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_ Kouéegenguﬁ HOCEAUEHHA 1 5-nemuro nezasucumocmuy Ysbexucmana ,

NCCIHENOBAHHUE ®OHOBOI'O YPOBHSI XHMHWYECKHX 2JIEMEHTOB B IIPUPOJI-
HbIX BOJAX

Xamamos 1., JKymamypamos A., XKymamypamog M. A., Ocunckasn H. C., Paxmanoea T. I1.
Wucturyr SAneproit @usnku AH PY3 (mirzamurat@mail.ru)

OueHKy GOHOBOTO YPOBHS XMMHYECKUX 3EMEHTOR B NPUPOJHLIX BOJAX ABASETCA TPYAHOH 3a-
Jaue, MOCKOJBKY A0 HACTOSIIEr0 BPEMEHHU OTCYTCTBYIOT Kakue-THO0 yTBEpIKASHHbIE CTAHAAPTH, KO-
TOpBIC AN NaHHOTO PEruoHa ABiseTcA GOHOBLIMH, TeM DoJiee 4TO NPUPOAHBIE BOXBI BCE BpeMs Haxo-
JISITCA B IBUOKEHHH.

OO6BIYHO B KauyecTBe “TOYKH OTCUETA” NPU OUEHKE 3arpA3HEHHOCTH NPUPOJHBIX 00BEKTOB XH-
MHUYECKUMHU NEMEHTaMK ¥ APYIMMY TOKCHYECKMMM BELIECTBAMM MCMIONB3YIOT WX cofiepkaHue B $o-
HOBBIX HE3arpA3HEHHBIX JaHAmadTax UK peruoHax.

B tabauue 1 npuBoasTCs AaHHBIE COAEPKAHMA HEKOTOPBIX XMMHYECKHUX 3EMEHTOB B POJHUKO-
Bo# Boae “Yawima” PepraHckoit obn. [1], Bog pexn 3apaBiuaH (oTobpaHo y mocrta r. CamapkaHaa
1970 r), pexu Amynapeu, y mocta Hopoky#, 1970 r (pesynbrarsl npeactasieHbl Xatamosbim L1, He-
onyGnuKoBaHHEIE) U P. AMyaapeu, oToOpanHsie Hamu B8 2004 r y BOnusu r. Hykyc. Cpashenne poa-
HUKOBOM BoAbl “YUaniMa” M peuHoilt Bob! 3apaBliaH NOKA3bIBAET, HTO JaHHBIE BOABI [0 3NEMEHTHOMY
COCTaBY CXOZHBI, OTIHYAIOTCS 1O COAEPHKAHUIO OTACbHbIX 3NEMEHTOB (POJHKKOBag BoJa oGoramena
Sc, Cr, Co, As, Sr, Cd, Sb, Cs, La, Ce, Sm, Hg, Th, U), a peunas Boga (Na, Cl, Fe, Cu, Zn, Br, Rb, Ba,
Au u 1.a.). Ecii paccMoTpeTh MecTa 0T6Opa U FeoSIONM0 MECTHOCTH, TO 3€CH MBI BUIAHM MHOTO 06-
wero. Poguuk “Yaimma” HaXOAUTCA HA PTYTHO-MblUBAKO-CYpeMaHod Cox-Hchapunckoi Guonornue-
CKOH npoBuHUMH [2], a peka 3apapman GOpMUPYETCS Ha MBILBAKO-CYPEMIHON GUONOTHYECKOH Tpo-
BuHLyH [3]. ¥V ucrokos pex Coxa B Kanamxae u p. 3apaBinad umerotes oboraruresibabie Gabpuky no
NPOU3BOACTBY CYPBMBI, TAaK 4TO, NMPH HEOOXOAUMOCTH, MOXHO, OOBEIUHUB 3TH JaHHBIE, HCITONB30~
BaTh MX B KayecTBe QOHOBBIX (6€3 AAHHBIX 1O MBILLIBAKY H CYpbMeE, TOCKOIBKY COAEpIKAHHE ITUX 3lie-
MEHTOB HEJIb3A CYUTATh GOHOBBIMH, OHU ABJSIOTCA aHOMATLHEIMK).

st cpaBHEHNUs NEMEHTHOrO COCTaBa BOA p. AMyAapb B MpoGax, 0TOOPaHHBIX B pasHbLIE ro-
ABl, MBI PELIUAN B KAYECTBE ITAIOHA CPARBHEHUS OCTAHOBUTECS HA CPEIHEM 3JIEMEHTHOM COCTABE POJIi-
H1koBo# (Hauima) n peuHo#t Boabl p. 3apaBian. JeMEHTHBI COCTAB 3TUX BOJ B KaKOH-TO CTEreHH
XapaKTepu3yeT COCTaB BOJbl PErMOHA, AaeKOro OT 30Hbl 9KONOrHYeCKoH KatacTpodsl [Tpuapass.

EctecTBeHHO, YTO MpH 3TOM BO3HMKAET BONPOC, UMEEM /1M Mbl IPABO MTPH MOHUTOPHMHTE COCTA-
Ba BOJBI p. AMyZapbs B Ka4eCTBe 9TaloHa CPaBHEHMH OCTAHABAMBATLCA HA CPEAHMX JAHHBIX NO POA-
HUKOBOW 1 peuHol Boze u3 Pepraxbl u Camapkanaa? no-BUAUMOMY, UMEEM,

Bo-nepebix, B HacTosmee Bpems B [lpuapalibe v Ha NpUIETaOWUX TEPPUTOPHAX HAUTH uwic-
TYI0, HE 3arpA3HEHHYIO BOAY (KaK MOBEPXHOCTHYIO, TaK M MOA3EMHYI0) MpoGieMaTuyHo. Bo-BTophIX,
Pe3yAbTaThl CPABHEHMH MOXHO NPUMEHATE KaK 3KOJOTMYECKHY MOHUTOPHHT [0 CPABHEHHMIO C APYIH-
MM PEroHamMM peciyOIuKy, NOCKONBKY MHHEPANN30BaHHOCTb YKa3aHHBIX BOJ AN pojHKKa “UYamma”
cocraBuno 0,52 r/n, a ana p. 3apaswan 0,61 1/n, 4TO OYeHb B6IM3KO K MUHEPAIU30BAHHOCTH p. AMyaa-
peu 1925-1960 rr.

1, nakonel, kak yxasano B yueGnuke Koponesa B. A. [5] # MmoHorpaduu [6] npu MoHHTOpHpO-
BaHMY OCHOBHBEIX KOMIIOHEHTOB rMApOc(ephbl — BOABI, TAKOH NpyeM JOMYycKaeTcs U B MPAKTUKE NPH-
MEHAETCH.

B rabn. I npuBoauTes oTHOwWEHWE cpenHero conepxkanus sieMeHToB B Boge (Cro/Cep) B Mpo-
6ax otoGpannbix B 1970 r n B 2004 1 (Coa/Cep) u Coa/Cro. [N CpaBHEHUA 37eCh XKe npoBomutes [TJIK
HEKOTOPBIX XUMHYECKMX 3JIEMEHTOB,
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Tabnuna 1. @oHOBbIE YPOBHU XUMHYECKMX JIEMEHTOB B POJHNUKOBBIH Boe DepraHckoi obn.

[471, p- BapaBuian CamapkaHackod obn. v p. AMyaapey 1970-2004 rr. (*mr/n, Mxr/m).

deprana pon- | p. 3apasuiad Ca- C P Amynapes fizg p- Amynaped | C, gmu K

Huk “Yawmwma”, | mapkaHgckuil obn. 1970 rr. 6 2004 ¢ (—j C70
Na* 37,949,0 48,055 42,9 61,0£6,7 1,42 | 200,0+8,8 4,6 3,2 1200.0
Cl* 26,0+4,0 30,044,3 28 42,015,3 1,5 90,0+ 8,4 32 2,1 [350,0
K* 8,0+£3,0 - 8,0 - 1,32+ 0,26 - - 1,20
Sc 2,610,31 0,5+0,08 1,55 | 0,05£0,007 | 0,03 4,0+ 0,6 2,5 | 86,6 0,001
Cr 11,0£0,2 1,7+0,3 6,35 8,8+0,12 1,4 9,0+ 0,18 - - 0,50
Mn 4,5+0,5 - 4,5 - - - 0,10
Co 1,740,04 0,14+0,02 0,92 1,2+ 0,17 1,3 0,8+ 0,07 0,87 | 0,67 | 10
Fe* 2,5+0,31 4,45+0,91 3.4 5,0+ 0,85 147 | 4,0+ 0,67 1,7 | 0,79 | 0,50
Cu 1,040,13 1,42£1,0 1,21 3,7£0,55 3,0 - - - 10,10
Zn 5,040,72 16,243,8 9,6 14,0+ 2,9 1,45 40,0+ 5,1 4,16 | 2,86 | 0,10
As 11,0£1,5 0,71+0,06 5.8 1,8£0,54 | 0,31 2,5%0,32 0,43 | 1,38 | 0,05
Se - 1,34+0,02 1,34 90,049,4 67,0 1 0,9+0,09 - 10,01
Br 0,4410,064 7,542,8 3,97 18,0£6,2 537 | 20,0%66 512 | 0,95 | 6,10
Rb 1,540,3 10,0+0,2 5,75 6,0£12 1,05 6,8+ 1,8 119 1,1 0,10
Sr 20,5%3,5 99,0+7,5 59,7 22,0+£3,8 0,03 19,0+ 3,2 0,31 103 | 2,0
Y - - - - - 7.4 - - -
Ze - - - - - 2,2 - - -
Mo - 2,0+1,3 2,0 6,0£2,1 4,017 - - 0,50
Cd 7,0£1,3 0,3+0,05 3,65 4,4+ 0,43 1,22 8,0+ 1,6 2,22 | 1,81 ]0,001
Sb 6,61,1 - 6,6 5,0+0,7 4,0+ 0,5 - - 10,05
Cs 2,0+1,36 0,21£0,04 1,1 0,3£0,04 | 0,27 | 0,5£0,07 0,45 | 1,66 | 1,0
Ba 14,0%1,18 28,0+5,1 21,0 36,6+ 8,1 1,74 50,0+ 5,6 23 1,32 10,10
La 1,0+0,5 0,6£0,08 0.8 7,0£0,09 8,7 | 0,060,008 | 0,075 | 0,008 | -
Ce 10,0+0,3 3,240,45 6,6 7,3+2,1 1,1 14,0+ 1,2 2,12 1,92 -
Sm 3,0£0,5 0,8+0,07 1,9 0,5£0,07 | 026} 09+008 | 047 | 18 | -

e
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Peprana p. 3apaBiuian 67 p. AMynapbs C70 p. AMynapes C04 C{)4 T1AK
POIHUK Camapxkarackuit 1970 rr. C 2004 r C 0
“Yawuma”. oba.
Au 0,01540,002 0,05+0,008 0,03 | 0,09+0,0088 | 3,0 | 0,006£0,008 | 02 | 0,06 -
Hg 2,940,6 2,010,4 2,45 1 0,16£0,072 | 0,06 | 0,18t0,08 |0,0007| 0,011 {0,005
Th 0,513,0 0,740,3 0,6 - - 0,7+ 0,06 1,16 - -
U 1,8+1,4 0,7+0,05 1,25 1,240,4 0,96 1,5£2,3 1,2 1,25 -

HHrepeceH ToT $axT, YTO 3a TakoH KpaTkuii nepuoa (25 net) conepkanue Na ysenuuunocs B 3,0
pasa, Cl - 1,8, Zn — 2,9 pasa, As — 1,4 pasa, Br— 5,1 paza, Cd — 1,8 pasa, Ba— 1,4 paza U~ 1,2 pasa, Sr
-10,3 pa3a, Ce — 1,92 pasa, Sm — 1,8 paza.
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