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Pacnpenenenne As B BepXHEW 4acTU KOHTHHEHTAJIbHOW KOpbI ompezaesneHo no moxaenu A.b. PoHosa, u np.
Cpennee comepxanne As B BepXHEH 4aCcTH KOHTHHEHTAIbHOM KOpsI — 9.74-107%%. Cpennee comepxkanue As B
ocanouHbix mopoaax — 9.27-10%% u B napameramopduueckux — 17.79%. B ocamounbix u mapameramopdu-
YECKUX Moponax HaxomuTcs — 82.88% maccel As. B MBIIIBSIKOBBIX MIHEpaliaX CKOHIIEHTpupoBaHo 0.93% mac-
cel As. B Tom gmcne, B apcenonmpute — 0.41, B Hukenunae — 0.29, B repcaopdure — 0.14, B aypunurmenTe —
0.05, B koGansruHe — 0.04. B nupute ckornenTpupoBano 0.49% macchl As.

KiroueBnie ciioBa: MBIULBAK, codepafcaﬂue, maccenol, pacnpedeﬂeﬁue, 2OpHblE nOpO()bl, MUHepajlbl 6EPXHASL YaCmMb

KOHMUHEHMAbHOU Kopbl.

Hacrosimias pabora — nmetanmzanus W yTOYHEHHE
JAHHBIX TIIaBBI 6 MOHOTpaduu “PacrpenencHue XuMu-
YECKUX DJIEMEHTOB B BEpPXHEH YacTH KOHTHHEHTAJb-
HoOU Kophl” [9].

CPEJIHEE COAEP)XAHUE 1 PACIIPEJEJIEHUE
MACC As B BEPXHEU YACTHU
KOHTHUHEHTAJIBHOU KOPHI

Panbmre [9] cpemnue comeprkanns As B MarMarude-
CKHMX TIOpOZIaX TPAaHUTHO-THEMCOBOTO CIIOS OBLIH TTPUHS-
ThI 110 [22], B OCTaJIbHBIX TOPHBIX ITOPOIaX — ONPEEIIEHBI
MPUOM3UTENBEHO 110 PE3yJibTaraM EIUHUYHBIX WIH He-
MHOTOYHCIICHHBIX aHAJINU30B, OMyOIMKOBaHHBIX J10 2000
I. 3neck (Tabn. 1) mpuBeeHbI pe3ylbTaThl HOBOTO pacye-
ta. [J1aBHbIC UCTOUHHMKU UCITIOJIb30BAHHBIX JIAHHBIX: OCa-
JOYHBIC TTopos! — [6, 7, 12, 19, 24, 33, 35, 37, 38], Byn-
KaHOTEHHBIE TIOPOIIBI 0camoaHOTO ciost — [17, 20, 23, 25,
40], MmarMaTr4yecKue MOpobl FPAHUTHO-THEUCOBOTO CII0S
—[3, 11, 12, 17, 23, 25, 33], meTamMmopuIecKre mOpOJIbI
—[4,5, 13,18, 21,23, 27, 40]. Ilpu pacuyerax, Kak IpaBu-
JIO, HE YYUTHIBAIUCH PE3YJIBTaThl aHAJIM30B FOPHBIX TI0-
PO U3 MECTOPOXKJIEHUI W MPOSBICHUN MOJIE3HBIX UCKO-
MaeMbIX, a TAKIKE M3 CBA3aHHBIX C HAMH OpeoJioB. B yacT-
HOCTH, HE YYTEHbI: TNIMHUCTHIC M MECYaHNCTHIE TTOPOIIBI
13 MECTOPOXKJICHNI KaMEeHHBIX M OypBIX YITIEH, TOM 9mc-
Jie TTIMHUCTBIN cianen n3 JIbBOBCKO-BobIHCKOTO yrolb-
Horo Oacceitna (0.1% As) [29], rpanut n3 Crepkyotep
(0.26% As), [23], mOpoasl YePHOCIAHIIEBOH TOMIH My-
pyHTayckoii Tiyookoi ckakuubl CI'-10 (0.0004-0.18%
As) [15], metabazansT YerbkoHTOpcKoi cBUTHI (0.0102%
As) [27]. He ydTeHBI TakKe METASIIMBI, YIJICPOINCTHIC
METAIeMUTHI [4] U HEKOTOpBIE APYTHE BTOPOCTETICHHBIC
TOpHBIE TTOPOJIBI, OTCYTCTBYIOIIME B Moaenu [28]. Jlan-
HBIE O CpeIHeM CoJlepikaHuU AS B TOPHBIX TIOPOJIaX, HE

COMPOBOXK/TAEMBIE CBEJICHUSMH O KOJIIYECTBE MPOAHAIH-
3UPOBAaHHBIX MPOO, YUTEHBI TPEUMYIIECTBEHHO KaK pe-
3yNbTaThl aHAJIN30B OTIENBHBIX Mpo0. MckmrodeHus —
JIAHHBIE O TEPPUTCHHBIX Mopojax 3araaHo-Cuoupckon
IUTMTHI [6], O IeCYaHbIX MOPOIax ¥ M3BECTHSKAX TaKHK-
CKoii enpeccuit [24], 0 HEKOTOPBIX KapOOHATHBIX U Mar-
Marndeckux mopoaax [12]. OHu yuTeHbI KaKk CpeTHue U3
JICCSITH aHAJTA30B.

CornacHO TIOyYEeHHBIM JTaHHBIM, COAepXKaHUEe As
MaKCHUMAJIbHO B TNIMHUCTHIX U IECYAHUCTHIX TOPOJIaX H,
0COOCHHO, B MpOAyKTax ux meramopdmsma. CpenHee
coziepkanue As B 0caouHbIX mopomax — 9.27-1074%.
Ono Oombmie, uem 8.58:10%, COOTBETCTBYIOIIIE-
ro TPOAYKTaM BBIBETPUBAHUS TPAHUTHO-THEHCOBOIO
CJIOSI COBPEMEHHOTO COCTaBa (pacyeT HM30aTIOMUHUE-
BBIM MeTOZIoM). HO 3TH naHHbIe TpeOyIOT yTOUHCHUS.
B ocagounbix u mapameramop(huIecKuX MOpoAax Ha-
xonutcst 82.88% maccel As, UMeIOIIeicss B BepXHEH
4acTH KOHTUHEHTAILHOU KOPBI.

O MMUHEPAJIbBHOM BAJIAHCE As
B I'OPHBIX ITOPOAAX

[ToTHOICHHBIX JIaHHBIX, MO3BOJISIONIAX JIENAaTh
BITOJTHE KOPPEKTHBIEC 3aKIIIOUEHUSI O MUHEpPAIbHOM 0a-
naHce AS B IIUPOKO PACIPOCTPAHEHHBIX TOPHBIX ITOPO-
nax, HeT. MI3ydensl Tpu npoOsI rpannTon 0B 13 CTIpHC
[23]. ToyHOCTb KOJIMYECTBEHHBIX AaHAJIU30B HE COOT-
BETCTBOBAJIa MOCTaBJIeHHOW 3amadye. OJHAKO Pe3yiib-
TaThl U3yYCHHS JBYX MPOO AAIOT MEpBOE MpeAcTaBIe-
HHE 0 TOpoA000pa3yIoUINX MUHEpanax (Ipexie BCero
0 TIOJIEBBIX IIIATaxX ) KaK MIaBHBIX HOCUTEISIX AS B Tpa-
HHATE W MOHIOHUTE (Tabmn. 2). AKIIECCOpHBIE MUHEpa-
JBI HE aHaJIM3upoBaid. [IpoaHann3upoBaHbl TIIaBHEIE
OPO1000pa3yOIINe MHHEPAIIBI U KOHIICHTPATHI TSKe-
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T'opHBIE TOPOABI (B CKOOKAX KOJMYECTBO MPOO) Macca nopog, Conepxanue As, n-10%: Jomu macchl
% cpeanee ( OT - 110) As, %
[Necku u mecuanuku (442) 5.11 10 (0.28-251) 5.25
I'muas! ¥ IHACTBIE caaHb! (260) 10.4 12 (0.5-385) 12.81
Kap6onarasie mopomsl (117) 3.85 2.2 (0.5-14.7) 0.87
Kpemuuctsie nopossl (2) 0.33 1.5 (1-2) 0.05
DBamopuUTHI 0.26 4% 0.11
Kucibie BynkaHuTsl (26) 0.44 6.1 (0.7-24) 0.28
Cpennue BynKaHUTHI (41) 1.13 3.1(0.1-14.3) 0.36
OcHOBHBIE BYJIKaHUTHI (88) 2.11 10 (0.1-113) 2.17
I'panutsl (546) 8.21 5.8 (0.4-50.4) 4.89
I'panomgmopuTst (105) 3.38 4.9 (0.5-13.4) 1.7
bazutsl (49) 1.5 1.7 (0.079-3.6) 0.26
Cuennurtsr (18) 0.05 1.9 (0.5-6.2) 0.01
Vierpadaszutsr (82) 0.05 4.5 (0,3-16) 0.02
Metanecuannku (144) 2.92 12 (0.4-21) 3.6
[Maparneiics! u napacianp! (301) 30.56 19 (0.5-78) 59.61
MerakapOOHATHBIE TOPOJIBI 1.13 2.5% 0.29
Kenesuctrie mopos! (2) 0.38 7.5 (3.3-11.6) 0.29
I'panuro-ruerics (20) 23.21 1.2 (0.5-4.5) 2.86
MertapuomuTst (7) 0.66 5 0.34
Mertaanzaesutst (37) 1.03 4.7 0.5
Metaba3utsl (217) 3.29 11 (1-94.5) 3.72
BepxHss 4acTh KOHTHHEHTAJIBHONH KOPBI 100 9.74 99.99
OcaiouHBIe TIOPOJIBI 19.95 9.27 19.09
BynkaHUTBI 0Cal04HOTO CI0s 3.68 7.44 2.81
OcagouHblii cI0i 23.63 9.01 21.9
MarmatuTsl TpaHUTHO-THEHCOBOTO CI105 13.19 5.06 6.88
[MapameTamopdudeckue mopoab! 34.99 17.79 63.79
OproMeTamopduIecKUe MOPOIBI 28.19 2.56 7.42
I'paHUTHO-THEHCOBBIII CJI0H 76.37 9.97 78.09

[Tpumeuanue. * — nmpeanonaraeMble 3HaAIEHMS.

JIBIX aKIIECCOPHBIX MUHEPAJIOB U3 TPEX MPOO IEeCYAHBIX
nopon TropunTckoro 6acceiina B 'epmannu [36]. B uc-
XOJIHBIX MECYAHBIX MMOPOJax cofepkaHue As He oIpe-
nensud. [IprOMM3UTENbHBIN pacueT BHIOIHEH B MPE-
MOJIOKEHUH 00 OTCYTCTBHH MOTPELIHOCTEN onpeserne-
HUS COJepKaHMsI MMHEpAJIOB B MECYaHBIX MOpojax U
cozepkanug As B MuHepanax. Pesynbrarsl (Tadin. 3) B
LIEJIOM TIOATBEPKIAIOT TPEICTaBICHNE O TIOPOI000pa-
3YIOIIMX MUHEpasiaX, Kak MaBHbIX Hocutenax As. [lo
pacueTy, 37ech ITIaBHbIe KOHIEHTPATOphl As — akIec-
COpHbIC MUHEPAbI TKENbIX Ppakiuii. Ho B HUX CKOH-
uentpupoano Bcero 0.7-1.6% macc As. Ponb winura
kak koHueHtparopa (Kk 2-25) u Hocurtens As BapbH-
pyer. J[aHHBIE O 3HAUUTENBHOW POJIM KBapLA B Kade-
CTBe HOcUTelsl — As TpeOyeT MOATBEePKIACHUSI.
HexoTopoe mpeacraBieHre o BEpOSITHOM MHHEPATb-
HOM 0ajiaHce As B y4acTKaX FOpHbBIX IIOPOJ C IIOBBIIEH-
HBIM €r0 COICP)KaHUEM AA0T PE3yNIbTaThl U3yUeHHUS Me-
tacoMarutoB Fe-Cu-ckapHOBBIX MecTopoxacHui. Co-
nepkanue As B Hux 0.0034-0.065%. B nByx mpoOax u3
TpeX YCTaHOBJIEHBI MUKPOBKIIIOUEHHUS] KOOAJIBTHHA, a B
onHoi — As-mput. [Tpudem B omHO# poOe B STHX KOH-
LIEHTpaTopax HaXOIUTCS TOYTH ITOJIOBHHA Macchl As.
OTO TOATBEPK/IAET HEKOTOPBIE JTUTEPATYPHBIE JTaHHBIE
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0 HAJIMYUN MBIIIBIKOBBIX MHHEPAJIOB B TOPHBIX TOPO-
nax, copepkanmx >0.002% As [10].

MBIIIBAKOBBIE MUHEPAJIbI
KAK HOCUTEJIA As

[To umerommMcest TaHHBIM, POJb MBIIIBSIKOBBIX MU-
HEpaJOoB Kak HOcHTeNnel As Hambojee 3HAYUTEIb-
Ha B TPaHUTHO-THEWCOBOM cioe (Tabm. 4). B ocamou-
HOM JK€ CJI0€ POJIb X MHUHUMaIbHAs1. ObecreueHa oHa
B OCHOBHOM BYJIKAHOTEHHBIMU TIOpOAaMHu (Tadi. 5).
JlaHHBIX O COZAEp’KaHMU MBIIIBSIKOBBIX MHHEPAJOB B
0CaJIOYHBIX MMOpOoJax MoyTH HeT. B mecyanmkax ycra-
HOBJICH apCEHOMMUPUT. 371eCh B HEM CKOHIICHTPHPOBA-
Ho Bcero 0.01% maccer As. Poib MBITITBSIKOBBIX MUHE-
paJIOB MaKCUMallbHAsE B TPaHUTAX M TPaHOAMOPUTAX
(Tabn. 6). Cpenyn M3yUCHHBIX METaMOP(HUICCKHUX TIO-
PO HAUOOJBIIEH POJTBIO MBIIIBIKOBBIX MUHEPAIIOB Xa-
PaKTEpU3YIOTCS TPAHUTOTHEHCHI (Tabm. 7).

IMNPUT KAK KOHLIEHTPATOP 1 HOCUTEJIb As

OmyOnuKOBaHBI PE3yABTATHl OMPEICICHUI COMep-
kauus As 6ompire geM B 100 HEMBIITBIKOBBIX MIUHEPA-
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I'PUTOPLEB

Taonmua 2. MunepayibHbii 0ananc As B rpanutonsax u3 Crapac, Munecorra [23]

Munepaisl PorosooOMaHKOBBIN I'PAHUT KBapiieBbIi MOHIIOHUT

1 2 3 1 2 3
Ksapn 10 3-10°° 1 20 9-10°° 18
Porosas oomanka* 7 0.00103 36 H. o6n. H. o6H. H. o6n.
buotut H. omp. H. omp. H. omp. 7 0.00014 10
IInaruokmnas 15 0.00014 11 35 8107 28
KanueBsie moJieBbIC IITAThI 68 0.00017 58 35 8107 28
B rpannte 100 0.0002 106 97 0.0001 84

ITpumeuanue. 3nech u B Tabn. 3: 1 — comepxkanue MuHepasnoB, %; 2 — conepkanue As, %; 3 — 1onu Macc As, CKOHIIGHTPHPOBAH-
HbIe B MUHEpaiax 1 UX cymMa, %. * — poropasi oOMaHKa ¢ IPUMEChI0 OHOTHUTA.

Tabauna 3. MuHepanbHblii 6ananc As B necuannkax TropuHrckoro 6acceiina. Ansrennopd, I'epmanus (pacyer 1Mo JaHHBIM

[36])

Munepaisl FK-1 FK-3 FK-9

1 2 3 1 2 3 1 2 3
Tsoxenas Gppakius™ 0.03 0.0075 1.6 0.01 0.0075 0.7 0.055 0.0040 1.5
KBaprig 63.74 | 6.8-10° 31 70.52 | 4.4-10° 31 64.72 | 4.6:10° 19.8
I'emarut 0.02 H.omp. | H.omp. 0.01 H.onp. | H.omp. 0.05 H.omp. | H.omp.
Xmoput 0.04 H.omp. | H.omp. 0.01 H.omp. | H.omp. 0.05 H.omp. | H.omp.
Winut 2.2 0.0027 42.4 0.44 0.0025 11 2.27 0.0029 43.9
Oprokiias + MUKPOKJINH 34.05 | 1.1-10* 26.8 29 0.0002 58 32.855 | 1.6:10* 35
B niecuanrike 100.02 | 1.4-10* | 101.8 99.99 | 0.0001 100.7 100 1.5-10% | 100.2

ITpumeuanue. * — coctas TsHxenbIx Gppakiuii B npodax FK-1, FK-3, FK-9 B %, coorBercTBeHHO: pyTHiI — 7.6, 4.3, 7.2; anaraz — 3.4,
H.00H., 2.8; anmatut—11.9, 10.0, 22.2; monauut —<0.7; rpanar—0.9, 0.7, 1.1; uupxon —34.7, 48.6,42.2; rypmanun —41.5,36.4,23.9.
Cozepxanue As B eCiaHUKaX BBIYUCIICHO B HPEIIOJIMKEHHN 00 OTCYTCTBUY ITOTPEUTHOCTEH OMpeIeNICHUI CONepKaHus: MUHE-
payioB B pobax u As B MHHEpasax.

Tabnnua 4. Ponb MBIIIBSKOBBIX MUHEPAJIOB U MUPUTA KaK HOocuTeneil As B BepXHel yacTu KOHTUHEHTAJIbHON KOpPbI

Munepaisl Conepxanne OcaouHbIH CIION. I'paHUTHO-THENCOBBIN CII0M BepxHss yacth
AsB KOHTHHEHTATLHOH KOPBI
MUHEpane, | colepKaHue JI0JU coliep)KaHue JI0JI1 coliepKaHue JI0JIn
% MHHEpaNoB, % | Macchl As, | MUHEpaoB, % | Macchl As, | MUHEpasoB, % | Macchl As,
% % %
KobGabTrn 44.3 H.omp. H.omp. 1.1-10° 0.05 8.4-107 0.04
I'epcnopdur 449 H.omp. H.omp. 4-10°¢ 0.18 3-10°¢ 0.14
ApceHonupuT 449 1.9-10¢ 0.09 1.1-10° 0.5 8.8:10°¢ 0.41
Huxkenun 54.9 H.omp. H.omp. 6.7-10° 0.37 5.1-10°¢ 0.29
AypUITUTMEHT 60.9 2.6-10°¢ 0.17 3.1-107 0.02 8.5-1077 0.05
Peansrap 69.7 1.2-10°¢ 0.09 4.8-10°1° <0.01 2.8-10°8 <0.01
JlenmuHTHT 70.9 H.omp. H.omp. 6.6-10°1° <0.01 51010 <0.01
Bcero 5.7-10¢ 0.36 2.3-10° 1.12 1.5-105 0.93
[Mupur 0.0076 0.09 0.76 0.055 0.42 0.063 0.49

Ta6auua 5. Jonu mMace As (%), CKOHIIEHTPUPOBaHHBIE B MBIIIBIKOBHIX MUHEPAJIaX U B IHPUTE BYJIKaHOTCHHBIX ITOPOJ] OCa-

JOYHOT'O CJIOsA

MuHepaibl/IopoIbl Kucneie Cpennue OCHOBHBIE B nenom
Apcenonupur 7.36 (1-10%) 0.14 (1-10°%) H.omp. 0.72 (1.2-107)
AypunurMeHT 4.99 (5-10°) 491 (2.5-109) 0.3 (5109 1.39 (1.7-107%)
Peanprap 1.71 (1.5-10°) 2.25(1-10°) 0.35(5:10%) 0.72 (7.7-10°9
Bcero 14.56 (1.7-10%) 7.3 (3.6:10°) 0.65 (1-107) 2.83 (3.7-10)
[Mupur 0.62 (0.05) 1.72 (0.07) 0.38 (0.05) 0.57 (0.056)

[Tpumeuanue. 3xech U B TabnUIAX 6, 7 B CKOOKAX — CojiepskaHNEe MHHEPAJIOB B TOPHBIX MOPOAAX, Mac. %.
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Tadauna 6. Jomu macc As (%), CKOHIIEHTPHPOBAHHBIE B MBILIBSIKOBBIX MHHEpAJIaX U B IMUPUTE MAarMaTHYECKUX MOPOJ
TPaHUTHO-THEHCOBOTO CII0sS

Munepainsl I'panutet I'panonnoputst baszutsl Cuennutsl | Yaerpaba3uTsl | Marmarnueckne
TIOPOJIBI B [IEJIOM
Kobansrun 0.76 (1-10°) H.omp. 0.1 (4-107) H.omp. H.omp. 0.55 (6.3-10°)
Apcenomuput | 4.34 (5.6-107) 3.67 (4-107) 0.53(2:10%) | 0.95(4-10%) | 0.06 (6-:107) 3.9 (4.4-107)
Aypunurment | <0.01 (2.3-10®%) | 0.85 (6.8-10°) H.omp. H.omp. H.omp. 0.22 (1.8-10°)
Jlennmuurur H.omp. H.omp. H.omp. 0.37 (1-10%) H.omp. <0.01 (3.8-10)
Bcero 5.1(6.6:107) 4.52 (4.7-105) 10.63 (2.4-10%) | 1.32 (5:10) | 0.06 (6:107) 4.67 (5.3-10)
[Tuput 0.26 (0.02) 0.31 (0.02) 2.23 (0.05) 0.4 (0.01) 1.69 (0.1) 0.36 (0.024)

Tadonuua 7. Homu macc As (%), CKOHIIEHTPHPOBAHHBIE B MBIIIBIKOBBIX MHHEpaaX METaMOP(PUUECKHUX MOPOJ] TPAaHUTHO-

THEHCOBOTO CIIOS

MunepaJibt [MapameTamopduyecKUe MOPOIbI OpromeramMop(UUIeCcKHe MOPOIbI

Mera- napaciaHibl B LIEJIOM IPaHUTO- MeTaaH- | MeTaba3uThl B LIEJIOM

HeCYaHUKU THEUCHI JI€3UTBI

I'epcmoppur H.omp. 0.24 (1-10°) | 0.23 (9-10°) H.omp. H.omp. H.omp. H.omp.
Apcenommpur| 0.19 (5-104) | H.omp. 0.01 4-107) | 1.5(410%) |4.78 (5-10%)|0.82 (2-10%) | 1.32 (7.5-10%)
Huxennn H.omp. 0.46 (1.6-107°) | 0.45 (1.4-10°) | 0.46 (1-10°°) H.omp. H.omp. 0.18 (8.2:107)
Bcero 0.19 (510 | 0.7 (2.6-:10°) [ 0.67 (1.1-10°) | 1.96 (5-10°) [4.78 (5-10°) | 0.82 (2-10%) | 1.5(8.3-10°)
IMupur 0.2 (0.05) 0.32(0.08) | 0.32(0.076) | 2.53(0.04) | 0.49(0.03) | 0.41 (0.06) | 1.25(0.042)

nax. [maBabIe myOmukammm — [ 1, 2, 5,12, 14-16, 21, 23,
26, 29, 30, 31, 34, 36]. AHaIU3UPOBATIUCH MUHEPAJIbIL:
opoA000pasyloe B OCHOBHOM M3 MarMaTH4eCKHX
1 MeTaMOp(PHUUECKUX MOPOA, aKLECCOPHBIE — PEHMY-
LIECTBEHHO U3 MOJIE3HBIX HCKOMIAEMBbIX U U3 CBS3aHHBIX
C HAMH OpEOJIOB KOHIICHTPAIIMH XUMUYECKHUX 3JICMEH-
ToB. OCOOEHHO MHOTO aHAJTN30B MMUPUTOB U3 UCKOIIae-
MEBIX yIIIel. B mopomoobpasyronumx MuHepaiax coaep-
xanue As He mpesbimaer 0.0029%. Takoe comepxa-
HUE YCTaHOBJICHO B ITPOOE WILTUTA U3 TIECUYAHBIX ITOPOJT
[36]. [upe Bapuanuu conepkaHust As B HEKOTOPBIX
pacmpoCTpaHeHHBIX AKLECCOPHBIX MHUHepalaX, 0cCo-
OeHHO B HamOosiee m3yueHHoM mupute. CpemHee co-
nepxkanue As 6ombire 0.1% — MUHUMANTBHOE IS MaK-
CUMUHEpaOB [8] — MOKa YCTaHOBJICHO TOJNHKO B ITH-
paprupute (0.73%), B Terpasmpure (3.38%) u B deii-
oeprute (3.44%). Ho cpennee conepxaHue 3TUX MU-
HEpaJIOB B TOPHBIX Mopojax Huskoe. [loaTomy B Bepx-
HEH YacTH KOHTWHEHTAJIBHOW KOPBI B KQXKJIOM U3 HUX
ckonnenTpupoBano <0.01% maccer As. Coxaepxanue
As > 0.1% ycTaHOBIEHO B OTAEIBHBIX 00paslax Iu-
pHUTa, MapKa3ura, MMppOTHHA, charepura, TMMOHHTA,
araTuTa, EepPyCcCUTa, HEKOTOPBIX MEHEee pacrpocTpa-
HEHHBIX HE MBIIIHSIKOBBIX MHHEPAJIOB. DTO JOCTATOY-
HOE OCHOBAHHE /ISl TOTO, YTOOBI CYUTATh OTMEUEHHBIC
MUHEpanbl BaXHEHIIMMH KOHIIEHTparopaMu As, He-
CMOTpS$1 Ha IOYTH MOJIHOE OTCYTCTBUE AAHHBIX O COACP-
JKaHUU AS B TEX BEILIECTBAX, U3 KOTOPBIX TH MUHEPAJIBI
ObuTH BBIAETICHBL. OTHAKO, TAHHBIX O BApHALIUAX COACP-
KaHUs AS B Pa3HOCTSIX 3TUX MUHEPAJIOB, HAXOSIIIUXCSI
B IIUPOKO PACIPOCTPAHEHHBIX TOPHBIX TIOPOJIAX MTOUTH
HeT. VMckimroueHne — Hanboliee N3ydeHHbIN THpHT. Ba-
puanmu cofiepanus B HeM As 0coO0eHHO Benukw. Tak,
B o0Opaslile mupuTa U3 yroiapHOro miacta Aman Rider
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(FOxwnb1it Yanbc) ycranoBieno 19.3% As [31]. Ilpas-
na, 9Ta nugpa BHI3EIBACT HEYBEPEHHOCTh B IPaBUIIb-
HOCTHU IMarHOCTUKU MuHepana. OTMETUM JJaHHbIE, KO-
TOpBIE MOTYT OBITH MCIIOJB30BaHbI IPU PELICHUH BO-
poca O BEPOSITHOW POJIM MHMPHUTA KaK HOCUTEISI As
B paclpoCTpaHEHHBIX TOPHBIX mopoaax. B 54 mpobax
MUPUTA U3 METaBYJIKaHUTOB DecTHBAIBLHOIO y4acTKa
Ha HOxHOM VYpaie conepxanue As 7.9-10°-0.1074%,
cpeqnee — 0.0072% [1]. Cpennee comepxanue As B
MMUPHUTAX U3 META0CAI0YHBIX Mopo;] JKIaHOBCKOH CBH-
Tl (Konbckast cBepxminyOokasi CKBaKMHA): B CHHICHE-
tuaeckux (5 mpod) — 0.0062%, B SMUreHETHUYECKUX
(5 mpo6) — 0.0607% [15]. B 271 npobe nuputa, u3 Ka-
MeHHBIX yrieit Jlonb6acca u JIbBOBCKO-BosbiHCKOTO
OacceitHa, (BHE TIPOSBICHUHN MOJIMMETAIUTHICCKONH MU-
Hepanuzanun) cofepkanue As — 2.1-10-0.1%, cpen-
Hee — 0.0067% [29]. Ilocnennss undpa MOXET ObITH
WCIIOTIb30BaHA, TIOCKOJIBKY CpellHee cojepikaHue As B
stux ymsax (0.0012%) cooTBeTCTBYyeT cpeaHeMy Co-
JepKaHUIo As B TIMHHUCTHIX moponpax. CpenmHee co-
JepkaHue As BO BCEH accOIMalny dTHX MHUPHUTOB —
0.0076%. B mepBoM mpuUOIMKEHUN OHO MPHUHITO KaK
CpeJiHee JUIs TMPUTOB U3 BCEX TOPHBIX TIOPO/I.

ITo pacuety, poib NUpUTA KaK HOCUTENS AS B BEpX-
HEH YacTW KOHTHHEHTAJIBHON KOPBI BIIBOE MEHBIIC
CYMMAapHO# POJIM MBIIIBSIKOBBIX MUHEPAJIOB (Tadi. 5).
WNHoe coortHomenue B ocagouyHoMm cioe. [locnennee,
OZIHAaKO, OOYCIIOBJICHO TOYTH IOJHBIM OTCYTCTBHEM
JAHHBIX O COJIEPYKAHWW MBIIIBSIKOBBIX MHHEPAJOB B
0ca/IouHbIX mopoxaax. U3 tex macc As, KOTOpbIE HMe-
IOTCSl B OCAJIOYHBIX MOPOJIaX, B MUPUTE CKOHIICHTPH-
posano (%): B mecuanbix — 0.14, B muHUCTHIX — 0.95,
B KapOoHaTHBIX — 3.45, B kpeMHuUCTHIX — 0.25. U3 Beelt
Macchl As, UMEIOIIIelcs BO BCEH accoIUaIiy 0cagod-
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HBIX MOPOJA B MHUpHUTE cKoHUEeHTpupoBaHo — 0.82%.
B GoibIIMHCTBE 9HAOTEHHBIX TOPHBIX MTOPOJ POJIb M-
puTa Kak HocuTenst As MEHbIIE CyMMAapHON POJIU MbI-
LIbSKOBBIX MHUHEpanoB. COINIaCHO MMEIOIIMMCS J1aH-
HBIM, MCKJIIOUCHHEM SIBIISIOTCS TOJBKO Oa3uThI, Yib-
Tpaba3uThbl, METalleCYAHUKH U TPAHUTOTHEHCHI.

OPITAHMYECKUME BEIIECTBA U As

Jannble o copepkaHuu As B OPraHUYECKOM Bellle-
CTBE M3 OOBIYHBIX OCAJOYHBIX MOPOJ aBTOPY HE H3-
BecTHBL. CpenmHee cofepkanue As B YITIAX OypBIX U Ka-
MEHHBIX, cooTBeTcTBeHHO, 0.00076 u 0.0009% [32].
To ecTh, OHO MEHBIIIE CPETHETO ColepKaHus As B oca-
no4HbIX noponax. [Ipuuem tompko 10-50% macc As,
MMEIOIINXCSI B UCKOMIAEMBIX YIIISIX HAXOJIUTCSI B Opra-
HUYECKUX BemecTBax [31]. DTo KOCBEHHOE CBUACTENb-
CTBO TOTO, YTO OPTaHUYECKHE BEIEeCTBA HE OTHOCST-
Csl K BaXHEWIIUM KOHIIEHTpaTopam As B MacmTabax
BEpXHEW 4acTh KOHTUHEHTAJIbHON KOPBHI.

OBCYXIAEHME ITOJIYUEHHBIX JJAHHBIX

VYureHHble 3HaueHHs CoOAep)kaHHs AsS B pacipo-
CTpaHEHHBIX TOPHBIX TTOPOJIaX BapbUPYIOT 0T 7.9-107%%
1o 0.0385%; ve yurenusie — 10 0.26%. OmybnrkoBaH-
HBIX PE3yJbTATOB aHAJIM30B TOPHBIX MOPOJ HEI0CTa-
TOYHO ISl KOPPEKTHOTO y4yeTa TakuxX Bapuanunii. Cres-
CTBHE — OONbIIas pa3HHWIA B OIEHKAX CPEIHErO CO-
JepxkaHusi As B BEpXHEH 4aCTH KOHTUHEHTAIBHOHN KO-
put (upper continental crust). o 2004 r. my6nukoBa-
g mudpser: 1.5-1074-5.1-104% [39]. B 2005 1. HOBBII
pacuer man nuppy — 5.6:104% [9]. Ceiiuac momyde-
Ha BenmuuuHa — 9.74:107%%. Curyanus COOTBETCTBYET
TCHACHIIMN MOBBIICHNUA BO BPEMCHHU OLICHOK CpCIHE-
TO CONEpPXaHWS MaJbIX M PEIKUX DIEMEHTOB B BEpX-
HEW 4acTh KOHTUHEHTAJIbHOU KOphl. OJHAKO, BEJIHYH-
HBI CPEIIHETO co/lepkaHusl As Kak B TOPHBIX MTOpPOJax,
TaK ¥ B BEpXHEW YaCTH KOHTUHEHTAJILHOW KOPHI B IIe-
oM TpeldyroT yrouneHus. Haubonee BeposiTHO mpey-
BEJIMYCHUE CPEIHEro CoAepKaHUsi AS B 0CaIOYHBIX
Mopoziax, B BYJKaHHTaX OCHOBHOIO COCTaBa, B mMapa-
rHelicax (BKIIIOUast KPUCTAJUTMIECKHUE CIIAHIIBI) U B Me-
Ta0a3WTax, a TakkKe MPEYMEHBIIEHNE €ro B 0a3mTax
TPaHUTHO-THEMCOBOTO CJIOS U IpaHUTOrHekcax. B cBa-
3W C 9THM, HYKJAIOTCSI B YTOYHEHHUHU JaHHBIE: O pac-
MpeaeseHn: Macc AS B aCCOLUALIUU TOPHBIX TOPOJ U O
PO MUHEPAJIOB-KOHIIEHTPATOPOB KaK HOCUTENEH As.
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Peyensenm B.B. Xonoonos

Arsenic distribution in the upper continental crust

N. A. Grigor’ev
Institute of Geology and Geochemistry, Urals Branch of RAS

Arsenic distribution in the upper continental crust has been defined by the model of A.B. Ronov et al. An average
content of As in upper continental crust is 9.74-10%. Average contents in sedimentary rocks are 9.27-10%#% and
metasedimentary rocks are 17.794%. 82.88% of As mass is localized in sedimentary and in metasedimentary
rocks. 0.93% of As mass is concentrated in arsenic minerals: in arsenopyrite — 0.41, in niccolite — 0.29, in
gersdorffite — 0.14, in auripigment — 0.05, in cobaltite — 0.04%. In pyrite is concentrated 0.49% of As.

Key words: arsenic, content, masses, distribution, rocks, minerals, upper continental crust.
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