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INTRODUCTION

Due to the global climate changing and new system of water distribution in Central Asia,
necessity of reassessment of water resources in transboundary river basins are required.
Among them is Kyzyl-Suu river basin, which borders Tajikistan and Kyrgyzstan Republics.
However, there are no any reliable hydroposts on this river. Genetic components of water
basin of this region, particularly portion of modern glacier and underground drainage
water are not studied. Therefore, there was an attempt to show the possibility of usage
of uranium-isotope method, which was well-proven in many areas for solving of such
problems [1-5].

SITE DESCRIPTION

In September 2012 water samples for isotopic composition from 11 sampling sites of
Kyzyl-Suu river (Fig.1) were collected on Kyrgyz part of the basin.

Figure 1. Scheme of sampling at Kyzyl-Suu river basin

The area of sources Kyzyl-Suu river basin which located in the eastern part of the Alai
valley is fully spring origion. A significant glaciation in this part of the trans-Alai ridge
misses.

Sampling sites 5-7 in Kyzyl-Suu river are confluences Sary-Mogol and Achik-Tash rivers.
Sample site 6 was on the right site of Kyzyl-Suu river close to (less than 150-200 m)
estuary of Sary-Mogol and it can be characterized by an incomplete mixing with water
of Kyzyl-Suu river. Sary-Mogol and Achik-Tash rivers have glacial feeding , as there are
many large glaciers in their upper reaches [1-2].

Sample sites 8-11 were collected in such large confluences, asAltyn-Dara and Kok-Suu
rivers.
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MATERIALS AND METHODS

The locations of the sampling sites along the river are presented in Fig. 1. The main
physical-chemical parameters characterizing the river water (e.g., pH, O,, temperature)
were determined in situ. Separate aliquots of non acidified waters were assayed for
main components immediately after delivery to laboratory using standard hydrology
procedures.

Uranium isotopes were analyzed by alpha-particle spectrometry(Alpha analyst Canberra,
Canada) after appropriate radiochemical sample preparation. For concentration
of uranium isotopes such analytical methods as co-precipitation, liquid extraction,
electrodeposition on steel disc were used [5].

RESULTS AND DISCUSSION

The results of determination of uranium isotopes are presented in Table 1.

Figure 2. Uranium-isotope diagram of Kyzyl-Suu river basin

According to the uranium-isotope diagram (Fig. 2) collected water samples of Kyzyl-Suu
river basin are stacked in a triangle, whose corresponds to the isotope ratios of main
sources of studied water. They are:

| - glacier waters with minimum (less than 0.5-0.6x10* g/L) uranium concentrations;

Il - waters of bedrock which have the highest isotope ratio (2**U/?*®U = 2.7, sample 2);

Il - waters of quaternary deposits.
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Table 1. Uranium isotopes in the water of the Kyzyl-Suu river basin

sample | zay, B/l | =U,Ball | 2UPU | C, 100 giL 234‘1’;?: l:] i e p('}:;‘:\ff, "
1 2 3 4 5 6 7
01 0.007 +0.001 | 0.012:0.001 1.7+0.2 0.56 0.90 -
02 0.017+0.002 | 0.04620.003 | 2.7+0.1 1.37 3.70 25¢15
03 0.010£0.001 | 0.017+0.001 1.7£0.2 0.81 1.38 10£5
04 0.015£0.001 | 0.0330.002 | 2.2+0.2 1.21 2.66 35¢15
05 0.013£0.002 | 0.016£0.002 1.2+0.2 1.05 1.26 1545
06 0.013£0.002 | 0.020£0.002 1.5+0.2 1.05 1.58 -
07 0.017+0.001 | 0.0330.002 | 2.0£0.1 1.37 2.74 -
08 0.009+0.002 | 0.016+0.003 1.9+0.5 0.73 1.39 50+20
09 0.021%0.004 | 0.031x0.004 | 1.4+0.3 1.70 2.38 50+20
10 0.017+0.002 | 0.030+0.003 1.81£0.2 1.37 2.47 100
11 0.033+0.003 | 0.037+0.003 | 1.1+0.1 2.67 2.94 -
Table 2. Genetic composition of Kyzyl-Suu river basin, %
| Il n
Glacier water Water of bedrock Water of quaternary
deposits
Sample Ne ok 3293 | (upwu)=2.740.1 | (@UFU),=1.120.1
= 9 C,=1.3x10% g/L C,=2.7x10% g/L
% % %
2 - 100 -
1,3 85 15 -
4 65 35 -
80 - 20
60 20 20
7,8 60 35 5
9 30 25 40

The obtained data show that the upper parts of investigated river have mostly glacier
feeding (80-85%), as in lower part the water of quaternary deposits became significant.

CONCLUSION

On the basis obtained results it can be concluded that uranium-isotope method is
applicable to the study as a genesis of the individual source of Kyzyl-Suu river basin, and
as the assessment of their share in the formation of river flow. The data on the uranium-
isotope ratio are first and preliminary for this region. They require to continue with the
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detailed uranium-isotope sampling to the water of inflows, surface and groundwater.
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OBECMEYEHME JOCTOBEPHOCTU NTEO®U3UYECKUX UCCINEQOBAHUI
CKBAXXWH HA MECTOPOXXOEHUAX YPAHA
NNACTOBO-UHOUNBTPALUMOHHOIO TUNA

AmaH6alii M.C., Mbip3abek K.A., Kon6aeea M.I1.
TOO «UNHCTUTYT BbICOKMX TEXHOMOrMNY, . Anmatel, PK

YpaH B HacTosiLee BpeMs - OIMH 13 BaXKHENLLINX aHeproHocuTenen. OCHOBHOW UCTOY-
HVK ypaHa ansa obecneveHns pacTyLmx noTpebHoCTen SAepHON SHEPTreTUKU - ypaHOBbIe
mMecTopoxaeHus. MecTopoXaeHns ypaHa MMEIT pasnuyHblid BO3pacT U MPOUCXoXae-
HVe 1 pa3MeLLalTCs B pasfnyHbIX reonornyeckmx obctaHoBkax. BelgensioT Tpu reHeTu-
Yyeckne hOpMaLMOHHBIE TPYMnbl MECTOPOXAEHWN:

1. aHOOreHHble (rMapoTepMarnbHble, MApPOTEPMarnbHO-METACOMaTUYECKUE) MECTO-
POXOEHMSA 30H Pa3HOBO3PACTHOW TEKTOHO-MarmMaTU4YecKOW aKTMBM3aLumu, CBSi3aH-
Hble C rmgpoTepmarnbHbIMU NpoLeccamm (LLLEeNOYHbIM UMM KUCNIOTHBIM MeTacoMaTto-
30M);

2. 3K30reHHble, BKIoYaKLme:

a) HunbTpauMoHHbIe (MecyaHrKoBble - No knaccudukauum MATAT3) mecTopox-
OEeHUS, BO3HUKLLME B pesynbrarte AesTENbHOCTU NoA3eMHbIX (TPYHTOBbBIX U nna-
CTOBbIX) BOA B OCaJ0YHbIX TOMLAX aKTMBU3MPOBAHHbLIX AEMNPECCUOHHBIX CTPYK-
TYp 3eMHOW Kopbl (Y4exnax nnatgopm, naneogonuHax, OporeHHbIX BnaguHax);

6) cuHanareHeTuyeckme (copbobuoreHHble) B NNaTOpMEHHOM Yexre;

3. CrnoxHble (TeneckonMpoBaHHbIE) MONINIEHHBIE UMW NMOMUXPOHHBIE MECTOPOXAEHWS,
COBMeLLaloLWme NpU3HaKkM SHOOMEHHbIX Y 3K30re€HHbIX MPOLIECCOB M NPOSBIEHHbIE
Ha wWmuTax BONM3N pervoHanbHbIX 30H AOKEMOPUACKNX CTPYKTYPHO-CTpaturpadm-
yeckux Hecornacumn (CCH) n B 3oHax cknagvato-paspbiBHbIX aucnokauui (CPO), a
Takke B NMOABWXHbIX Mosicax - B 30HaX pa3noMOB, pacceKalLlMX BbICOKOPaAMoakK-
TUBHbIE TPaHWTBI U Apyrue nopoasbl.

Cpeon pgocratoyHo 60MbLIOrO Yucna ypaHoBbIX MECTOPOXAEHWIN, BOBMEKaEMbIX Mpo-
MbILUMIEHHOCTBIO B OCBOEHME, OCOObI MHTEPEC BbI3LIBAKT 3NUreHeTUYeCKMe (UH-
bVNbTPaUMOHHBIE UMK TMOPOrEHHbIE) YPAaHOBbLIE MECTOPOXAEHWS, NOKanu3oBaHHbIE B
BOJOHOCHBIX FOPU30OHTax MPOHMLAEMbIX 0CaA04HbIX MOpon. OTOT UHTEPEC BO MHOMOM
0bycnoBneH BO3MOXHOCTbIO X OTPaboTKM METOLOM MOA3EMHOIO CKBaXKMHHOTO BhbliLLie-
naymeanusa (MCB), nonyynBwMM pa3BuTHE € Hadana 70-x rogoB NPOLUMOro CTOMEeTus.
MpumeHeHne metoaa MNMCB, kpome akoHOMUYECKMX hakTOPOB, NO3BONSIET CYLLECTBEHHO
yNyYLWUTb YCNOBUS TPyAA M YMEHbLUNTb OTpuLaTenbHoe BO3AencTBmne npouecca fo6bi-
UM Ha OKPYXKaloLLYyo cpeay B CPaBHEHMU C TPAAWLMOHHBIM FOpHbIM cnocobom. MecTto-
pPOXOEHWS 3TOr0 TUMa COCTaBMSAIOT B HACTOsILLIEE BPEMSI OCHOBY CbipbeBOW 6a3bl ypaHa
B Pecnybnuke KaszaxcraH.

leogmanyeckne paboTbl (B TOM YMCIle KapoTaXK CKBaXKMH) COMPOBOXAAKT BCe CTaaum
N3y4yeHUs ypaHOBbIX MECTOPOXAEHUI - HaYMHAsS OT MPOTrHO3HbIX UCCNEeaoBaHNiA U Noaro-
TOBKM Nnoliaaer K NpoBeAeHNo NMOUCKOBLIX paboT, 40 AeTanbHOM U SKCMyaTaLMoOHHON
pa3seqku.

Ha cTaguax nouckoB 1 pasBedku AaHHbIe KapoTaxka UCMOoNb3yoT AN pelleHns cneay-
IOLLMX 3a4au:
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