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Pedepar. Ilpoananuzuposanvt mnoconemnue dannvie (2002—2019 22.) no ycrosusm popmuposaris nony-
JAYUT apmemMuy 8 PA3HOMUNHBIX 2UNEPSATUHHBIX 03epax Anmaiickozo kpas. Paccuumanvl epanuyvl unougu-
OVAIbHOU NIOO0BUMOCU U CPEOHSIsl NI000SUMOCTb, NOKA3AHO GIUSHUE AOUOMUYECKUX (DaKmOopos8 Ha Kade-
cmeennoe cooepoicumoe ogucaxa. Fccnedosanvl 0cobeHHOCmMU UX U3MEHeHUst RPU PA3HOM YPOGHE CONEHOCIU
800bl 8 MeueHlUe 6e2emayuonHo2o nepuooa. Paccuumano cpeonee onsi anmatickux nonyisyuil KOTu4ecmeo
nomemos (Kiaook), npoaHaiusupoBano IusHue Gakmopos oKpyscaioujell cpeovl Ha OAHHLIL NOKA3AMEb.

CONDITIONS FOR THE FORMATION OF THE ARTEMIA CRUSTACEAN
POPULATION AND THEIR PRODUCTION INDICATORS IN DIFFERENT TYPES
OF HYPERHALINE LAKES OF THE ALTAI TERRITORY

L. V. Vesnina, Doctor of Biological Sciences, Professor

Institute of water and environmental problems of the Siberian branch of the Russian Academy of Sciences

Key words: brine shrimp, hyperhaline reservoir, fertility, live birth, cyst bearing, number of litters (clutch-
es), production indicators.

Abstract. Long-term data (2002—2019) on the conditions of the formation of Artemia populations in dif-
ferent types of hyperhaline lakes of the Altai Territory are analyzed. The boundaries of individual fecundity
and average fecundity were calculated, the influence of abiotic factors on the quality content of ovisak was
shown. The peculiarities of their changes at different levels of water salinity during the growing season have
been investigated. The average number of litters (clutches) for Altai populations was calculated, the influence
of environmental factors on this indicator was analyzed.
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B nocrnennee BpeMsi MHOTOKPaTHO YCUIIMIJIOCH AHTPOIIOTEHHOE BO3JEHCTBUE HA TMIIEPraIMHHbIE
BOJIOEMBI B CBSI3M C HCIOJIb30BAaHUEM LIUCT apTEMUU B KAau€CTBE CTAPTOBOIO KOpMa JJIsl JTUYMHOK
LIEHHBIX BUJIOB PBIO U paKoOoOpa3HbIX M yBEIHMUEHHEM cripoca Ha Onockipse. Kopma u3 muct apremun
UCTIONB3YIOT MPH KyJAbTUBUpOBaHUU 85,0 % MOpCKHX opraHu3moB. BceoOmuii uHTEpec K apTeMun
KaK K [IEHHOMY IUIIEBOMY OOBEKTY, UCIIOJIB3YEMOMY B PA3JIMYHBIX OTpACisAX >KHBOTHOBOJCTBA, 00-
YCIOBUJI HEOOXOAMMOCTH pa3pabOTKU OXPaHHBIX MEPONPHUSATHH C LENbIO PAIlMOHAIFHOTO HCIIONB30-
BaHUs ITOTO Ouopecypca.

3aroroBka nuct apremuu Hadanach B 50-e rr. XX B. B CIIIA Ha npeanpusATusx 1o npou3BoACTBY
conu B Can-®panuucko 1 Ha boneiom Conenom o3zepe B mrare FOta. B 1o Bpems ucTsl apreMun
I10JIb30BAJIMCh CIPOCOM TOJBKO Y aKBapUyMHMCTOB U MMEIN HHU3KYHO CTOMMOCTh. lleHa ux 3Ha4u-
TENBbHO Bo3pocia B cepeaune 80-x rr. XX B. ¢ YBEIMUYEHHUEM CIIpOCa B PE3YJIbTATE MOSABIECHUS MHO-
TOYHUCIICHHBIX MPEANPHUATUNA O BBIPALIMBAHUIO PHIOBI U PAaKOOOPA3HBIX M CHUXKEHUS 3allacoB ITUCT
B bosnbmom Conenom o3epe. BeeoOmuii cripoc Ha JaHHBIN pecypc cTal IPUYUHON MHOTOYHCICHHBIX
HcCcae0BaHm Mo Bcemy Mupy [1].

B Hacrosiiiee Bpemsl NOBBILIEHHBIN CIPOC Ha SHWLO apTEMUU U KIMMAaTUYECKHUE W3MEHEHUs,
a TaK)Ke YCWJIMBAIOIIEeeCs aHTPOIIOTEHHOE BO3/ICHCTBHE BHI3BAIM HEOOXOIUMOCTh U3yUEHUS yCIOBUN
(bopMHpOBaHUS MOMYIALUN aPTEMUU B Pa3IMYHBIX BOJOEMAX.

M3BecTHO, YTO YUCICHHOCTh OECIIO3BOHOYHBIX PETYIUPYETCs KaKk AOMOTUYECKUMHU, TaK U OMOTH-
YeCKUMH (pakTopamu cpejibl, KOTOPhIE ONPEACISIOT TMHAMUKY YPOBHSI BOCIIPOM3BOICTBA OHUopecyp-
ca. UucneHHOCTh apTeMHUH HaXOJUTCS B 3aBUCUMOCTH OT Psiia OCHOBHBIX I'MIPOJIOTUYECKUX U TH-
JPOXUMHUYECKUX XapAKTEPUCTUK BOJBI [2].

OnuuM U3 Takux (akToOpoB SABISETCS 00IIas MUHEpAIU3alKs BOJIbI, KOTOpasi MpUoOpeTaeT ere
Oosbliee 3HAYCHUE Il OOUTATENe TaIMHHBIX U THIIEPraluHHBIX Bo0eMOB. CIIOCOOHOCTH THAPO-
OMOHTOB BBIICP>KUBATh 3HAYUTEIBHBIEC KOJICOAHNUS COICHOCTH 3aBUCUT OT BUJIOBOM PUHAITIKHOCTH
U psifa pa3nudHbIX (GakTopoB [3].

OCHOBHOM NPUYMHOMN COJIEHAKOIUIEHUS B I0YBAX, IPYHTOBBIX BOJaX B CTEISIX KOHTUHEHTAJIBHOMN
30HBI CTAHOBSITCSI COJIM, KOTOphIe 00pa3yIoTCs B MPOLIecCe BEIBETPUBAHUS U TIOYBOOOPA30BaHMS, TIe-
pepacIpenesoTcss NOBEPXHOCTHBIM M TPYHTOBBIM CTOKaMH, CHOCSATCS B 03€pa M HAKaIUIMBAIOTCS
B HUX. [lo o0menpru3HaHHOMY MHEHUIO, OIIMCAHHBIE TPOLECCHI SIBIISIOTCS MPUYUHON MTPOUCXOXK/IE-
HUS COMSTHBIX 03ep tora 3anaanoit Cubupu [4—6]. [o cyTth, conu B 03epax OOb-MPTHIICKOTO MEX1y-
peubs ABJSIOTCS HACTEICTBOM OOLIMPHOTO MOCIIEIESIHUKOBOTO OacceiiHa, COXpaHMUBIIETOCS B ITTMHAX
70 HacroAlero BpeMeHH. COJIEHAKOIUIEHHE B MOYBAaX M MOJ3EMHBIX BOAAX 3aBHCHUT OT MOACTHIIA-
IOLINX TOPHBIX MOPOJ, OT UHTEHCUBHOCTU HMCIIAPEHUS, CKOPOCTHU JBWKCHUS U TITyOMHBI 3aJIeraHus
I'PYHTOBBIX BO.

IIpu n3MeHeHnu KIMMara U TMIPOJIOrMYECKUX YCIOBUM 3aMETHO MEHSETCSA U PEXHUM COJIEHBIX
o3ep. M3MeHeHus: MOryT POXOJIUTh B ABYX HAIIPABJICHUSAX: OIIPECHEHHE 03€pa C IOCTEIIEHHBIM pac-
TBOPEHUEM WJIM 3aXOPOHEHHUEM JIOHHBIX XMMHUYECKHX OCAJKOB; YChIXaHHE 03€pa C IOCTENEHHOH Jie-
rpajanuei JOHHBIX XUMUYECKUX OCAJKOB U WJIOBBIX OTIIOKEHUH.

B runepranuuHbIX BogoeMax tora 3anaaHoil CuOupu cymma cosei KonebneTcst B UPOKUX Mpe-
nenax (ot 60,0 mo 320,0 r/m). B BecenHuii nepron HabIOMaeTCsA MOHWKEHUE MUHEpPAIU3AlUU 32
CUeT TaJIbIX BOJ. B eTHue mecsipl, 61aroaapsi HOBBIILICHHON HHCOMIALIUMY U TpeoOaaHuio mporecca
UCTIApEHHsI, YPOBEHb BOJIbI B OOJBIIMHCTBE 03€pP CHIKACTCS, YTO MPUBOIMT K IMOBBIIICHNIO KOHIICH-
Tpauuu coneil pambl. Takum 00pa3om, apTeMHueBble BOgoeMbl AnTaiickoro kpas mo Benernuanckoi
KJ1acCU()UKAIIUN OTHOCSTCS K TUIIEPTaIMHHBIM, TI0 OCTAJIBHBIM — K PAacCOJIaM M KPEIKUM paccoJiaM.

YPOBEHHBIN PeXUM OOJIBIIIMHCTBA THIIEPTAIUHHBIX 03€p HEMOCTOSIHEH, MOJABEPKEH 3HAYUTEIb-
HBIM KOJICOAHUSIM, BILIOTH JI0 ITOJTHOTO BBICBIXaHHSI METIKUX BOJIOEMOB U 3aMETHOTO COKPAIIIEHUS TUI0-
maaeit 1 nyoun 6onpumx. [Ipu cHUKEHUU BOJHOCTH TEPPUTOPUH M BCTYIUIEHHH BOAOEMOB B CTa-
JIUI0 PErpecCUr OJUIOTajJMHHBIE 03€pa CTAHOBATCS ME30TaJMHHBIMHU, KOTOPHIE, B CBOI OYEpEnb,
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MEPEXOJAT B TPYIIY THIEPraJuHHBIX BIUIOTH 0 MUHEPAIM30BAaHHBIX (camMocalo4HbIX). [losTomy
JMHEHHBIE pa3Mephl 03ep, OUepTaHusi OEperoBoi TMHUU, COJICHOCTh parbl HAXOAATCS B UHTETPaJIb-
HOH 3aBHCUMOCTH OT yCJIOBUH BOJAHOCTH.

[Tomymsiuu apTeMuu, JKUBYIIHME B CIICHU(PUUECKUX I HUX OMOTOIAaX, UMEIOT pa3HbIe IPEAeIIbl
TOJIEPAHTHOCTH K a0MOTHUYECKUM YCJIOBUAM [7]. B ycinoBusX mepe3aroToBKM LUCT U PE3KOTO KoJie-
OaHusl PaKTOpOB Ccpeabl BO3MOXKEH MOJPBIB ChHIPhEBON 0asbl pecypca Ha psn JieT. [Toatomy mpu ux
N00bIYe HEOOXOMMO COXPAaHUTh €CTECTBEHHOE BOCIIPOU3BOJICTBO apTeMUH, 00ECIIeYNBAIOIIEE CTa-
OuIbHBIC 0OBEMBI 3aTOTOBKH TUANAY3UPYIOMIMX SIUIL. J{JIs1 3TOr0 €KEeroHO MPOBOISATCS KOMILIEKC-
HBIE UCCIICIOBAHUS COCTOSIHUS TOMYJISIIIUK apTEMHUU U (PaKTOPOB, OOYCIOBIUBAIOIINX KOJTHYECTBEH-
HBIE XapaKTEPUCTUKU PAKOOOPa3HBIX.

Llenp uccnenoBaHuss — U3yYeHHE BIUAHUS aOMOTHUECKHX (YPOBEHHOTO M TEMIIEPAaTypPHOTO pe-
KHMOB, COJICHOCTH U JIp.) U OMOTHYECKHX (YMCICHHOCTh U OroMacca (PUTOMIIAHKTOHA) (PaKTOPOB Ha
YHCJICHHOCTh U MPOIYKIIMIO APTEMHUH B THIIEPTraIMHHBIX 03€pax ANTaicKOro Kpas.

OOBEKTOM HCCIEOBAaHUS TOCTYXHIM TpoObl 300IUIaHKTOHAa U3 03ep KymyHamHckoe
(53°10°N-79°30’E), Manoe Sposoe (53°04'N-79°10'E), Bonbmoe Sposoe (52°50'N-79°4'E),
Kyuykckoe (52°42°N-79°46’E). Ot6op npo6 npoBoamiu B 2017-2019 rT. mo craHzapTHEIM METOIH-
kaM [3, 8—12] c muTOpambHBIX U IITYOOKOBOIHBIX CTAHIIHIA C TIOMOIIIBIO TNIAHKTOHHOM CeTH ATIIITeHA
(pasmep suen 64 MKM) B MEpHUOJ C ampels 1Mo OKTIOph.O0paboTKy mpod MpoBOIWIM IO OOIIe-
npunsaTod Meroauke [13] B kamepe boroposa mon 6uHokymnspom MBC-10, 000pyioBaHHBIM OKY-
JSIP-MHKPOMETpOM. B cocTaBe momyssiiuy apTeMuy BBIICISUIN CIeIYIOIUE TPYIIIbI: OPTOHAYTUTHH,
MeTaHaymmu, roBeHwibHbie (1,0-5,0 mwm), npens3pocibie (5,1-10,0 MM), MoIOBO3peEBIE CaMKHU
(oT™Meuanoch cofepKaHWe OBHUCAKA) U camilbl. Pasnmuuany Takxke JeTHHUE TOHKOCKOPIYMOBBIE Sila
U Auanays3upyromme (LUCTh). B xapakTepucTuke CTpyKTyphl MOMYISIUA apTEMUN OTMEYalach YuC-
JICHHOCTb BCEX BO3PACTHBIX TPYIIN: HAYIUIMAJIbHBIC U IOBEHWJIbHBIC CTAIUH, PEAB3POCIbIE 0COOH,
CaMKH ¢ SHIIaMu, CaMKH 0€3 Aull, CaMIlbl, IIUCTHI, JIETHUE si1a. [t XapaKTepUCTUKU TUIOJOBUTOCTH
PavYKoOB exkeMecsTuyHO 0TOupanu 25—-30 3K3eMIUIIPOB KUBBIX OBYJISTUBHBIX caMOK. [lo OMHOKyIsIpOoM
MBC-10 ¢ oKynap-MUKPOMETPOM H3MEPSUIM JUTHHY Tella, MPOCUYUTHIBATH KOJIMYECTBO SMOPHOHOB
(Haymuiuy, J€THUX UL, LIUCT).

@DUTOIIAHKTOH 03€p UCCIIE0BAIH €KEMECSIYHO B TIEPUO OTKPBITON BOJIBI C allpeJisi IO OKTAOPE.
OT60p mpo6 MPOU3BOAMIN 3a4EPIILIBAHUEM BOJIBI C IOBEpXHOCTH. DHKcAIHIO U 00pabOTKy UX 00b-
emoMm 1,0-2,0 1 mpoBoAMIIK IO CTaHAAPTHON MeToauke [14].

Jlis XapakTepuCTUKU yCIoBUN (OPMHUPOBAaHUS OMOTHI YUUTHIBAJIH YPOBEHHBIM U TeMIieparyp-
HBIA PEeXHUMBI, OOIIHIA COJIEBOM COCTaB parbl.

Craructuueckyo o0paboTKy MaTepHaia IPOBOAMIM C TOMOIIBIO MAKETa MPUKIATHBIX IPOrpaMM
MicrosoftExcel u STATISTICA. Borauciisig MakCUMaibHOE U MUHUMAIBHOE 3HAYEHUS (X, X . ),
cpeaneapudmeTnueckoe 3Ha4eHuE (X ), CTAaHIAPTHYIO OMHUOKY (SX ), CTaHAapTHOE OTKIOHEHHE (O),
ko3¢ purment Bapuaun (Cv), koadunment koppemsitmu (r) npu 5- u 1 %-M ypoBHIX 3HAUUMOCTH
(P<0,05, P<0,01). Pa3uuiry cpeqHuX BEIUMYHUH OLICHUBAIH 110 KpuTeputo CThiofeHTa npu 5 %-M ypos-
HE 3HAYMMOCTH. {7151 OIICHKH BIMSAHUS TIyOMHBI HAa pacHpeAeseHUe IMCT MCIIONb30BalIN OIHO]AK-
TOPHBINA JUCIIEPCUOHHBIN aHanu3 [6, 15-17].

MHoroseTHIEe UCCIIEIOBAHNS THIIEPTATMHHBIX 03€p MOKa3ajil B3aMMO3aBUCUMOCTh YPOBEHHOTO
pexxuma u 6uoTHI (puc. 1, 2).

JJ1s COMEHBIX 03ep CYIIECTBYIOT CBOM OCOOCHHOCTH THAPOTEpMUYECcKOro pexkuma. [1pexne Bee-
r0o, B MUHEPAJIM30BAHHBIX 03€pax 3aMETHO HM)KE HCTIapsIeMOCTh, 3HAUCHHsI KOTOPOW CHUKAIOTCS IIPU
yBEIUYEHUN MUHEpanu3aui. OpHEeHTUPOBOYHO MOKHO IPUHATH UCTIAPSIEMOCTh C PAlHbIX 03€p Ha
ypoBHe 69,0% ee 3HaueHUs B IPECHOBOAHBIX BOJOEMaxX. TemMmepaTypHbIi peXUM MOBEPXHOCTHBIX
CJIOEB paribl BBIIIE, YeM BOJHOW MacChl MPECHBIX 03€p, TaK KaK yJelibHas TEIIOEMKOCTb YIbTpara-
JUHHBIX 03ep Ha 25,0 % wmensblie, yeMm npecHoi Boabl. J[aTel mepexoaa TeMmieparypbl BOJbI Yepes
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Puc. 2. VIaMeHeHHs YUCICHHOCTH 300IIAHKTOHA B COJICHBIX 03¢pax AmnTalickoro Kpas 1pu paBHOﬁ MUHEpAJIN3alun

BOXHYIO KPUTHUECKYIO IJIsl THAPOOHOHTOB ToUKY 4,0 °C B THIIEpraJMHHBIX 03epax BECHON HaOIrO-
JAr0TCS PaHbIIe, a 0CeHbI0 To3Xke [ 18]. MOKHO BBIIEIHTSH €I1e OAHY 0COOEHHOCTh TEMIIEPAaTyPHOTO
peXHMMa, CBA3aHHYIO CO CpefHel MTyOMHOM runeprajivHHbBIX BOAOEeMOB Aurtaiickoro kpas. B cumy
MEJIKOBOJIHOCTH B HEOOJBIINX BOJOEMaX HE HAOIIOMaeTCs TEMIEPaTypPHOU cTpaTn(UKaIiy B Teue-
HUE OAHOTrO ce30oHa. OgHaKo HAa TepPUTOPUU AJITACKOTO Kpas B TIyOOKOBOAHOM o3epe bombioe
SAposoe Ha rryoune §,00-9,0 M HabGIIOMAMMCh OTPUIIATETILHBIE TEMIIEPATYPHI Jake B Mae (puc. 3).
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Puc. 3. [lunamuka Temmepartypsl Boabl B 03. bonbmioe SpoBoe BogHoro croiba 0,5 — 8,0 m, 2002-2018 .

[To Mepe yBenu4eHUs COIEHOCTH BOJIBI B BUIOBOM COCTaBe (PUTOIIIAHKTOHA OTMEUAETCsl YMEHb-
IIEHUEe OOIIEer0 KOJWYECTBAa BUIOB U (OPM M yBEIMUYCHHE JOIH ranoouoHToB [19]. Bumosoii co-
cTaB (DUTOIJIAHKTOHA 03€p, 10 MHOTOJIETHUM HAOIIOACHUAM, COCTOST U3 32 BUIOB, OTHOCSAIIUXCS
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K 5 otnenam [20]. JIOMUHUPYIOIIMMH 110 YHCITY BUIOB, & TAKXKE MO YUCICHHOCTH U OHoMacce ObUTH
MIPEICTABUTENH [IMAaHOOAKTEpUi U AMaTOMOBBIX Boopocieit (Cladophora glomerata, Ankyra judai,
Dunaliella salina). YncneHHOCTh (PUTOTUTAHKTOHA Kosiebaach Mo MecslaMm, 0TMEUaioch HEpaBHO-
MEpPHOE €ro pacIpeesieHHe 10 aKBaTOpUU. MHOroneTHIue HaOMIONEH!US BBISIBUIN KOPEIUISIIHOHHYIO
3aBUCUMOCTb YHCICHHOCTH (PUTOIUIAHKTOHA, MUHEPAIM3allUU U TeMIepaTypsl BOIbI (puc. 4-6).
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Puc. 6. duronnankroH 03. Kyuykckoe

[anouibHBI pavoK apTeMus pa3BUBACTCs B OOJBIIMHCTBE MaJIbIX 03€p B MOHOKYJIBTYPE U3-32
KPUTHYECKOH JUIsi OOJBIIMHCTBA THAPOOMOHTOB MHUHEPATU3aK BoAbl. OHAKO B OT/ACIBHBIC TOJIBI
B COCTaBe 300IUIaHKTOHA 03. KyJIyHIMHCKOE OTMEUaroTCsi COJIOHOBATOBOIHBIC BHUJIbI, IPEACTABUTE-
JIM KOJIOBPATOK, BECIIOHOTUX M BETBHCTOYCHIX PaKOOOPa3HBIX.M3 BECIOHOTHX PaKoOOpa3HbIX JOMU-
Hupywt Cletocamptus retrogressus Shmankevich, 1875; u3 BeTBucroyceix — Moina sp. 3a niepu-
071 MOHUTOPUHTOBBIX HCCJIEJOBaHUI B COCTaBE 300IUIAHKTOHA OBUI OTMEYEH KOMIUIEKC COJIOHOBA-
TOBOJIHBIX KOJIOBpaToK — Euchlanis myersi Kutikova, 1959, Brachionus urceus (Linnaeus, 1758),
B. Plicatilis Miiller, 1786, B. Rotundiformis Tschugunoft, 1921, Keratella cruciformis (Thompson,
1892), Testudinella clypeata (Miiller, 1786) [2, 21, 22].

[To MHOTONETHUM HAOIIONEHUSM PAaCCYMTAaHA KOPPEJSAIMOHHAS MaTPHIlA YHCICHHOCTH PaYKOB
pa3HBIX CTaNi Pa3BUTHSI, YUCICHHOCTH IHCT, IUIOIOBUTOCTH U (PakTOPOB cpeabl Bomoema. M3 adbuo-
TUYECKHUX (PAaKTOPOB HAWCHA 3aBUCUMOCTB, MPEKEC BCETO, C MUHEpaIn3anueil Boabl. YNCIeHHOCTh
IJTAHKTOHHBIX ITUCT KOPPEIUPYET ¢ YUCICHHOCTHIO MOJIOBO3PENBIX ocobel (Tabi. 1).

Tabnuya 1
Koppensiunonnasi MAaTpHIA YHCJIEHHOCTH PAYKOB, HUCT apTeMuu U ¢akTopoB cpensl B 03. Kyaynaunckoe, 2002-2018 rr.
HucneHHOCTh
= /M
28| ¢ ¢ 2
Qo 8 < c% — =
Q (&) s ] W @)
<) © o o a = = 5 &
TMoxazarenb ¥ g =z o 5 g e e & s
Z B = = S S & < . &
= 3] g o] = S I| « E &
= 2 g g = 22|88 8 g
= 2 8 2 ) 5 2| & B = 15
jen ) = = 5 © = O 5} =
Sl 2| 5| 58| 225|882 2
2 5 E = | E |F&|85] O =
UnclieHHOCTh
Haymwai (n=101) 0,139 (-0,081 |-0,094|-0,057[-0,023 -0,043 | 0,054 |-0,008 |-0,132 |-0,154
IOBEHMJIBHBIX 0co0eii (n=100) 1 10,143 1-0,083(-0,049|-0,037(-0,112 0,221 | 0,055 | 0,012 | 0,173
peaB3pocibIx ocobeit (n=100) 1 0,048 [-0,008]-0,034[-0,119[-0,164|-0,113 | 0,224 | 0,206
TOJIOBO3PETBIX caMOK (n=99) 1 0,445 | 0,462 | 0,159 |-0,168|-0,047| 0,293 | 0,253
TOJIOBO3PEIBIX camIloB (N=99) 1 0,379 | 0,096 | 0,055 |-0,044 | 0,056 | 0,164
et (n=101) 1 0,135 1-0,095]-0,058] 0,013 | 0,125
[TnomoBuTOCTH (N=50) 1 [-0,098] 0,084 | 0,383 |-0,162
YucneHHOCTh (UTOIUIAHKTOHA (n=77) 1 0,648 [-0,326 [-0,136
Bromacca ¢uromnankrona (n=77) 1 [-0,252]-0,230
Conenoctb BojbI (n=101) 1 [-0,050

Ipumeuanue. 0,256 — P=0,01; 0,197 — P=0,05.
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[Monynsiiust apremuu B 03. KynyHAMHCKOE OTHOCUTCS K MAPTEHOT€HETUYECKUM, JI0JISI CAMI[OB
He3HauuTenbHas (1-2% oT oOmiell YMCIeHHOCTH) WM OHH OTCYTCTBYIOT. [IpOAgyKIIMOHHBIEC TIO-
Ka3arelid CaMOK Ha MpUMEpE AaHHBIX, NOJy4eHHbIX B 2017 ., HE UMEIOT 3HAYUMBIX OTIUYUN OT
MHOTOJICTHUX 3HaueHUM. 10 MHOroIeTHMM HAOIIOMCHUIM HakIcHA MOJIOKUTEIbHAS JTUHEHAS 3a-
BHCHMOCTbH ITOIOBUTOCTH OT MUHEpAIHU3auu BoJbl. Kpome Toro, 00HApYKEHO, U4TO JOJIs CaMOK
C JICTHUMHU SMI]aMU YMEHBIIAETCSA C YBEIMYEHUEM MUHEpPAIU3ALUK BOJbI U MOHMKCHUEM TEMIIe-
paTypbl BOJBI, PU YMEHBIIEHUU TEMIEPATyphbl BOJbI YBEIUYUBAETCS J0JI CAaMOK C LIUCTOHOILIE-
HHEM; KOJIMYECTBO KJIaJ0K UMEET MOJIOKUTEIbHYIO KOPPEISIITUIO C YUCICHHOCTHIO (PUTOTIAHKTOHA

(puc. 7).

3ABHCHMOCTD ILIO[OBHTOCTH CAMOK € ACTOHOIIEHHEM OT COJIEHOCTH BOJBI
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Konmuecrso Knaok JInpciinas (KorEdecTBo KIajJoK) - Timmei (1T (mc 5 CAMOK, %))
JABMCHMOCTD KOJIHIECTEA KIAOK 0T THCICHHOCTH JaBRHCHMOCTE OTH CAMOK € IHCTOHONIEHAEM 0T
dETOLIARKTOHA TEMIIEPATYPLI BOILI

Puc.7. 3aBucuMOCTb IPOAYKIIMOHHBIX MTOKa3aTesIel MOMyISIIUy padka apTeMuu B 03. KynyHauHckoe
ot ¢akTopoB cpensl, 2002-2018 rr.

['paHuUIIbI )KU3HEAEATEILHOCTH ApTEMUU HAXOASTCS B 3aBUCUMOCTH OT aOUOTHYECKHX (haKTOPOB
cpensl. [TomoBo3penbie 0cOOM BBIIEPKUBAIOT IIMPOKUN AMAana3oH KojeOaHWW TemmepaTypsl, T.€.
00aato0T ONpeesIeHHON IBPUTEPMHOCTHI0. OIHAKO /AJsi BOCIIPOU3BOJCTBA UM HEOOXOIUM CTPO-
ro onpeneneHHsl Temneparypubiil auana3on ot 20 go 30 °C. Cpeau CylecTBYOIIUX HNOMYIISIIUI
XKaOpPOHOTOro payka OJHU Pa3MHOXKAIOTCS MOJIOBBIM ITyTEM, Jpyrue — naprenorenernyecku. Cpeau
okosio 470 onucaHHbIX nomynsauui apremuu 36,0 % pa3zMHOXKAIOTCS OOJIUTaTHBIM MMAPTEHOT€HE30M
[23]. B Bogoemax rora 3amannoit Cubupu OONBIIMHCTBO MOMYISALUN )Ka0pOHOTOro payka OTHOCSTCS
K MMapTeHOT€HEeTUYECKON pace, UCKIIOUEHUsI COCTaBIsAIOT coobiiecTa B o3epax Tanarap, ConeHoe
u IleTyxoBckoe, B KOTOPBIX HaOmoar0Tcs Oucekcyansubie pacel [1, 15]. Cioco0 pa3sMHOKeHUs OKa-
3bIBAET PAa3HOCTOPOHHEE BO3CHCTBUE HA KOMMYECTBEHHBIC MTApaMeTPhl KUZHEHHOTO IUKIIA paydka,
a Tak)Ke Ha COOTHOIIICHUE TOJIOB U Pa3HBIX TUIOB KIAA0K [24]. Pa3MHOXKeHNEe MOXKET MPOUCXOIUTH
MyTeM >KMBOPOXKJICHUSI U OTKJIaAbIBaHUS Aull. [Ipy 3TOM BBIAETSIOT Ba TUMA SUII: TOHKOCKOPIYIIO-
BbI€, UJIH JIETHUE, U TOJICTOCKOPIIYIIOBBIE quanay3upytomiue (uuctsl) [19, 20, 23, 25, 26]. U3 ToHKO-
CKOPJIYTIOBBIX BBIKJIEB HAYIUIMN MMPOUCXOIUT MOCIE UX BbIMETA. TOJICTOCKOPIYNOBBIE siflla (IIUCTHI)
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cojiepKat YMOPUOHBI HAa CTAJIUH TaCTPYJIbl, TOKPHITHIE TOJICTOW 000JIOUKON U HAXOSIIHECS B COCTO-
SIHUM uanay3sl [27].

B 03. Manoe fIpoBoe HanOobIIIee YHCIO B3AaMMOCBSI3€H HAMIEHO C YUCICHHBIMU MOKA3aTeIIsIMU
¢utoruiankToHa (Tabam. 2).

Tabnuya 2
KoppeasiunonHasi MaTpHIa YMCJIEHHOCTH PAYKOB, MCT apTeMuu U GakTopoB cpeasl B 03. MaJioe SIpoBoe,
2006 -2018 rr.

YUKCIIEHHOCTh g
< o RN <
5 ! | . ) ] n
[Tokazarenb E é% :é)‘ é 5 § E E E §E
=5 | 28| 28 E,| 82| 58| 8
5|8z | 22| 5 | 5| 28| E=| 22
e8| EE| &£ 5= | SE| &5 | 58| 28
Huenemtoctn 0,321 | 0,082 | -0,026 | 0,223 | -0,120 | -0,121 | -0,092 | 0,045
Hayuit (n=75)

FOBEHHJIbHBIX 0C00ei(n=66) 1,00 | 0,392 | 0,063 | 0,017 | -0,109 | -0,109 | 0,012 | 0,272
MIPENB3POCIBIX 0cobel (n=61) 1,00 | 0,510 | 0,084 -0,131 | 0,180
MTOJIOBO3PEIIBIX caMOK (n=57) 1,00 | 0,104 | 0,811 | 0,811 | -0,072 | -0,062

et (n=75) 1,00 | 0,758 | 0,760 | -0,182
¢durommankrona (n=18) 1,00 1,00 | 0,084 | 0,098
Bromacca ¢uromnankrona (n=18) 1,00 | 0,044 | 0,100
MuHepaymzanus Bojabl (n=75) 1,00 | 0,082

Ipumeuanue. 0,333 — P=0,01; 0,253 — P=0,05.

[Tonynsimus B 03. bonbioe SIpoBoe, M0 MHOTOJIETHUM HAOIIONCHHUSIM, OTHOCUTCS K ITAPTEHOTE-
HETUYECKUM, O/1HaKo B utoHe 2017 r. mons camuos npeseimana 10 %, mo3tomy nepByro TreHepaluo
MOXXHO OTHECTH K OMCEKCyalIbHbIM. Takke B MOMYJSAIUA OTMEUYAINCh CAMKU C KHUBOPOXKICHHEM,
JIETHUMU SIMIIaMU ¥ IUCTOHOIIIeHHEM. [1o MHOTONIETHUM HAOMIONEHUSIM, Pa3MHOKEHHE IUCTAMH OT-
MEYAETCs C UIOHS C IMMOCTETICHHBIM YBEJIMUCHUEM JIOJH OT OOIIEH YUCIEHHOCTH K OCEHHEMY TTEPUOTY
10 100%. LlucTOHOILIEHHE OTMEYAJIOCHh B MOMYJISIIIMU C aBryCTa C HE3HAYUTEJIbHON WX JOJIEH, YTO
MIPUBEJIO K OTCYTCTBUIO MPOMBICIIOBBIX CKOTUICHHH UCT. [10 MHOTOJIETHUM JTaHHBIM CYIIECTBYET OT-
puULaTenbHas KOPPENSIHSA MEXITY TUIOJOBUTOCTHIO M MUHEpanu3alen Bojasl (Tabm. 3, puc. §).

Tabruya 3
KoppensiumoHHasi MaTpULa YMCJAEHHOCTH PA3HBIX CTAAUI Pa3BUTHS PAYKa apTeMHU, ee HUCT U (PAKTOPOB Cpebl
B 03. boasmoe SIposoe, 2000-2018 rr.

YucaeHHOCTh 3 - <

: x 2z |28 E| B

o) Lo ! ! = Q X I o

INokasarens E . i;ng % g % § E § g % cE § E E

£3|e2|2&| 22| 5| & | S |Eg|FE|85] B
Huenenocts L 0,055 | 0,301 | 0,747 | 0,305 | 0,190 | 0,648 |-0,060 | 0,238 |-0,140| 0,018 | 0,033

HayIJIMAJIbHBIX 0co0ei (n=92)

FOBEHUIIBHBIX 0C00eH (n=92) 1 -0,050 | -0,038 | 0,162 |-0,066 | 0,039 | 0,094 | 0,071 |-0,113 |-0,104 |-0,028
npeaB3pocibix ocobeit (n=80) 1 0,660 | 0,386 | 0,046 | 0,692 |-0,009 | 0,146 |-0,050| 0,203 |-0,147
OJIOBO3PEIIBIX caMOK (n=71) 1 0,419 | 0,255 | 0,807 | 0,017 | 0,220 |-0,162 | 0,228 |-0,147
MOJIOBO3pENbIX camioB (n=71) 1 0,424 | 0,532 | 0,301 | 0,222 |-0,147 | 0,041 |-0,059
et (n=92) 1 0,249 | 0,472 | 0,051 |-0,240 |-0,135 |-0,029
netHux sui (n=57) 1 0,174 | 0,195 |-0,124| 0,229 |-0,200
ConeHocTh BoJbI (n=92) 1 -0,0421-0,258 | 0,063 |-0,160
Temneparypa Bozabl (n=92) 1 -0,190 | -0,178 | -0,387
UncneHHOCTh GuTOIIaHKTOHA (n=55) 1 0,005 |-0,094
Bbuomacca ¢uromnankrona (n=55) 1 0,292

Ipumeuanue. 0,286 — P=0,01; 0,220 — P=0,05.
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Puc. 8. KoppemnsinnoHnHas MaTpuiia IpoAyKIIMOHHBIX TIOKa3arelneil u GpakTtopos cpeabl B 03. bonkioe Sposoe,
2002-2018 rr. (n=57)

PacueTHOE KOMMYECTBO IOMETOB y CAMOK apTEMHUH B 3aBUCUMOCTHU OT COJIEHOCTH BOJBI Pa3HO-
TUITHBIX TUIIEPTAIMHHBIX 03ep KosiebaeTcs ot 3 10 S (puc. 9). CooTHOIIEHNE KaYeCTBEHHOTO COep-
KUMOTO OBHUcCaka B 03. KynmyHanHckoe HaxoauTes B quanaszoHe 35,4—88,8, B 03. bonbioe Sposoe —
14,5-96,2 %. BenuuuHa cpegHei mI0JOBUTOCTH, 3aBUCUMAas OT COJICHOCTH BOJIbI, MEHSIETCA OT 15 110
140 5K3/0c00B.

CooTHOIICHRE KA9eCTECHHOID CONCPEHMOI0 OBHCAKOB
Mokoswuecs Alua

; CAMOK APTeMHHM
. PacieTnoe KOJIMIECTRO NOMETOR Y CAMOK Osepo Kynynzmne 888
v o .. Buinynnesue | Y 100,90 0k cKoe
& @ Bony APTeMHH B 3ABBCHMOCTH 0T COJICHOCTH BOALI | 2 7no B
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Metanaynnum

Henonoeospensie
ocobu

Camka

HoJist caMok, %

camey

HIOHb HIONE 4ETYCT CCHTAGDE OKTAGDE

B Xunopoxaenae ™ Jlerane siina ™ [{acroRoneHAe

THCTOrpaMMa pacupeneleHns CAMOK [0 HRHBRTY AJbHOH ILIOOBHTOCTH

g 36,8740,55 Beawmumna cpeyaei ILIOIOBHTOCTH CAMOK APTEMHH
.\?; B 3ABHCHMOCTH 0T COJICHOCTH BOALI
§ Conenocrs, I/ ILI0j 0OBHTOCTE, IK3./0C00E
5 30 340 15-17
E 60-120 140-195 230-260 18-25
% 100 120-180 210-221 27-45
E 70 140-170 230-280 50-60

100 190 230 70-80

150-160 250 90-140

Puc. 9. IlpoayKuMOHHBIE OKA3aTENN MOMYJISAIUN apTeMUH U3 PA3HOTUITHBIX TUIEPTraIMHHBIX BOLOEMOB ANTaiickoro
kpas, 2000 — 2019 rr.
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YucneHHble NOKa3aTeNU NOMYISLIUI apTEMUN B OCHOBHBIX TMIIEPTAIMHHBIX 03€pax AJTaliCKOro
Kpas IOKa3bIBAIOT, 4TO B 03epax Kymynaunckoe u Manoe fIpoBoe nomysnuu pa3BUBajaucCh Ha ypOB-
HE CPEJHEMHOTOJIETHETO 3HAUEHUS B IIpeJieNax CTaTUCTUYECKON OIIMOKH, 32 UCKIIOUEHUEM YHUCIIEH-
HOCTH TIOJIOBO3PEJBIX CaMOK B 03. KymyHnnHCKoe. DTO MOKET OBITh CBSI3aHO C HECOBIAICHHEM CPO-
KOB HAOIIOIEHUSI C TIEPUOIOM MaKCUMAaJIbHOTO pa3Butus ux reHepaunuu (puc. 10). B 03. Kyuykckoe
YHCJIEHHBIE MTOKa3aTeI NOMy/Isuu apreMuu B 2017 . 3HAYUTENBHO MPEBBIIAIN CPEHEMHOTOJIET-
HUE 3Ha4YeHus, a B 03. bonbmoe SpoBoe — Haoboport. [Tokazarenu 2017 r. He npesbimanu 15% ot
CPEHEMHOTOJIETHETO 3HAUEHUSI.

Cp ame T P B, THIC.| Cp TmC Th CAMOK, THIC.
Osepo e T Cpepmeroy e TH MECT, TRIC. 2K3./m3
2000-2016rT. 2017T. 2018r. 2000-2016rr.| 20171 2018T. 2000-2016 rr. 2017T. 20181

Kynympanceoe | 26,64+839 | 43,8946,85 | 22,4244,13 2,0540.65 | 046+0,04 0.3340,12 305,13465,10 366,56+35,82 | 12835+18,33

KyTyEcoe 13,6419 [173,89452,61(100,03223 40| 0,76+0.44 9.0+5,75 1.5540.33 14188457 41 | 1683,56+1079,72 [658,161+169 83
Bomemoe Aposoe | 30, 37+11,15 | 4,80+099 9,6242.01 3,62+1,13 | 0.0540,01 0,5840,16 155,64443 67 4.97+1 22 793442467

Manoe fiporoe | 22.43+13,84 | 16,5249,.06 | 76,74422,65 | 1,1740,79 1,1240,59 0,64+0.09 260,71+113,35 216,72455,08  |563,46+205,40)
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CpeaaerofoBasg THCICHACCTL CAMOK, THIC. JK3./M°
Puc. 10. YucneHnple oKa3aTeau MOMYJSIITAN padyka apTeMUHU B TUIIEPTaTMHHBIX BOJoeMax ANTalHCKOTo Kpast

B 2017 r. nonynsauus apremuu B 03. KynyHIMHCKOE pa3BUBajiach B YCIOBUSAX BHICOKOTO YPOBHS
BOJIbI. MUHepanu3aus BObI B ISTHUI M OCEHHUH TIepro/] ObLTa HUXKE CPETHEMHOTOJIETHETO 3HAYE-
Hud B cpeaHeM Ha 30 %. TemneparypHble YCIOBHUS HE MPEMSTCTBOBAIN Pa3BUTHIO U PA3MHOKEHHUIO
apreMuu B o3epe. KonndecTBo rpagyconHel ¢ CyMMOI aKTUBHBIX TemMIepaTyp Bo3ayxa Boie 10 °C
OBLIIO HIKE TI0 CPABHEHUIO C MPEABIAYIICH MATUIICTKON, HO HE BBIXOJIMIIO 32 TIPEJIEIIbI, XapaKTepHBIS
JUTSL TAaHHOM TePPUTOPUU IO MHOTOJIETHUM HaOmoaeHusiM. Cka3aics HeI0CTaTOK Terlia B UI0JIE — aB-
rycTe U OOMJIbHBIC OCAJIKU B JICTHUW TIEPHO/I.

[Monynsius apremun B 03. KynmyHIMHCKOE OTHOCUTCS K TAPTEHOTEHETUYECKUM 110 MHOTOJIETHUM
HaOJIONIEHUSM, JIOJIsI CAMIIOB HE3HAYUTEIIbHASI WJIM OHH OTCYTCTBYIOT. [IpoayKIIMOHHBIE TTOKA3aTeIN
camMoK B 2017 I He UIMEIOT 3HAYMMBIX OTIIMYHUI OT MHOTrOJIETHUX 3HaueHui. B 2017 1. ucToHOIIEHNE
OTMEYAJIOCh Y CAMOK BTOPOHM U TPEThEU reHepalnu, UX J0Js yBEINYMBAIACh K OCEHHEMY MEPHOTY.

[Ipu ananm3e 3aBUCHMOCTH CIIOCOOA pPa3MHOXKEHUS U KOJMYECTBA KIIAJIOK OT (paKTOPOB CPEIbl
HalIeHbI CIEAYIOINE TOCTOBEPHBIE KOPPEIALMU: J0JA CAMOK C JIETHUMH SHUIIaMH YMEHbIIAETCA
C YBEJIMYEHUEM MHUHEPAIU3ALUKU BOJIbI U TTOHWKEHUEM TEMIIEpaTypbl BOJbI; IPU HACTYIUICHUU HE-
OJIarONPHUSATHBIX TEMIIEPATYPHBIX YCIOBUH (TTOHMKEHHE) YBEIUYMBACTCS OIS CAMOK C ITUCTOHOIIIE-
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HUeM (Ha rpaduKe IpeACcTaBICHO YpaBHEHHE OTPHUILIATEIbHON IMHEHHOM 3aBUCUMOCTH ); KOJTMUECTBO
KJIaJIOK MMEET IMOJIOKHUTEIbHYIO KOPPESIHUIO C YACICHHOCThIO (PUTOIUIAHKTOHA (OTHCHIBACTCS JIH-
HEHHBIM YPaBHEHUEM).

Ozepo Kyuykckoe briarosemnieHckoro paitona — KpymHbBIH MEJIKOBOAHBIN BOJOEM C OOJIOTHCTHIMU
Oeperamu M 3HAUUTEIBLHBIMU IIEPETaaMu YpOBHs BoAbl. Ha BomoeMe OCyIecTBIsSETCS HEperysip-
Hasi 700bIYa apTeMuu (Ha CTAJIUM IHCT) B 3aBUCHMOCTH OT THJAPOJOTHYEeCKuX ycioBuid. B 2017 1.
3neck chopmupoBano nea PITY.

[Momyssims apremun B o3epe B 2017 1. pazBuBanack B 6J1aronpuUsTHBIX THAPOIOTHYECKUX YCIIO-
BUsIX. MuHepanu3auus BOJbI B JIETHE-OCCHHUHN Mepro]] ObUIa HUXKE CPEHEMHOTOJIETHETO 3HAYCHUS
B cpenHeM Ha 12 %. TemneparypHble yCIIOBUSI HE BBIXOJWIN 3a MPEAEIIbl, XapaKTepHbIE Ul TaHHOU
TEPPUTOPUH, XOTs1 ObUIN HIDKE IOKa3aTesei mpeabIayIIero roaa.

B 2017 1. monmynsanus pa3BUBajach B YCIOBHUSIX BEICOKON BOJHOCTH M OOUIIBHBIX OCA/IKOB B HIOJIE —
aBrycre. OOMIBHBIN CTOK ¢ BOZOCOOPHOM mutomaan oOyCIOBMII CHHKEHHUE MUHEPAIU3aLUU BOJBI
B BECEHHMI MIEpHOJ, a OOMIIbHBIE OCAJIKU B JIETHUH MEPHOJI CIIOCOOCTBOBAIIH €I1ie OOJIbIIEMY CHIKE-
HUIO MUHepanu3anuu. CpeqHerogoBoe 3Ha4eHne MUHepaIu3aluu Bojbl B o3epe B 2017 1. 6110 HUXKE
CpPEIHEMHOTOJIETHETO 3HaueHus Ha 7 %. [IporpeBanne NOBEpXHOCTHOTO CJIOSI HAXOAMUJIOCh HA YPOBHE
cpenHeMHOroNneTHUX AaHHbIX. KommuecTBo Teruia B 2017 1. ObUTO HUXKE IO CPABHEHUIO C TPEIBITY-
LIUM TOJIOM, HO HE BBIXOJMJIO 32 MPENETbl, XapaKTEPHbIE I JAHHON TEPPUTOPHUM 110 MHOTOJIETHUM
HaOTIOICHUSM.

O3zepo bonbmioe SIpoBoe — riryOOKOBOIHBIN BOAOEM ¢ HEPAaBHOMEPHBIM NMPOTPEBAaHUEM BOIHOM
TOJIIIY B TEYEHUE BETeTallMOHHOTO niepuoza. [lo MHOTONIeTHIM HAOIIOICHUAM, B BOoeMe Habroaa-
eTcsl CTpaTU(HKALUS C TEPMOKIMHOM, BO3MOXKHO COXPAaHEHHE OTPULIATEIBHBIX TEMIIEpaTyp B JIET-
Huil nepuon Ha ry6une 8—9 m. [pu 3ToM Gnaronapst BEICOKOH MPO3pavyHOCTH BOJIOEMa TEMIIEpaTypa
BOJHOTO cT010a 0—2 M HE UMEET 3HAUUMBIX OTIIMYH.

TemneparypHnas ctparudukanus HaOmoAaIach B Mae ¢ COXpaHEHHUEM OTPULIATEIILHON TeMIiepa-
TYpHl B IPUAOHHBIX CI0sX. B Hrose ormeuanach TemneparypHas CTarHalus ¢ OoKa3aTesiMU OKOJIO
20 °C. CrarHanus coxpaHsiach 10 oceHHero nepuoza. Ionynsus B 03. bonsimoe Sposoe, o MHO-
TOJICTHUM HaOMIOACHUSAM, OTHOCUTCS K MApTEHOT€HETHUECKUM, OHaKo B HtoHe 2017 1. 1011 caMIoB
npesbimana 10 %, mo3roMy nepByro reHeparfo MOKHO OTHECTH K OucekcyanbHbiM. B 2017 r. B mo-
MyJISUM OTMEYAJINCh CAMKH C JKHBOPOXKJIEHUEM, JIETHUMH siiillaMK ¥ LucToHoIeHneM. [lo MHoro-
JIETHUM HaOMIOACHUSAM, Pa3MHOKEHHUE LIUCTAMH OTMEYAETCs C MIOHS C TIOCTENICHHBIM YBEIMYCHHEM
JIOJIA OT 0O1IeH YNCIeHHOCTH K oceHHeMy nepuony a0 100%. B 2017 r. mucToHOIIeHHEe 0TMEYaIoch
B IOMYJISILIUY apTEMUU € aBI'yCTa C HE3HAYMTEIbHON UX JI0JI€H, YTO MPUBEIO K OTCYTCTBHIO IPOMBIC-
JIOBBIX CKOIUIEHUH LIHCT.

B OONBIIMHCTBE TUNEPraJMHHBIX 03€p 300MJIAHKTOH MOHOBHJIOBOTO THIIA U MPEJCTABICH HC-
KITIOUUTENBHO BUJIOM poaa Artemia. Ilpu stom B 2017 1. B 03. KynmyHanHCKoe OBUIM M IpyTHE BUIBI
THIEPTaIMHHBIX TUIAHKTOHHBIX COOOIIECTB: KOJIOBPATKH, BECJIOHOTHE U BETBUCTOYCHIE pakooOpas-
Hele. Habmronaercs oTpunarenbHas 3aBUCHMOCTh MEX/y BEIMUMHON MHHEPATU3AUH BOIbI U YUC-
JICHHOCTBIO COJIOHOBATOBOJIHBIX IJIAHKTOHHBIX 0€CIO3BOHOYHBIX.

IIpu oneHKe YMCIEHHBIX TOKA3aTesIeld apTeMUU B TMIIEPTAIMHHBIX 03epax AJTaNCKOro Kpas
B 2017 r. HamOomnplasi CpegHErofoBasi YHUCICHHOCTh apTEMUU BCEX CTaAMi (32 HCKIIOUYCHHEM
IIUCT) oTMevasiach B o3epax Kyuykckoe (173,9 Thic. sx3/m?) u Kymynmuuckoe (121,1 Toic. 3k3/m°).
Haunmenbmasi cpepHeromoBas YMCICHHOCTh 3auKcupoBaHa B o3epax JlymHoe (6,6 ThIC. 3K3/M*)
u bonbioe SIposoe (4,8 ThIC. 3K3/M?).

B OonpIMHCTBE TUNIEPTaMHHBIX 03€p AJITAHCKOTO Kpasi apTeMusl MpeCTaBlICHa MTapTeHOTeHE-
THYECKUMHU CaMKaMu. YHCICHHOCTh CaMIIOB B TakuX nonyisiiusx B 2017 1. He npebimana 10 sx3/m>.
[1o uMcneHHBIM MOKA3aTeNsIM INIOTHOCTHU MOJIOBO3PEIBIX CAMOK U INIAHKTOHHBIX nucT B 2017 1. u-
JUpylolee nojokeHue 3anumano o3. Kyuykckoe. Haubonplas miogqoBUTOCTh CAMOK apTeMHUHU OT-
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MCUYCHA TaK>X€ B O3. Ky‘-IyKCKOG. Haumensmie ynciaeHHbIe MOKa3aTeIn MOIYJIAIUA apTCMUN ObLIH
XapakTepHsl 1 03. bonsiioe fposoe.
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