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HMOHHBIY CTOK U XUMHUUYECKHWI COCTAB BOJI JIETHUKOBOM PEKU AKTPY
(TOPHBIN AJITAR)

ITo mammbIM moneBbIX pabor 2013 r. m paHee HMpoBeAEHHBIX HccienoBaHuil (1997-1999, 2012 rr.) B TOpHO-IEAHHKOBOM OacceiiHe
p. Axtpy (I'opHBIi AnTaif) BEIIOIHEH aHAIN3 IIPOCTPAHCTBEHHO-BPEMEHHON JMHAMUKH XUMUYECKOTO COCTaBa PEYHBIX BOJ M HOHHOTO
CTOKa. BhIsiBIIeHA 3aKOHOMEPHOCTh B AMHAMUKE PACX0/ia PACTBOPEHHBIX BEIECTB, 3aKIIOYAIONIAsCS B PE3KOM yBEINYCHHH PACXOIO0B 1
MHHEpaIU3aliy Ha yJaCcTKe HHTCHCHBHOTO IIOCTYILUICHHUS B PYCIOBYIO CETh TaJbIX JI€IHUKOBBIX BOA (0—5 KM OT HCTOKA peKH) U MOCTe-
TIEHHOW CTaOWIM3aIMy XapaKTEePUCTUK HIDKE 10 TeYSHHIO BIUIOTH IO YCThL.

KaioueBble cioBa: ['opHbIi AnTail; TOPHO-JIEJHUKOBBIA OacceiiH AKTpPY; XUMHYECKHH COCTaB PEYHBIX BOJ; HOHHBII CTOK; 3aKOHO-

MEPHOCTHU HpOCTpaHCTBeHHOﬁ HU3MCHYUBOCTH.

BBenenne. VoHHBII CTOK (CTOK pacTBOPEHHBIX Be-
MIECTB) SIBJSIETCS OJHOW M3 COCTaBISIONINX TeocToKa (Io-
TOKa BEIECTBAa M JHEPIHH) TOPHBIX OONacTed, a TaKxKe
WHTETPAIbHOM XapaKTEPUCTUKON THUAPOJOTUYECKHUX, T'eo-
XUMHUYECKUX U TCOIKOJIOTMYECKHUX IPOILECCOB B PEYHBLIX
bacceiinax. Oco0yr0 aKTyalbHOCTh UCCIICAOBAHMS HOHHOTO
CTOKa MPHOOPETAIOT NMPH NU3YyYEHUH TEX Te€OCHCTEM, KOTO-
pBIe HaXOIATCS B HEYCTOHYMBBIX COCTOSIHHUSX, HAIPUMEP
TOPHO-JICTHUKOBBIX 0acCeiHOB B YCJOBHSX KIMMAaTH4e-
CKHX U3MEHEHUI.

OmnH u3 Takux OacceHOB — OacceifH p. AKTpY (CM.
puc. 1), pacmonoxxeHHBII Ha ceBepHOM MakpockioHe Ce-
Bepo-Uyiickoro xpebta B ropHoM y3ne bum-Uupay (I'op-
HBIM AnTail). B TeueHue mociemHux JeCATHIETHI B BBICO-
KOTopHO# 30He ['opHOTO ANTas HaOIrOAaICs TOCTENEeHHBIN
POCT CPENHErONOBBIX M JIETHUX TEMIIEPATYP HPU3EMHBIX
CJI0€B BO3/yXa, COOTBETCTBEHHO, C UHTEHCUBHOCTHIO (0,35
u 0,12°C / 10 ner [1]. Kak cnenctBue, abnsuus Ha JICIHU-
Kax OacceliHa AxTpy yBenunuuBasnach. OJHOBpEMEHHO
HaOoascs poCcT CyMMBI 0CaIKOB B OacceiiHe, 4To BBI3HI-
BaJO POCT aKKyMyJsUM Ha JeaHukax [2]. Ho rpaguent
pocTa aKKyMYIISIIUE OBUI BIBOE MEHBINE TPATUCHTA POCTa
a0SAIUH, YTO TIPUBENIO K YCTONYMBBIM OTpPUIATEIHHBIM
OamaHcaM Macchl JETHHUKOB M, COOTBETCTBEHHO, Jlerpaja-
un osefeHeHus B Oacceitne Aktpy [3]. Ilogo6ubIe M3Me-
HEHHs HE MOTJIM He OTPa3WThCS KakK Ha BOIHOM, TaK W Ha
HOHHOM CTOKE . AKTpYy.

CreneHn HN3YYCHHOCTHU CTOKa PAaCTBOPCHHBLIX BECILECTB
p. AKTpY ¥ Ha JaHHBIA MOMEHT BPEMEHH SIBIISIETCS HUZKHUM,
YTO W ONPEIEIHIIO LeJIb paboThl, SBISIONIEHCS POJOIKE-
HUeM uccienoBanuii Tomckoro rocyaapcrBenHoro (TI'Y)
n Tomckoro momutexHmueckoro (TIIY) yauBepcureron
[4-6].

MartepuaJjbl U MeTOAMKA HccaegoBanus. ccneno-
BaHHS BKIIOYadu B cebs: 1) moyieBble pabOTH B HIONE
2013 1., B TOM 4YHCle: a) U3MEPEHUE PacXOJI0B BOJBI U
YKJIOHOB BOJHOHM MOBEPXHOCTH coriacHo [7]; 6) oTbop
mpo0 Box p. AkTpy u3 ciost 0,3—0,5 M OT MOBEPXHOCTH C
yuérom [7]; 2) nmaGoparopubie paboThl; 3) 0000mICHHE
MaTepHayioB, nony4eHHbIX B 2013 1., U pe3ynpTaToB HC-
clIeJOBaHMIi, BEINOJHEHHBIX coBMecTHO ¢ HO.K. Ha-
poxHubeM, P.®. ®axpyrnunoseiM, O.I'. Konsutosoi,
H.B.'yceBoii, A.A.XBamesBckoii B 1997-1999 wu
2012 rr. ¥ 4YaCTUYHO TPEICTaBICHHBIX B [4—6]; 4) reo-
rpado-THAPOIOTHUSCKI aHAIA3 JaHHBIX C YU4ETOM Tpe-
OoBaHwmii [8].

OCHOBHBIC 3aJIa4M aHAIW3a 3aKJIIOYaINCh: 1) B BBISAB-
JIEHUW 3aKOHOMEPHOCTEH M 0COOEHHOCTEH M3MEHEHUs XU-
MHYECKOTO COCTaBa PEYHBIX BOA, a TaKXKe THIPOXHMHYE-
CKOTO CTOKA P. AKTPY OT HUCTOKOB JO yCThSI; 2) YCTaHOBIIE-
HUHM B3aUMOCBSI3EH BOJHOI0O U THAPOXUMUYECKOTO CTOKa
KaKk KJII0YeBOro (hakTopa NpOCTPaHCTBEHHO-BPEMEHHBIX
N3MEHEHHH XUMUYECKOTO COCTaBa PEYHBIX BOJI.

[lepeyeHp ompenensieMbIX TUIPOXUMHYECKUX MOKa3a-
Tener BKIOYAN B ceOs pH, riiaBHBIC MOHBI (Ca2+, Mg%,
Na', K', HCO;, SO4*, CI"), 6uorennsie Bemecrsa (NO;
NO,, NH,', PO,>, Si), xene3o obiiee u psia MUKPOdIe-
menrtoB (F, Li, AL, Ti, V, Cr, Mn, Ni, Cu, Zn, Sr, Ba, Hg,
Pb), nepmanranarnyto (IT0) u ouxpomaruyio (bO) oxuc-
nsiemoctH. JIabopaTopHbie pabOThl BBIIIOIHEHBI B aKKPE -
TOBaHHOW TUAporeoxuMuueckoil madoparopun TIIY 1o
aTTECTOBaHHBIM METOJMKAM, KPaTKOE OMHCAaHHE KOTOPBIX
npuBeneHo B [8]. Cxema pa3meleHus ITyHKTOB 0TOOpa
npod W T'HAPOMETPHYECKHX CTBOPOB IIPEJCTaBlieHa Ha
puc. 1.

OO0cy:xneHne pe3yjbTaTOB. AHaIU3 MOJYYEHHBIX
JTAHHBIX MMO3BOJIUII YTOYHUTH THAPOXUMHUYCCKYIO XapaKTe-
pUCTHKY p. AKTpY (CM. TaONHUIy) W MTOATBEPIUI CHETaH-
HBIC paHee BBIBOJBI O COOTBETCTBHH PEUHBIX BOJ KATEro-
pusM: 1) MpecHBIX C OYeHb MAJIOH U CpeqHel (pexe) MIHe-
panmm3anuent (mo kimaccupukanuu O.A. An€kuHa); 2) THI-
poKapOOHATHBIX KaJbIHMEBBIX; 3) CITA0OMIEIOUHBIX (JaIe)
Y HEUTpaIbHBIX [9]

B pacnpepeneHuM THMIPOXMMHMYECKHMX IIOKAa3aTesei
NpOCJIeXHUBaeTCsl 001Iasi TeHICHIUS K JOCTaTOYHO PE3KO-
My YBEIIMYCHUIO KOHIICHTpAIMA PAacTBOPEHHBIX COJEH Ha
BEPXHEM  YYacTKe MPOTSHKEHHOCTBIO  OKOJIO 5 KM
(cM. puc. 2), 4TO B NEPBOM NPHOIIMIKEHUH COOTBETCTBYET
YYacTKy CMEIIMBAHUS MOPIMK TaNbIX JETHHKOBBIX BOJ (C
nenaukoB [IpaBerit, JleBwrid, Manbrii AKTpy U 1Ip.), ¢ Iaib-
HEHIITUM BBIXOJIOM PEYHBIX BOJ Ha OTHOCHTEIHEHO POBHYIO
MMOBEPXHOCTH (3aHAPOBOE I0JIC) C MPEOOIATAIONIAM THIIOM
PYCJIOBOro Impolecca — FOpHOM NOWMEHHOM MHOIOpyKaB-
HOCTBIO W YMEHBIIIEHHEM pPacxXo/a B3BEUICHHBIX HAHOCOB
(cM. Tabnuiy).

He3nauurensHoe YBCJIIMYCHUC MHUHEpaIn3alluid BO/bI
MIPOCJIEKHUBACTCS U HIKE M0 TEUSHUIO OT 3aHJIPOBOTO IOJIS
JI0 BBIXOJIA PEKH W3 TOPHO-TACKHOTO Y4acTKa B TOPHO-
CTCIHOW. B HMKHEM TeueHWH, BUAMMO B PE3yNIbTaTe BIIa-
nenust p. Kopymay, crok koropoil Qopmupyercs B He-
CKOJIBKO MHBIX YCIIOBHSAX, MOXKET HAOIIOAATHCS HEKOTOPOE
CHIDKEHHE CYMMBI TJIABHBIX HOHOB ) ;.
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Puc. 1. T'opHo-nequuKoBbIi 6acceitn AkTpy. Iloka3aHsl TOUkH 0TOOpa IPOO PeYHON BOJBI HA THAPOXUMHUYECKHI aHAIIN3: / — HCTOK;
2 — rMIpOJIOTUYECKUI CTBOP; 3 — HUXKHSII OKOHEUHOCTD 3aHpoBoro noist; 4 — «IlepeBankay; 5 — 1,1 kM BbIie Boajgenus p. Kopymay; 6 — ycrbe
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Puc. 2. I3MeHeHre OCHOBHBIX T'HAPOXUMHUYECKUX MTOKa3aTeNeil 1o aIuHe p. AKTpY

Hmns Bogoc6opa p. Kopymay, neBoro mpurtoka p. AKTpy
(puc.1), mo cpaBHEHHIO C BOJOCOOPOM caMoil p. AKTpY
BBIIIE TI0 TEUCHUIO OT MeCTa CIIMSAHUS, XapaKkTepHa Ooiee
3HAUUTENIbHAS CTENeHb 3aJIECEHHOCTH pedyHoro OacceiHa.
A B mpeiesiax 3aJIECEHHBIX yYacTKOB B3aHMOJICHCTBHE BOJ
C TOPHBIMH TIOPOAAMH IIPOTEKAET MEHee MHTEHCHBHO. O0-
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I1ee M3MEHEHHEe CyMMBI IJIaBHBIX HOHOB ) ,; IO JUIMHE pe-
KU B JICTHUH TIEPUOJ MOXKET OBITH ONIMCAHO YpaBHEHHEM

Ym; = 30,3 — 0,54L2 + 16,6L, (1)

rie L — paccTosHHE OT UCTOKA B KM.
CxonHoe (¢ MUHepaIM3alyei) U3MEHEHHe 10 JUIMHE pe-
KW HaOJIOAAeTCst ¥ JUIsl MOHHOTO CTOKA, BBIUMCIEHHOTO KaK



TMPOM3BEACHUE pacxoaa BOABI 1 CYMMBI I'VTABHBIX MOHOB. Ho
€CTh U HEOOJIBIIINE OTJINYMS, 3aKITFOYAIOIIUECS B OTCYTCTBUA

CHIDKCHUI 3HaueHHn HIke ycTbs p. Kopymmy 3a cuér xom-
HEHCAUH YMEHBILIECHHS ) ,,; YBEIINUESHHEM PacX00B BOBI.

O0uas XapaKTepHCTHKA BOAHOI0 CTOKA ¥ XHMHYECKOI'0 COCTaBa BOJ P. AKTpY B Hioje 2013 r. u B cpeanem 3a 1997-2013 rr.

Peka Axtpy
Cpennee
TMokasarens Enununist Fuuponopa— Hwxnsas oxo- «lepe- 1,1 k™M BbILLIE Cpemmee Cpennee 3a P -
usmepenus | Hcrok YeCKHui HEYHOCTh BIAJCHUS VYcTbe 1997—-
BaJIKa» 322013 1. kOB [9]
oCT 3aHpa p- Kopymny 2013 rr.
CrBOp KM OT ycTbst | 24,5 20 16,9 12,4 7,4 0,8 — — —
Jata orGopa - 19.07.13 | 18.07.13 18.07.13 18.07.13 18.07.13 20.07.13 | 6 mpob 16 po6 8 mpob
Pacxon Bosiel Q M/c 1,3 5,2 5,3 5,3 5,4 5,8 4,7 4.2 —
Pacxon asemt. | 18,1 16,5 452 10,9 8,92 3,68 - - -
HaHocoB G
HonHblii cTOK r/c 83,7 594,7 660,7 815,2 811,5 819,8 630,9 464,0 —
CtoK Copr r/c 0,2 1,0 1,0 1,0 1,0 1,1 0,9 1,0 -
pH — 8,23 8,90 9,00 8,40 8,40 8,90 8,064 8,12 5,43
D i M/’ 63,4 114,4 125,6 153,2 150,1 141,8 124,7 109,5 21,3
Ca* To xe 11,7 14,3 13,5 18,5 20,5 17,9 16,1 18,1 2,3
Mg** /= 1,2 2,8 2,8 4,1 4,4 3,3 3,1 3,0 0,5
Na' —//— 2,8 10,0 14,3 14,8 12,7 11,0 10,9 4,7 0,6
K* —//— 1,1 1,1 1,4 1,2 1,3 1,1 1,2 1,2 0,3
HCOs5~ —//- 39,0 54,9 58,6 79,3 75,6 61,0 614 58,9 14,0
CO>- —//— 1,2 12,0 14,4 3,6 3,6 24,0 9,8 6,5 0,0
Cl /- 0,3 1,1 1,8 1,6 1,6 1,4 1,3 1,7 2,6
SO —//— 6,0 18,2 18,9 30,1 304 22,1 20,9 17,9 1,0
NO; /- 0,720 0,580 0,510 0,590 0,240 0,390 0,505 0,598 1,24
NO,” —//- 0,030 0,001 0,020 0,001 0,001 0,001 0,009 0,007 0,010
NH,' —//— 0,025 0,025 0,100 0,120 0,090 0,090 0,075 0,068 0,092
PO, —//- 0,145 0,070 0,143 0,030 0,040 0,040 0,078 0,100 0,044
Si —//- 1,780 1,180 1,570 1,060 0,770 1,480 1,307 3,340 0,46
Feoom /- 12,050 6,220 5,640 1,220 1,280 1,310 4,620 3,177 0,329
F —//— 0,160 0,476 0,790 0,610 0,630 0,620 0,548 0,247 0,039
Li MKT/IM® 9,3 4,1 2,9 2,6 2,3 2,0 3,9 3.4 3,5
Al To xe 5298,0 2501,0 1178,0 553,0 153,0 102,0 1630,8 1141,1 135,0
Ti —//— 263,0 107,0 40,0 17,0 3,0 0,0 71,7 71,7 -
\Y —/— 19,0 5,0 2,0 1,0 0,1 0,1 4,5 4,5 —
Cr —//— 13,0 4,3 1,0 1,0 1,0 1,0 3,6 3,5 -
Mn —//— 185,0 75,0 32,0 21,0 13,0 11,0 56,2 56,2 -
Ni —//- 8,0 2,0 1,0 <1 <1 <1 1,8 1,8 -
Cu —//— 14,0 4,6 6,5 2,1 22 2,7 54 4,2 1,7
Zn /= 37,0 16,0 18,0 15,0 5,6 12,0 17,3 15,7 44,7
Sr —//- 68,0 95,0 102,0 130,0 132,0 111,0 106,3 127,8 -
Ba —//— 43,0 38,0 33,0 39,0 33,0 40,0 37,7 33,1 —
Hg —//- <0,01 <0,01 0,36 0,28 <0,01 0,45 0,20 0,26 0,25
Pb —//—- 11,2 2,8 2,8 0,9 0,7 1,4 33 2,7 0,9
8(0) mrO/am’ 1,27 0,90 0,66 0,33 0,29 0,45 0,65 1,30 -
bO To xe 0,50 0,50 0,50 0,50 0,50 0,50 0,50 0,63 —
=3
Tlpumeuanus. Pacxon B3BeIIEHHBIX HAHOCOB omnpezersics no Gopmyine M.A. Bemnkanosa G = ;G i ,Te v,/ — CpelHHe 3HAYEHHs CKOPOCTH Tede-
g-u

HUS U TTyGHHBI TOTOKA (M/C, M); 4 — THAPABINYECKas KPYTHOCTh B3BEMIEHHBIX HAHOCOB (M/C); g — YCKOpeHHe cBoGoxHOro maeHus (M/c?); kg — smmupu-
4ecKHi K03((QUIMEHT, IPHHATHIA N0 JaHHBIM 0 pekax 'opHoro Antas [11] B pasmepe 70,25; cpenuuit quameTp D, B3BEIIEHHBIX HAHOCOB BBIYHCIICH 1O

PErMoHaIbHOM 3aBHCUMOCTH OT yknoHa peku J [10]: D, =0,011-J 027, cozep)kaHue yriaepona opranudeckoro Copr BBIUHCICHO Kak Cope = 0,375%XBO

cornacHo [9]; Y, — CyMMa IJIaBHBIX HOHOB.

Heo0x0IuMO OTMETHTh, YTO HCIIOJb30BaHWE 3aBUCH-
Moctu (1) mpu L = 0 mO3BONSAET, BO-TIEPBBIX, MMOIYyYUTH
COJIepXKaHWE TIABHBIX MOHOB, OJU3KOE K CPEeHEMY 3Haue-
HUIO JUIA TaNbIX JIETHUKOBBIX BOJ (Tabmuma). Bo-BTOpHIX,
OUYEBUIHO, YTO OCTANbHAS YaCTh PACTBOPEHHBIX BEIECTB
(6omee 90% OT cyMMapHOTO CTOKa B 3aMBIKAOIIEM CTBOPE,
pacrnosioo)keHHOM B 0,8 KM BBIIIIE TIO TEYCHHIO OT MeECTa
BIaAeHUs p. AKTpy B p. Uyro) moctynaer ¢ BogocOOpHOIt
TEPPUTOPUH, HE 3aHATOH JICTHUKAMH.

BecbMa MHTEpECHBIH BBIBOJ MOYHO CJICJIaTh O BO3MOXK-
HBIX M3MCHCHHUSIX MHUHEPAIM3AIMK PEYHBIX BOJ W HOHHOTO
CTOKa TIPU YCIIOBUH IPOJIODKCHHS TMOTEIUICHUS KIIUMaTa U
OTCTyTaHUs JNeJHUKOB. OOBIYHO MEKITy CyMMOW pacTBOPEH-
HBIX BEHIECTB M CTOKOM PaBHUHHBIX PEK CYIIECTBYET 00pat-

Hasl CBSI3b, OOYCIIOBJICHHAs: 1) yBeNM4YEeHHEM TP yMEHbLIIe-
HHUM BOJIHOTO CTOKAa B MEKCHHBIN NEPUOJ BKJIaja MPUTOKA B
PYCIOBYIO CeTh 0oJiee MUHEPAIM30BAHHBIX MOI3EMHBIX BOJ;
2) yBeNIMYEHHWEM BPEMEHH B3aMMOZCHCTBHS BOI W TOPHBIX
MIOPOJ TIPY HE3HAYNTEIILHON HHTEHCUBHOCTH BOI0OOOMEHA.

B ciydae ropHO-nemHIKOBOTO OacceliHa AKTpY CHTya-
uus uHad. [lo kpaiiHell Mepe, B HIOJIe€ — aBrycTe, Korzaa
MPOUCXOIUT Haubonee WHTEHCHBHOE TAasHHE JIEIOBOTO
Marepuasna, COAEpKaHUE PACTBOPEHHBIX COJIEH B pPEUYHBIX
BO/IaX YBEIMYHMBAETCS II0O MEpe BO3PACTaHMUA pPacxXoJOB
BOIBI (puC. 3), YTO OOBSACHAETCS YBEIMYEHHUEM ILIOIIAAN
COIIPUKOCHOBEHHSI MAJIOMUHEPAJIM30BaHHONH BOJBI U TOp-
HBIX TOPOJ M IIOCTYIUICHHEM B BOAHYIO Cpely psja Be-
IIECTB B PACTBOPEHHOMN, KOJJIOUIHON M B3BEIICHHOW (op-
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Max. [Ipr yMeHbIIEHIH TPaHCTIOPTUPYIOMIEH CIIOCOOHOCTH
[IOTOKA IMPOUCXOIUT OCAXIECHUE 4YaCTU B3BEILICHHBIX 4Ya-
ctuil (CM. TabJUILy) U, BO3MOXKHO, COOCAKICHHUE KOJUIOH/I-
HBIX KOMIUIEKCOB M COPOLIMS Ha MOBEPXHOCTH OCENAIOIINX
Ha JJHO HAaHOCOB PacTBOPEHHBIX coeluHEHUU. Bcé Bmecte
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Puc. 3. 3aBUCHMMOCTb CyMMBI TJIaBHBIX HOHOB OT Pacxo/ia BOJIbl B p. AKTpY

3axuouenne. OOmiasi TEHACHIMS W3MEHCHUS THIPO-
XMMHYECKOTO BBIHOCA 3aKIIIOYACTCSl B €r0 PE3KOM YBEIH-
YCHWU Ha YYacTKE MOCTYIUICHUS U CMEUICHUsS MOPIMA Ta-
JBIX JIETHUKOBBIX BOA (IPOTSKEHHOCTBHIO OKOJIO 5 KM) U
MMOCTENICHHOW CTAaOWIM3alMy HIDKE 10 TEUCHHUIO PEKH Ha
obmeM (oHEe yBETHYEHHS PAacXomOB BOABI M HEKOTOPOM
CHIDKEHHHM B DPEYHBIX BOJAX COICP)KaHUS PACTBOPEHHBIX
cosieil. YBenuyeHue rufpoOXUMUYECKOr0 BBIHOCA B TOPHO-
JIeTHUKOBOM OacceifHe AKTPY B JIETHHE MECSIIBI ONIPeesi-
eTcsl, MPEeXJIe BCEero, YBEJIMUCHUEM IUIOLIAM B3aHUMOJIEH-
CTBHUs YJBTPANPECHBIX BOJ U I'OPHBIX NOpoA. B 3umHION0
MEXEHb (B YCIOBHUSAX MHHHMMAJIbHOTO BOJHOTO CTOKa),
BO3MOJKHO, OoJiplliee 3HaueHHE NMPUOOpETaeT BpeMs B3au-
Mozeiicteusa. B nienom He menee 90% pacTBOPEHHBIX CO-

Jied, BKJIIOYasi MHOTHE COJIM METAJJIOB, MOCTyMNaeT B ped-
HBIC BOJIBI M3 TOPHBIX MOPOJ, YTO HEOOXOINMO YUUTHIBATH
MU TIOMBITKE HCIOJh30BAaTh BOJHBIE OOBEKTH TOPHO-
JIETHUKOBBIX 0acceifHOB B KauecTBE WHAWKATOPOB aHTPO-
MTOTEHHOTO BIUSHHS HA OKPYKAIOIIYIO CPELy.

[pu ycunennn Aerpagannil JISAHUKOB POUCXOINT: BO-
MIEPBEIX, YBEINYEHHE BOJIHOIO CTOKA; BO-BTOPHIX, PaCIIH-
peHHe IUIOMAANM YYacTKOB BOJOCOOpa C OTIIOKEHHSIMH,
HEYCTOMYMBBIMU K BO3JEHCTBUIO BOAbL. B KoMIulekce 3TO
HpI/IBOI[I/lT K yBeaneHmo FI/l[lpOXI/lMI/I'-IeCKOI‘O BBIHOCA U
AKKyMYJISIUHA POIYKTOB JEHYAAllMM Ha TPaHHUIIE TeOMOp-
(honornyeckux pailoHOB, YTO MPH ONPEICIEHHBIX YCIOBH-
SIX MOYXET MPHUBECTH K ()OPMHUPOBAHUIO B JIOJIMHE PEKH I'eO-
XUMHYECKAX aHOMAaJIUH.
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The analysis of existential changes of the chemical composition of river waters and hydrochemical runoff is executed on the basis of
materials of researches executed in 2013 (and earlier) in the mountain-glacial basin of the Aktru River located on the northern mac-
roslope of the North-Chuya ridge in Bish-lirdu (Gorny Altai). The Aktru River is an element of the river network "the Aktru River — the
Chuya River — the Katun River — the Ob River". The area of glaciers is 16.7 square kilometers, the largest of them are the Right, Left
and Small Aktru glaciers. The GIS-based and statistical analysis of spatial changes of hydrological and hydrochemical conditions is
carried out within the limits of the catchment basin. It is shown that river waters correspond to categories: 1) by the total of dissolved
substances — fresh with very small and average mineralization (by O.A. Alyokin's classification); 2) by chemical composition — hydro-
carbonate calcium waters of the first and second types of mineralization (also by O.A. Alyokin's classification); 3) by pH size — al-
kalescent and neutral. The picture of change of water discharges is established, as well as pH and the chemical composition of river
waters (main ions Ca>*, Mg, Na', K*, HCO;", CO5*, SO,%, CI, nitrates, nitrites, ions of ammonium, phosphates, silicon, fluoride-ion,
iron, organic substances by bichromate (COD) and permanganate oxidability, microelements Li, Al, Ti, V, Cr, Mn, Ni, Cu, Zn, Sr, Ba,
Hg, Pb) from sources up to the mouth in cross-sections in 24.5, 20.0, 16.9, 12.4, 7.4, 0.8 km from the mouth of the Aktru River. The
regularity in changes of the discharge of the dissolved substances is revealed. It consists in a sharp increase in discharges and minerali-
zation on the site with intensive thawed glacial waters receipt in the channel network (0-5 km from the source of the river) and gradual
stabilization of characteristics downstream up to the mouth. The equation of regress as a polynomial of the second order is received,
connecting change of the sum of the main ions and extent of the water-current and allowing to receive the total content of the main ions
close to the corresponding parameter for glacial waters (on the average for the long-term period) at zero argument (distance from the
source). Primary factors of seasonal dynamics of the runoff of the dissolved substances are: in summer months — increase in the area of
interaction of ultrafresh waters with the rocks resulting in essential growth of the hydrochemical runoff from the basin; during the long
low flow — time of interaction in epy system "water — rock — organic substance". It is shown that the basic part of the dissolved salts (not
less than 90 %) enters river waters from rocks from the water-modular territory unoccupied with glaciers. With stronger degradation of
glaciers of the Aktru basin it is necessary to expect an increase in the hydrochemical runoff owing to, first, the increase in the water
runoff, and, second, expansion of the area of sites of the river basin with sediments unstable to the influence of water. In a complex, it
results in an increase in the hydrochemical runoff and accumulation of products of denudation on the border of geomorphological areas,
which under certain conditions can lead to geochemical anomalies in the valley of the river.
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