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Oco0eHHocTH pacnpeaeieHusi XAMUYECKHX 3JIeMEHTOB B/10JIb 0eperon
KaiipakymMcKoro Bo1oxpaHuinina

AHHOTaIUs
[TpuBenens! naHHbIE 00 OCOOEHHOCTSX pacrpe/eieHHs] XMMUYECKUX 3JIEMEHTOB B 00pasiax
JOHHBIX OTJIOKEHUM M MPUJIETAIONINX TT0YB, OTOOPAHHBIX BIOJH Oepero Kaiipakymckoro Booxpa-
Hwmna Ha pexe Celpaapbsi.
KiioueBble ciioBa: ['mapoxumusi, reOXuMHsL, PeHTTeHO-(DTyOpeCceHTHBIN aHa N3, MaKpo- 1
MHUKPO3JIEMEHTBHI.
Abdushukurov D.
Fiatures of distribution of the chemical elements along shores
of the Kayrakum reservoir

Annotation

Data about the distribution of the chemical elements in the samples of bottom sediments and
surrounding soils selected around the shores of Kayrakum water reservoir in the Syr Darya River de-
scribed.

Key words:Hydrochemistry, geochemistry, Roentgen-fluorescent analysis, macro- and trace-
elements.

Bonoxpannmuie Kaiipakymckon I'DC sBnsercs kpynHelmmM Ha ceBepe TamKukucraHe.
Bopoxpanunuine ObUI0 CO34aHO sl CE30HHOIO PErylnupoBaHust croka peku Ceipaapbsa. Bono-
XpaHWIUIIEe HaXOIUTCs B 4-5 KM OT UKaJIOBCKOTO TOPHOPYJHOIO KOMOMHATA, CHELMATU3UPYIO-
IIErocsl Ha BBITYCKE OKHCH-3aKuCcH ypaHa [1]. Belle no Tedenuto pexku Ha Tepputopunl Keiprsiz-
CTaHa HAaXOIUTCS ypaHoOBas NpoBUHIMA Mailnyy-Cyy coO CBOMMH XBOCTOXpaHWIHIIAMH [2] u
pynnuku Tam-Kymyp, Kesippkap, lekadrap, a Ha Tepputopuu Y30ekucTaHa - PYIHUKH
FOrypcait u Yapkecap. Kpome toro, o jgesomy 60opty Coipaapbu Ha Tepputopurt Keipreictana
pPacmoJoKeHbl TOPHO-METAJUTYprudeckue KOMOMHATHI: pTYTHBIM Xaiinapkan u cypbMsHbli Ka-
JlaMKau.

ABTOp nmyOnMKaUu MpousBesn 00paboTKy 6a3bl JaHHBIX 110 3JIEMEHTHOMY COCTaBy 00pas-
IIOB JIOHHBIX OTJIOKEHHUH M MpPUJIETAIOIIMX [OYB, OTOOpaHHBIX BOJbL Kalipakymckoro Bogoxpa-
HWININA, ¥ CIEJIa pacueTsl A U3y4eHHUs OCOOCHHOCTEH paclpeneieHHs IEMEHTOB B 00pas3-
1[aX 1 [IOUCKA T€OXUMUYECKUX aHOMAJIUM.

2. Meroanka JKcnepuMeHTa

bbbt poBeneHbl AKCeAUINY U1t 0TOOpa TOHHBIX OTI0KeHHH (41 npobda) u mous (21 npo-
6a) B mpubpexxHoii 30He Kaiipakymckoro Bogoxpanuiumiia. Cxema orbopa npescraBieHa Ha puc. 1.

OJeMeHTHBI aHamu3 00pa3lioB BOJBI U TOYB MPOBOJMWICS Ha PEHTTEHO-(IyOopecleHTHON
YCTaHOBKE C KPEMHMEBBIM JIETEKTOPOM BBICOKOT0 paspemienus ¢pupmsl “Canbera”. [{iis Bo30yxae-
HUSI PEHTI'€HOBCKOI0 M3IydeHus] ucrnonb3oBaiach TpyOka Eclipse Il ¢ perynmupyembiM criekTpom
B030yxaeHus. KioBera ¢ obpasunamu pasmeniainach HaJl BXOAHBIM OKHOM JieTeKTopa. TOoNIMHOM
Maiiapa, UCIOJIb3yeMOro B KIOBETE, M TOJILMHON BXOTHOIO OKHA JIETEKTOpa OMPEessuics HIKHUN

MOPOT' PETHCTPUPYEMOTO U3ITyUeHHs. Y CTAaHOBKA MO3BOJISIIA HA/IEKHOTO PETHCTPUPOBATH XapaKTe-
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PHCTHYECKOE M3ITyYeHHUE 3JIEMEHTOB, HAUMHAs C Kalus, C SHEPrued u3imydeHus 3,3 K3B U JI0 ypaHa.
Bcero peructpupoBanice 25 aneMeHToB. Pe3ynbTaThl MoKa3aim, 4To ycTaHOBKa ¢ Tpyokou Eclipse
II mo3BomAET MOMYYUTH JIUIs1 HEKOTOPBIX 3JIEMEHTOB UyBCTBUTEIILHOCTD AaHAJIM30B HE XYXKE 2x10° r/r
i 2 ppm[3].
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Puc. 1. Cxema orbopa nmpo0® B npudpesxHoii 30He KaiipakyMckoro BogoXpaHHIMIIA:
B- 06pa3ipl mous, /- 00pa3iibl JOHHBIX OCAIKOB.

3. AHaJIUM3 NOJTyYEeHHBIX Pe3yJIbTATOB

Oco0oe BHUMaHHE NP MPOBEJEHUM PAaOOT ObUIO YAEIEHO HMCCIIEOBAHUIO PACHpeeeHUs
ypaHa u Topus B oopaszmax ( puc. 2, 3). Pacnpenenenre Topus B JOHHBIX OTJIOKSHHUSX MPHMEPHO
COOTBETCTBYET €0 paclpeieNIeHUIO B I0YBaxX, NPEMMYIIECTBEHHO Ha CEBEPHOM Oepery U HeJjocTaT-
Ky Ha I0)KHOM Oepery.

U u Th B ocagkax
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Puc. 2. Pacnipenenenue ypana v TOpusi B JOHHBIX OCa/IKax BIOJIb OEPETOB
Kaiipakymckoro BoJjoxpaHuiuiia.

Bonee nnTepecHo ypaH u TOpHii pacnpenenieHbl B o0pa3iax 1moys. Topuil IpeuMyIIeCTBEHHO
CKOHIIEHTPUPOBAH Ha CEBEPHOM Oepery, a ypaH Ha F0’KHOM. OTIENbHO MOXKHO BBIJIEIUTH MOBBIIIECH-
HOE coziepkaHue ypaHa B Touke 40 1 MOBBILIEHHOE coziepkaHue Topus B Toukax 19 u 20. Touxa 40
pacnonokena BOM3H OT UkarmoBCKOro KOMOWHATA, U TIO0 CJIOBaM CTapOXXujioB, TaM B 50-70 rombl
BOJIMTENN MBUIM CBOU CaMOCBAJIbI IIOCJIE BBITPY3KH YPAHOBBIX KOHIIEHTPAaTOB. JTO MOIJIO IIpUBE-
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CTH K JIOKAJIbHOMY 3arpsA3HCHHUIO IMOYB. B a1ux ke Toukax Takxke Ha6n1011aeTc;1 IOBBINICHHOC CO-
JACPKAHUEC CCJICHA W MBIIIbAKA, KOTOPBIC ABJIAIOTCA CONYTCTBYIOLIMMHU JJIEMCHTAMU IIPU 2[0651%

ypaHa.
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Puc. 3. Pacnpenenenue ypana u Topusi B o0pasiax 1nous
B/I0JIb OEpEroB BOIOXPaHMIIUILA.

[ToBblIeHHOE copepkaHue Topus B oOpasuax mouB B Toukax 19 m 20 mo Hamemy MHEHHIO
CBSI3aHO C TEXHOT€HHOH aBapueil Ha xBocToxpaHwiuiie Maiinbl-Cyy. 3a Bpems 3KCIUTyaTaluu Bo-
JIOXPaHWJIMIIA TPOU30LLIO 3HAYUTENBHOE 3amieHue JHa. PakTH4ecku NOYBbI HA BOCTOYHOM Oepery
B KoHIle 50-60 IT. IPOILIOro CTOJIETUS HAXOAWIMUCH MOJT BOAOHM U SBJSIIOTCS CTAapbIMU JIOHHBIMU
omioxkeHusiMu. B xozxe aBapun Ha Maiuiel-Cyy B BOJy HOCTYIWJIM XBOCTbI YPaHOBOT'O IPOU3BO/I-
crBa. CreneHp M3BICUCHHUS YpaHa U3 Py MO CTAPOil TEXHOIOTHH ObLIa HEBBICOKA — IprMepHO 70-
80%. YpaH B OCHOBHOM CEIEMEHTHUPOBAJICS Ha MPOTsLKEHUM nepBbix 20 kM pexku Maiinyy-Cyy
[4], ogHako YacTh ypaHa MorJia JOCTUYb BojoxpaHwmmia. CoequHeHUs TOPUS SIBISETCS TPYIAHO-
PacTBOPUMBIMH, U MOTYT MUIPHPOBATh Ha OOJBILIOE PACCTOSIHUE B MEXaHUYECKOH (JopMe COBMECT-
HO C WJIOM.

Hcnonb3ys koppemsuonnyto ¢pyHkimo Microsoft Excel, 6butH H3ydeHbl KOppENAMU KOH-
LEHTpaluii 25 371eMEeHTOB, colepXaluxcsi B o0pa3lax MoyB M JOHHBIX ocajkoB (Bcero 300 Bo3-
MOXXHBIX KOMOHMHaIMii). ToNbKO ueThlpe Mapbl 3JIEMEHTOB (KalbLMii-CKaHaui, OpoM-pyOuauii,
OPOM-UTTPHIA, I PyOUAMHA-UTTPHIT) 0OmanaoT Kodddurmentom koppemsuu R*>0,8. Tpu oTaens-
HOM pPacCMOTPEHUM JIMHEHHOW KOppessiuy JUlsl 00pa3loB MOYB ObLUIM MOTy4eHb! KOA(PQUIIMEHTHI
R2>O,9 JUIA TaKUX Tap SJEMEHTOB, KaK KOOAJIbT-IMHK, PYOUIMU-UTTPHUM, ITUPKOHUI-MOIUOIEH,
repMaHUR-TOPUH, MBIIIBbIK-ypaH, OpoM-pyOuiuii. B Toxe Bpemst KOppessiius MeKa1y STUMH IapaMu
B 00paslax JOHHBIX OC3JKOB 3HAYMTENBHO Xyke. K Bompocy o Koppensuuu JaHHBIX HaJI0 MOJXO-
JIUTh OCTOPO’KHO, TaK KaK COJICP)KaHMsl TaKUX 3JIEMEHTOB, KaK TaJUIMi, ypaH, TOPUN U MBIIIbSK B
oOpaslax Majbl, COOTBETCTBEHHO YBEJIMYHMBAETCSI OLIMOKAa B OINPENENICHUH KOHIIEHTpPAIMU 3THX
AJIEMEHTOB U YMEHbIlaeTcst Ko3((GULIMEHT JIMHEHHOM Koppernsaiuu. HenoctatouHo xoporas JIMHeH-
Hasl Koppensuus HaOmoqaeTcsl A1l KOHLIEHTPalM MaKpO3JIeMEHTOB (KaJluii, KajblUi, TUTAH, Mar-
HUH U Kene30). ITO MOXKET OBbITh CBSI3aHO € OOJIBIIMM YKJIOHOM IOYB B NMPUOPEKHOM 30HE, YTO
MPUBOJUT K CMBIBY M MIE€PEMEIINBAHUIO TOBEPXHOCTHBIX CIIOEB MOUBBI, @ TAKKE MOXKET CBUJIETENb-
CTBOBATh O PA3IMYHOM I'€OJIOTMIECKOM CTPOEHUU OeperoB.

B kauectBe npumepa Ha pUCyHKe 4 TIOKa3aHa MaTeMaTHuecKas KOppeJsiys MeXITy cojiepxa-
HHEM KaJbIUs M CKaHAWs B 00pasIax.
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Puc. 4. Koppensiusa Mexxay KOHIEHTpAIMSAMU KaJblUg M CKaHIus B o0paslax Mo4B U JOH-
HBIX 0C3JIKOB, 0TOOPAaHHBIX BIOJIL Oepera KaiipakyMCKOro BOJOXpaHWIIUIIIA.

Pacripenierienrie CkaHIUSI XOPOIIO IOBTOPSICT PACHpeNeNIeHHs] Kalblus ¢ KO3()(UIIMEHTOB
KOPPEJSAIIN (R2) = 0,96, kak B oOpasuax Io4B, TaK U B JOHHBIX ocajkax. CKaHIWA U KaJIbIMHA
MPEUMYIIECTBEHHO PaCcIPOCTPAHEHBI HA F0)KHOM Oepery.

Tak kak 06pasibl mouB B Toukax 19 u 20 sBnsroTes 6osee cTapbIMy JOHHBIMU OTJIOKEHHSIMHU,
MO>KHO TPETIONIOKUTh, YTO B HUX HAKOILICHBI IIPEUMYIIIECTBEHHO MJTbI OCHOBHBIX UCTOKOB ChIp/ia-
pbu - pexk Hapeia u Kapagapes. o 1973 r., 1o Havana 3aroruieHusi TOKTOryiabCKOoro 1 AHIM>KaH-
ckoro BAXp, peku Hapen u Kapamgapes BeiHOCHIM HE MeHee 75% B3Becel, KOTOpbIe 00pa3oBan
OCHOBHYIO MaccCy WJIOB, HaKOIUICHHBIX BbIlIe Kaiipakymckoro Baxp. Cutyanust pe3ko U3MEHHIach
nocie 1973 r., Korja HayaiaM HaKaIUIMBATHCS Wbl B TOKTOTYJIBCKOM M AHIMKaHCKOM BAxp. Oc-
HOBHBIM MOcTaBIIKMKOM uia B Kaiipakymckoe Bixp ctamu 0okoBbie mputoku Ceipaapsu - pexu Vc-
daiipamcaii, Cox, Ucdapa, AkOypa, [llaxumapnan u qp. MHOTHE U3 3TUX PEK B BEr€TAIlMOHHBIN Tie-
PHO/I TIOTHOCTHIO pa30oUparoTcs AJIs LEeNel HppUTaIiy, OTHAKO BECHON U PaHHHUM JIETOM, B TIEPUO]T
MIOJIOBOJIBSI U CEJIEH, 3TH peku HocTUratroT ChIpJIapbu.

Ha puc.5 npencrasneHsl pe3yabTaTbl pacyeTa OTHOIIEHUsI KOHLIEHTPAIM 3JIEMEHTOB B JJOH-
HBIX ocajikax u3 Touku 20b k obpasziam moussl, B Touke 20/], TO €CTh OTHOIIIEHHUIO 3JIEMEHTOB B 00-
pasuax OoJee MOJOABIX K CTAphIM IOHHBIM OCAIKaM.
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Puc. 5. OtHOmIEHHE coaep KaHMsI JIEMEHTOB B JIOHHBIX OCAJIKOB K MX COACPKaHUIO B MTOYBAX
Ha BXOJI€ B BojoXpaHuiwiie (Touka 20).
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W3 puc. 5 BUAHO, U4TO TaKKeE IEMEHTHI KaK JKeNe30, CeJIeH, PYOUINiA, HTTPHIA U TOPHIA BBIHO-
CHWJIMCh B OCHOBHOM U3 BEpXHUX UCTOKOB Chipaapbu - pek Hapein u Kapagapes. Takue smeMeHTbI
KaK MBIIIbSIK, CTPOHIUH, IIMPKOHUN U YpaH B OCHOBHOM BBIHOCATCSI OOKOBBIMU NpUTOKaMu ChIp/ia-
pBH.

bbun mpoaHanu3upoBaHbl OTHOILEHHS KOHLIEHTPALMM 3JIEMEHTOB B JIOHHBIX 00pa3Lax, oTo-
OpaHHBIX Ha BXxoje 1 Bbixoje Kaiipakymckoro Baxp (puc. 6). Oka3aioch, 4YT0 MPaKTHIECKH BCE dJie-
MEHTBI 32 UCKIIIOUEHUEM KallbLIUs, XpOMa, JKeJe3a, TepMaHts, MblIIbsiKa, OpoMa, CTPOHLIUS U LIEpUs
npuHecenbl U3 BepxoBuil Ceipnapsu. CnenoBarenbHo, Kalipakymckoe BAXp SIBISETCA XOPOIIUM
(UIBTPOM-OTCTOMHUKOM B CpeiHeM TeueHHH p. CrIpaapbs.
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Puc. 6. OtHoIeHNE cozepaHus AIEMEHTOB B IOHHBIX 0Opasuax Ha Bxoze (Touka 20b u BbI-
xojie (Touka 1b) U3 BomoxpaHuMia.

Beim npoananu3upoBaHbl pacrpeeseH s IEMEHTOB B 00pa3liaX MoYB CEBEPHOIO U HXKHBIX
6eperos. [l 3Toro ObLIM yCpeAHEHB! 3HaUeHUs KOHLeHTpauii o 10 Toukam c ceBepa u rora. Pe-
3yNbTaThl MTOKa3aHbl Ha pHc.7. Jlerkue a1eMeHThl pacnpesieNieHbl 0osiee WM MeHee paBHOMEPHO U
OTHOUIEHUE UX KOHLEHTpaluil 01M3Ko K equHuie. OCHOBHbBIE Pa3INyMsl HAUMHAIOTCS JUIS TSDKENbIX
MeTajuioB. C OTHOIIEHHEM OOJIblIIe €IMHHUIIBI, C IPEUMYILECTBEHHBIM paclipOCTPaHEHHEM Ha ceBepe
BCTPEYAIOTCA CIICAYIOUINE AIIEMEHTHI: TepMaHUid, cenieH, OpoM, pyounuii, utTtpuii u Topuid. Ha rore
NPEUMYIIIECTBEHHO PacIpOCTPAHEHbI CIEAYIOLIME AJIEMEHThI: MBIIIbSIK, CTPOHIMH, LEpHid, MOIHO-
neH U ypas. [lonoGHOe pazinnurie MOXKET CBHJIETENbCTBOBATH O TOM, UTO JIBa Oepera UMEIOT pa3HOe
T€0JIOTHYECKOE CTPOCHHUE.

bt npoananu3upoBaHbl 00pa3siibl IOYB U JOHHBIX OCAJKOB Ha UX COOTBETCTBHUE CPETHEMY
COZIEPXKAHUIO HJIEMEHTOB B MouBax (Kiapky) [5] u B 3eMHOil kope [6]. Pe3ynbTarsl npeacTaBieHb!
Ha puc. 8,9. Ilpu pacuerax UCIOIB30BATNUCH YCPETHEHHBIE 3HAUEHHSI 3JIEMEHTOB TI0 BCEMY BOJIO-
xpanwmiy. B o6pasuax nous tpu snementa ceneH (100 pa3), kobansT (47 pa3), ckanauii (29 pa3) u
O6poMm (14 paza). B Toxxe Bpems HaOmonaercs AeQUIUT TaKMX AJIEMEHTOB KaK Maprasel], >Keeso,
XpOM, TUTAH, HUKEIIb, ME/lb, LIEPUI1 U TOPHUIA.
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Puc. 7. OTHOIIIEHHE KOHIICHTPAITHIA JIEMEHTOB B 00pa3iiax MoYB CEBEPHOTO
1 F0’KHOTO Oepera BOJ0XpaHWIIUIIA.
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Puc. 8. OtHomeHue copepxkaHus HIEMEHTOB B 00pa3iax Mo4s
k k1apky (KK) B mousax.
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Puc.9.0tHOMmIEHNE CoteprkaHust 2JIEMEHTOB B 00pa3iax

JOHHBIX 0caJIKOB K uX Ki1apky (KK).
B o0Opasiiax 1oHHBIX 0CaKOB KOHIIEHTpAIHSI CKaHIUs 3aMETHO MpEBBIIIAET Kiapk (6omee 200

paz), cenen (60 paz) u 6pom (24 pa3). OTHOIIEHHE KOHIIEHTPALIMI ypaHa K KJIapKy OJHM3KO K eIUHU-
1ie (1,05), aTo ke oTHOIeHne 11 Topust 3ameTHo Huxe (0,5).
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3axioyenne

Pentreno-¢yopeciieHTHBIM METOJIOM IPOBECH aHAJIM3 MAKPO- U MUKPORJIEMEHTHOT'O COCTa-
Ba 00pa3IlOB JOHHBIX OTIOKeHM (41 mpoba) u mpurerarommx nous (21 mpoba) BIonb OGeperos
Kaitpakymckoro Bogoxpanwimina Ha p. CeIpaapbsi.

OOHapyXeHO, 4TO TaKhe AIIEMEHTHI KaK KeJe30, CeleH, pyOuIuid, UTTpUil U TOPUN BBIHOCH-
JIMCh B OCHOBHOM M3 BepXHUX MCcTOKOB Chipaapbu - pek Hapoin u Kapa-/lapps, a MbIIIbSK, CTPOH-
WA, IUPKOHHUIA U ypaH B OCHOBHOM BBIHOCSATCSI OOKOBBIMH TIPUTOKaMH ChIpIapbH.

C npenMyIecTBEHHBIM PACIPOCTPAHEHUEM Y CEBEPHBIX OEperoB BCTPEHUAIOTCS T'€pPMaHHIA,
ceJieH, OpoM, pyOuIuiA, UTTPHA ¥ TOPUH; Y FOKHBIX OEpEeroB MPEUMYIIECTBEHHO PACIPOCTPAHECHBI
MBIIIBSK, CTPOHIIUM, LIEPUiA, MOJIMOJICH U ypaH, YTO CBUIECTEIBLCTBYET O TOM, YTO JIBa Oepera MMeroT
Pa3HOE T'€0JIOTHYECKOE CTPOEHHE.

B o6pa3nax moyB psij 37€MEHTOB UMEET 3HAYUTENILHOE MPEBBIIICHNE HAl KJIAPKOM: CEJICH B
100 pa3, ckanauii B 29 pa3, kobanbsT B 23 pasza, 6poM B 14 paza. B Toxxe Bpemst HaOmoaercs nedu-
IIUT TaKUX SJIEMEHTOB, KaK MapraHell, kene30, HUKeJlb, Me/lb, IEPHil U TOPHIA.

B o6pasnax TOHHBIX OCaJKOB MPEBBIICHUE HAJl KJIAPKOM OOHApYXKeHO Juisi ckaHaus (Ooiee
yem B 200 pa3) u cenena (B 60 pa3) .

OTtHoIIeHHEe KOHIIEHTpaIUs ypaHa K Kiapky Ommsko k equnauie (1,05), a g ans topus B 2
pasa HIKe.

CnenoBarenpHo, KaiipakymMckoe BONOXpaHWIIMINA WIPAET pPOJb XOPOWIEro (HIbTpa-
OTCTOIHUKA B cpeHeM TedeHur ChIpAapbu.
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