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[NpencTaBneHsl Pe3yNETATE HCCIENA0BAHWR HAIMEHEHHH XHMHYECKD
OTNOXEHH # Bog pexu OMyTHO (3neMeHT peuHoit cHeTeMel O

EPATEHOTO COCTARA OHHEIX
ri3ka— T omMe—O6L) B OCHOB-

HEle a3kl BoqHoMo pexdMa B 2018—2019 . B npegenax TyraHCcKoro orD yana (pyIHEE MHHEDATE —

HIEMEHHT H LHPKOH). [eoXHMHYECKHE MOKAZATENH OLIEHEHH ¢

B3I0BAHHEM MaCC-CNEKTPOMETDHYE-

CKOTO METOIA ¢ MHIYKTHBHO CEAZaHHOM miasMoil. Y etaHosn MpOCTPAHCTEEHHO-BDEMEHHEIE H3-

MEHEHHSA BANOBEIX COOEPAAHHA XHMHUYECKHX JEMEHTOR B 11
LMH: B BECEHHEE NTOMIOBOJILE OTMEYAETCH ODIIEE YBEMHYEH,
B3BemeHHOH hopMoit, B 3HMHIDID MEXEHE — C DACTEODEHH u@
oTnoxeHu (dpakima 1o | MM) B TEYEHHE TOIA H MO HATTPE
BIHAHHA TOKANTEHEIX MEON0rHUECKHY H THAPOIOTHYED

CTEYIOILIHE HIMEHEHHA COCTARA peuHkX Boj. [Toka
MEHTOE B IPeIenax OpeoIos POCCHITHELX MECTODO!
YCTORUHBOTO (B FeIOrHYECKOM OTHOIIEHHH) ¢

Kurouegrle capga: NpoCTPaHCTEBEHHO-BPEME
peuHEIE BOORL, TyraHckuit yzen, 3anagHas

DOI: 10.31857/52587556620050143
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BBEIEHHE

[Nonumanue npoleccos H yoi

HHA NEOXHMHYECKHX OPeO/IOB — i co cTaTH-
CTHYECKH JHAYHMBIM IOBERILLIS THOCHTENIEHO
CPpEOHHX IHAYEHHI JTH H3ydal OIOTHYECKOMD

NPOCTPaHCTBa) COAEPRAHHE HUYECKHX 3JIEMEH-
TOB, TEHETHYECKH cmaaﬂﬂﬁ ueccaMu ropMH-
poBaHM# H npeobpazoBaH nHBIX 0bBexTOB [7],
umMeeT Donblioe HayyH KTHUECKOE 3HAUYEHHE.
Hx uccnenosanugfn HEl MHOTHe nyOnuKa-
LMK, HO Pl BOTI AETCH 0 CHX MOP HEA0CTa-
TOUHO PACKPBITEIM . 27]. B uactHoCTH, He OO~
CTATOUHO TOHATHEI MAIEOTHAPONOTHYECKHE YCI0-

BuA  opMH 51 TEPBHUHEIX M BTOPHYHBIX
re0XHMHYIEC OB MEeCcTOPOXIeHHWH mones-
HEIX HCKOTI H MEXaAHH3IMEl (hpaKHOHHPOBa-
HHMH W Qe onpegeneHHeX Gpakumii peuHkx

PHAUIMX pPYIHEIE MHHEDAIEL
HBHOCTh FTE0XHMHWUECKHX H TE03K0-

MCCIIE0BaHMH Ha pa3HBIX 3Tanax He-
uua [2, 25].

MOCBAZAHE ¢ thopMaMK HX MHIDa-
pEcHTPaITHit BEMIECTE ¢ npeobnaganieit
IMEHEHHA XHMHYECKOTO COCTARA NOHHBIX
"HHID OT HCTOKA K YCTRID DEKH BCOIEICTEHE
aKTOPOE NMPOARIAIOTCA cnabee, YeM COOTBET-
0 MAKCHMAMEHEIE KOHLIEHTPALIMH PYIHBIX 3/e-
HaHOOoNee BEPOATHE B YCIOBHAX OTHOCHTENEHO
HHTEHCHBHOCTH BOIOOGMEHA.

MEHEHHA, XHMHUYECKHIT cOCTAR, JOHHEIE OT/IOXEHHA,

B cBa3u ¢ cymecTroBaHueM ykazaHHO#H npobne-
MEl HAMM TNPOBEJEHO HCCIEI0BAHHE MPOCTPaH-
CTBEHHO-BPEMEHHBIX HM3MEHEHHH XHMHUECKOTO M
MHHEPATLHOIO COCTABA JOHHEIX OTIOKEHHMH H XH-
MHUYECKOrO COCTaBa BOJ MANOT0 BOJOTOKA —
p. OmyTHO# — snemenTa peunodl cuctemel “OmMyT-
Has—Kupruska—Tome— 068" 8 paitone xuo-
AneKcaHIpoBCKOrD yYacTka 1yraHCKOro poCCHIMTHOTO
yana. [Inomane ee sogocGopa F, cocrarnser 180 xm?,
ob1an npoTsskeHHOCTh L, — 28 KM, CpenHeMHOTOmeT-
HHil MOIynL BogHOrO croka My , — 6.27 n/(c - km?)
(pacuer BrinonHeH no peke-aHanory Kupruske y
n. Kysosneso 3a nepuon HaGmionennii Pocrugpome-
Ttac 1982 no 1996 r., nyukT 4 Ha puc. 1).

Pexa OwmyrtHas nepecekaer MHwno-Anexcan-
JIPOBCKHIi yUaCTOK C CeBEPO-BOCTOKA HA I0TO-3anaj B
paiione c. Anexcannposckoe (Tomckmil amMuHH-
crpaTHBHEIH paiion Tomckoit ofnacru). Xumuue-
CKMil COCTAB €e BOJA M JOHHEIX OTIOXKEHHH H3yueH
cnabee, ueM OPYrux y4acTkos |yraHckoro yana, uto
OTIpee/IfeT, BO-NIEPELIX, HEODXOUMOCTE OpraHH3a-
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Puc. 1. Cxem EllleHHA MYHEKTOR oThopa ( /—7) npof sonsl M noMHeX ornokeddi p. Omyraas & 2008—2019 rr. w pacuer-
HEIH C
LIHH HI'a BOOHOTO Dﬁ]:ﬂl('l'ﬂ A0 Havdana npo- T. BD—HTDPHX, CHHXPOHHOE COMOCTABNEHHE JaHHBIX
MEITLLT IKCNAOyaTalHH IDKJ-ID—AHE-KC&HI[PDB— 0 XHMHYECKOM COCTABE PEYHLIX BOJ, JOHHBIX OTIIO-

CcKOro yud@gka, HaMeueHHoH Ha nepuon nocne 2019 xeHHi M pPYIHBIX NECKOB, OOHOBPEMEHHO HBASK-
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NMPOCTPAHCTBEHHO-BPEMEHHLIE H3MEHEHHSA BEINECTBEHHOIO COCTABA

LIMXCH BOIOBMELIAIIIHMH OTIOXKEHHAMH, TMOTEH-
LHANBHO TIO3BOJSAET OLEHHTh HANMPAaBIEHHE M Mac-
wrab BEHOCA painMYHBIX  (DOPM  MHTPAaLHK
HEKOTOPLIX XHMHYeCKHX anemeHToB. Bee sTo u onpe-
OENHN0 Lelb, COAepXKaHHE H METOIHKY HCCIeloBa-
HHS$, HATPARIEHHOTO HA BEIAIEHHME NPOCTPAHCTBEH-
HO-BPEMEHHBIX HM3IMEHEHHIl XMMHUECKOIo cocTaBa
PEUHLIX BOI M AOHHEIX oTnoxeHuil pexu OMyTHOI B
paitone oxugaemoii paspaborkm HxHo-Anexcan-
OPOBCKOID YYACTKA C YIETOM 3anay (e KTHBHOCTH
NPHPOJONONE3OBAHHA H BAXHOCTH M3YUEHHS J0H-
HEIX OTIOMEHHH [Lnf pelleHHs SKONOTHYECKHX H
reonorHuyeckHx samau [9, 21, 25].

MATEPHAJBI H METOIBI HCCIIENOBAHHUA

Ha sonocGopHoii m npunerawoweil K Hell TeppH-
Topusix pacnonoxensl Cepepuuii, Manunosckuii,
Hmwno-Anexkcangposcknii, Kyckoscko-Ulupsaes-
ckmii 1 YepHopeuenckuii yuactkn TyraHckoro poc-
CHIMHOID YATa KOMIUIEKCHEIX py1 ( MILMEeHHT, LIHPKOH,
[YTHII, KBApLEBLIE MECKH, KAONHH), (hopMHpoBaHHE
KOTOPHIX TEHETHUYECKHM CBA3AHO CO CTAHOBIEHHEM
menkhoBoi YACTH 30LEH-OIHIOLEHOBOIO BOIHOIO
Dacceiina, pacnonoXeHHOND B OMO-BOCTOMHOM JacTH
JanagHoit Cubupn. Hanbonee nepcnexTHBHBIM muis
orpaborkm apnsiercs Hwuo-Anexcannposckuii yua-
CTOK, B MPEIe/iax KOTOPOTO PYIHEIH IUIACT MOLIHOCTEID
5 M 3aneraer Ha ryGuHe OKOIO 7 M C CONEPKAHHEM B
neckax uneMenuta 30 kr/m?, unpkona — 11 kr/m
pyTHaa M neiikokcena — 4.6 kr/m’. Cnopaguuec
BCTpeuaroTcs MoHauMT i anmaset [ 13, 17]. Kpom
CHIOB THTAHA, IHPKOHHS, KBAPLEBOH 1 mmn@
COCTABMAIOLIMX TECKOB paccMaTpHBAETCH -
HOCTEL TIONYYEHHA M APYTHX MPOIYKTOB, as

GuaropoHEIE METAIUIE H PEAKO3EMEBH eH-
h [23].

MeToguka HccnenoBaHHA BEI Thop M
aHaMH3 Mpod BOOEI H JOHHBIX OTI p. Omyt-
HOIl B TPEX CTBOpax, PACTIONOMKEH .6 (oxpauHa

M. prc. 1), 13.5
koe, creop 11),
OT MCTOKA B OC-

(HHKE MO TEYEHHID OT C. ANeK
18.4 ¥m (c. Manunoska, cr
HOBHEIE a3kl BOOHOTO pe B Ha4ale JeTHe-
oceHred (23 umioHA) U 3H 3 Hoabpsa) MexeHH
2018 r. u B BEceHHee 1T (10 masn) 2019 r. Tlo-
nobHOe pacnooxe HE%H NIO3BOMSET OLEHHTh
BEIHOC BELLECTBa e bHOH uact HOxwHo-
AnekcaHnpoBCKo ka (creop 1) 1 mo mepe yoa-
JIEHHS OT HETO BHW3 PTEUEHH IO, H3MEHEHHE XHMH-
YECKOTO COCTABZLOHHLIX OTIOXKEHHH W PEUHBIX BOJ,
B pasHble ECKHE CE30HEI, a B IEPCNEeKTH-
BE — BIIMSH BOTKH yUACTKA HA COCTOSIHHE pe-

ku. Kaps HOM 3KCIUTyaTAlMH pacloiIoXeH
MEY, Anexcannposckoe W Manunoska
(me u 11 u I10).

MPOBOIMICH OTHOBPEMEHHO C H3Mepe-
OB BOMEI C yueToM Tpebosanmii [4, 12, 22]:

H3BECTHA PAH. CEPHA IEOI'PAMHYECKAd Tom 84 M5
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1) orbop npob BOAL — Ha CTPEXHE H3 BEPXHETD CIIOA

rny6uHoit go 0.5 M oT noBepxHOCTH (B 3aB¥RKMOCTH
oT rnybuHe); 2) othop npod NOHHBIX OT. i —
HHTErpaibHas npoba 13 Tpex ToYek mo (0.25,
0.50, 0.75 wiMpHHE B CTBOPE) H3 BEp: 0fl TOT-
upHoi 1o 0.2 M obumm BecoM oKoIn O PeE3yh-
TaTaMm IPaHyIOMETPHYECKOTD aHan HOUYABLIETD
MOCTPOEHHE KyMYJISTHBHOH KPHBO TIOMETPH-
4ECKOrD COCTaBa) cornacHo [6], EHBI 3HAYEHHS
OHAMETPA YacTHL[ AOHHBIX i1 cpenHeR3IBe-

meHHEE (Dy ,) U cooTse
10% (D, 10%). I1pu npose

HIHE BEPOATHOCTH
NOJEBbIX [JEIEOT HC-

MONML30BAIHCE  THAPO eckas BEPTYIIKA
I'MLM-1, GaTomeTp- I'P-16 M u nHouepma-
Tens [P-91.

JlaGopatopHuie bl TI0 OMNpEIeIecHHID TPaHy-
JIOMETPHYECKOTO MUECKOIr0 COCTaBa AOHHBIX

OTINOXEHHI H BOJL POBOAHINCE B AKKPEIH-
umMuueckoi nabopatropun Tom-
eckoro yHupepcutera. M3 non-

upanack Gppakuus c THAMETPOM

YacTHI] MM, B KMCJIOTHBIX BEITSIKKAX M3 KO-
Topoit npobet (.2—0.5 r nomemanacs B no-
JIH3T 10 npobHpKy ¢ qoGaBneHHeM 3 M a30T-
HO TEl, @ 3aTEM B MHMKPOBOJIHOBYIO Tedb M
n ack Ha mowmHocTH 100—300 W B Teuenue
10 3 3JaKHIIAHHA PacTBOPA, 3aTeM 0ObeM momy-

o 50 mn), a TakKe B peuHOI BOAE BRIMOMHIOCH

HNeleHHE CONEpHaHMN psAla XHMHYECKHX 30ie-
MEHTOB C MCNOMb3IOBAHHEM MACC-CIEKTPOMETPHYE-
CKOr0o METONA C WMHOYKTHBHO CBHA3AHHOH TIUIa3Moii
(macc-cnekrpomerp NexION 300D). Kpome toro, s
peqHOH BOME MPH ONpPEIeNeHHH THIPOTeOXHMHYECKHX
MOKA3ATENEH HCNOIEIOBATHCE CNENYIOMIHE METOIEL

&:0[’0 pacTeOpa DOBOIHICH ,J],E-I‘!GHHBDBEHHDﬂ BO-

pH — notenumoMeTpuueckmii; SDi_ — TypOHIHMET-

puueckwii; Ca’*, Mg**, HCO;, ClI~, nepmanraHaTHOi
okucisemocts ([10), CO, — turpumerpruecknii; Nat,

K*. NOj, NO3, NH:, PO;:" — METOJ, HOHHOMH XpoMma-
TorpadHH.
OcHoBHoe BHHMaHKE OBUIO YIEJISHO YPOBHAM CO-

OEPKAHHMA B IOHHEIX OTIOXEHHAX H peuHoii Bone Ca,
Mg, Na, K, CL, 5 (Cl, S s Boge — 8 suge noHos Cl™ u

S027), P, Si, Fe, Al, Ti, Cr, Mn, Ni, Cu, Zn, As, Y, Zr,
Cd. Ba, Au, Hg, Pb, La, Ce, Sm, Th, U ¢ yuetom reo-
XHMHYECKOH CNelHanH3alMH paiioHa HCCIETOBAHHA
H HATHYHS COOTBETCTBYIONIMX PAHEE BEITIOMHEHHEIX
HCCIENOBaHMI B npenenax TyraHcKOro MecTOpOM-
IEHHHA, MOIBONSKIUIMX CONMOCTABHTE MATEPHAIEL pas-
Hux et [ 18, 23]. bonee nogpobtuo MeTonuka npobo-
MOATOTOBKH, AHATH3A XHMHIECKOTD COCTABA PEYHEIX
BOJI M NOHHBIX OTIOXeHuH nanoxena s [18, 20].

HononHuTensHO BRIMOAHEHO H3yueHHe: 1) dopm
MHTPALMH XHMHYECKHX IEMEHTOB B PEUHLIX BOJAX
26.06.18 r.; 2) reoxMMHYECKHX MoKazaTencil moi-
MEHHEIX M gonHHHEX oTnoxenwii 03.11.18 r. B nep-

2020
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Tabanna 1. M'ugponorigeckne, rHIPpOXHMHYECKHE H NEOXHMHYECKHE MOKAZATENH BOI H JOHHRIX OTHO0XeHHH p. OMyT-
Ha# ( Tomcru#l palton, 3anagHas CHOHPL)

Creop (IuMpoTa, °; JOAroTa, °; paccTOAHHME OT HCTOKA,
[MokazaTens
1{56.739; 85.393; 11.6) | 11(56.732; 85.373; 13.5) | 111 {56.697;
Jlarta otGopa 23.06 | 03.11 10.05 | 23.06 | 03.1 10.05 | 23.06
Pacxon ronwl, M7/ 0.14 0.03 105 0.20 [INIE] 1.449
CpenHAs CKOPOCTE TEYEHHH, M/C 0.34 0.15 0.3 0.31 0.13 0.74
Pacxon B3BelIeHHEIX HAHOCOR, I/C 314 0.76 87.81 10.92 .23 | 9430 | 1
pH, empnmne pH 5.04 7.04 6.92 8.06 7.87 6.86
Mo, srO/ o’ 38 4.7 8.4 55 6.2 9.2
M/’
BapemieHHEIE BeIIECTRA 2280 | 2428 | B3.30 | 5590 | 2678 | 63 LS50 | 2953 | 76.90
1 2875 | 3758 96.1 |272.3 |346.6 39.1 |35349 |106.6
Calt 51.7 T0.0 15.4 509 64.0 63.5 64.0 17.4
Mgt 1.8 9.8 2.6 7.6 9.8 4 8.8 12.2 23
Mat 6.2 9.5 2.2 6.6 9. & 8.5 9.6 2.5
Kt 1.3 L6 1.0 1.5 1.1 1.8 .6 1.1
HCU; 209.8 |268.0 68.3 194.0 61.0 |242.0 |25L0 TS
ClI~ 2.7 4.7 0.6 X 0.5 6.1 5.7 0.7
Sﬂi_ 8.0 10.7 6.1 8. i 7.1 8.1 10.8 5.1
NO; 0.55 0.73 0.52 0.68 0.69 0.40 1.38 0.57
NOZ 0.00 0.00 0.00 i 0.00 0.00 0.00 (.00 0.00
N H: 0.14 0.09 0.1 14 0.01 0.15 0.22 0.09 0.07
P 0075 0,035 0.0 03] 0,041 0.100] 0.131 0.042] 0.150
Si 4.46 4,95 6 4.89 5.23 6.64 4.62 5.14 6.46
Fe 0.876] 0.587 1.671] 0.872 2.ﬂﬂﬂ| 1.462] 1.071] 2.830
MK/
Al 83.61 199.05 | 12.51 |1710.00 | 53.35 | 21.79 |1890.00
Ti 3.31 8.75 090 | 59.40 1.75 100 | 69.40
Cr 1.05 1.39 1.56 3.60 1.12 1.62 4.40
Mn 83.36 161.66 | 174.86 | 140,00 | 302.53 | 324.92 |260.00
Mi 2.54 1.42 4.40 2.16 1.22 4.80
Cu 1.86 0.44 3.80 1.13 0.35 4.10
In 1.589 0.47 5.10 0.70 0.46 6.60
As 2.94 1.07 180 2.94 1.14 2.50
Y 0.61 0.09 1.50 0.24 0.10 1.70
Ir 0.36 0.10 231 0.19 0.10 2.46

.01 0.01 0.00 0.02 0.01 0.00 0.03
.63 44.63 | 20.01 | 23.00 | 51.95 | 28.01 | 26.00

Cd :
Ba X
An ° 0.003] 0,003 0003 0003 0000 0003 00021 0003 0003

Hg 0.001( 0,025 0.013] 0.018] 0,025 0.039] 0.001] 0.025] 0.003
Pt 0.23 0.08 0.80 0.55 0.03 L.20 0.15 0.06 1.60

La o 0.292( 0,090 12001 0.708] 0060 L5001 0.215] 0.080] L300
Ce 0.532] 0.141] 25000 L1501 0.110] 3.200 0400 0.162] 4.200
Sm 0.060] 00171 02600 0.157] 0.013] 0.340[ 0040 0.015] 0.450

Th G Q 0.018] 0.010] 0.240) IJ.IJ-l-IJ| 0.008] 03001 0.022] 0009 0.320

U 0.581| 0.447] 0.140] 0.588] 04121 0.150] 0.490 ﬂizﬂ 0.160
MI/KT

Ca 117 [390.4 |693.5 | 1319 |663.0 [930.2 |129.0 |884.4 |996.7

Mg 2023 |226.8 |648.8 |255.5 |2448 |816.2 |237.0 [369.2 |901.3
MNa 12.1 14.0 |144.1 19.3 13.1 |220.4 14.1 19.7 | 1829
K 53.2 873 | 2518 67.3 79.7 |395.8 539 96.9 |336.4
Cl 121.1 17.6 | 4155 779 10.0 |3058 |127.7 734 |148.5

Si 819 |190.3 |2000.3 | 931 |[128.1 |[2422.6 | 56.0 |226.7 |2370.5
Fe 1876.3 |2404.5 |3177.9 |2046.2 |2128.6 |5140.2 [1624.3 |2192.7 HO08.6

s ¢ 0.0 |406.6 [204.8 0.0 3113 |153.2 0.0 3699 60.3
P Q 158.3 | 1344 976 |144.7 | 1153 | 1911 106.0 | 174.5 |167.6

H3BECTHA PAH. CEPHA N’EOIPAPHYECKAH  rtom 84 M5 2020
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Tabamua 1. OxoHuaHHEe
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Crteop (IuMpoTa, °; IOAroTa, °; paccTOAHHE OT HCTOKA,

[MokazaTens
[({56.739; 85.393; 11.6) | 11 (56.732; 85.373; 13.5)
Al 569.4 [536.1 [1623.5 |654.6 |514.8 [|22269
Ti 3211 8.105] 258000 4.360] 7.361] 33.230
Cr 1.495( 1462 35101 1.918] 1.446] 4.950
Mn 30.5 351 66.1 37.4 150.7 86.3
Mi 1.80 1.95 4.55 2.10 5.25
Cu 1.46 1.45 2.85 1.53
In 4.05 4.57 8.15 5.04
As 0.99 1.35 1.01 0.68
Y 1.53 1.33 2.41 1.60
Ir 0.63 0.71 0.47 0.67
Cd 0.020) 0.001] 0.0300 0.020
Ba 2.69 7.27 24.78 3.44
An <ix <5 x <jx
x 1075 | x 10-5 000240, 1o-5 | x

Hg 0,002 0.051 0.045  0.001
Pb 2.67 1.64 2.65 2.41 3.70
La 3.47 3.24 5.65 324 6.93
Ce 6.40 6.35 | 12.05 6.1 14.81
Sm 0.61 0.59 1.08 .61 1.33
Th 0.80 0.58 1.01 1. 1L.11
U 007 | 006 015 % X 0.18
CpeoHeB3IBeIIEHHEI IHAMETD DIOHHEX | 5.779 | 1.236 | 0.394 . 8.162 | 0.368
qacTHL Dy, ., MM
JlnaMeTp DoHHBIX YacTHIl ¢ BeposTHo- | 0,089 | 0.069 | 0.02 84 | 0.120 | 0.024 | 0.023 | 0.044 | 0.019
cTeio 10% Dy, jog, MM

OAEpAAHHE MUHEpAna, %
Kerapu >50 >50 >50 >50 >50 |25-50]|25-50]| >50
[Mnarnoxnazel 1-3 1- — 1-3 1-3 3-5 1-3 1-3 3-5
KanHeBhle MoMeBkIE MIMATEI 1-3 1— -3 1-3 1-3 1-3 1-3 1-3 1-3
Cmona 5-15 3-5 515 -5 3-5 5—15 3-5 3-5
KaonuaHT 1-3 — <] — — <] — —

M Haekcrl HackeHHA ST
CaCOs apeire + CO, + H,0 = Ca?* + 0. 05 | —1.14 0.38 0.35 | —1.32 0.33 0.17 | —0.98
+ 2ZHCO;
CallTK)= Ca** +TK 3 .04 0.46 0.93 1.01 0.46 1.01 1.01 0.51
Siqumm +2H,0 = Hﬁi{)ﬂ" @ 0.32 0.42 0.30 0.33 0.44 0.28 0.33 0.43
2NaAlSiy0g e + 11H,0 + 2C0, = 86 | —8.40 |—11.31 | —9.60 | —9.53 |-11.42 | —9.89 | —9.97 |-1L04
= Mzsizﬂj - EHQD kaolinite + E:Nﬂ.-'-
+ 2HCO; + 4H,5i0] é
IKAISi;04 microtine + 2HT + 128 —22.36 |—23.86 |—23.88 |-22.00 |-22.08 |-23.78 |—22.38 |-22.54 |-23.57
= KAl;8i3000H; yyecovite 22
+ 6H,Si0]
2KALSi;0,40H, +3H,0=| 050 | —1.34 | —1.96 0.62 0.34 | —2.02 0.37 | —0.09 | —1.73
= Mizﬂ:r - EH.Z K+
CaAlLSi,0p . 2H* + H,0= —19.54 |=17.60 |—22.86 |—19.47 |-20.09 |-23.4]1 |-20.22 |-20.91 |-22.56
= Al,Si,0, - 2 e + Ca’t
ITpumenanue: OOHAPYREHD MIH OTMEUYEHE! OTIENEHEE KPHCTAIE (KPOME VEASAHHEIX B Tadn. | oTMeYeHs MOHTMODMILTO-

H3BECTHA PAH. CEPHA T'EOIPAMHYECKAHd  Tom 84

MNe 5
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Puc. 2. Hamenenne cyMMEl MaBH BN HOHOB (MuHepanuiannn) (a) u pH son (6) 8 IQ; . no puHHe p. OwmyTHas.

BOM CJIy4ae XHMHUYECKHH COCTAB OTIPEAEsIsICH B He-
GHUIETPOBAHHON Bome M nocne GHILTPALHH Yepe3
MeMOpaHHBli dunsTp © guamerpoM mop .45 mem.
[Mpu sTOoM BBLIO CAENaHO AONYLLEHHE, YTO BELIECTBA
B (pHILTpaTe NpeACcTARNEHEl PACTBOPEHHOMN M KO/LTO-
HIHOI GOpPMaMH, a PA3HHLA MEXIY BATOBEIM COIEp-
KAHHEM M DHIBTPATOM COOTBETCTBYET KOJUIOHIHOM
u B3semweHHoON chopmam. Bo sropom cnyuae Beimon-
HeH oThop npob Teepaoro MaTepHaia cornacHo [5] B
nokiMe NPUMEPHO B 5 M oT GpOBKH MEXKeHHOTO pycia
u gonuse — B 20—30 M (B cTBOpe | — B neBobepexHo;
yacTH, B cTeopax 11 u 11l — s npasobepexnoii). I1
6bl — HHTErpanbHEeE (M3 TPEX TOYEUHLIX 0TOOpa
10 BEpPIIMHAM PaBHOBEIPEHHOTO TPEYTONBHHKA
pouoit 1 M 13 cnoa 0.0—0.2 M or nosepxHOCHK
LIMM BECOM OKOINO 6 KI.

[Tpu ananu3se JaHHBIX NPOBOIWIHCH 1 KO-
aDHLHEHTOR KOPPEISLHH F, TIOCPe HoHx
onpeaeneHuns 8, M HHIEKCA HACKILLEH C HCTION B~
30BAHHEM MPOTPAMMHOTO KOMILIEKCA on+ [19]:

(1)
(2)

pPOH3BEAEHHE aK-
|« — KOHCTaHTa He-
HCCIIEyEMBIMH BEJIH-
MCTHYECKH 3HAUMMOI,
e |H > 26. Orpuuarens-
Hble 3HAuYeHHs S BCTBYIOT O BO3MOMXHOM
HEQOCHILIEHHH, & 11 TelbHEE — O Mepechille-
HWH BOZHOTO PAABEOPa OTHOCHTENBHO PACCMAaTpHBa-

5, =(1-r’)(N-2)

ST =1gllA -

roe N — obwem BriDopH;
THBHOCTEH TPYyNnsl Beie
ycroiuusocTH. CBasb
YHHAMH TIPHHHMAaggCH
€CJIH BBIMOJTHSE

L3

EMBIX MHHE]
Hna ko TEPMOIHHAMHYECKMX PacUeTOB
st by HEIX OTI0KEHHH ¢ JHAMETPOM 4Ya-

BITIOJIHEHO ONpEAeNeHHe MHHEPATb-
HTreHOo(a30Bui aHanus — B Mucru-
uH 1 muHepanoran CO PAH (JI.B. Mu-
0) Ha ABTOMATH3MPOBAHHOM IOPOLL-

H3BECTHA PAH. CEPHA N'EOIPAPHYECKAH  tom 84 M 5

OPOH-4; anekTpoHHan MHK-

KOBOM j];}i(i)@])e
POCKOIHS L30BAHHEM CKAHMPYIOLIETO EK-

TPOHHO kona HITACHI 5-3400N — s TIIY
(C.C. k). MeTonuka aHanH3a MEHEPATBHOTO
CDE‘T32 b

HBEIX OTIOXEHHH nanoxeHa B [18].
QEEYJILTATI:I MCCIENOBAHHWA

H UX OBCYAXKIEHHUE

OBOILH p. OmyTHoit 8 2018—2019 rr. ouenusawoTcs

Kak cnabouwenounsie M HeliTpansHLe, Mo Knaccuhu-
kauusiM O.A. Anekuna [1] — npecHsle co cpenxeii (B
ME#EeHb) H Manoil (B NONOBOALE) MHHEPATHIALIHEH,
THApPOKapOOHATHEIE KANEIIHEBLIE IEPBOTO H BTOPOTD
Tunos, no [3] — Me3o- (B MexeHB) W onHrocanpod-
Hule (B nonosonke). ComepaaHHe rIaBHBIX HOHOB B
pEYHBIX BOJAX B LIE/IOM YBEJIHYHBAETCH OT BECEHHETO
MOJ0BOALSA 00 3HMHeH MexeHn (pHc. 2a) M mo Mepe
YMEHBIIEHHS PACXON0E BObI, OJHAKO COAE[KAHHE
B3BCILIEHHBIX BellecTs, KoHueHTpaunu Fe, Ni, Cu,
Zn, Y, Zr, Pb, La, Ce, Sm, Eu, Th, nanpotus, cHi-
#atorcsa. Benwumna pH goctraeT MMHMMANBHBIX
3HAYEHHI BECHOM, a4 MAKCHMAJILHBIX — B JETHe-
OCEHHIO MexkeHb (cM. Tabn. 1, puc. 26).

B Teuenne BCeX rHAPONOTHYECKHMX CEIOHOB CYyMMA
OTHOIIEHHA (AKTHUECKMX M TPENelbHO-IONYCTH-
miuix koHueHTpaumii ([1IK,,) semecrs nepsoro u
BTOPOTO KJIACCOB OMACHOCTH, HOPMHPYEMEIX U X0-
3HCTBEHHO-MHTREBOTO BOAONONLIOBAHMSA, DOMIBILIE
enuHuLE ( 1.20—1.84), xoT# KOHUEHTpPALHH COOTBET-
CTEYIOIIHX OTOENbHEIX BEIECTE HOPMATHBEL HE Mpe-
puimanH. [lo cocroaumr ua 23.06.18 r. ocHoBHEIE
thopmel murpauun: Ca, Mg, Na, K, Cl, 5, 51, Cr, Mn,
Ni, Cu, Zn, Cd, Ba, Au, Th, U — pacreopennas u
komnouaHas (TonkogucnepcHas); P, Fe, Al, As, Y,
Hg, La, Ce — konnongHas u s3sewennas; 11, Zr, Pb,
Sm npeacTaBneHbl pas’HEIMH GopMaMu Ge3 ABHOTO
npeofnagaHua KakoW-1ubo 13 uux (tabn. 2).
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Tabauma 2. DopMEl METDAITHH XHMHYECKHX JEMEHTOR B Bogax p. OmyTao# 23.06.2019 ., %

CreOp
INokazaTens
I 11

JuameTp nmop GHABTPA, MEM >0.45 =0.45 >0.45 =0.45 >0.4
Ca 9.6 90.4 13.0 87.0 12 874
Mg <0.1 >99.9 <(0.1 >99.9 @ >99.9
Ma 4.5 95.5 7.1 929 92.7
K 5.8 094.2 5.0 95.0 fl 98.9
Cl 0.5 99.5 0.0 100.0 1.2 98.8
29.4 70.6 2.6 97. <0.1 >99.9
P 53.3 46.7 65.0 @ 731 26.9
Si 38 96.2 10.7 B 5.6 94.4
Fe 79.3 20.7 88.0 %I 85.1 14.9
Al 89.4 10.6 94.5 5.5 84.0 16.0
Ti 69.7 30.3 88.5 1.5 <0.1 >99.9
Cr <0.1 >99.9 >99.9 <0.1 >99.9
Mn 253 74.7 % 61.9 30.0 70.0
Ni 36.4 63.6 Q.B 56.7 9.1 90.9
Cu <0.1 >99.9 0.1 >99.9 <0.1 >99.9
Zn <0.1 >99.0 <0.1 >99.9 <0.1 >99.9
As 60.0 A1) 65.5 34.5 65.5 34.5
Y 828 : 91.8 8.2 79.2 20.8
Zr 56.5 5 72.2 27.8 <0.1 >99.9
cd @99.9 <01 599.9 <0.1 >99.9
Ba 63.2 288 71.2 17.3 82.7
Aun >99.9 <0.1 >99.9 <0.1 >99.9
Hg 24.6 71.2 288 >99.9 <0.1
Pb 43.5 818 18.2 <0.1 >99.9
86 96.5 35 88.6 11.4
Ce 12.3 95.9 4.1 93.7 6.3
Sm 41.7 84.4 15.6 <0.1 >99.9
Th >99.9 <0.1 >99.9 <0.1 >99.9
U 71.8 36.5 63.5 338 66.2
IMo gnune pexu BOE comepKaHue DONbUIHH- e MepMaHraHaTHOH okucnsemocTH (oM. Tabm. 1).
CTBA W3YUEHH EMEHTOR B PEUHLIX BOJAX M3IMe- [Ipu 3ToM no mepe ABMKEHMS BOXHBIX MAcc A0H
Hserca Oes s EIpAXEHHEIX TEHAeHUMWi, xors  B3BEMIEHHEIX H KOLIOHIHBIX ¢opm Murpaunu cyne-

b, UTO OT HCTOKA K YCTBIO B CPe/- (haToOB M KANTHA CHHXKAIOTCA, 4 JOJTH PACTBOPEHHEIX H

HEM HafTHEETCH HEKOTOPOE YBEIHUEHHE KoHleH- - O/UIOMAHEIX dopm — Bospacraior.

PP, Fe, Al, Ti. Cr, Mn. Zn, As, Cd, Pb, Hona p3semeHHO# ¥ KoUToMIHO#H dhopM MHrpa-

Ric — U 1 MaKcHMyMm B IM—CF mn thocthopa, HANPOTHB, YBETHUMBAETCH BHH3 M0
I ' rteueHuwo. TeHOEHIMH H3IMEHEHHH TIO UIHHE PEKH

SDE_, MN@§ Si. Ni, Cu, Y, Zr, Hg, La, Ce, Sm, aTtak-  ¢opM MHTPaLHH MPOYHX HIYYEHHBIX 3EMEHTOB JTH-

H3BECTHA PAH. CEPHA IEOI'PAMHYECKAd  Tom 84 M5 2020
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TeraAd M exeHb
BecenHee MONOBOALE

Puc. 3. Hameneuwe nunexca vacsimenus (5) oTHOCHTENRHO KansHTa (4), anbﬁuﬁ*m (6) B 2018—2019 rr. no anume

p. OnyrHoil.

B0 HE BEIMRIEHEI, THOO OTMEYEHO OMNpEIeleHHOE
YEBE/IHUEHHE J0NH B3BemeHHOH dopMul B creope [1
(Ca, Si, Fe, Al, Ti, Mn, Ni, Y, Zr, La, Ce, Sm, U), rae
Habnoganuce HaHbONBIIHE 3HAYEHHH CpegHeH Mo
CEUEHHID CKOPOCTH TEUEHHS H XAPAKTEPHBIX IHA-
METPOB JIOHHKIX YACTHIIL (CKOPOCTE TeueHnns, M/c: [ —
0.27; 11 — 0.39; IIT — 0.26; cpenHeB3BEIEHHEI THA-
MeTp AoHHEX yacTHl Dy . mm: [ — 2.47; 11 — 4.74;

HOIi KPMBOIi ITPaHy/IOMETPHYECKOTO COCTaBa C BE
arHocTeio 10% Dy e, mm:z I — 0.06; 11— 0.08: 1
0.03).

II1 — 3.26; nHamMeTp DOHHBIX YACTHIL MO Kyu}mmk

KoppensiuMoHHEIH aHATH3 MO3BOMWI B OM
npubnuxeHHd (BCIEACTBHE MANOro K ecTEa
npoB) BHISBHTL CTATHCTHYECKH 3HANIMYIO €Bi3b
MEXLY PACXOAAMH BOAL! H COAEPKaHHsA LIeH-
HBIX BEILECTB, C OJHOI CTOPOHHL, H MH KOH-
LeHTpauusiMK psaga sewects: 1) obpa — C ras-
HEIMH HOHaMH; 2) npamywo — ¢ P, I.Ti, Cru
psimom apyrux snemenTtos. C yue ro M IPHHH-

Masi BO BHHMAaHHE YKa3aHHEIE HHBIE O MPo-
CTPaHCTBEHHO- BPEMEHHBIX @HHHK XHMHYE-
CKOTO COCTaBa PEYHLIX BOLGMOMNPO TPEINON0KHT,
YTO BEPOSTHOCTL yBennuegis ManoBsx KoHUEHTpa-
LHii BEIECTB C BEICOKO MHIPALHH BO B3Be-
LIEHHOH H KOJLJIOH aX BO3PACTAET C YBEJIH-
YeHHEM COIepkaH B3BEILIEHHBIX BEILIECTE.
1o MoXeT OBITE 0 ¢ yBenuueHuem obuiero
BEIHOCA B3BELIEHH M1l H cOpOLMH HAa HUX psga
IIEMEHTOB BCJI BME POCTA ILIOMIANH B3aUMOIEei-
CTBHS TBEPAO Ba H BOJEL

npeofnagaHHeM pacTBOPEHHOMH
. CYOsl MO JAHHEIM O XHMHYECKOM
HEIX BOJ paccMaTpHBaeMoil TeppH-
NpOCTPAHCTEEHHO-BPEMEHHEIE H3-
HAUYMTENEHOH MEpe CBA3AHEl C COOTBET-
H3IMEHEHHMSIMH COOTHOUIEHWH MoBepx-

H3BECTHA PAH. CEPHA N'EOIPAPHYECKAH  tom 84 M 5

o

HOCTHOMH I3EMHOH COCTARMAIILMX BOTHOTO
CTOKA H ueCcKHM cocTaBoM nocnenueii. lna ma-
JBIX HOH TEPPHTOPHH XMMHWYECKHWH cocTas
YACTQ psieT cocras nonsemusix Bon [10], oco-
be HCTOKOB, [[€ BOAEI MHTAIOTCH POIHHKAMH.

Hatw#actcs HeGonbiloe NPEBLILIEHHE CYMMEI
e BOIKl y#e Donee pasbapneHsl, a Oalee Mo IBH-
uio ot creopa 11 k 11l yeenuuenmne MmuHepanusa-

LIMH CBA3aHO yXe ¢ B0NbIIHM BpeMEHEM B3aHMOIEH-

CTBHS BOJ C MOACTWIAILHMH H BMEILAIIIHMH OT-

noxeHHsAMH (cM. puc. 2), TOCKOJBKY BRIHAHHE

MOI3IEMHBIX BOJ 30eCh yke ocnafieHo B pesynbraTte

HX pa3baBieHns ¥ peakUHii pacCTBOPEHHS — Ocakie-

HusA. B uacTHOCTH, B NEeTHE-OCEHHIOW H IHMHIOID

MEXEHb BO3PACTAET HACKILIEHHOCTh PEYHLIX BOI OT-

HOCHTENEHO KankUMTa (pHc. 3a) mpH TOM, YTO OCTa-

ercsi 00uwas HeNOHACHILEHHOCTh OTHOCHTENLHO

NEPBHYHLIX AMOMOCHIHKATOB, HalpHMep, ansbHTa

H, ocobenHo, aHopTuTa (puc. 36). DTo NoTeHUHATb-

HO MOKET MMPHBECTH K OTPaHMYEHHIO POCTA [NIaBHLIX

wonos [11, 24, 26]. OnpegeneHHOE BIHAHHE, BHIH-

MO, OKA3BEIBAET M YBETHYEHHE TUIOLIAIH B3aHMO/Ie -

CTEHMA B CHCTeMe “Boma—nopoaa” npH OIHOBPEMEH-

HOM YBEIHYEHHH KOHLUEHTPALMH B3BELIEHHBIX Be-

LIECTB H CKOPOCTH TedeHus (oM. tabm. 1).

ﬁiﬂﬂﬂbﬂ( HOHOB BOI B CTBOPE I oTHOCHTENLHOD CTBOPA

Conocrasnenne cpeaHux (no 9 npobam) comep-
WAHHH XMMHYECKHX IEMEHTOB B PEUHEIX BOIOAX W
KHCIOTHRIX BRITAXKAX M3 [OHHHEX OTJI0XEeHHI
(dbpakins c THAMETPOM YACTHII MEHBILE | MM) MoKa-
3470, YTO MEXIY HUMH CYIIECTEYET OMNpele/leHHAR
cBsi3b, KoTOpas s 29 sanementos (Ca, Mg, Na, K,
Cl, S, P, Si, Fe, Al, Ti, Cr, Mn, Co, Ni, Cu, Zn, As,
Y, Zr, Cd, Ba, Au, Hg, Pb, La, Ce, Sm, Th, U) umeer
BHI;
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In(C,,)=(0.700£0.051)In(C,,) +
+(5.211+£0.322),

rae C, o, C; ,— cpenHHe COOeKaHHsA B PEUHLIX BO-
JAX W KHCIOTHOH BREITAXKKE H3 JOHHBIX OTIOMXEHHI;
KBa@paT KOppelallHOHHOTO oTHolueHus R’ cocras-
naer 0.87.

B Teuenne rona M no ANMHE peKH XMMWYECKHIT CO-
CTAB KHMCIOTHHIX BRITAXEK H3 JOHHBIX OTHOXEHM
W3IMEHAETCH IHAYHMTENRHO cladee, YeM B PEUHBIX BO-
max. Hanbonee 3aMeTHBIE TEHIEHLIHA — YBEIHUEHHE
koHuentpaunit Ca, Mg, Na, K, Fe, Ti, Ba or cnaga
nonosoaed 2018 r. mo nuka nonosonss 2019 r. Xopo-
L0 BRIPAXEHHEIE TEHAEHIIMH IS BCEX CTBOPOB —
CHUEHHE KOHIEHTPAIHI OT BECEHHETD MOIOBOILS
K 3MMHel MexeHH — otMeueHnl pa Cl

(3)

Henbas He OTMETHTE M HOCTATOYHO PE3IKOE YBEIH-
UeHHE COAEPXAHWH Cephl B KMCIOTHBIX BEITSMXKAX B
Hauane 3MMHeH MeXeHHM H HX CHHXEHHE B Havale
neTHe-oceHHeil mexenn. [lpuuem B 3uMHIOIO Me-
KeHb OJHOBPEMEHHO BO3PACTANOT H COOEpKAaHHH
cynbtaTos B peuHoil soge. MoxHo npeononoxuThs,
UTO 3TO CEA3AHO KaK C YBEMHUYEHHMEM OOMH MOI3IEM-
HOii cOCTARNAIIIEN BOOHOTD CTOKA C DOMEE BRICOKH-

-
M koHueHTpauusMu SO, , TaK U C pacTBOpeHHEM
CyIbHI0B METANIOB H DHOreOXHMHUECKHMH NPO-
LECCAMH B JOHHEIX OTIOXeHusx (Bpems u obGiias

HEIX OTIOXEHWH BOIPACTAIOT MO MEpe PaIMEIBA O
TNOMEeHHI, KOTOpEE AKKYMYJTHPYIOTCH Ha CII
CEHHETO MONOBOILS).

BTo npeanonokeHHe NOATBEPAIAETCH H-
anaMu Apyrax asropos |15, 23], u pesyneT, H3y-
YeHHS MHHEPAILHOTO COCTABA JOHHBIX eHHIi,
no3BoNUBLIEro BRABHTE 23.06.19 1. ze BKOTIH-
puta B8 creope Il (dpaxumus 0.1 MM}@»{T& — B
creope 11l (dpaxusn 0.1 v 0.04 A TIPOYHX
H3yueHHLIX IMEMEHTOB COCTaB Il IOLIHX H BO-

OOBMELIAIIKX Moo, (HX HEX HUCTOUHHKOB
NOCTYIUIEHHS B BOOHBIH NoTdl H NOHHEIE OTIOXKe-
HHH) MEHAETCH OT HCTOKOBGR yereio p. OMyTHOI He
CTOMb BRIpaXeHHO (oM. Tat@ |

B uenom, manHue HUECKOM COCTaBE KHC-
JIOTHBIX BHITAXEK ,ﬂm ornoxeHuit p. Omyt-
HOI COOTBETCT €€ TIONYYEeHHBIM CIIELyo-
wuM BeiBogam [18]S PELIX, DCHOBHEIE 3AKOHO-
MEPHOCTH, CBSI3gHHEIE C MOCTENEHHBIM CHHXEHHEM
OB C MOKA3aTe/leM THIEPreHHOI
[17], norapudmomM npoH3BEnEHHS
octi) menee 1.26—1.27, xapakrepHil

IUTOLAAL B3aMMOIEHCTEHA BOJLl C YacTHIIAMH ,ﬂﬁ‘

st pe #eHHoCTRIo bonee 11—20 km.
OTHOCHTENEHO OJIHOPOIHEIN MHHE-

paThH C/AOBHO MOCTOAHHEIH XMMHYECKHI co-

CTag 1o X OTIOXEeHHI 00BuHO dopMHpyeTCH B

H3BECTHA PAH. CEPHA IEOI'PAMHYECKAd Tom 84 M5
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1—100 kM HiGKE M0 TEYEHHIO OT FPAHHLEI YYACTKOB C

OIHOPOAHBIM XHMHYECKHM COCTABOM peu BOJI,.
B-mpemuiux, obe BuilIeyKa3aHHBIE 33 pHO-
cTH 00yCIOBIEHEI TEM, 9TO TpeGyIoTCH O EHHEIE
BPEMSI M SHEPrHA [UIS MOCIEN0BaTeNE 3pyie-
HH$ 4aCTHL TOPHLIX MOPOX 33 CHET OBATENBHO
MOBTOPSIOLIMXCS H B3aHMHO 00y LIHX PO~

LIECCOB HX PACTBOPEHHA H Bum;m HHHA, COPOLIHH

H JecopOLUHH H MEXaHHYECKOD LEHHA 10 MO-
MeHTa, korga OymyT o El MAKCHMANLHAaA
copBuHoHHAs cnocobHOC HHEIX OTNOXEeHHI H
HX XHMHYECKOE W IMHA pAaBHOBECHE C MO~
TPHBAEMOIO Y4acTKa
OT MCTOKA) YKA3dHHLIE
€ B MOMHOH Mepe, 4TO H
COCTaBa JOHHEIX OTIOME-

ycnoeusa cobnioga
OMNpemensieT M3M
HHIT No AMHHE

B cpaBue JIMHOH B PYCIOBRIX OTIOXEHHAX

HH H3YHEHHBIX XHMHYECKHX 3JIe-

MEHTOB 3 smensiie (tabn. 3). [ojiMennbie oT-
JIOKEHHS OM 3aHHMAIOT MPOMEXYTO4HOE M0JIo-
HEHH PYCNOBBIMH M JONHHHEIMH M B LIEJIOM

MPOMEXYTOUHEIM (MEXIY PYCIOM M
) 3HAYEHHMAM MHTEHCHBHOCTH BOIoODMeEHA.

X pope Il konuenTpauuu psga sneMeHTOB B
HEl WiIH BIH3KH ApYr K APYTY, 8 MHHHMAILHEIE
epxanus Cl u 5 B cpegHeM npHypodeHbl K Mo-

Me. 310 0OBACHSIETCH JONMOMHHTENBHEIM YCHIEHHEM

paspyLIeHHs XIOP- H CEPOCOIEPHALIMX COEIHHEHHIA

NpH YepefioBaHHH 3aTOTUIEHHA NOWMEI BECHOH M

KOHTAKTa TBEPOTO MaTepHaia ¢ aTMOC(EPHEIM BO3-

IyXOM H PacTHTENLHOCTBIO B JIETHE-OCEHHIOK Me-

#eHb (oM. Tabn. 3).

@MEHHHX H JOJMIHHHBIX OTIOXMEHHAX NPHMEPHO

AHanW3 XMMHYECKOTo cocTaBa dpakumil moi-
MEHHBIX H JOJIHHHBIX OTIOXKEHHH HE NMPOBOLHIICS.
Ho GuinM seIsSIBIEHE CTENEHHBIE 0DpaTHLIE 3ABHCH-
MOCTH MEXIy IHAMETPAMH HACTHL] BEPOSITHOCTHID
10% u conepxanuem xene3a u Tutana (R* = 042 u
0.67, coorsercTBeHHO) BO dpakuuu 10 1 MM ¢ Mak-
CHMyMaMH s 4acTiil ¢ guaMerpom 0.02 mm 1 Me-
HEe, 4TO COIMACYETCs C BLIBOJAMHM O pacrpeie/ieHHH
XHMHYECKOT0 COCTaBa NMO4B OBpaxkHOM ceTn [8].

SAKITIOYEHHE

BuyTpHrogoseie u3MeHeHHs XWMHYECKOIO CO-
crasa sog p. OmyTHO# B npegenax KOxuo-Anexcan-
JIPOBCKOTO y4acTKa 1yraHCcKoro poccellHOIO y3ia B
LIENIOM XAPaKTEPH3YIOTCH YBETHYEHHEM OT BECEHHe-
IO MOJIOBOALS A0 3MMHEH MeXeHH colepXaHuil Be-
LIECTB, /Ul KOTOPHIX XApPAKTEpHAa, NMpeXJe BCEro,
pacTeopeHHas dopma murpaunn — Ca, Mg, Na, K,
Cl, 5. HanpoTtus, nns BemecTs ¢ npeobnagaHHem
papeineHHOM dopmel murpaunn (Fe, Y, La, Ce) or-
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Tabanuma 3. XusMudecknit cocTag pakiiHe JOHHRX oTnoXxeHHE medee 1 sy 03.11.2018, Mr/kr
Pycno [Mofa NomuHa q

IneMeHT Creop Creop Cm&

| 11 1 | 11 111 | 111
Ca 390.4 663.0 884.4 685.2 1944.6 496.4 1719.1 1% 24348
Mg 226.8 2448 369.2 467.1 1056.1 309.4 1153.8 3 1315.5
MNa 14.0 13.1 19.7 12.5 49.8 4.3 29.0 5.9 345
K 87.3 79.7 96.9 141.1 3929 2549
Cl 17.6 10.0 734 13.3 52.2 54.6
s 406.6 3113 369.9 0.0 1278.0 7252
P 134.4 115.3 174.5 137.6 306.9 395.7
Si 190.3 128.1 226.7 299.0 316.3 473.6
Fe 24045 2128.6 2192.7 22246 4038.1 |6637.9
Al 536.1 514.8 806.9 1156.0 2872.9 2289.7 3066.3
Ti 8.10 7.36 14.83 11.51 17.05 15.73 18.99
Cr 1.462 1.446 2.685 2.562 6.899 5.621 7.398
Mn 35.1 150.7 74.0 60.7 278.3 161.8 282.9
Ni 1.95 2.03 2.62 317 7.57 6.02 8.36
Cu 1.45 1.85 3.92 4.86 8.51 7.49 9.74
Zn 4.57 8.08 8.87 8.32 19.91 18.46 44.68
As 1.35 0.87 0.87 0.9 3.53 0.82 2.71 1.78 2,81
Y 1.33 1.37 1.93 4.16 1.72 528 4.17 5.01
Zr 0.71 0.66 1.28 2.05 0.92 221 1.93 2.67
Cd 0.001 0.000 0.010 0.065 0.004 0.061 0.034 0.065
Ba 7.27 7.50 12.02 0.76 35.67 5.64 34.34 21.87 37.13
Au <0.00005] <0.00005] <0. <0.00005| <0.000035 0.00005]  0.00005 0.00011]  <0.00005
Hg 0.051 0.008 0.061 0.087 0.070 0.185 0.015 0.776
Pb 1.64 1.86 4 2.38 5.35 1.59 5.44 441 5.74
La 324 2.89 .35 4.25 6.56 3.68 7.90 6.75 6.92
Ce 6.35 5.7 8.81 8.44 14.37 7.82 17.66 14.44 14.77
Sm 0.59 0.80 0.80 1.37 0.64 1.66 1.47 1.60
Th 0.58 @ 1.37 0.90 1.67 0.67 1.67 1.43 1.62
U 0.06 bﬂ? 0.16 0.10 0.27 0.08 0.28 0.22 0.28

MEYEHBI MaKC!
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BATIOBOTO CONEPXAHHA BECHOMH
UMHHI nepuoa. YpoeeHs cogep-
LIECTB, MUTPALIHA KOTOPEIX OCY-
BH/IE KOJUIOHI0B, MO0 CyLIecTBEHHO
HMHYECKOH Cpe/kl M BIHAHMS OHOTHL
n, Pb 1 pag gpyrux sneMeHTOB), H3-
TeueHHE roa MEHEee 3aMeTHO.

B uaMeHeHHH XHMHYECKOID COCTABA BOJI B NPEe-
nax paccMoTpeHHoro yuactka 11.6—18.4 km ot nero-
KA CHAYANA 3AMETHA PONE TIOI3EMHBIX BOI, 3AKTIOUA-
OLIASICA B YBEITWYEHHH CYMMBI TNABHBIX HOHOB W
MOOKHCIEHHH CPENkl. 3aTEM, M0 MEPE MPOIBHKEHHS
M0 pyciy, DONLIITYIO PONE OKA3LIBAIOT MPOLECCH B3a-
HMOZEHCTBHA B cHCTeMe “Boma—nopoaa”, mposas-

2020



NMPOCTPAHCTBEHHO-BPEMEHHLIE H3MEHEHHSA BEINECTBEHHOIO COCTABA

IOLIHECH B YBETHUEHHH MWHEPATH3IAWK, NoIena-
UMBAHWH CPEIEl, MPH YEETHUEHHH W OPraHWYecKHX
BewlecTs. Taike OT HCTOKA K YCTEIO MPOCIEXUBASTCH
poCT B3BelwleHHO (OpPMBEI MHUTPALHK BELIECTB TIPH
VEEIMUEHHH CONEPXAHWA B3IBEINEHHBIX YacTHI H
TBEPIOTO CTOKA.

[MpocTpancTBEHHO-BpEMEHHEIE H3IMEHEHHA XH-
MHUYECKOT0 COCTARA KMC/IOTHEIX BRITSKEK W3 JOHHEIX
oTnoxeHui (dpakuusa ¢ gpameTpoM mMeHee | MM) B
LieJIOM NMPOSBRNAoTCA ciabee, 4eM COOTBETCTEY I0LIHE
M3MEHEHHA XMMHYECKOTO COCTABA PeUYHEIX BoL. 310
oDBACHAETCH HEMMHEHHOH CBA3LI0 FEOXMMHIECKHX
nokasareneil PeuyHRIX BOL M JOHHEIX OTIOMEHMW
[14]. Ins OTHOCHTENBHO 3IAMETHONO MPOARTEHHS
aTux ceaseil ans pex Cubupu Tpebyercs BpeMs, npH-
MEPHO COOTBETCTEYIOLIEE OBHMEHHIO BOLHEIX MACC
Ha yuacTke He menee [1—20 xm [18].

Jlnsi Mankix pex NpoTsEKeHHOCTRIO MeHee 20 kM,
kak B cayuae p. OMyTHOH, XHMHYECKHIT H MHHEDAIL-
HBIH COCTAB JOHHEIX OTJIOXKEHHH YACTO HIMEHSETCH
B 3aBMCHMOCTH OT COYETAHHSH JIOKANbHEIX THIPOIO-
THUECKHX M Fe0NOTHUYECKHX YCIOBHH — yBeIHYeHHS
pa3MebIBa AHA H GEPETOB B CyXEHHSAX PYC/a, BeILENa-
YHBAHWA TOICTHIAKIIMX KOPEHHHIX TOPOL B pe-
IYNBTATE PEYHOH 3PO3HH, NOCTYIUIEHHS B PYC/IO MO~

JEMHBIX BOO C NMOBEIILIEHHBIM {P[JI]-‘I HDHHKBHHH&

TOB H TAK JANEE.

CONEPAKAHHEM TEX HIH HHBIX XHMHYECKHX 3]136

Bce 3tH dakTopel onpenenanT cneuHdgH
LA MANEIX PEK KOHKPETHEIX FeoXHMHY
BHHLUHWI NIolATE M BPEMH B3aMMOIEi
creme “poma—nopoga”. B paccmarpu oM clydae
(p. OmyTHOI#) oHl cnocoBCTBYIOT: I@JYJIHLIHH
MHOTHX XHMHUECKHX JIEMEHTOR KAX C HAM-
MEHBLIEH MHTEHCHBHOCTLID B Ha (y4acTkH
OONMHHEI, B HACTOMLLIEE BpeM YeCKH He 3a-
TAIUTHBAEMEIE, HO MOLBEpHE e JaTOMNEHHIO pa-
Hee); 2) MaKCHMATbBHO Hﬂ W KOHLEHTpa-
LHii LeNOro pAA BELECTR MEHHEIX OTIOXEHH-
sx. C yuetom sTOrO 0 MpennoloXHTE, YTO
HanbonbIINE KOH PYIHEIX 3/MeMeHTOB B
Npegenay opeono MHEIX MECTOpOXIeHH Oy-

oyT (hOpPMHPOBATECH WPH OTHOCHTEILHO YCTOHYH-
BOM (B reonory OM OTHOLIEHHH) CHHMXEHHH HH-

TEHCHBHOCTH MEHA.
HHAHCHPOBAHHE
Pa MOMHEHA NpH (HHAHCOBOR DOOgEp#Ke

IPaHTOR H Ne 18-55-80015, 17-05-00042.
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