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Teoskonornyeckass CUTyalust B IpUPOIHO-TEXHUUECKUX TeodKocucTeMax baiikaib-
CKOI A3MM OCIIOXXHSIETCSI IPOHMKHOBEHUEM YyKepOIHBIX BUAOB. CBelIeHMs O MPO-
HUKIIeil B BomoeM-oxjaaauTeab YutuHckoit TOLI-1 GalikaabCcKoil 3HAEMUYHOI
ambunonsl Gmelinoides fasciatus HEMOCTaTOUHBI JJISI OLIGHKHW CIIOXWBIIEHCS Teod-
KOJIOTMUECKOI CUTyallMM B JOHHOW MoacucteMe Bomoema. Llenbro mcciaenoBaHMs
CTaJIO BBISIBUTH I'€03KOJIOTHUYECKME 0COOEHHOCTU U (pyHKIMU Gm. fasciatus, BIUSIIO-
IIM€ Ha T€O3KOJOTUYECKYIO CUTYallMIO B JOHHOM MOACHUCTEME BOIOEMa-OXIaIUTENS
Yutunckoit TOLI-1. B 2022—2023 rr. u3ydyeHo pacnpeaeieHne, pa3MepHast CTPyKTY-
pa TIOMYJISILIUM 1 3JIEMEHTHBIN coctaB Gm. fasciatus B o3epe KeHOH. YcTaHOBJIEHO,
yto Gm. fasciatus 0CBOWII TIPUOPEKHYIO 30HY 03epa, pa3MepHBIl COCTaB U CTPYKTypa
TIOTTYJISIIIUY CBUIETENBCTBYIOT O ee ycToiumBocTu. Conmepxkanue P B cwipoii macce
Gm. fasciatus B o3epe coctapisieT 29.7 xr, Ca — 444 xr, Cu — 0.28 kr. B cBs131 ¢ Bce-
neHueM Gm. fasciatus B 03epo KeHOH B cucTeMe MOHUTOPUHTA U YITpaBJIeHUS BOIOE-
MOM-OXJIAAUTEJIEM TTOSIBUIACh BO3MOXHOCTh MCITOJIb30BaHUS HOBOTO MHAMKATOpa
COCTOSTHUSI TOHHO# TtoncucTembl. MHBa3us ambunonsl Gm. fasciatus TOBJIEKIIA 3a
co00if UBMEHEHHE Te0IKOJIOTUYECKOI CUTYallMu B BogoeMe-oxaaauTesie YuTuHceKomn
TBII-1 — o3epe KeHoH.

Knroueswie crosa: Baiikanbckas A3ust, BOTOEM-OXJIaOUTENb, TIPUPOTHO-TEXHUIECKAsT
cucTeMa, Fe02KoJIoruueckasi CUTyalusl, 4y>kepoaHble BUnbl, Gmelinoides fasciatus, 03.
Kenon

DOTI: 10.31857/S0869607124020067, EDN: MOPQEC
BBEAEHUWE

Ilon BnussHUEM NPUPOAHBIX U aHTPOMOTeHHBIX (pakTOpoB B balikanbckoii A3uu dop-
MUPYIOTCS TIPUPOTHO-TEXHUIECKHE TeodKOCHCTeMbl. MX (DyHKIIMOHWPOBAHUE U TeO-
9KOJIOTUYECKAsd CUTYallMsI B HUX OCJIOXHSIIOTCS TTPOHMKHOBEHUEM BUIOB-WHBAUICPOB.
HexkonTponupyemble n3MEHEHUS TeXHOOMOTHI IO BIMSHUEM BUIOB-MHBAUICPOB IIpe-
MoJlaraloT HeOOXOAMMOCTh Pa3pabOTKM METOMOB KOHTPOJS U YIPaBICHUSI COCTOSIHUEM
NpUPOIHO-TeXHUYECKUX cucteM [14]. YyxkepomHble BUIbI CIIOCOOHBI M3MEHSTh OOJUK
BOIHBIX M HA3eMHBIX 2KOCHUCTEM [5], TIpU 3TOM B KPYITHBIX BOJOEMaXx ITON BIUSHUEM
qy>KEePOTHBIX BUIOB 3000€HTOCA ITPOUCXOAST CYIIICCTBEHHBIC N3MECHEHMST OMOTeOXIMIIC-
CKMX TIPOIIECCOB M peXMMHbIe nepecTpoiiku akocucteM [10]. B Jlamoxkckom o3epe 3Ha-
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YUTEIbHYIO POJb B U3MEHEHUHU CTPYKTYPhI COOOIIECTB U U3BMEHEHUM OOJIMKa OMOTOIOB
okasbIBaeT Gmelinoides fasciatus — 6aliKalbcKasl SHIEMUIHAsI INTOPaJbHAsI OCHTUUECKast
amdunona, mMMpoko paccenusliasics B Bomoémax Poccun [9]. B 3abaiikanbckoMm Kpae
Gm. fasciatus cTajn OMTHUM U3 BEIYIINX KOMIIOHEHTOB TOHHBIX COOOIIECTB U JIAaHAIIA(hTOB
B BaHO-Apaxieiickoii cucteme ozep [11].

IIpennonoxutenbHo B KoHie 1990-x rr. Gm. fasciatus IpOHUK B BOZOEM-OXJIaAUTEb
YutuHckoit TOLI-1 [1], omHaKO MyOIMKAILIMU O €r0 9KOJIOTUHM W MECTE B T€O0IKOCHCTEME
eIMHUYHBI [12,15] 1 HEmOCTaTOUYHBI IJISI OLIEHKU BJIMSIHUSI HA T€02KOJOTMYECKYIO CUTY-
anuio B BogoeMe-oxyanurene [18]. Llenb uccaenoBaHus — BBISIBUTH T€09KOJIOTUYECKUE
ocobeHHOCTU U (pyHKUUU Gm. fasciatus, BIUSIONIME HA T€O0IKOJOTMUECKYIO CUTYalUIO
B IOHHO# noacucremMe BoroeMa-oxiaaautenss Yutunckoit TOILI-1.

METOJUKA UCCJEJIOBAHUM

B cootBetcTBUM ¢ (pus3uKo-reorpaduueckumM paiionupoBanneM Poccum [13], o3epo
Kenon Haxonutcst B LlenTpanbHoM 3abaiikanbe balikanbckoii ropHoit cTpaHbl. KoTio-
BHMHA BomoeMma chopMHUpOBajiach MPEAINOIOKUTEILHO B MEIy-TaJeoreHe, 3aBepllIcHUe
ohopMIIeHHsT KOTIIOBUHBI 03epa mpou3soluio 71—24 Teic. JL.H. [6]. Kaumar tepputopun
PE3KO KOHTMHEHTAJIbHBII, CO 3HAUUTEIbHBIMU MEKTOIOBBIMU KOJIEOAHUSIMU KOJTUYECTBA
ocaznkos [17]. ITmomnians 3epkana ozepa — 16 km? [16]. B mamoBomrom 2013 1. MakcuMaIb-
Hasl yOuHa o3epa coctaBuiia 4.7 M. B mepuos Haillero uccienoBaHusl ypoBEeHb 03epa ObLT
HUCKYCCTBEHHO MOAHST — B 03epe Mpeobianany NryOuHbl Oojiee YeThIpeX METPOB, MAaKCH -
MaJibHas IyOMHa cocTaBuia 6.2 M.

Pacnipenenenue Gm. fasciatus B o3epe KeHOH u3ydyeHO B IepuUOd OTKPHITON BOIbBI
21—23 okTsa6ps 2022 1. Ha 32 cTaHIUSX UCCIEAOBAHUS, PABHOMEPHO PAaCIpeNeeHHbIX
mo Bceil akBatopum o3zepa Kenon (52.03915°c.mr., 113.38446°B.1.). I1poObl oTOMpanu
¢ ucnoJjb3oBaHueM gHouepnatess Ilerepcena (AU 0.025) ¢ miowmanbio 3axsata 0.025 m2.
H71s1 u3ydeHus1 pa3MepHO-BO3PACTHOM CTPYKTYpPhI onystiuu 17 Hosiopst 2022 1., B moaie -
HBII epuon, Ha crauuy Ne 32 y 1oXKHOTo ITpudpebs Ha TiyouHe 1.5 M otrodpaHo 85 oco-
oeit Gm. fasciatus. JIse IpoOBI Ha 3JeMEHTHBIN coctaB Gm. fasciatus oTOOpaHbl 9 UIOHS
2023 r.: omgHa — Ha HanpasJsolIei faMoe (pailoH ycThsl COpOCHOTO KaHasla YUTUHCKOM
TBII-1), Bropas — Ha ctanmum No 32. DieMeHTHBIM aHaAIN3 MPo0 MIPOBEICH B AHAIN-
TUYECKOM cepTUdUKauMoHHOM KcnbiTateibHoM lLieHTpe @TBYH «MHctuTyT npobiem
TEeXHOJIOTHIT MUKPOJIEKTPOHUKNA M 0CO00UYMCTHIX MaTtepuanoB» PAH (ACUL UIITM
PAH) r. YepHorosioBka, aToMHO-3MHCCUOHHBIM (ICAP-6500, Thermo Scientific, CILIA) u
Macc-CrneKTpaJbHbIM C MHAYKTUBHO cBsi3aHHOI ma3moii (X-7, Thermo Elemental, CIITIA)
METOIaMU aHaIM3a. ATTeCTaT aKKpEeIUTALINU 3apeTUCTpUpoBaH B [ocymapcTBeHHOM pee-
ctpe nogx Ne POCC RU.0001.513800 ot 09.09.2013. CBeneHust 00 2JeMEHTHOM COCTaBe
repecynTaHbl Ha ChIPOIi Bec, colepKaHue CyxXoro BellecTBa B Gm. fasciatus npunsato 24%.

Kapra-cxema pacnipenenenust Gmelinoides fasciatus coctasieHa B ArcGIS 10.8.

PE3VIJIBTATbI

Pacnipenenenue Gm. fasciatus B o3epe KeHoH B okTs16pe 2022 roma 66110 HEpaBHOMEP-
HbIM (puc. 1). MOXHO BbIAEIUTD 3alalHYIO YacTh 03€pa, [Ie OH 0OHAPYKEeH TOJbKO B IIPH-
OpeXHOIi 30HEe, M BOCTOUHYIO YacCTh 03epa, IJe OH OOHapyXKeH Ha OOJIBIIMHCTBE 00CIen0-
BaHHBIX CTAHLIMI, BKJTIOYAs ITTyOMHHYIO 30HY.
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Puc. 1. Pactipoctpanenue Gm. fasciatus B o3epe KeHoH, okT6pb 2022 T. / — HOMepa CTaHIIMIA UCCIICIOBAHMS,
2 — 3HAYEHUST OUOMACCHI, T/M?.

Fig. 1. Distribution Gm. fasciatus in Kenon Lake, october 2022 y. / — numbers of research stations, 2 — biomass
values, g/m?.

C mybuHoit uyuciaeHHocTs Gm. fasciatus CHWXajlach — MaKCUMalbHas YMCIIEH-
HOCTb OTMeUeHa B MPUOPEXXHOI 30He I0XKHOI YacTu o3epa Ha youHe 1.5 M 1 nocTurana
3400 sk3./Mm? (puc. 2). 3aech e oOTMe4YeHa U MakCcuMajibHast 6uomacca — 18.8 r/m2. s
JlaHamadToB Mpeobianamnieil B 03epe 30HbI ITYOUH 00Jiee YEThIPEX METPOB XapaKTEePHbI
OUCHb HU3KHUE TMoKazatenu oowmust Gm. fasciatus (puc. 2). B cpemnem (M=*SE) uncnen-
HocTh Gm. fasciatus B o3epe KeHoH B okrsiOpe 2022 1. coctaBmia 190%34 sk3./M?, 6uo-
macca — 1.06%0.18 r/m?, a ero BajoBast YUCIIEHHOCTh K OMOMAcca B 03epe OLIEHEHBI HAMU
B 3.04 Muipa ocobeii n 17 TOHH.
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Puc. 2. Pacripenenenue Gm. fasciatus no riyouHe B 03. KeHoH, okTs16pb 2022 1.
Fig. 2. Distribution of Gm. fasciatus in depth in the lake Kenon, october 2022 y.
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Ionynsiusa Gm. fasciatus B Hosiope 2022 1. Obl1a MpeacTaBaeHa IIMPOKUM pa3MepPHbIM
IUana3oHoM ocobeif ot 2.2 10 9.7 MM (puc. 3), B HOMYJISIIIMA IIPpeodIagaam ocoou ¢ pas-
mepamu 4.6—9.6 MM.

Puc. 3. PasmepHas crpykrypa nonyisiuuu Gm. fasciatus B ozepe KeHOH.
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Fig. 3. The size structure of Gm. fasciatus population in the lake Kenon.
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ConepaHre OCHOBHOTO 3JIEMEHTa B DHEPTEeTHKE BOIHBIX cO0OIIecTB — ocdopa
B chIpoii Macce Gm. fasciatus u3 o3epa KeHon — cocraBuio B cpeaHeM 0.18% (taba. 1).
W3 MakposeMeHTOB, onpenessionux XUMUUeCKrii coctaB Bon, Gm. fasciatus xapakTte-
pU3yeTCSI OTHOCHUTEIBLHO BBICOKHM COAEpKAaHMEM KaIbIINS, a U3 TSKEIIBIX METAJUIOB, 110
KOTOPBIM OTMeuaeTcs 3arpsisHeHue o3epa KeHoH, — conepxkaHnueMm menu (tad. 1).

Taomuua 1. DieMeHTHBIN coctaB Gm. fasciatus B 03. KeHOH

Table 1. Elemental composition of Gm. fasciatus in Lake Kenon

= Hanpassiomas CraHnuuys «32». CpenHee ConepxaHue,
E nmamoa. C ConepxaHnue,
g onepxaHue, coliepKaHue, rpaMM B CBIDOM
= ConepxaHue, MKT B CBIDOM
2 MKT/T CyXOTr0o MKT/T CBIPOTO 5 BelIECTBE
o) MKT/T CyXOro se BelECTBE/M
1ecTBa BelleCTBa B 03epe
BellecTBa
P 7174 8646 1750 1855 29676
K 5900 3932 1439 1525 24406
Ca 107230 118526 26154 27723 443566
Cu 67.2 45.1 16.4 17 278
Hg 0.032 <ITO* (0.021) 0.005%* 0.008 0.1
Pb 0.29 0.12 0.071 0.075 1.2

* — mpenen oOHapyXeHus, ** — 3a cpeqHee MPUHST NIpeneT 0OHapyKeHMUsI.
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OBCYXIEHHNE

C momMmeHTa BceneHmust Gm. fasciatus B o3epo Kenon [1] mpommmo 6omee 20 Ier.
B HOBBIX Te03KOCUCTEMAX PA3IMYHOTO THIIA (TIPUPOIHBIX YUIM MPUPOTHO-TEXHIUECKNX)
Gm. fasciatus 3acelisieT MEJIIKOBOIHYIO 30HY C TBEPIBIMM TEeCYaHBIMU U TaICUHUKOBBIMU
TpyHTaMM U, 6e3 yueTa MUTPALIMOHHBIX ITOTOKOB, JOCTUTraeT B HUX uucieHHocTu 7000—
8000 k3./M? 1 Guomacchr 10 43 r/m? [11, 8, 19]. TToayueHHBIC HAMU MaTepPUAITBI TOKA3bIBa-
0T, 9TO 1 B BogoeMe-oxyaautene Yutuackoit TOLI-1 Gm. fasciatus 3aHsIT CBOIO 9KOJIOTH-
YECKYIO HUIITY: OCBOMJI XapaKTEePHOE JJIsT HETO MECTOOOUTAaHWE M TOCTUT B HEM JOCTAaTOYHO
BBICOKHUX ITOKA3aTeNIeil OOMIIHS.

BrIcokme KoTuecTBEeHHbBIE TTOKA3aTelIM M paciipoCTpaHEeHNE TTO3BOJISTIOT IIPEATIoa-
ratb JOBOJILHO 3HAYMMBbIE B reocucTeMe BojgoeMa-oxyiaautenasd Yutunckoii TOII-1 reo-
aKoJormueckue hbyHKIun Gm. fasciatus, onpeneisieMble 0COOCHHOCTSIMHU €Tr0 OMOJIOTUH,
9KOJIOTUH, Teorpacduu, ouoxumMuu u T.0. O630p uccienoBanuit Gm. fasciatus B pa3any-
HBIX BogoeMax [11, 8, 19, 4] moka3bIBaeT MMPOKUIT CIIEKTP ero hyHKIMi. B omonornyae-
CKOM OTHoOIeHuu Gm. fasciatus — TIepBUIHOBOIHBIN OpPraHM3M, KOTOPBI BCIO JKMU3HB
MIPOBOMUT B BOAHOI cpene. B oTHomeHuu akonoruu Gm. fasciatus cnoco0eH BeCTH HEeK-
TOOCHTUUECKUI 00pa3 KU3HU, IBIISICTCS KOHKYPEHTOCITOCOOHBIM 1 HETPUXOTINBBIM K
YCJIOBUSIM OKPY2KAIOLIEH CpeIbl r-CTPaTeroM, JIETKO 3aHMMAIOIIUM CBOIO 9KOJIOTHYECKYIO
HUIIIY B HOBBIX IIJIT HETO SKOCHUCTEMAaX; IT0 MeCTaM OOMTAaHUS 3TO JTUTOPATbHBINA, TIPEH-
MYIIECTBEHHO MCaMMO- W JIMTO(QWMIbHBIN BU, CITOCOOHBI MUTPUPOBATh Ha OOJIBIIIME
pacCTOSTHUS U TIepeceKaTh Iejlaruajib; 10 TUIY U CITIOco0y MUTaHUS — 3Bpudar u, mpe-
MMYIIECTBEHHO, COOMpATETh, YYaCTBYIOIINIA B M3MEIBUCHUN OPraHMIECKOTO BEIICCTBA.
B orHomeHun reorpacduu Gm. fasciatus — 9yXepoaHbIi 17151 TeodKocucTeM LleHTpab-
Horo 3abaifkaibs, IIMPOKO pacceIuBIIUiica B Poccuu mpencrtaBUTENb SHICMUYHOM
baiikanbckoii ayHbl, B MeCTaX CBOETO MaCCOBOIO OOMTAaHUS U MUTpaLIMii OH (hOpMUpPY-
€T 00JIMK TOHHBIX COO0IIECTB 1 JaHAmAadTOB. B 6mMorcoxummyueckoM oTHOIIeHUN Gm.
fasciatus obnagaet crneunuyeckKum s aMm@pUITON XMMUUYECKUM COCTaBOM, y4acTBYeT
B HAKOIUJICHUM, MUTPAIlUM XMMHUYECKMX JIEMEHTOB U IepepaclipeaeIeHUN TTOTOKOB
BelllecTBa U 3Hepruu [8]. B reosKojiornueckoM OTHOIIEHUU OH MOXET UCIOJb30BaThCs
KaK MHAUKATOP KJIMMaTUUYEeCKUX U3MEeHEeHUH [12] 1 KaK MHAMKATOP COCTOSTHUST TOHHBIX
MecToobouTaHuit [4].

W3MeHeHMe KiMMaTa M XO3SiCTBEHHAsT JEsITeIbHOCTh OKa3bIBAIOT BO3ICHCTBUE Ha
COCTOSTHME O3€PHBIX T€03KOCHUCTEM, MX KOMIIOHEHTOB M T€OCUCTEMHBIC CBSI3U. YBeJIMUe-
HUE WM CHIDKEHIE YPOBHEHHOTO peXXMa BOIOEMOB MOXET OBITh TYOUTEIIBHO IIJIST Opra-
HU3MOB. B akcTpeManbHO MaJoBOIHBIE TONbl B 03epe KEeHOH MPpOUCXOMUT 3HAYMTEIbHOE
COKpallleHNe XapaKTepHBIX Wik Gm. fasciatus mecT ooutanus. [lox BIUSHMEM M3MeHe-
HUI KJIMMaTa U TeMIIepaTypbl BOIbI BO3MOXHO TOIYCTUTh HAapyllIeHWEe BOCIIPOU3BOACTBA
B nonynsiuusix Gm. fasciatus. OnHAKO WCCIIEAOBAaHWE Pa3MEPHOTO COCTaBa TOMYJISIIUA
Gm. fasciatus B 03. KeHOH MoKa3bIBaeT HaJIMUKMe Pa3HOBO3PACTHBIX 0CO0ei U CXOACTBO pa3-
MEPHOI CTPYKTYpPHI MOMYJISALINY C HAOII0HaeMOi B 3TO BpeMsI Toaa B 03. Apaxieii [12] —
BCE 3TO TO3BOJISIET MPEAITONIOXUTD, 9TO TONystiust Gm. fasciatus B o3epe KeHOH ycTOii-
YyuBa, a IOHHas nojacucreMa o3epa KeHOH B CBSI3M € €ro MosiBIieHUMEM Iiepeliia B HOBOE
CTaOMILHOE COCTOSTHUEC.

3AKJIIOYEHUE
WnBaszusa ampunonsl Gm. fasciatus B BomoeMe-oxiaautenae YutuHckoit TOII-1
MOBJIEKJIAa 3a COOOI M3MEHEHME T€09KOJIOIMUECKOoi cuTyauuu B o3epe KeHoH: mpou3o-
IIIJTO HeoOpaTMOe N3MEHEHUE COCTaBa U CTPYKTYPBI JOHHBIX COOOIIECTB U TaHAIIA(TOB;
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B JIOHHO TIOJICUCTEME MOSIBUJICST SKOCUCTEMHBII «MHXKEHEep», aHaJIOTOB KOTOPOMY B 9KO-
cucTeMe He ObLIO; MOSIBUJIMCh HOBbIE MOTOKM BEIECTB M SHEPIMU B JOHHOM TMOJACUCTE-
M€ M MEXIY NPUOpPEKHOM 1 IyOMHHOM 30HAaMU 03epa; B MOACUCTEME YIIpaBJIeHUs TIPU-
POOHO-TEXHUUYECKOM cucTeMoil BogoeMa-oxjaagutenas TOLI-1 mosiBuiach BO3MOXHOCTD
HCIIOJIb30BaHUSI HOBOTO MHIMKATOPA COCTOSIHUS JOHHOM MOACUCTEMBbI.

BIIATOAAPHOCTHA

Pabora BeimonHeHna mo I[lporpamme (GyHIaMEHTAJIBHBIX HAYyYHBIX MCCISTOBAHUI
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3abaiikajibsi B YCIOBUSIX COBPEMEHHOTO KJIMMaTra M TeXHOTeHe3a, OCHOBHBIC MOIXOJbI
K palvoHaJIbHOMY WCITOJIb30BaHUIO BOI M MX OMOJIOTMYecKUX pecypcoB» (Ne rocperu-
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Geoecological functions of the Baikal endemic amphipod Gmelinoides fasciatus
in the bottom subsystem of the cooling reservoir of the Chita TPP-1
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Abstract — The geoecological situation in the natura-technical geoecosystems of Baikal
Asia is complicated by the invasion of alien species. Information about the Baikal
endemic amphipod Gmelinoides fasciatus that penetrated into the cooling reservoir
of the Chita TPP-1 is insufficient to assess the current geoecological situation in the
benthic subsystem of the cooling reservoir. The purpose of our research of the study
was to identify the geoecological features and functions of Gm. fasciatus affecting the
geoecological situation in the benthic subsystem of the Chita TPP-1 cooling reservoir.
In 2022—2023 the Gm. fasciatus distribution, size structure of the population and ele-
mental composition have been studied in Kenon Lake. It is established that Gm. fas-
ciatus has settled the coastal zone of the lake, the size and structure of the population
indicate its stability. The P content in the crude mass of Gm. fasciatus in the lake is
29.7 kg, Ca — 444 kg, Cu — 0.28 kg. Due to the Gm. fasciatus invasion in Kenon Lake,
in the monitoring and management system of the cooling reservoir, it is now possible
to use a new indicator of the state of the bottom subsystem. Invasion of the amphipod
Gm. fasciatus entailed a change in the geoecological situation in the cooling reservoir of
Chita TPP-1 — Kenon Lake.

Keywords: Baikal Asia, cooling reservoir, natura-technical system, geoecological
situation, alien species, Gmelinoides fasciatus, Lake Kenon
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