB m3 03. KapbIMCKOro OT IIOTOMKOB IIPOM3BOJIUTENEH, TaKxKe
HHTPOYLIMPOBaHHKIX U3 03. KpoHorkoro.

O6Ga BapuaHTa WHTPONYKIMH Jaly [OJNOXKHUTENbHBIE pe3yiasTarhl. IIponecc
CTaHOBJIEHUS ¥ Pa3BUTHSA BHOBb CO3JAHHOM IOIYJISLHHA KOKAHH MIPOUCXOIHI CIEMYIOIIHM
obpazom. ITepBoe M BTOpOE MOKOJEHHE MHTPOIYLIEHTOB MMENH BBICOKMM TeMN pocTa M
JIOCTHTIM MaKCUMAaJbHO HCTOpHYECKH HabmonaeMbIXx pasMmepoB. Bo3spacTHO# cocTas
IPOM3BOJMTENEH Ha NAHHOM dTale He OoTiudaics OombimuM pasHooOpasueM (2+-5+).
OCHOBHBEIM PEIPOAYKTHBHEIM BO3PACTOM CaMOK TOJIMAauyeBCKON KokaHM OBLT Bo3pacT 3+
Npd JOCTAaTOYHO BBICOKOM [0J7€ CO3peBaHMA CaMIOB B Bo3pacTe 2+. JTO SBJICHHUE
XapakKTepHO IS TIEPBBIX IOKOJCHUH BCENECHIIEB B YCIOBUAX BBICOKOIO YPOBHS KOPMOBOMH
6a3pl. B Havane 90-X roJoB JIMHA U Macca Tejla MOJI0BO3PENbIX PHIO OBLIM ropaszio BHILIE
TAKOBBIX JIUI1 HCXOJHOTO MaTepHHCKOro crajga o3. KpoHorxoro (Tabn. 3). MakcuManbHsIi
BEC POM3BOUTENIEH KOKaHu aocTurai 2,05 Kr.

Tabauna 3. PasmMepHO-BeCOBBIE MMOKA3aTeH NPOU3BOAMTENEH TOHOPCKOH H MHTPOIYLIMPOBAHHON KOKAaHH.
Table 3. Size-weight parametres of spawners of donor and introduced kokanee.

Bospact
Bonoem Ton JinuHa Tena, cM Macca, T T
03. Kposoixoe 1985 23,4 (21,7-27,5) 197,6 (110-270) 3+, 4+, 5+
o03. Tonmmayesa 1991 42,0 (25,6-52,5) 1100 (210-2050) 2+,3+,4+, 5+

B mocieayomux MoKOJISHAAX 110 Mepe pOCTa YHACIEHHOCTH HOITy IALUH NPOSBIIACH
ueTKas JUBEPreHIMs Ha MEIKMX M KPYNHBIX IIPOM3BOJMTENEH, BHI3BaHHAA Kak
COKpAIleHHEM BapHAHTOB PENPOTYKTHBHOIO BO3pacTa, TaK M 3aMEICHMEM POCTa B CHITY
yBEIMYEHHs IUIOTHOCTU HATYIHMBAIOMMXCA PHIO M yXyAmeHus kopMoBo 6assl. Kpupas
pacrpeeneHus pa3MEpHBIX MokasaTenelt mprobpena AByXBepIIMHHBEIA Xapakrep. C 3TOro0
MOMEHTa IIpOLeCC IOMHHHMPOBAaHMS MENKHX IPOM3BOAMTENEH Mpoxoaun ¢ Oosbiei
CKOpOCTBIO, M K KOHIy 90-X IofioB KpPYNHBIE NPOM3BOJMTENH MNOJHOCTBIO HCYE3NTH M3
momyysiuy. B o3epax ¢ HamyuMeM XUITHUKOB, 0c00H, 0061afatolye 3aMeUIEHHBIM POCTOM,
INMMMUHUPYIOTCS B mepBylo odepenb. Ilockomsky B 03. TonMayeBa IIpHM OTCYTCTBUM
XUIHUKOB €IMHCTBEHHBIM (akTopoM oT6opa SBIAETCA YPOBEHb KOPMOBOW 6asbl, TO IpH
HapacTaHUM YMCIEHHOCTH M IUIOTHOCTH pHIO, M0 Mepe yXyaleHus KOpMOBOH 0a3kl, Takue
peIOBI, HA00OPOT, CTaHOBATCA Haubosee SHEProlenecoo0pasHbBIMM, TaK KaK CIOCOOHEI
TIOJIEPXKUBATh MAaKCUMAJIBFHO BO3MOXKHYIO UHMCICHHOCTH NOINYJIALUM IPH MHHMMAIBHBIX
KOPMOBEIX pecypcax. B pesymbraTe 4Yero mHpOMCXOMT OTOOp Ha MEIICHHOPACTYIIMX H
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nosHoco3peBaronmx peid. HabmomaeMoe sBieHN e He TONBKO HEXENATENbHO ¢ X035HCTBEHHOM
TOYKY 3PEHHS, HO M OTPULIATENHHO BIMAET Ha TeHO(OH CO3TAHHOM MOy JIALIHH.

K corxaneHuto, NpsIMBIX Y4€TOB YHUCICHHOCTH, Ha OCHOBAHUM KOTOPBIX MOXKHO OBUIO
OBl OLIEHUTH KOJIMYECTBO IIPOM3BOJUTENECH KOKAHU B 03€pe, HE BHINOMHANOCH. KOCBEHHEIM
MoKasarejaeM M3MEHEHHs TUIOTHOCTH PHIO SBISUIMCH BETHYMHE] YIOBOB Ha ycuiaue (puc. 3).
AHanmu3 pa3sMepHO-BECOBBIX XapaKTEPUCTUK KOKAHU M Pe3yJbTaThl KOHTPOJBHBIX 00J0BOB
TIO3BOJIWIIH YCTAHOBUTH, YTO K 1993 1. B 03epe Tonmauera chopMUpoBaIoch NPOMBICIOBOE
CTaa0 KOKaHH. B CIOXHUBIIMXCA YCIOBHAX €JUHCTBEHHBIM METOAOM IOJNEpPIKAHUS
NONMyJIALMM KOKaHM o3epa ToiaMayeBa Ha BBHICOKOM MpPOAYKUMOHHOM YPOBHE U
npenoTBpamenus obeqHeHUs reHO(OHIa, SBSICS MHTEHCHBHBIM (3aMEHAIOIIMN pOJb
XHUIIHUKOB) TPOMEBICEN HECENEeKTUBHEIMU OpyAusmu JioBa. [logo6Has Mepa mo3Boiamna Osl
CHU3UTh YHMCJICHHOCTh MJIAAIIMX BO3PACTHEIX TIpymn, 4YToOb OCIa0UTh MHUIIEBYIO
KOHKYpPECHIIMIO Ha OCHOBHOM JTare AuBepreHimu. (s mpeaoTBpamieHus U3MeTbuyaHus
KoKaHd B 1993 r. BnepBrie OBUI OpraHW30BaH J3KCIEPHMEHTAIBHBIM OTJIOB B KOJIHYECTBE
1,5 T pui6. IIpomsicen 1993-1997 rr. (B cpeaneM mo 3-5 T exeroHo) MO3BOJS YAEPIKUBATH
YHCICHHOCTh KOKaHM Ha OTHOCHTENIBHO IIOCTOAHHOM ypoBHe. B 1997 r. 3akonumicsa
NEPBBIM, ¥ KaK MOKasalu JaipHeiinne coObITHSA, caMblii 671arononydHbii Tan pa3BHTUS
HOIYJIAIMU HHTPOAYLUPOBAHHOMN KOKaHH.

120+
100 -

ynoBbl Ha YyCUNnue, 3K3

N A O @
o O O o O
1 1 1 !

Puc. 3. MHOroneTHas AMHAMKKa BETMYMHEL YIOBOB Ha YCHITHE NpousBoauTenel kokanu B o3epe Tonmauesa
10 1997 r. u B TonmauesckoM Bopoxpaxummie ¢ 1998 no 2008 rr.

Fig. 3. Long-term dynamics of catch per kokanee reproduction effort in the Tolmacheva Lake until 1997 and
in the Tolmachevskoye Reservoir from 1998 to 2008.

CocTosiHMe OTHOCHTENBHON CTaOMIBHOCTH, B KOTOPOM IOIY/SUMS MpebbiBana 10
1997 r., ObUIO HapymeHO CTPOMTENBCTBOM IUIOTHHBI M HayajloM 3arloJHEHUS
BOJOXpaHWIMINA. biaroaaps moabeMy YpOBHS BOABI B 03epe Ha 2 M, oceHpro 1997 r.
3HAYMTENBHO YIYYIIMIMCH YCIOBHS HEpecTa MPOU3BOAMWTENEH, YTO IIPUBENO K PE3KOMY
YBEJINYEHHUIO YMCICHHOCTH CETONETKOB KOKaHU Ha ciexyromuii roa. Orcyrcrsue B 1998 r.
npoMbicia eme OoJbllne MOBHICWIO IUIOTHOCTh HAryJHMBAaIOIIMXCA B BOJOeMe pHIO, a
cpeqHue pasMepsl mpou3Boxurenei cHu3mnuch nodtd Ha 10 cm (puc. 4). 3amonHenue
BOZIOXpaHWIHINA TIPOAOJIKaIOoCk. JlanbHelnee pacIupeHre HaryJIbHOTO MPOCTPAHCTBA U
IIPUBHECEHHE B BOAOEM JONOJHHMTEIbHOM alJIOXTOHHON OpraHMKH 3a CYeT 3aTOILICHHS
3HAUMTENBHBIX IUIOMAAeH CyIIM MHTEHCH(UIMPOBATA MPOXYKIMOHHBIE IIPOLECCH |
MpHBEIM K YJNYYIIEHHIO KOPMOBBEIX YCIOBHH. OTO, COOTBETCTBEHHO, CKAa3ajloCh Ha
YBETMYECHUH CPEHUX pa3MepOB TOJI0BO3pEHIX prib B 1999 r.
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Puc. 4. JlnnamMuka M3MeHeHHS pa3sMEePHBIX XapaKTepUCTUK kokaHH B 1990-2008 rr.
Fig. 4. Dimensional dynamics of kokanee for 1990-2008.

Ocensto 2000 r. 3aBepIIAIOCH 3aMONHEHHWE BOJOXPAHWIMINA M OBLIM 3allyIleHbl
TypOuHBI anekTpoctannuu. B mepmox 2000-2002 rr. jumpHa Tenqa IMOJOBO3PENBIX PhHIO
HECKOJNBKO CTabMiIM3upoBanach. OTOMY CIOCOOCTBOBATO YMEHBIIEHHWE IUIOTHOCTH
HaryJMBaIOIUXCs phib, C OJHON CTOPOHHI 3a CYET JAIBHEHIIEro pacIIMpeHHs HaryJIbHOIO
TIPOCTPAHCTBA, C APYro#, CHIDKEHHS YMCIECHHOCTH KOKAHH BCIEICTBHE MHTEHCHGbUKAIUH
npomsicnia B 2000-2002 rr. (puc. 5), a Taxke BO3poCIIedl CMEPTHOCTH MOJOIH H3-32
ToIaiaHus €€ B B0J03a60pHOE YCTpOiCTBO TYpOUHEL.
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Puc. 5. Exxeroausiii BEUIOB KOKaHU B TOMMaueBCKOM BOJOXPaHHMIIHILE.
Fig. 5. Annual catch of kokanee in the Tolmachev Reservoir.

[Tocne 2002 r. mpoOMBIIIIEHHBIH OB KOKaHU HE MPOU3BOAMICA. EXKEroIHbli BELIOB
He npessiman 300 Kr M OCYHMIECTBISUICS TOJNBKO Ui IPOBEACHHA HAy4HO-
uccnenosarensckux pabor. Taxum obpaszom, HagwmHas ¢ 2002 r., HECENEKTHBHBIH JIOB
pa3HOBO3PACTHBIX TPYNN KOKAaHM YTpaTWI CBOE OTpaHMYMBaIOllee 3HAuCHHE U
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PEryJIMpOBaHHE YUCICHHOCTH OJHOBPEMEHHO HATYIMBAIOIIMXCS PhIO MPOMCXOIHUIO TOIBKO
Garojaps BHY TPUIIONYISIHOHHBIM TpOIieccaM.

3HayuTeNbHEIE WM3MEHEHWS YCIOBMM Haryja, TPOMCXOJMBIINE B  IIEPHOJ
npeobpa3oBaHMs oO3epa B BOJOXPaHWIMINE M IIOCIe HEro, MOBICKIM 3a cobol u
CYLIECTBEHHBIE HAPYIIEHUS CJIOKUBIIEHCS CTPYKTYPhl PEIPOAYKTUBHON YacTH HOIYJIALMH.
B mpexHue roisl pempoAyKTHMBHOE #AApO OBLIO IPEACTABICHO IIPOM3BOJUTENSAMH B
Bo3pacre 3+ (puc. 6). B 2000 r., 3penasd yacth cTajga NOINOJHWIACE MHOTOYHCIEHHBIM
nokonenueM 1997 r. Hepecra. Hepect poxurenedl KOTOpOro NpOMCXOMWI B YCIOBHAX
Ka4eCTBEHHOTO W KONMYECTBEHHOTO YBENMYECHHS HEPECTOBBIX IUIOMANEH 3a CUeT
3aTOIUIEHHA TIPUTOKOB M PACIIMPEHHs JIMTOpadbHOM 30HH o03epa. MMeHHO 3TO
00CTOATENBCTBO M CTAIO0 OCHOBONOJAralOIUM B IOCIEAYIOMUX  KapAWHAIBHBIX
WU3MEHEHHAX BCEX IOMYJAIMOHHEIX MApaMETpPOB cCTaja KOKaHW, B TOM 4YHCIE H B
BO3PacTHOM CTPyKType 3penoii ee dyacTH. OTHOCHTENBbHAs YHMCIEHHOCTH BO3PAaCTHOM
rpynmsl 2+ Bo3pociaa a0 25%, a mois abCOMOTHO JOMHHHMpPOBAaBINEH paHee BO3pacTHON
rpynnsl 3+ ymenpmmnack a0 70%. Kpome Toro, B Hepecre 3TOro roja 3HauMTEIbHO
npeobnanamy camipsl (Tabn. 4). YuurtsiBas ToT (axt, yto B 1999 r. B ToH xe mponopuuu
npeobiagaiy CaMK{, MOXHO TOBOPHTh O HamWuuu HebmarompusTHeIX (aKTOpoB,
NecTabWIM3HPYIOIUX CTPYKTYPHBIE 3JIEMEHTHI MOMYIALUM KOKaHH B [OCJeJHUE Irofsl. B
2001-2002 rr. penpoayKTUBHASA 4acTh MOIONHIIACH 0cobsmu Bo3pacta 5+. CooTHOIIEHUE
OCTANBHBIX BO3PACTHEIX TIpPYIN TaKke CyIMEeCcTBeHHO m3MeHwiock. B 2001 .
JOMHHHMpYIOIee 3Ha4YeHHWe mpuoOpena Bo3pacTHas rpymnma 4+. B mocieayromue rofst
HPEACTAaBUTEIHCTBO PHIO pasIMYHBIX BO3PAcTOB CpeNu Ipom3BoauTeneit cramo OGonee
paBHOMepHBIM. J[o 2005 r. ¢ HeGombmUM IEepeBecoM JOMHHHMpPOBaja BO3pPACTHAS IpyIma
3+, a mocye 2006 r. He3HAYUTENBHOE YUCICHHOE IPEHMYIIECTBO UMENHU PHIOBI Bo3pacTa 4+,
CoBceM BBINAJM U3 BO3PACTHOM CTPYKTYpPHI caMble CTapIliie NPOU3BOJUTENN BO3pacTa 6+.

NPOUeHTHI

1

Prc. 6. Bo3pacTHo#i cocTaB nnpou3BoauTenei KOKaHH.
Fig. 6. Age composition of kokanee spawners.
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Ta6ana 4. COOTHOIIEHHE TIONIOB Y IPOM3BOUTENeH KoKaHH TomMaueBckoH momysaiuH (%).
Table 4. Ratio (in %) of sexes in kokanee spawners of Tolmachev population.

Tomer L
Camiist Camkn

1993 55 45
1996 59 41
1997 48 52
1998 57 43
1999 30 70
2000 64 36
2001 40,1 59,9
2002 66,9 331
2003 35 45
2004 53 47
2005 52 48
2006 57 43
2007 58 42
2008 58 42

B BomoeMme, rage, B TeYeHHE JKU3HM BCEro ABYX-TPeX IIOKOJEHHH, KapIWHAIBHO
TpaHCHOPMUPYIOTCS YCIOBHSA OOMTaHWS pHIO M BCIEACTBHE 3THX Ipeobpa3oBaHuil 4acTo
MEHSIOTCA 3HAKH BEKTOPOB BO3JEHCTBUS OTHEIBHBIX CPENOBBIX M BHYTPHIIONMY/IALIMOHHBIX
(hakTOpOB, IIOKCK KaKuX-1100 3aKOHOMEPHOCTEH M KOMHYECTBEHHEIX OLIEHOK B3aMMOCBA3CH
TIONYJIAIMOHHEIX XapaKTEepUCTHK M T1apaMeTpoB OKPYKAlOLIEH cpelbl 3a BECh MEPUOX
HCCIIeJOBaHMii He Jal, 1a ¥ He MOT JaTh TIOJIOXKUTEIBHBIX PE3YJITATOB.

OO6myio JUHAMUKY IpoLiecca AerpaIaiy MOIMyIAIUY TOIMa4eBCKOH KOKaHU MOMKHO
npeicTaBuTh B Buje pucyHka 7. ComocraBieHHe NIMHBI IPOM3BOAMTENEH KOKaHH U
Cpe[HHX YJOBOB Ha YCHJIWE IIOKa3ajlo, YTo 00JacTh IEpeloMa NPHXOAMTCA Ha IEepUOj
koHIa 1990-x-Havana 2000-X rooB, korja 061aronpHUATHEIE YCIOBHS Pa3BUTHSA IIOMYJIAINH
CMEHWINCh  HEONarompUATHBEIMA, TP  KOTOpPHIX  HM3MENbYaHWE  IPOM3BOJMTENCH
TMPOMCXOIUIO0 yXe Ha ()OHE CHIDKEHHA YJIOBOB, UTO CBHIETEILCTBYET O IOCTENCHHOM
YXy/IIEHA] yCIOBHMit Hary.a psiG B MOCIEIHNIE TO/IBL.

Vi3MeHeHHUs, MPOU30IIEAINNE ¢ MOMy/IAluell HHTPOAYMPOBAaHHOM KOKaHH B 03€pO
Tonmauesa, MOTYT OBITH IPKUM CBHECTENBCTBOM TOMY, K YEMY MOTIYT NIPHBECTH JEHCTBHS,
TOpoii abCOMIOTHO pa3HOHAIPABICHHBIX MPOLIECCOB B TEYEHHE ABYX JECATHIIETHIA, EpHOa
HAYTOXKHO MaJoro ¢ TOYKM 3PEHMA 3BOTIOIMOHHBIX NpeoOpa3soBaHMM MOMYJIALMH, HO
CTaBINFMM OCHOBHEIM IPOTHBOPEUNEM, JeCTaOMIH3UPYIOIIUM COCTOSHHE MOJIOJIOM, TOIBKO
dopmupylomeiics  Guonormyeckoi  crpykrypel. Ecmm OB He  chepKuBaroInue
NIaBUHOOOpa3HOe YBENNYEHHE YUCIEHHOCTH KOKaHH, (aKTOphl, TAKHE KaK IPOMEICE U CHOC
OONMBIIOr0 KOMHYECTBA MOJOJH uepe3 BOA03a0Op IUIOTHHBI, Y€MY CBHJIETENLCTBOM
ABJIUIOCH HAXOXJIEHHE B HIDKHeM Obede MUIOTHHBI GONMBIIOrO KOJIWYEeCTBa NMOTHOMEH H
MHOTOYHC/ICHHEIE CTAMKU BEDKMBINEH MOJIOAH, TO Aerpajaliyis MOMy ISAIHA Hauanach Ol Ha
2-3 roJa paHblie ¥ poTekana 6sl HecpaBHUMO 6071ee OBICTPHIMH TEMIIAMH.
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Puc. 7. MexroioBas H3MEHYMBOCTH BEJIAYMHBI YIIOBOB Ha YCHIIHE ¥ JJTHHBI TeJ1a IIPOM3BOIHTENIEH KOKAHHU.
Fig. 7. Interannual dynamics of catch per effort and body length of mature kokanee.

B 3akmoyeHue XoTenoch OB OTMETHTB, YTO IPUBEACHHBIE BBIIIE PE3YJIBTATHI
HCCIIEN0OBAHMM CBHIETENBCTBYIOT O HEONArompUATHBIX YCIOBHAX Haryjla KOKaHH B
BOJIOXPaHWIMINE Ha COBpEMEHHOM 3Tare. Bropoii Tpoduyeckuil ypoBeHb He B COCTOSHUM
BHIIEPKATh TAKyl0 Harpy3Ky HorpeOuTerneif, uyeMy CBHIETENLCTBYIOT KaTacTpOopuyecKu
HU3KHE ToKasaTrenn Oumomacchl 300IuaHkToHa. Hanexn Ha BOCCTAHOBIIEHME YMCIICHHOCTH
KOPMOBOTO 300IUIAaHKTOHA €CTECTBEHHBIM MyTeM HeT. HeyknoHHOe M3MenbyaHue KOKaHH,
npeoliaganye MeUIEHHOPACTYIIMX M MO3{HOCO3PEBAIOMIMX PEI0, OTHOCHTENIBHOE CTapeHHe
PENpOJYKTUBHOM YacTH TOMY/IAIMK, AWCOanaHC B COOTHONIEHMH MOJNOB — (aKTOPEHI,
CBHJIETENBCTBYIOIME O HAXOMNKACHHM NOMYJAlMM ToNMavyeBCKOM KOKaHM B COCTOSAHHH
nerpananuu. Eciu B Onepkaiimue rojsl He NPUHATH KapAMHAIBHBIX MEp II0 MOBBIICHHIO
IIPOAYKTHBHOCTH TPO(GUUYECKMX YPOBHEH 3KOCHCTEMBI, MO0 HalaJuTh IPOMBICENT MOJIOAH
BCEX BO3PacTOB, TO MOIYJSALMSA KOKAHM NEpeiIeT B JENPecCUBHOE COCTOSHHE CO BCEMH
BBITEKAIOIIMMH U3 3TOTO ITOC/IEICTBUAMH.
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THE INTRODUCENT KOKANEE POPULATION IN THE LAKE-WATER
RESERVOIR TRANSFORMATION OF THE TOLMACHEVA LAKE

© 2010y. E.G. Pogodaev, S.I. Kurenkov, L.A. Bazarkina,
S.V. Shubkin, N.Yu. Voronin
Kamchatka Research Institute of Fisheries and Oceanography,
Petropavlovsk-Kamchatsky

In this work we demonstrate results from studying the introducent kokanee
population in the Tolmacheva Lake. This lake is the first one in Kamchatka, engaged
into transformation to be a water reservoir for the cascade of the Tolmachevskiye
Hydro Power Stations. We studied the principle stages of the population in the lake
after the introduction and under the terms of the water reservoir formation. We
analyzed the size-weight data and the age structure of the population for many years.
Key words: kokanee, introduction, forage base, size-weight statistic, age structure,
Tolmacheva reservoir, morphology, hydrology.
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