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KonmuectBo 100bIBaeMOM pBIOBI OTCTAET OT MOTPEOHOCTH HacesieHHs. Llenbio poBeIeHHOTO MCCIIeT0BaHUS
SIBIISUIOCH M3YYeHHUE pa3HooOpa3us prI0, BEUIABINBAaEMBIX B 14 ManbIx pekax banxamckoro 6acceiiHa pproakamu-
moburensmu. PazHooOpasue moObIBaeMBIX PHIO M3Yy4aiH B CBSA3M C YAAJIEHHOCTHIO PEK OT KPYIHBIX TOPOJOB,
CTETICHbI0 OXPaHbl, MAKCUMAJIBbHON TEMIIEPATYPOil BOJBI JIETOM, COJACPKAHHUEM HOHOB aMMOHHS M HHTPATOB.
Pa3zHooOpasue abOpUreHHbIX PBIO B yJIOBaX YBEJIMYMUBACTCS C YAAJICHHUEM OT TOPOJIOB M HATMYUEM 3aIlUIIEHHBIX
yqacTKoB pek. OCHOBHBIMH BHJAMH BBUIOBJICHHBIX PBHIO OBIIH aOpureHHBIE TOJNBINH ocMaH Gymnodiptychus
dybowskii, wemryitaateiii ocman Diptychus maculatus, 6anxamnickas MapuHka Schizothorax argentatus M qyxe-
pomHast ¢hopenb Oncorhynchus mykiss. AbopureHHbie OanxaliCKuii OKyHb Perca schrenkii M NATHUCTBIA TyOau
Triplophysa strauchii Takxe MOTYT JOOBIBAThCS PhIOAKaMHU-TIOOUTENISIMU. B pe3ynbTare HEraTUBHOIO aHTPOIIO-
TEHHOTO BO3/IeHCTBUS OaJIXalICKUil OKYHb MCYe3 U3 OOJILIIMHCTBA UCCIIEJOBAHHBIX PEK, 3HAUNTEIILHO COKPaTHII-
csi apean Oayxamicko MapuHKH. sl yCTOWYMBOrO CyNIECTBOBAHHMSI HOIYJSLHA JOOBIBAEMBIX phlOaKaMHu-
JHOOUTEIAMU PHIO HEOOXOIMMO HAIMYME 3alIMIIEHHBIX OT BO3JEHCTBHS YeIOBEeKa y4yacTKOB pek. /s opranusa-
K 3GPEKTUBHOTO YIPaBICHUST PHIOHBIMU PECypcaMH MalbIX PeK HEOOXOAUMO AajbHeillliee N3ydeHHe 3aKo-
HOMEPHOCTEH UX (YHKIIHOHUPOBAHHUS.
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BBEJIEHUE

Bonpmas 4ucieHHOCTh JtONIeH, WX PacTy-
M€ HWHIWBUAYaJIbHBIC IOTPEOHOCTH, HPUBEIH
K TOMY, YTO PBIOBI, HACENAIOIINE KOHTHHEHTAJIb-
HbIE BOJIOEMBI, CHJIBHO CTPaJalOT OT HEXBATKH
BOJIBI B PE3YJIbTATE €€ MCIIOJIB30BAHUS ISl CEIlb-
CKOXO3SHCTBEHHBIX, MPOMBIIIJICHHBIX W OBITOBBIX
HYKJ, IPOU3BOJIEHBIX HM3MEHEHUH THIPOIOTHYe-
CKOTO peXHMa PEK, 3arpsi3HEHHUS W OHOoJIoTHYe-
ckux mHBaszui [VOrdsmarty et al., 2010; Ormerod
et al., 2010; Reid et al., 2019]. Haubosnee cunbHOe
HETaTUBHOC BO3JICHCTBHE JACATCIBHOCTD YEIOBEKA
OKa3bIBae€T Ha KOHTHHEHTAIbHEIC BOAOEMEI. PHIObBI
OCTAIOTCSl TEMH IHILEBBIMU OOBEKTAMHU YEIOBEKA,
00JIbIIAast 9aCTh KOTOPBIX J0 CHX IOp ITOOBIBaeTCS
B CCTECTBEHHOH cpene. OTa TEHIACHIUSA B Oyay-
IIEM HE TOJIBKO COXpPaHUTCS, HO M OyJeT Hapac-
tath [Di Minin et al., 2019; Reid et al., 2019; Van
Rees et al., 2021]. KonmnyectBo moObIBaeMON PhI-
OBl CHJILHO OTCTaeT OT crpoca Ha Hee [Cressey,
2009; Golden et al., 2016].

Oco0eHHO OCTpO JaHHAs NpoOieMa CTOWT
B llenTpanproit Asum [Petr, Mitrofanov, 1998].
bacceiin o3epa banxam sgBiasercs  OAHUM
U3 KPYIHEUIIINX 0a3KMCOB, OOJbIIAs YacTh KOTO-
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poro pacrojoxeHa Ha Tepputopun PecrmyOmuku
Kazaxcran. Kpome camoro ozepa bamxam 3aech
pacroyio’keHa KpymHash cUcTeMa AJIaKOJIbCKUX
03ep, HECKOJFKO OONBINX peK (B 300reorpadu-
YEeCKOW JTUTepaType Al 3TOH 00JIacTW 4acTo uc-
MOJIL3YIOT Ha3BaHUe CeMHpeube), MMEIOIUX 00-
IIUPHYIO CETh MPUTOKOB, W OOJBIIOE YHcio Oec-
cTouHbIX pek. B mocnemnne 30 jer B 3Tom Oac-
CeifHe TPOM3OLIIO CTPEMUTENFHOE YBEIMYCHHE
YHCJICHHOCTH HaceJIeHHsI. DTO MOBIIEKIIO 3a COOOMH
HETAaTHBHYIO  TPaHC(HOPMALMI0  €CTECTBEHHBIX
naHamadTOB, TMOBBIIICHHYI0 PEKPEallMOHHYIO
Harpy3Ky Ha €CTECTBEHHBIE BOJOEMBI, COKpallle-
HHE DPEYHOTO CTOKAa U 3arps3HEHHE BOJOEMOB
[Petr, Mitrofanov, 1998; Graham et al., 2017;
Mischke et al., 2020; Pueppke et al., 2020].
Marible peku SIBJISIOTCSA KIFOUEBBIM 3BEHOM,
OIIPEACIAIONINM OJIaronojydue OONBIINX PEeK U
MIPETOpPHBIX dKocHUCTeM. B Oacceitne ozepa bai-
Xalll OHU OCTAIOTCS TOCIICTHIM YOSKHUIIIEM abopH-
reHHoil uxtuodaynsl [Tumupxanos, 2000 (Ti-
mirkhanov, 2000); Mamunos u ap., 2012 (Mamilov
et al., 2012)]. HecMOTpsi Ha BaKHOCTh MaJbIX PEK,
COCTOSIHMIO OMOJIOTHMYECKOr0 pasHoo0pas3us U BO3-
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MO>KHOCTSIM HCTIOJIB30BaHHUSI UX PECYpPCOB JI0 CHX
mop ynensercst mMano BHUMaHus. Llens mpoBeneH-
HOTO HaMM HCCJEIOBaHUS — CPABHUTEIBHOE H3Y-

YeHHe PHIOHOIO HACEIEHHS MalbIX PeK, Pacrolo-
KEHHBIX Ha pas3MYHOM YAAJeHWH OT KPYITHBIX
ypOaHHU3UPOBAHHKIX IICHTPOB.

MATEPHAJIbI U METObI

IToneBrle HccnenoBaHusl NPOBOAWIN B IIe-
puox ¢ 2012 mo 2021 1T. Ha peKax, pacioIoKeH-
HBIX Ha Pa3IUYHOM YyJIAJICHUU OT Hauboyee KpyI-
HBIX ToponioB — Anmatel U Tanasr-Kopran. Ilepe-
YeHh OCHOBHBIX HCCJICIOBAHHBIX PEK B TIOPSIKE
yIaleHusl OT KPYHHBIX TOPOAOB TakoB: bonbiias
Anvarnnka, Manas Anmatuarka, Ecenrait (Bec-
HOBKa), banbikter > Hccwik > Typrens > Unnuk >
Kerenb, Tekec, Hlankonecy, unxunsl, Ypa-
)kap, OMenb, Kateiacy. Pexn bonbmas Anmatus-
ka, Manas Anmarmnaunka, Ecenraii (BecHoBka)

70.000

pacmnosoxeHsl B ropojie AnMathl, peka bambIKTb
— Ha BOCTOYHOM okpamHe 1. Tamasl-Kopran
(puc. 1). Hcrokun u 3HAaYMTENbHAs YacThb DPEKU
Emenp Haxonmarcs Ha Teppuropun coceaneid Ku-
tarickoii Haponnoit Pecniyonuku (KHP), rioe peka
MHTEHCUBHO HCIIOJIB3YETCSI HE TOJIBKO IS OpO-
LICHHUS I0JIEH, HO M BbIpamMBaHus pblObl. Hmk-
HUWM yyacToKk p. Tekec Takke paclooXeH
Ha tepputopun KHP. Bce ocranbHble peku moin-
HOCTBIO PACIOJIOKEHBI Ha Tepputopun Pecry6nu-
ku KazaxcraHn.
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Puc. 1. CxemaTudeckas KapTa paiioHa HCCIIeT0BaHUH.
Fig. 1. Schematic map of area of investigation.

CognepxaHue TMOHSTUS  “IPOMBICIOBBIN™
BUJ| pa3lIN4aeTCsl y aJMHUHUACTPATUBHBIX OPTaHOB,
XO3SIMCTBYIOIIMX CYOBEKTOB UM  MXTHOJIOIOB.
B nanHoi#l cTtaThe Mbl Ha3bIBA€M MPOMBICIOBBIMHU
BHUJaMH BCE BUJBI PBIO, JOOBIBaeMbIe phIOaKaMu-
JOOUTEIISIMU C TICNTBI0 YITOTPEOICHUS B TIHIITY.

JlocTymmHOCTE BOZOEMOB JUIsI  PHIOOJIOBOB
ONpPENENseTCS HE TOJBKO PACCTOSIHUEM OT TOpo-
JIOB, HO TakXke W KadecTBoM Jnopor. [losTtomy
B KQ4eCTBE MEpPHl YAAICHHOCTH BOJOCMOB FC-
MOJIb30BAII MUHHUMANbHOE BpeMs B IyTH (t, 9).
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Bce uccrnenoBaHHble peKd, HAUMHASCH B TOpax,
3aKaHYMBAIOTCS HAa PaBHHMHE M BIIAJAIOT B OoJjee
KpyIHBIE peKu WM o3epa. Jms omucaHus ux
PBIOHOTO HaCEJICHHUSI WCIONB30BAIN TPE]I0KEH-
HYIO IJI aJIbIMMCKUX PEK CHCTEMY pa3AeiCHUs
Ha 4 30HBI: TasHUS CHETOB (3po3uu), HOpMUpPOBa-
HUAS CTOKa, MEAHIPUPOBAHUA U JIETHTOBO-
actyapnas [Feunteun et al., 2001]. B pekax Ke-
ress U llankonecy ruposoruyecKuii peskuM or-
peAensAeTCsl €CTECTBEHHBIMU (DakTOpamu, B 30HE
MEaHJIPUPOBAHUS BCEX OCTAIBHBIX pEKax COOpPY-
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JKEHBI TUIOTUHBI M UMEIOTCS MPYABl Pa3iIndHOTO
HazHadyeHud. /{1 oTioBa peI0 B peKax HCIOIB30-
BaJIM CAYKU Pa3IN4YHON KOHCTPYKLUU, MATBKOBYIO
BOJIOKYIITY, KPIOUKOBYIO CHACTh, a B IPyJax U BO-
JOXpaHWIHIAX — TaK)Ke CTaBHBIE CETH C pa3Me-
pom staen 20, 30, 40, 50 m 60 MM mHHOHN 25 M U
BBICOTOM 2 M Kaxkaas. Takke MPOBOJWIM OMpPOC
PBHIOOIIOBOB-IIIO0OHTENEH W W3ydalld BUIOBOW CO-
CTaB YJIOBOB U pa3Mepsl peI0. [[s yrouHeHus Bu-
JIOBOTO COCTaBa PhI0 M3yYaeMBbIX PEK OBLIU HC-
MOJIb30BaHbl COOPBI M3 300JOTHYECKON KOJIICeK-
uu PecrryOiamKaHCKOro ToCyIapcTBEHHOTO Mpe-
npusttua “UuctutyT 30001 KoMuTeTra Hayku
MunncrepcTBa 00pa3oBaHus U Hayku Pecmry6Omu-
ku Kazaxcrtad u 3oomoruueckoro HHCTUTyTa Poc-
CUHCKOH aKkaJleMUH HayK.

[Homymnsiimy kaxmoro Buma peid (hopmupy-
FOTCsI TI0J] BO3JCUCTBUEM MHOTOYUCIICHHBIX (DaKTo-
pOB OKpy»Karoien cpeabl. Mbl M3MEpsIM MaKCH-

MaJIbHYI0 TeMIeparypy Bojabl Ha riyomHe 0.2 M
(°C), coneprkanrie MOHOB aMMOHUS U HUTPAT-UOHOB.

Ha HexoTOphIX pekax HMEITCS YYacTKH
HEJOCTYITHBIE I O0JIOBA B CHIIY €CTECTBEHHBIX
npuduH (OOpBIBBI, CKajbl, TycTas HpuUOpexHas
pacTUTENBHOCTD). YacTh peKk HaXOMUTCS B TPaHU-
1ax 0co00 OXpaHAEMBIX MPUPOIHBIX TEPPUTOPHUIL
(OOIIT). Moo 3aluIIeHHBIX OT 00JI0Ba y4acT-
KOB (p) OIICHMBAJIM CYOBEKTUBHO B OTHOIICHHUH
K 001IIeil MPOTSHKEHHOCTH PEKH.

Jlnst BeISICHEHUST BIUSTHUS Pa3lIMIHBIX (aK-
TOPOB M YCJOBUII OOMTAaHUS B Pa3iIMUYHBIX peKax
Ha pasHooOpasue pwri0 Obim mcmonb3oBaH CCA
(Canonical Correspondence Analysis) weron
MHOromepHoro ananusa [Braak, Verdonschot,
1995] B mporpamme PAST, xoTopblif MO3BOJISET
paccMarpuBaTh pacrpeielieHne BUAOB B COOTBET-
CTBHE C U3MEHEHHUSIMHU (aKTOPOB.

PE3VJIBTATBI UCCJIEJOBAHUA U UX OBCYXXJIEHUE

1. AGuoTHYecKHe XapaKTePUCTUKHU BO-
moeMoB. lVccnenoBaHHbIE PEKU CHIIBHO pasinya-
I0TCA Kak 1Mo abnotmueckum Qaxropam (Tabdm. 1),
TaK | M0 TOCTYIHOCTH TSl 00710Ba. 3HAYUTENbHAS
yacte peku lllankomecy, BepXHHE YYacCTKU DPEK
bonbmass Anmatunka, Mamas Anmatueka, Hc-
cbik, Ywmmuk, Ypmkap u KatelHcy HaxomsTcs
B mpeaenax OOIIT. Ha pexax bansiktel m Tekec
MMEIOTCSl BOJIOXPAHWIUINA, 3aKPBIThIC JUIS TOCe-
menns. Ha ocTampHBIX pekax UMEIOTCS JIWIIb He-
0oJpIIE YYacCTKH, HEAOCTYIHBIE s 00J0Ba
B CHJIy €CTECTBEHHBIX MPUYWH. YacTh 30HBI MEaH-
npupoBaHus pek bombiras AnmaruHka, Manas
Anmatuaka 1 EceHraii HaxoguTcs B 4epte T. AJl-
MaThl. Pyciia 3Tux pek B yepTe ropoja ObutH mpe-
BpallleHbl B OSTOHHBIC KaHAJbl C KacKaJaMH BO-
MPEeKH PEKOMEHAANUSIM HXTHONOTOB [[IyxoBieB
u ap., 1988 (Glukhovtsev et al., 1988)].

B nernuit nepuox Temreparypa BOIbI B pe-
KaX 3aKOHOMEPHO YBEJIMYHMBACTCS OT HCTOKOB
K ycThto. Hambosbinas Temreparypa BOJABI 3aBH-
CUT HE TOJBKO OT CKOPOCTH TEYCHHs, OOBheMma,
TIyOWHBI ¥ MYTHOCTH BOJIbI, IPOTSKEHHOCTH pe-
KH, HO TaKKe€ OT HAINYUA NPYIAOB, TEMIIEPATYPHI
BOJIBI, TIOCTYTIAIONIEH W3 POJHUKOB W TPHUTOKOB,
MOCTYIIEHUS! BO3BPATHBIX BOJ C TIOJNEH opoire-
HUs1. MHOTHE a0OpUTeHHBIE BUJIBI PHIO TIPEAIIOYH-
TaloT TemrepaTypy He Bbime 25°C.

CogepxaHre aMMOHHUHHOTO a30Ta B BOJIC
3aKOHOMEPHO  YMEHBIIAeTcsi C  yJaJeHUEeM
OT KPYIIHBIX HACEJIEHHBIX IIYHKTOB. BbIcOKHE
KOHIIEHTPAI[MK HUTPAT-HOHOB OBLTH OTMEYEHBI
HE TOJIBKO B TOpOJIaX, HO W HEKOTOPBIX YIalleH-
HBIX peKax, B 0acceliHaX KOTOPhIX MMEIOTCS 3Ha-
YUTEJbHBIE MOCEBHbIC IUIOWIAAN. BeposTHO, 3TO
CBS3aHO C TIOMAJaHWEM HHUTPATOB B BOXY B pe-
3ylbTaTe MPUMEHEHHsS] XMUMHUYECKUX yIO0OpEHHIA,
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CMBIBa C )KHBOTHOBOAYECKUX (hePM M BO3IYIIHBIM
MEPEHOCOM OCTAaTKOB He(TeCcoAepIKaIliero Toru-
Ba [Vitousek et al., 1997; Lepori, Keck, 2012].
BbIsicHEHO, 4YTO CcOeQUHEHHsI a30Ta, Momaaas
B BOJIy, MOTYT BBI3bIBATH HE TOJILKO YBEIUYCHHE
ee KHCJIOM peakIvM, HO TaKXe BBI3bIBATH OT/a-
JICHHbIC HETaTUBHBIE MU3MEHEHHsI B DKOCHUCTEMax
BOJIOEMOB ¥ CITy)aT PaHHUMH IMPEIyPexKACHHs-
MH OBICTPBIX M pPaJUKAIbHBIX M3MEHEHHH B Oy-
nymeM [Vitousek et al., 1997; Schlesinger, 2009].
[TosTOMy TONbKO HamboNee ynaleHHas W 3aily-
nieHHas peka [llankonecy MOXKET CUUTATBCS OT-
HOCHTEIHHO OJIaromoIyIHOH.

2. JluHaMMKa BHWAOBOIO0 pPa3HO0Opa3ust
pbI0. [laHHBIE O COBPEMEHHOM Pa3HOOOpa3uM PHIO
W UX PACTpENeNICHNd B COOTBETCTBHE C BEPTH-
KaJbHOM 30HaJIbHOCTHIO 00001IeHb! B Ta0. 2. Bee-
ro B HCCIIEIOBAaHHBIX pekax oOHapykeHO 24 Buaa
PBIO, M3 HUX B YIIOBAaX PHIOAKOB-IIFOOHUTENEH OBLTH
OTMEUCHBI 6 aOOPHUICHHBIX U 7 Ty)KEPOJHBIX BH-
noB. M3 m3BectHBIX s Bamxamickoro Oaccelina
BuaOB pbi0 [[lykpaBen, Murpodanos, 1992 (Du-
kravets, Mitrofanov, 1992)] B ucciaenoBaHHBIX Ma-
JBIX peKax HaMH He ObLIM OOHapy>KeHbI a00pUTeH-
HblC WINHCKass MapuHKa Schizothorax pseudak-
saiensis Herzenstein, 1889 m dykepomHble IIHIT
Acipenser nudiventris Lovetsky, 1828, apanbckuii
ycau Luciobarbus brachycephalus (Kessler, 1872),
oemerii amyp Ctenopharyngodon idella (Valen-
ciennes, 1844), Genblii ToncTonoOuk Hypophthal-
michthys molitrix (Valenciennes, 1844), oObIKHO-
BeHHBIN kepex Leuciscus (Aspius) aspius (Lin-
naeus, 1758), nmunb Tinca tinca (Linnaeus, 1758),
cubupckuii enen Leuciscus baicalensis (Dybowski,
1874), com Silurus glanis Linnaeus, 1758, Gepm
Sander volgensis (Gmelin, 1758), amypckuii 3mee-
ronoB Channa argus (Cantor, 1842).
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Ta6auna 1. O6mast xapaKTepUCTHKA UCCIEAOBAHHBIX PEK

Table 1. General characteristics of the investigated rivers

Ne Pexu ®daxropsl / Factors
Rivers Bpewms B mytn, | MakcuMmanbHast NH,", mr/n | NO;y, Mr/n | 3amuiieHHsie Y4acTKH
q temneparypa, | NH,", mg/l | NOs, mg/l (mpuMepHast 10JIsT OT
Travel time, °C BCEH JUTMHBI PEKH)
hour Maximum tem- Protected sections (ap-
perature, °C proximate proportion
of the entire length of
the river)
1 | Bonbmas AnmatuHka 0.5 28.5 0.72 5.12 0.05
Bolshaya Almatinka
2 | Manas AnmaTuHUKa 0.5 28.3 0.84 7.51 0.01
Malaya Almatinka
3 | Ecenrait 0.5 21.8 0.84 5.21 0.00
Esentay
4 | BanbIKThI 1 27.8 0.45 1.40 0.01
Balykty
5 | Ucerik 2 26.2 0.53 0.30 0.05
Issyk
6 | Typrens 2 25.8 0 0.70 0.05
Turgen
7 | Yunuk 2 28.0 0 1.20 0.25
Chilik
8 | Kerenn 5 23.8 0 0.10 0.01
Kegen
9 | IuaXMIBI 5 29.2 0 13.29 0.01
Shynzhyly
10 | Tekec 6 24.5 0 0.03 0.25
Tekes
11 | Ypmxap 7 223 0 5.76 0.10
Urjar
12 | KartbiHCy 7 27.8 0 3.28 0.10
Katynsu
13 | Emenb 8 31.5 0 1.94 0.00
Emel
14 | Manxonecy 10 17.4 0 0 0.30
Shalkodesu

Nnuiickas MapuHKa Hcyessia B pe3yjbTaTe upes-
MEpPHOTO MPOMBICIIA W HEOIAroNnpHUsITHBIX U3MEHE-
HUil cpeapl obutanus [bammberoB m ap., 2010
(Baimbetov et al., 2010); Mamilov, 2020]. OtcyT-
CTBHE JPYTUX BHIOB OOBSCHIECTCS HETIOMXOISIIH-
MU YCIOBUSIMU CYILeCTBOBaHMs. benblii amyp u
Oenbiii ToscTONOOMK 10 2010 T. MCKYCCTBEHHO
BOCIIpoM3BOAWIMCh Ha Kazaxckoid mpou3BOJICT-
BeHHO-akKmMarn3aiuonHoi cranimu (Kasl1AC)
B TOopolie AJMATBI, OTKyJa COEXaBIias MOJIOb
nonazana B peky Manas Anmarvaka. B HacTosiee
BpEMSI ATa CTAHITUS TIPUIILIA B YIIAJOK M BOCTIPOU3-
BOJACTBO MOJOIM MpeKpatuiaock. CoM U CyJak mo-
M13/1a10T B YJIOBBI B CaMOM yCThe pek Manas Anma-
THHKa, Mcchik 1 UMUK, aMypcKAid 3MeerojioB —
B npyAax Kamuarailckoro HepecTO-BbIPOCTHOTO
xo03s1icTBa. MoJo/b Kapra U cyJaka TakKe 3aBO-
3UTCS apEHAATOPaMH ISl TFOOUTEIHCKOW PHIOATKA
B Pa3NIMYHbBIC MPYJbI, CBSI3aHHBIC C pekamMu boib-
mas AnmathHKa, Mamas AnMatuaka, VMccelk u
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Yunuk. B pesynbTaTe 3arpsi3HeHNs, CTPOUTEIHCTBA
IUIOTHH M YPE3MEPHOTO BBUIOBA K KOHILY MPOILLIO-
r'0 BeKa OCMaHbl 1 MapHHKa UCYE3IH Ha ypOaHW3H-
POBaHHBIX y4acTkax pek bosbmas u Manas Anma-
THHKa U EcenTail.

Pe3ynbraTel MHOrOMEpHOro aHaliHu3a IMOKa-
3aJii SIBHOE pas3fiefieHue BOJOEMOB Ha TPH TPYIIIIEI
B TpaaueHTtax (akropos (puc. 2). Harpysku kom-
noHeHTt (eigenvalues/lambda) Ha mepBylo u BTO-
pyl0 ocu cocTaBuiId CcOOTBeTcTBeHHO 0.353 wu
0.173 u obbsacusoT 90% Bapuanuii. O60co0ICH-
HyI0 Tpymiy oOpa3oBanu Haubolee yaaneHHas,
3alIMIICHHAs U X0loAHoBoAHAs peka lllankonecy
C ee IJIaBHBIM NPOMBICIIOBBIM BHAOM — YelTyihda-
TBIM OCMaHoOM. Bo BTOpOW TpyIlle HaxoAsaTCs
HauOoJiee MOCTYIHBIE TEIUIOBOAHBIE PEKH, TAe
pBIOAKaMU-TTIOOUTENSIMU  TOOBIBAIOTCS  MPEUMY-
IIECTBEHHO YYXEpOJHbIe BUABI — Kapll, Kapach,
Jem u cynak. B TpeTbeli rpymmne okasanuch BOIO-
eMbl CpElHEH YHaJIeHHOCTH, YPOBHS 3aIIWUTBHl U
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TEeMITepaTyphl, B KOTOPBIX OOUTAIOT abOpUTCHHBIC
Oanxalckass MapHHKa, TOJIbIA OCMaH, ISTHUCTBIH
rybad u uyxepoaHas MuKrka. Hamnuwme oxpa-
HSIEMBIX TPUPOJHBIX TEPPUTOPUN M TPYIAHOIOC-

TYIHOCTb PEK HOJIOKUTENBHO BIUSIOT Ha CYIIECT-
BOBaHME B HUX YEIIyHYaTOro OCMaHa, TOJIOr0 OC-
MaHa, OanxamcKkoi MapuHKH U MUKXH (puc. 3).

Tabauna 2. CoBpeMeHHOE pa3Ho00pas3re prIOHOTO HACEICHHS U paclpeiesieHue BUI0OB M0 30HaM HUCCIICIOBAaHHBIX PEK

Table 2. Modern diversity of the fish population and the distribution of species in the zones of the studied rivers

Pycckoe Hay4unoe Ha3BaHue 3HaueHue 30HBI peKn
Ha3BaHHE Valid name Importance River zonation

Common name I 11 111 v
Aobopurennsie (11 BuIoB):
Indigenous (11 species):
Yermryiyarsid Diptychus maculatus Steindachner, I 7,10 0 0 0
ocMaH 1866
Scaled osman
Tonblit ocmaH Gymnodiptychus dybowskii II 0 1-12, 14 1-3, 5-12, 7,8, 14
Naked osman Kessler, 1874 14
banxamckas Schizothorax argentatus Kessler, II 0 0 4,9-12 4
MapuHKa 1874
Balkhash marinka
CemupedeHckuit | Phoxinus brachyurus Berg, 1912 H 0 0 4, 8-12 7,9
TOJIbSIH
Seven River’s
minnow
Banxanickuit Rhynchocypris poljakowi (Kessler, H 0 7 7,8,10 0
TOJIbSIH 1879)
Balkhash minnow
Tuberckwuii ronen | Triplophysa stoliczkai H 14 5-12, 14 5-12, 14 4,9, 14
Tibetan stone (Steindachner, 1866)
loach
Tl'onen CeepuioBa | Triplophysa sewerzowii H 0 0 13 0
Severtzov’s stone | (G.Nikolsky, 1938)
loach
Ceppilii romert Triplophysa dorsalis (Kessler, H 0 0 1,2,4-8 0
Grey stone loach | 1872)
ITaTHUCTBII Triplophysa strauchii (Kessler, II 0 0 1-12 1-12
ryoau 1874)
Spotted thicklip
loach
OIHOIIBETHBIN Triplophysa labiata (Kessler, 1874) I 0 10 5-8, 10 0
ryoau
Plain thicklip
loach
Banxamickuii Perca schrenkii Kessler, 1874 IT 0 0 2,4,10 0
OKYHb
Balkhash perch
Uysxepoausie (13 BunoB):
Alien (13 species):
Mukuxa Oncorhynchus mykiss (Walbaum, II 7,14 6,7, 14 7 7
Rainbow trout 1792)
[TnotBa Rutilus rutilus (Linnaeus, 1758) II 0 0 0 2,5-7
Roach
Peunas ab6ottuna | Abbottina rivularis (Basilewsky, H 0 0 1-7, 13 2,4,13
Abbottina or false | 1855)
gudgeon
AMypckuit Pseudorasbora parva (Temminck H 0 0 1-4,9, 11— 1-9,
gebadoK et Schlegel, 1846) 13 11-13
Pseudorasbora, or
topmouth
gudgeon
Jlem Abramis brama (Linnaeus, 1758) I 0 0 0 2,5-7,13
Bream
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Pycckoe Hayunoe na3Banue 3HaueHue 30HBI peKu
Ha3BaHHE Valid name Importance River zonation

Common name I 11 111 v
I'ma3uarerit Rhodeus ocellatus (Kner, 1865) H 0 0 1,2,5-7 1,2,5-7
ropyak
Rosy bitterling
CepeOpsHbIit Carassius gibelio (Bloch, 1782) IT 0 0 1-3, 5-7, 1-3, 5-7,
Kapach 10, 13 13
Prussian carp
Cazan (kapm) Cyprinus carpio Linnaeus, 1758 II 0 0 2,5-7, 10, 2,5-7,
Carp 13 13
BocTpoOpromka Hemiculter leucisculus I 0 0 2,7 0
Sharpbelly (Basilewsky, 1835)
Kuraiickast Oryzias sinensis Chen, Uwa, Chu, H 0 0 0 1,2,5-7
MeaaKa 1989
Chinese rice fish
Cynax Sander lucioperca (Linnaeus, IT 0 0 0 2,5-7
Pike-perch 1758)
Dneotpuc Micropercops cintus (Dabry de H 0 0 2,13 1-7,13

Thiersant, 1872)

Kuraiickuii Rhinogobius cheni (Nichols, 1931) H 0 0 2,13 1-7, 13
OBIYOK

IIpumeuanue. “I1” — npomeicioBelil Bua, “H” — HenpoMsbicnoBelil Bua. Pumckumu nmdppamu 0003HaueHBI 30HBI PEK:
I — TastHus cHeroB (3po3un), 11 — popmupoBanus croka, III — meannpupoBanus, IV — nensroBo-3cTyapHas. Apadbckue
dpsl 0003HAYAIOT PEKH B COOTBETCTBHE C HyMepauuei B Tadi. 1, “0” — Bua He oOHapy»KeH.

Note. “P” — commercial species, “N” — non-commercial species. Roman numerals indicate river zones: I — snowmelt
(erosion), II — runoff formation, III — meandering, IV — delta-estuarine. Arabic numerals designate the rivers in accor-
dance with the numbering in Table 1, “0” — the species was not found.

3. BausiHue Ha BUAOBOe pa3HoOOpasue
pPbI0 JIIOOUTENBCKOT0 pbIdoJIoBeTBA. JII0OU-
TEJNBCKOE PHIOOIOBCTBO B HACTOSILEE BPEMsI CTallo
OHAM W3 CWIBHBIX (DAaKTOPOB BO3IEHCTBUS
Ha pa3HooOpa3ue W YHCIEHHOCTh PHIO BO BHYT-
peHHuX Bopoemax Bcero mupa [Arlinghaus et al.,
2017]. U3 abopureHHbIX BUa0B pbi0 banmxamickoro
OacceliHa BHICOKUMH BKYCOBBIMH KaueCTBaMHU 00-
nanaoT o0a BUIa OCMaHOB, Oanxamickas MapHHKa
u Oanxanickuii okyHb. [lo mkame komMmepueckon
IEHHOCTH, MPEIOKEHHON sl pei0 PecrryOnuku
Kazaxcran [Amupranues u ap., 2006 (Amirgaliev
et al., 2006)], ocMaHbI U OalXalICKUK OKYHb OIle-
HUBAIOTCA B 3 Oayia, a Oajxamickas MapuHKa U
¢dopens — 4 U3 5 MaKCUMalbHO BO3MOJKHBIX.
KpynHsle ocoOu maTHUCTOTO rydaya U OJHOLBET-
HOTO TOJBLA TOXE YHNOTPEONAIOTCS B THILY
[Murpodanos, 1989  (Mitrofanov, 1989)].
Ha ropHbIX ¥ IpearopHbIX yyacTKax peK B YIOBax
pBIOAKOB-IOOUTENIEH OTMEYEHB a0OpPHUTCHHBIE
BHJIBI — TOJIBIA OCMaH, YelIyH4aTelii OcMaH, Oai-
XallCKasi MapvHKa, ISITHUCTBIM ry0au, a Takxke
gyxepoaHas hopens (Mukmka). KpymHbIx ocobeit
OJHOLIBETHOT'O Ty0aya MECTHBIC KUTEIU JTOOBIBA-
am Tonbpko Ha p. Tekec. Ha paBHHHHBIX ydacTkax
pex BOJIM3M ypOaHW3UPOBAHHBIX TEPPUTOPHHA OC-
HOBY YJIOBOB COCTaBJISIFOT aOOPHUICHHBIN TOJIBIH
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OCMaH M 4y)KepoJIHbIE JIelll, JI0TBa, Kapach, Kapm
U CyJaK.

UenryiiyaTelii OCMaH HACENSIET UCKIHOYU-
TEJIHHO BBICOKOTOPHBIE YYaCTKH PEK U HUKOI/Ia He
BCTpEUaeTCs] HIKE 30HBI (POPMHUPOBAHHS CTOKA.
Bacceiin pexu Unu siBisieTcst ceBepHOU rpaHuuei
apeaja 3TOro MHUPOKO PaclpOCTPAHEHHOTO B rop-
HbIX pekax Tsasb-Illans u Ilamupa Bupga. Msico
YeIryiyaToro OCMaHa BBICOKO IIEHHTCS MECTHBI-
MU KHUTelnIMU. PaHee ero moObya orpaHMYUBa-
Jach TPYIHOJOCTYHHOCTBIO MeCT OOHUTaHUS.
OpnHako pachpoCTpaHEHHWE Cpely HaceleHUs aB-
TOMOOWJIEH  TIOBBINICHHOH TMPOXOJUMOCTH U
YJIydlIEeHHE JAOPOr MPHUBEIH K 3HAYUTEIHHOMY
yBeNHUYeHHUIO A00BBaeMbIX poI0. Cyas mo mare-
puaiiaM KOJUJIEKIMH, U3 BepXoBUM pek bombiias
Anmatuska, Manas AnMatunka u Mccelk yenryii-
4aTbIil OCMaH UCY€e3, BEPOSITHO, Y’KE B NIEPBOH MO-
JIOBUHE TIPOIIIOTO Beka. Hamu 3TOT BUA OBLT 00-
Hapy)XeH JUIIb B BEPXOBBAX ABYX YIAJICHHBIX,
TPYAHOIOCTYITHBIX U HaXOJSAIIUXCS TOJA OXPaHOU
pek — Tekec u llankonecy. MakcumanbHas JIJTMHA
OTJIOBJIEHHBIX MECTHBIMH JKHTEJISIMH PBIO COCTaB-
nsna 224 u 379 mm cooTBeTcTBEeHHO. Panee B Bo-
noemax Kaszaxcrana ocobu xpymnnee 30 cM HE OT-
Medanuchk [CumopoBa, Tumupxanos, 1988 (Sido-
rova, Timirkhanov, 1988)].
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Puc. 2. Pacnipenesnenue ucciejoBaHHbIX BOJOEMOB B rpaineHTe (GakTopoB cpenpl 1o pesynsratam CCA. t — BpeMs B myTH
JI0 BOJIOEMa; P — JI0JIsl 3allMIIEHHBIX OT MpOMBbICTa yyacTkoB; C — TemrepaTypa Bojibl; cosiepikanue noHos NH, 1 NOy,
BojoemMsl Shynzhyly up, Shynzhyly mid Shynzhyly down — cooTBecTBeHHO BEpXHMIA, CpeTHUI M HM)KHUH Y4acTKH PEKU
unxwmiel, Kegen — p. Kerens, Katynsu — p. Kartsiaey, Urjar — p. Ypmxap, Balykty — p. banbikrer,Esentay — p. Ecenrait
(BecnoBka), Turgen — p. Typrens, Tekes — p. Tekec, Shalkodesu — p. [ankonecy, Emel — p. Emens, Issyk — p. Mccrik,
Chilik — p. Yk, M. Alm. — p. Manas Anmarunaka, B. Alm. — p. bonpmas AnmatnHka.

Fig. 2. CCA biplot of rivers and environmental variables. Abbreviations: t — time for way; p — portion of protected area;
C — water temperature; ions NH, ™ and NO;’; sites Shynzhyly down, Shynzhyly up, Shynzhyly mid — parts of the Shyn-
zhyly River, Kegen, Katynsu, Urjar, Balykty, Esentay, Turgen, Tekes, Shalkodesu, Emel, Issyk, Chilik rivers, M. Alm.

— Malaya Almatinka, and B. Alm — Bolshaya Almatinka rivers.

lonplif ocmaH sBiISETCS APYTUM LIUPOKO
paclpoCTpaHEHHBIM B TOPHBIX BoJoeMax A3suu
BHJIOM KapIOBBIX PBIO, KOTOPBIA JOOBIBACTCS IS
nutanust. B banxamickom OacceiiHe Toiblii ocMaH
paHee BcTpedascs OT 30HbI (POPMUPOBAHUS CTOKA
70 KOHIIEBBIX BOJOeMOB. B pesymprare m3meHe-
HUS THIPOJOTHUECKOTO PEKHUMa PEK, BCEICHUS
YyEPOJHBIX BHJIOB PhI0 W YPE3MEPHOTO BHLIOBA
00J1acTh pacpoCTpaHeHHS TOJIOTO OCMaHa 3HAYH-
TEeHLHO COKpaTmwiiack. K KOHITY MpOIiIoro Beka oH
MOYTH UCYE3 U3 PEK ropoja AJIMATHI U BbIIIE HE-
ro. B nepeom gecsatunerun XXI Beka cOTpyaAHUKU
Nne-Anarayckoro TOCyJIapCTBEHHOTO  HAITHO-
HaJBLHOTO TIPUPOHOTO TapKa MPOBETH PEUHTPO-
JQYKIUIO TOJIOr0 OCMaHa B BEPXOBbs peK bonbmas
Anmatuaka u Manas Anmarunka. Ilotpebosa-
jock okoyio 10 jeT, 4roObl OCMaH BHOBBL CTall
MHOT'OYHUCJIEHHBIM B 3TUX pekax. B 2018-2021 rr.
MBI HEOJTHOKPATHO BUIEIH PHIOAKOB-TIOOUTENEH,
yAsIuX pel0y B Kackajax B depTe ropoja. B cBs-
31 C KapaHTUHOM, BBI3BAHHBIM IaHJEMUCH
COVID-19, ¢ xonma Mas 1o konna uroHs 2020 T.
BbIe37] U3 ropoaa AimMaTbel ObLT OTrpaHHYCH.
Boatux ycnmoBusSiX Ha HEKOTOPBIX y4YacTKax
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p. EcenTaii B uepte ropona Habmoganmm 10 22 pei-
6axoB Ha 100 M peku. Jlerom 2021 1. MakCHMaTh-
HO€ KOJINYECTBO PHIOAKOB HE MPEBHIIIATIO 6 yeno-
Bek Ha 100 M peku. O4eBUIHO PHIOBI MOMATAIOT
B 4E€pTy I'OpO/a U3 PAcIlOOKEHHBIX B TOpax y4a-
CTKOB pek. HambGonpime pazmMepsl OTJIOBIEHHBIX
B [TOCTIETHUE TOJbI PHI0 HAMHOTO MEHBIIIE U3BECT-
HBIX JIJIS1 9TOTO BHJA B MpOIIIOM: ceitdac 175 mm
B pekax Tekec u Illlankogecy mpoTHB MPUMEPHO
250 MM B p. Unnuk Bo BTOpOIl 4ETBEPTH MPOILIO-
ro Beka [CumopoBa, TummpxanoB, 1988
(Sidorova, Timirkhanov, 1988)]. IlpoBenenubie
Hamu HaOiromeHuss Ha pekax Typrenb, Manas
Anmatuaka u bonblias AnMaTuHKa MOKasand,
910 Haulojiee KPYIHBIE MPOU3BOJUTEIN IOJIOTO
OCMaHa MPHUAEPKUBAIOTCS CBOMX YYaCTKOB IIPO-
TshKeHHOCThIO He Oosee 50 M. IIpomyKTHBHOCTB
PBIO NPOMBICIIOBOIO pPa3Mepa MOXET IOCTHraTh
110 300 r. Ha 100 M* (30 kr/ra) ropHoro (HaumeHee
IIPOAYKTUBHOI0) ydacTka peku. BepositHo, 3tTa
OLIEHKA CHJIBHO 3aHMXEHA, IOCKOJIbKY B I'OpHOMN
peKe CO CTPEMUTENBHBIM TEUEHUEM U TPYJHOJO0C-
TYNHBIMU y4YaCTKaMU HEBO3MOXKHO OLICHUThH TOY-
HOE YHCII0 U MacCy pPhIO.
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Puc. 3. Pactipenenenue no0biBaeMbIX pbIO B rpaanente (pakTopoB cpeabl o pesyibraraM CCA. t — Bpems B IyTH 10
BOJIOEMA; P — JIOJIA 3AlIMIIEHHBIX OT MPOMbICIA yuacTkoB; C — TemrepaTypa BoJbl; cofepxkanue nonoBNH, u NO;',
Trs — Triplophysa strauchii, Sar — Schizothorax argentatus,Gyd — Gymnodiptychus dybowskii, Psh — Perca schrenkii,
Omy — Oncorhynchus mykiss, Dym — Diptychus maculatus,Cau — Carassius gibelio, Cyc — Cyprinu scarpio, Slu —

Sander lucioperca, Abr — Abramis brama.

Fig. 3. CCA biplot of fish species and environmental variables. Abbreviations: t — time for way; p — portion of protected
area; C — water temperature; ions NH," and NOy’; fish species Trs — Triplophysa strauchii, Sar — Schizothorax argenta-
tus,Gyd — Gymnodiptychus dybowskii, Psh — Perca schrenkii, Omy — Oncorhynchus mykiss, Dym — Diptychus macula-
tus,Cau — Carassius gibelio, Cyc — Cyprinu scarpio, Slu — Sander lucioperca, Abr — Abramis brama.

banxamickas MapuHKa MOABEpraeTcsl IO-
BCEMECTHOMY TPECIIECIOBAHUIO 32 CBOE BKYCHOE
msico. Jlist aToro sHuemuka bamxamickoro Oac-
ceilHa xapakTepHa CIIOKHAsE BHYTPUBUIOBAsS
CTpyKTypa. PaHee BbIAETANM KPYHHYIO O3€pHYIO
dbopMy, HOCTHTABIIYyI0 Macchl OKoio 12 kr, u
MEJIKYI0 PEYHYI — Maccoit He Oosee 3 kr. B mo-
CIIEAHEH YeTBEpPTH IMPOLLIOTrO BeKa o3epHas (op-
Ma OblIa MOJHOCTHIO YHHYTOXKEHA B PE3yJIbTaTe
MPOMBICTIA, aKKIMMATU3AINN Yy>KEPOAHBIX BHUOB
Y HapYIICHUH YCJIOBHH BOCTPOM3BOACTBA [banm-
OetoB u ap., 1988 (Baimbetov et al., 1988)]. Bu-
Ny HU3KOHM YHCIEHHOCTH KPYIHBIX ocobell Oai-
XallICKOM MapWHKM MECTHOE HAaceJIeHHE YacTo
MOOBIBa€T ATHX pPHIO HE3aKOHHBIMU OPYIUSMHU
JIOBa B MEPHUOJ HEpecTa, KOrga MPOU3BOIUTENIN
KOHIIGHTPUPYIOTCA B TIIyOOKUX 3aBojsx. Haubo-
Jiee KPYMHBINA 3K3eMIUIAp, OOHAPYKEHHBI HaMU,
ObUT OTIOBIIEH B TEKECCKOM BOJOXPAHWIUIIE —
322 MM, 9TO HEMHOTO MEHBIIIE Pa3MEPOB PEUHOM
¢dopmbl, 100bIBaeMOl B MpouuioM. B apyrux pe-
KaX pa3Mephl OTJIOBICHHBIX HAMH PBIO pPEIKo
npessimany 90 M.

[To cpaBHeHMIO ¢ KOHIIOM MpOIJIOrO BEKa
MIPOM3OIIIO 3HAYMTEIFHOE COKpAllleHHe apeaia
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Oamxamickoro okyHs. Jlo Hawama 1990-x romos
OamxamcKkuit OKyHb OBUI IIUPOKO pacHpOCTpaHEeH
BO MHOTMX BOJIOEMax JaXke B Ipeaesiax ropoja
Anmarel [[nmyxoBre u ap., 1988 (Glukhovtsev
etal, 1988)]. Hamu stor Buxm Obu1 OOHapykeH
nuiib B p. Tekec u TekecCKOM BOJOXpPaHUIIUILIE,
AJMaNMHCKOM BOJOXpaHWIMILE Ha p. BajbIKThL
B p. Manas AnMaTHMHKa €AMHCTBEHHBIH 3a TO-
ciegaue 10 net 3x3eMIuIsip ObLT OTIOBJIEH (M BBI-
mymieH) B 30He MeanapupoBanus B 2014 r. Tak-
ke, Kak W y Oanxalickod MapwHKH, Haubolee
KPYIHBIN 3K3eMIULIp 0ajIXalllCKOro OKYHS OTMe-
4yeH B TekecckoM Bogoxpanwiuiie — 234 MM, 9TO
MIPUMEPHO COOTBETCTBYET pa3Mepy KPYIHBIX ped-
HBIX OKyHeH B mpouuioM [[lykpasen, Murpoda-
HOB, 1989 (Dukravets, Mitrofanov, 1989)].
banxamickas wMapwHKa ©  Oanxamickui
OKYHb OOHTAIOT HIDKE YeIIyWdaToro M roJoro
OCMaHa, MO3TOMY AJISl MOJAEP)KAHHUS MX YHCIICH-
HOCTH HEOOXOAUMO BBIIETICHHE OTIENbHBIX OXpa-
HSIEMBIX PEK HJIM MCKYCCTBEHHOE BOCIPOM3BOJICT-
Bo. Hemocrtatkom mnepBoro moxaxoaa sBIsieTCS
TPYJHOCTh OpPTaHMU3ALUK CTPOTOM OXpaHbl BOJO-
eMa B yCJIOBUSIX HapacTarouero AeuuuTa Boasl B
peruone. Bropoii moaxoxn tpebyeT OONBLINX KO-
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HOMHYECKHX 3aTpaT, a TaKKe€ MOXKET MPHUBECTH
K HHOpeIHOW Jemnpeccud B pe3yjbTare HEBO3-
MOXKHOCTH TOJICP)KaHUS JTOCTATOYHOTO TCHETH-
YECKOro TOAMMOppHU3Ma B MATOYHOM CTaje.
CoxpaHenne pa3HOOOpas3usi aOOPUTCHHBIX BHIIOB
pHIO W yCTOMYHMBOE BEACHHE JIFOOMTEIHCKOTO PhI-
00JIOBCTBa B YCIIOBHSX HapacTarolield aHTPOIIO-
TEHHOW Harpy3Kd SBIISETCS CIIOXHOM 3ajayeH,
JUISL peIIeHUs] KOTOPOW HEOOXOIWMBI HE TOJBKO
MMOHMMAaHWE 3aKOHOMEPHOCTEH (YyHKIIMOHUPOBA-

HHUS SKOCHUCTEM MaJlbIX PEK, HO M aKTHBHOE yd4a-
ctue obmiectsa [Arlinghaus et al., 2017]. Oanako
MexayHaponHelii ombeiT [Dudgeon et al., 2007;
Arlinghaus et al., 2017; Butorac et al., 2020;
Van Rees et al., 2021] noka3siBaet, 4To NpH Ipa-
BUJIBLHOW OpraHU3allid MPHJIOKEHHBIC YCHIIUS U
SKOHOMHYECKHE 3aTpaThl OOECIEYUBAIOT YCTOM-
YHUBOE HCITOIL30BAHUE HMEIOIIMXCS OHMOIoTrHYe-
CKHX PECYPCOB.

BbIBO/IbI

B Boze manbix pex banxamickoro Oacceiina
BBISIBICHO YMEHBLICHUE COJIEPXKAaHUS PacCTBOPEH-
HBIX B BOZE MOHOB aMMHHMS, HUTPAT-UOHOB U II0-
BBILIEHUE TEMIIEPATypbl BOJBI 110 MEPE yIAICHU
OT KPYITHBIX HacelleHHBIX [IeHTPoB. PazHooOpasue
abopureHHoN uXTHO(QAayHBl TaKKe BO3PacCTaeT
Mo Mepe yAalieHHs OoT HauOosee KPYIMHBIX Topo-
JIOB, PacIOJIOKCHHBIX B bayxarmickom Oacceline
(Ammatsr u Tanaei-Kopran).

HccnenoBanHble Majble PEKH aKTHBHO HC-
MOJIB3YIOTCSl HACENICHHEM B LEJSIX peKpealuyd |
TMOOUTENHCKOTO JIOBa pHIOBL. Bcero B wmccieno-
BaHHBIX pekax oOHapykeHo 24 Buaa pbeIO, U3 HUX
B YJIOBax PBIOAKOB-TIOOUTEICH OBUIM OTMEYCHBI
6 abopUTEHHBIX U 7 4yKepOAHBIX BUAOB. U3 abo-

pUTeHHBIX BHUJIOB Hauboiiee 4YacTo phlOaKaMu-
JIIOOUTENISIMH OTJIABJIMBAIOTCS TOJIBIA OCMaH, Oall-
XalICKas MapUHKa U YelIyHyaThlil OCMaH.

Jis ycTOWYMBOTO CYIIECTBOBAaHUS IIOMY-
JSIMA JO0OBIBAEMBIX PhIOaKaMH-TIOOUTEISIMA PHIO
HEO0OXOMMO HaJM4YWe 3alUIIEHHBIX OT BO3JEH-
CTBHSI HYEJOBEKa y4acTKOB pek. OXpaHa TOPHBIX
YYacTKOB PEK MOJIOKUTETBHO CKa3anach Ha YCIO-
BAAX CYIIECTBOBAHWS YENIyHYaTOr0 OCMaHa
B p. lllankomecy M YHCIEHHOCTH TOJOTO OCMaHa
B PEKax, MPOTEKAIOIIUX Yepe3 Tropoa AJMaThL
Jns mommepikaHWs YHCIEHHOCTH OallXamicKou
MapuHKH W OaJIXaIllICKOTO OKYHS HEO0OXOIMMBI
CHeUHaNIbHbIE MEPOIIPUSTHSL.

OHHAHCHUPOBAHUE
Yacts paboT Obl1a BeIMOMHEHA TIpH oAepkke mpoekta MPH OR11465437 “Pa3paboTka HanmoHa hb-
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The fall of fish catches is observed worldwide during last decades. The amount of fish caught lags behind the
needs of the population. 2012-2021 we made an investigation of diversity of fish in catches in 14 small rivers of
the Balkhash basin. The variety of fish caught was studied in connection with the remoteness of the rivers from
large cities, the degree of protection, the maximum water temperature in summer, the content of ammonium ions
and nitrates. The diversity of native fish in catches increases with distance from cities and the presence of pro-
tected sections of rivers. The main fish species caught were native naked osman Gymnodiptychus dybowskii, sca-
ly osman Diptychus maculatus, Balkhash marinka Schizothorax argentatus and alien rainbow trout Oncorhyn-
chus mykiss. Native Balkhash perch Perca schrenkii and spotted thicklip loach Triplophysa strauchii can also be
caught by recreational fishermen. As a result of the negative anthropogenic impact, the Balkhash perch disap-
peared from most of the studied rivers, and the range of the Balkhash marinka was significantly reduced. For the
sustainable existence of populations of fish caught by amateur fishermen, it is necessary to have sections of riv-
ers protected from human impact. To organize effective management of fish resources in small rivers, further
study of the regularities of their functioning is necessary.

Keywords: small rivers, recreational fishing, alien, inigenous, Balkhash basin

69



