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YIK 551.21

Tpyxuu 00, Ctrenanos UWH, llysanos P.A. Pryts B coBpemen-
HOM ruapoTepMaibHom npouecce. 1986, M.: Hayka, 199 c.

B KHHT'e PacCMaTPHBAKTCA Pa3NHyHbie ACTICKTEl MOBeNeHHA PTYTH B COBPEMEeHHBIX
ra30THAPOTEPMAIBHBIX, a TakkKe MarMaTHYeCKMX mpoueccaX. [Ipusomutcs obump-
HBIH MaTepHarn Mo COCTABAM COBPEMEHHBIX TePMalbHEIX PACTBOPOB, BYJIKAHHYECKHX
ra3oB M KOH/IeHCaTOB. Bo B3aMMOCBS3M PacCMaTPHBAKTCH HAaTYPHEIE H 3KCIEpH-
MeHTA/IBHEIE [aHHBIE, XapaKTepU3yIOllMe NoBeleHHe PTYTH B TepMOTPalMeHTHBIX
nonsax ofnacTeli akTHBHOTO BynKaHH3Ma. KHHra mpefHasHaueHa U1l TEOXHMHKOB,
TeoJIOroB, BYNKAHONIOTOB, 3aHMMAIONIMXCA MCCIIEIOBAHHEM COBPEMEHHBIX M Mareo-
TMAPOTePMAIEHBIX MPOLECCOB.

Hn. 31, Tabn. 82, Gu6mmorp. 203 Hass.

Peuen3eHTsI:
B.Il. Bapanos, I0.A. Tapau
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BBENEHUE

C.M. Haboxo [101], o6o6iwas MaTepHan o MeTa/UIOHOCHOCTH COBPEMEHHOTO
THIPOTEPMATBHOTrO NPOLEcca, OTMEYAEeT, YTo 1A 0G/acTelt COBPEMEHHOM TEKTO-
HOMAarmMaTH4eCKOH aKTHBHOCTH THXOOKeaHCKOIro MOJBHKHOTO TOsCa XapaKkTep-
Ha "cOBpeMeHHas INpPeHMMYIIECTBEHHO CyNMbGUIHAA MBILBAKOBO-CYPbMAHO-
PTYTHaA C 307I0TOM, cepebpoM M BUTYMaMH THIPOTEPMAIIbHAS MUHEPATU3aIHs”
[104, c. 102]. [MoaromMy BOMPOCHI FEOXMMHHM PTYTH B COBPEMEHHOM Ta30TH[-
POTEPMATIBHOM MNPOLECCe MPENCTaBIIAI0OT OCOOBIA MHTEpeC, TaK KakK OMycKa-
eTCf, YTO B COBPEMEHHYI0 HAM IeOJIOTHUECKYI0 3MoXy (hOpMHpYeTCs ompene-
JIEHHAs METAJUIOT eHHYeCKas ClelMaTH3alisa PerHOHaIbHBIX CTPYKTYP.

CyuiecTByIoIeMy 3HAHMIO TEOXMMHH PTYTH B COBPEMEHHBIX ra3orMApoTep-
MaJIbHBIX [Mpolueccax ™Mbl o006A3aHbl, npexre Bcero, paboram JILE. VYaiita,
A.A. Cayxosa, H.X. Aitmunesan, H.A. Oseposoit, C.U. Hadoko [9, 10, 11,117—
129, 130, 143, 170; u gp.]. Haum cucrematuueckue MCCIeOBAHMA Ha reoTep-
ManbHbIX 0ObexTax Kamuatku u KypWIbCKMX OCTPOBOB TIO3BOJIWIH YTOUHHT
HMEHLIMHCA MaTepHal W TONYYHTh PsI HOBBIX HaHHBIX. [Ipexne Bcero 3To oOT-
HOCHTCSL K TIOBE[EHHI0O PTYTH B HeIpaX BhICOKOTEMITePATYPHBIX THAPOTEPMAITb-
HBIX CHCTEM, a TAKJKe B Npefienax BricokoTemmnepatyphbix (o 500° C) mmmrens-
HO CYMIECTBYWIMX (yMaposIbHBIX MOJIEH H 30H BTOPHYHOTO pa3orpepa Ha BYII-
KaHax. BeInonHeHBI nepBBIe M3MepeHHs YOETBHBIX MOTOKOB PTYTH B ra3oBOH
(ase uepes 3eMHYI0 IOBEPXHOCT HA PALE Te0TePMATBHBIX MeCTOPOXAeHHH Kam-
yatku. Ha OCHOBAaHMM HOBBIX [AHHBIX DAacCMOTpPEHBI YCIOBHA MHIPALHH H
BO3MOXHBIE MCTOYHHKH PpPIYTH B COBPEMEHHBIX Ta30THApPOTEPMATbHBIX
npolieccax.

Bonbuioe BHHMaHHe yIEeHO MOBENEHHI0 PTYTH B MPOIECCaX MarMaTHYeCKOH
mucddepenumanun mMarm. [Ipn 3T0M MBI He PaccMaTpHBAIIH METPOJIOTHYECKHE
acnexTsl npo6nemsr auddeperimanum marM. C NpHBIeYEHHEM  HAaTYpHBIX W
3KCHePHMEHTAIBHBIX JAHHBIX IPOaHAIM3HPOBAHbI HEKOTOPbIE CTOPOHBI MPOIEC-
COB [erasallii MarMaTHYeCKOIO BelIecTBa M IOBEIEHHS PTYTH B 3THX IpOLec-
cax. CrenaHa MONBITKa NPOBEJEHHA HEKOTOPBIX aHATOTHHA TEOXMMMH PTYTH
MEX/1y COBPEMEHHbIMH M TNaIeOrHPOTePMAIBHBIMH IIPOIECCAMM, MPOABHB-
ummics B npepenax Kypwio-Kamuarckoro BynkaHuueckoro nosca. [poana-
TH3HPOBaHbI HEKOTOpble BOMPOCHI ACCOLMALMM AHOMATHH PTYTH M YTiIeBO/IO-
POJIOB.

ABTOpBI OT/1a10T ceffle OTYET B TOM, YTO HH OJIMH M3 3aTPOHYTBIX BOIPOCOB He
nonyuwnt B pa6ore McueprbiBaiuero ocsemenus. [Ipemnaraemas paborta orpa-
JKAeT JIMILb COCTOAHME HCCITeoBaHuil U 00beM UMelowecs MHGOPMaIIKH 110 Teo-
XMMHH PTYTH B COBPEMEHHBIX ra30rHAPOTEPMAIIBHBIX IPOLECCAX, TIOYUEHHbIR K
HACTOAILEMY BPEMEHH PAIOM MCCIeOBaTeNed, BKI0Yas aBTOPOB.

Bonbluas yacTh, BKJIIOYEHHbIX B paboTy aHanM30B PTYTH B MOPOAax BhITOJ -

®



HeHa aToMHO-(IyopecueHTHBIM MeTofoM. HeGonbioe konmuuectBo nmpob mpoa-
HAIH3MPOBAHO Ha aTOMHO-abcopbumoHHOM doTomerpe PAD-3.

AHanu3pl PTYTH B 0TODpaHHBIX aBTOpaMy Mpo6ax rHIpOTEPMATBHBIX PacTBO-
POB W ra3soKOHIEHCATOB, BhIMONHeHbl B maGoparopum MTEM AH CCCP mop
pykosonctBoMm H.A. Oseposoit. Ananuaer Cu, Zn, Pb npoBomuwincs xommuyect-
BeHHBIM CNEKTPaIbHBIM MeTofoM B naGopatopuu UMI'PI mopn pyxosopcrsom
A.A. TycenbHukOBa. ABTOPBI [OJIB3YITCA BOZMOXHOCTBIO BRIPA3UTh UM MCKpEH-
HIOK BI1aroapHoOCTb.

ABTOpEI ITTyOOKO MPH3HATENbHBI [JOKTOPY I'e0I0T0-MHHEPATIOrHYeCKHX HayK
C.W, Haboxo 3a BHMMaHHe U MOJMIEPXKKY MPH BbINOITHEHHH BCEX 3TANOB paBoThi,
a taxke A.B. Konockoy u O.B. CenAHruny, MpHHIMABLIMM Y4acTHe B HalH-
canuu 1 1 5 rnaB monorpaduu. Cuntaem TaKke J0JIrOM BbIPa3HTh NPU3HATENE-
Hocts @.II. Kyrerery, E.K. CepadumoBoii 3a mpencraBieHHbie 06pasibl H 10-
mMoub B pabore. Bee dorocHumky mobesHno npenocrasnens! apTopam B.A. Tlog-
TabauHbIM.



FJTABA 1

PTYTb B BYJIKAHHYECKHX IOPOIAX
KYPUJI0-KAMYATCKOI'O BYJIKAHHYECKOI'O NMOSICA

IlepBrie cHcTeMaTHYeCKHE MCCIIEOBAHHA TEOXHMMHM PTYTH BYITKaHWUECKHX
nopop Kypuno-Kamuarckoro Bynkannueckoro nosca eeimosHeHsr H.A. Osepo-
Boit [143]. Cpenmuee comepxkanue pryTs s BynkaHoB Kypuno-Kamuarckoro
perioHa mpuHATO 6,6 - 107°%. [Ipu 310M B nopomax Gonee KHCIOro cocTaBa
(aHIe3UThl, aHIE3UTO-NALMTH, JAUMTHI B ApP.) CONEPXKaHUA H§ B 00L1eM BEIlLIe,
ueM B Bazanbrax. Makcumansisie comepxanua Hg (1,0 - 107°%), no H.A. Oze-
POBOIi, YCTAHOB/IEHB! B AHE3UTO-JALMTOBBIX IKCTPY3HBHBIX KYIIO/IaX BYJIKAHOB
Cemsrk (Kamuatka) u MenpeneeBa (o-B Kynaumip). C 3KCTpY3HBHBIMH KY-
nonamu Bynkakwa MenneneeBa H.A. OzepoBa cBs3biBaer opMHpOBaHHE PTYT-
HOH MUHEPaIH3alMK cepHOKoNYeaaHHoi 3anexm Cesepo-BocTouHbIx TepMars-
HBIX [ONel Bynkana. Bmecte ¢ Tem oHa mopuepkusaer [143], uro B nuddepen-
IMaTax OIHOTO H TOrO e MarmMaTHYeCKOTo OYara CyUIeCTBEHHBIX Pa3/IHuMi B
COfIEPXXaHMH DPTYTH HeT. JTa MbICTh paHee BbiCKasbiBanack A.A. CaykoBbim
HIp.

[lo3mHee reoXHMHUYECKHE HCCIIEIOBAHUA PErHOHAIBHOTO IUIaHA BBITIOHAIHCH
JIJ1. Jleonosoit [77]. Itm aBTOpPOM NONYUEHbI TaHHble (Tabn. 1), cymiecTBeH-
HO ommHyaroimecs ot peaynsratoB H.A. Oseposoii. IIpexe Bcero 310 Kacaert-
CA Cpe[HHMX 3HaueHWH cofepxaHuii Hg B BynKaHMueCKHX MOpOJax PErHOHa.
ITo manueim JLJI. Jleonoroit, comepxanns Hg B ueTBepTHUHBIX H COBpPeMEHHBIX
ByJIKaHHYecKuX nopofax Kamuatku u Kypwibckux OCTPOBOB B /IBa-TpH pasa
HIDKe 3HaueHui, yeranosnennsix H.A. Ozepooit [143]. Kpome Toro, no HaGrmio-
penusam JLJL. JleoHoBO#M, HameuyaeTCss TEHJGHIMA K CHIDKEHHIO COMEpXKaHHiH
Hg no mepe yBenuueHHsi KHCIIOTHOCTH TOPOJ. JTa TeH/IEHLMS MPOTHBOMNOIOXKHA
npeacrasneduam H.A. Osepo-

BOW, Tpeanonaramoulei He-

CKOJIBKO TOBBIIIEHHBIE COMIEp- TaGnunal
wanua Hg B moponax Gonee Copepwanne Hgmr wemepmqn:; " oonpeh;:“-
kucroro cocrasa. Ha mpornso- HBIX ByNKaHHYecKHX mopomax Kamuarku u Ky

= PHIBCKHX OCTpoBOR, no Jleonoroit JLIL [77].
peurMBOCTh CBEICHHH B pacnpe-

Aencyi Hg B pane ocHos- Copepxanue Hg, n - 107°%
HBIX — KHCIBIX mopop obpa- Haspamme |——

wan BHMMaHue B.W. [‘epacu. nopopn Kamuaria | KYPHIBCKHE OCT-
MOBCKHil [42] . nomuepkuBato- e

IUMH, YTO, COTJIACHO OJHMM BasameTsl 38 22
WcenenoBaHuAM [36], B OCHOB-  AH[IE3HThI 3,5 2,0

HBIX TIOPONAX PTYTH Gonpime, AHMAeauTo-maunTst 3.4 1,0

yeM B KHCIIBIX, @ 10 [JaHHbIM HaunTe! 3,0 =
apyrax — HaoGopor. Ha ocko- PHONMTO-AALMTEI 2,0 =

BaHMM COOCTBEHHBIX HCCIIEOo- MpuMeyuaHHe: AHAIHIBI BbINOTHEHBI Me-

4 TOAOM aToMHOMK abcopbumu, TEOXH.
BaHMl BYNKAHMUECKHX MO0/ Pl

Uenawgun  B.U. Tepacumos-




Tabnmnuuma 2

CpaBHUTenbHble AaHHbIE AHANH30B HA PTYTh, BHIMONHEHHBIX B PA3THIHBIX 1aGoparo-
puax (- 1079%).

N m/m N° po6bi JTa6. N° 1 J1a6. N° 2 J1aG. N° 3
f

1 ) 3 4 5
1 13994-14012 22 22 21 2,0 24
2 13995-14013 2.0 3,0 2,7 2.3 3,0
3 13996-14014 47 39 4.4 4.0 4.0
4 13997-14015 30 34 3.0 2,6 3.0
5 13998-14016 55 44 36 36 4.0
6  13999-14017 2.5 4.0 3.0 34 3.0
7 14000-14020 43 3.0 26 36 32
8 14001-14018 43 36 34 46 4.0
9 14002-14019 33 48 4.0 40 38
10 14003-14021 40 4.0 18 34 36
11 1400414022 15 2.0 17 1.7 2.0
12 14005-14023 28 38 14 2.8 34
13 14006-14024 35 5,0 5.0 3.6 34
14 14007-14025 4.7 6.4 6.0 38 34
15  14008-14026 165 18,0 21,0 9.6 9.6
16 14009-14027  19.0 33.0 30,0 12,0 17,0
17 14010-14028  31.0 50,0 50,0 24.0 22.0
18 14011-14029  31.0 50,0 48,0 20,0 22,0
19 14030-14031 3,0 1.3 12 18 1.8
20 14032-14033  Hec, 900,0 780,0 750,0 950,0
21 14034-13993 1000 1800 155.0 110,0 1000
22 14050-14056 3,0 0,8 12 1,7 17

MpumMmeuaHue:

B nByx KONOHKaxX Kaxaoi u3 rpad) ¢ JaHHbIMHM H3MepeHHi (Kpo-

J1aG. N° 4 JIaG. N* 5 Jlaba. N° 6 JaG. N° 7
6 9
28 44 5,0 3,0 1,65 1,5 12,0 1.7
T 5,5 5,5 24 1,8 1,7 2,0 2,3
8,0 7,0 7,0 28 29 34 2,6 2,3
6,6 6,0 55 2,4 2,3 2,6 3.8 6,3
8,4 6,4 4.9 2,6 3,3 3,7 4,2 9.2
6,4 5,4 4,1 23 2.8 2,7 4,8 59
6,2 5.2 8,0 3,4 2.5 23 0,5 14,0
7,0 7.3 8,5 6,6 2,6 2,3 2.9 1.7
6,6 7,8 8,2 517 245 3,3 5,2 3,2
4,7 5,0 10,0 4,5 2,6 3.3 4,5 9,6
2,4 3,0 4,2 1.4 1,5 1,3 2,3 1,7
5,0 4,0 48 2,8 2.2 2:3 29 2,9
5:2 S | 6,8 3,7 3,0 3,6 39 3,5
7.4 5,6 7,0 4,8 4,3 3,7 6,9 6,3
15,0 18,0 19,0 14,0 11,0 11,0 21,0 27,0
19,0 24,0 30,0 19,0 14,0 13,0 45,0 41,0
21,0 44,0 40,0 32,0 17,0 15,0 71,0 49,0
47,0 41,0 47,0 33,0 17,5 15,0 92,0 56,0
1,6 1,6 4.5 4,5 0,7 0.8 1,0 0,7
1000 500,0 580,0 86,0 87,0 940,0 1000.0

250,0 100,0 200,0 170,0 33,0 22,0 230,0 190,0
1,9 1,0 0,5 0,5 0,2 0,87 0,5 1,7

akcnemuuns TpousBoacteennoro Tleoduzanueckoro OGbeOHHEHHA LEHTPTEO®U3IUKA;

Me 3) OpUBeNeHbl Pe3yJIbTaThl @HAIM30B OJHMX M Tex ke Mpol, pacKBAPTOBAaHHBIX HA [BE
YACTH M 33WH(POBAHHBIX MON HOMEPaMH, YKA3aHHbIMH B rpade 2;rpader 3, 5— 1] atom-
HO-abcopOunoHHBIH aHamu3; Tpada 4 — aToMHO-GIIOOpecLeHTHBIA aHanu3; rpada [2 —
KOnopHMeTpHYecKHil; rpaca /3 — onTHYeCcKHil IMMCCHOHHBIH CMeKTPATBHBIA aHAH3,
Yuactuuku sxcrepumenta: MTEM; aTMoreoxummueckas maptua YpanbcKOro TpOUIBOJICT-
BEHHOTIO 0ObeIHHEHHA; Te0JIOrOTIOUCKOBAST

CKHMH IIPMXOIMT K BbIBOMY, UTO COLEp)KaHHe PTyTH B 0asambrax Bbllle, 4eM B
KHMCTBIX 3bdy3uBHbIX TOpoaax [42].

Bosepamascs k 1a61. 1, Heo6XOIHMO MOTYEPKHYTH, YTO, COTJIACHO AHHBIM
JLIL. Jleonosoit, comepkannsa Hg B sddysuax Kamuatkn B nontopa-nsa pasa
BbILIE, YeM B 3dbdy3nuBax COOTBETCTBYIOUIETO cOCTaBa Kypuibckoit 0CTpOBHO!
AYTH.

BBH[ly MPOTMBOPEUMBOCTH MMEIOIMXCA NAHHBIX O NOBEIEHHM PTYTH B TIPO-
ueccax MarmaTHueckoi muddepenimamin [36, 42, 77, 143, 168], msr npen-
[IPUHAJIH MOMNBITKY YTOUYHHTH MOBEIEHHE PTYTH B 3THX MPOIECCAX HA OCHOBE M3Y-
UEHHs pacipesieNieHns cofiepxkanuii Hg B ByJIKaHMYeCKHX cepusix paga 6azamsT —
AHE3MTO-DA3ANBT — AHJE3NT — AHME3UTO-JALMT — JAIMT — DPHOJHT, TOCTENo-
BATENIPHO TNOCTABJIIEMBIX HA IOBEPXHOCTh M3 E€IMHBIX MATMOBBIBOIALIHX 30H
AONITOXUBYIIMX BYNKaHMYECKHX IeHTpoB. IlomoOHbIe HONroXHBYLME ByIKa-

MHCTHTYT MMHepanbHbix pecypeos (r. Cumdeponons) Beecow3HBI HAyuHO-HCC/TeIOBA-
TeTbCKHA MHCTHTYT TeXHUKHM pa3BelKkH; BpPOHHMUKEA [eoNnoro-TeoXHMHUECKaa aKcne-
muuusa UHMTP3; Myromkapcekada reodu3nyeckad IKCTIeaHUNA 3anagHo-KazaxcraHckoro
TpoM3BOACTREHHOTO Ieo/iornueckoro obbeaunenns; JITK — JIeHMHT PAfCKHUi TOPHbIK
uHeTHTyT; LeHTpansHan maGopartopus Ypaisckoro Ilpoussogcrsentoro leonoruuecikoro
OGbemuHenna BCETEM. Jkcnepument opranuzosan s 1981 r. [.IL Iopoxosbim
(Ypanbckoe [1IO) .

HUMUECKHE UEHTPHl MOTYT CITYXWTh JTAJIOHHBIMH OGBEKTAMM IIPH H3yYeHHH
NOBEJEHHA PEIKHX M PACCEsHHBIX TEMEHTOB, B TOM YHCIle PTYTH, B Mpolec-
cax marmatHueckoii muddeperunaunn. OueBHIHO, YTO 3TH BOTPOCHI 3aHHMAT
LEHTPa/IbHOE MECTO B pelleHuM 3a1au 00 MCTOWHMKAX PTYTH B COBPEMEHHBIX
THAPOTEpMallbHBIX mpoueccax. OJHOBPEMEHHO MBI COWIM HEOGXOMHMBIM MOy~
YMTb [AHHBIE JUIS ONpefeneHusi GOHOBBIX COLEPKAHHA PTYTH B PAa3/MUHBIX paiio-
nax Kamuatkyu ¥ KypwIbCKMX OCTpOBOB, T/le Hamy IpoBOwiuch (J1uGo Hame-
yaloTCs) WCCTeOBAHMA COBPEMEHHBIX THAPOTEPMAIbHBIX IporeccoB. B xone
MCCTIelOBAHMA HAMU HMCTIOIB30BANUCH OTHH M Te e IPUOOPBI, 4 TAKKe CTaH-
papThl. HexoTopble aHAMTH3BI BBINOTHEHBI Had aTOMHO-a6COPGIHOHHOM CTIEKTPO-
doromerpe PAD-3, 1o Gomnbiast yacTh U3MEPEHHil TPOBE/ICHA Ha aToMHO-ITI00-
peciieHTHOM criek Tpodotomerpe Mepkypuit ®LI-1, paspaboranom  M.H. Crena-
HoebiM ¥ O.Il. Pasanueseim (1abm. 2).



Tabnuua 2 (oKoHYaHHE)

N n/m N® npoGe1 JIrH BIT3 HUI'EM LIJI YIII'O

1 2 10 11 12 13

1 13994-14012 2,2 1.3 - - - - 10,0 10,0
2 13995-14013 24 0,8 - - - - 15,0 10,0
3 1399614014 2,2 1,7 - - - - 10,0 9,0
4 13997-14015 1,6 1,5 - - - - 10,0 8.0
5 13998-14016 3,2 2:2 - - - - 10,0 9,0
6 13999-14017 2,8 2,6 - - - = 10,0 9,0
7 14000-14020 1,2 1,0 - - 4.0 4,0 10,0 8,0
8 14001-14018 3,1 2,1 - - 4,0 4,0 10,0 9,0
9 1400214019 2.5 3,0 - - 4.0 2,0 10,0 9,0
10 14003-14021 1.2 0,9 - - 2,0 2,0 10,0 15,0
11 14004-14022 2,4 1,4 - - 2,0 - 20,0 10,0
12 14005-14023 1,4 1.4 = = 4.0 - 20,0 10,0
13 14006-14024 24 1,7 - - 2,0 - 20,0 10,0
14 14007-14025 1.5 2,0 - - 2,0 - 20,0 10,0
15 14008-14026 6,3 5,0 1,2 152 16,0 - 15,0 10,0
16 14009-14027 14,0 11,0 5,0 55 16,0 - 6,0 10,0
17 1401014028 13,5 16,0 200 200 - - 10,0 9,0
18 14011-14029 14,0 14,0 200 200 - - 10,0 9,0
19 14030-14031 0,8 0.8 - - - - 30,0 10,0
20 14032-14033 140,0 150,0 200,0 200,0 130,0 - 50,0 30,0
21 14034-13993 78,0 83,0 250 250 1,0 - 15,0 10,0
22 14050-14056 0,5 1,2 - — - - 15,0 35,0

OMPEAENEHHUE COJEPKAHHI PTYTH B I'OPHBIX MOPOJAX

AHanu3 PTYTH B TOPHBIX MOPOJAX MPOBOOWICA BHOBb pa3paboTaHHBIM Me-
Topom auddy3uonHoro pasmenenus [152] ¢ momoupio aromHo-hroopeceHT-
Horo uudpororo doromerpa. [lpu aHaiu3ze PTYTH ATOMHO-(DITHOPECLLEHTHBIH
MeToy Bomee NMpedMOUTHTE/IEH YeM IIMPOKO MCIONIb3yemas aToMHad abcopbuus
(AA) . bnaropmaps ToMmy, 4TO HYJIEBOH CHTHAJ MpH H3MEPEHHH GUII00 peclieHIMH
COOTBETCTBYET MMHMMYMY OCBEILEHHOCTH, a2 He MaKCHMyMy KaK B aTOMHOH
abcopOumu, serye cTabWIM3MpyeTcA Hy/1eBOH YPOBEHb H, CIEA0BATEIbHO, yNpPO-
maeTcA nposefneHHe M3Mependd. B atmocdepe HHepTHBIX ra3oB (Hanpumep
B 4proHe WM TelIHH) BbIXOZ (III00PECUEeHTHOrO H3/1y4eHUs BO3pacTaer Ha [Ba
MOpPAIKA, YTO COOTBETCTBYET CHHIKEHHIO INpesena OBHapyKeHHs BO CTONBKO
e pa3, CTONs HM3KMH YpOBeHb Tpefiesia OBHAPYKEHHA NPAKTHYECKH HEI0CTHU-
KMUM [nA  atomHO-aGcopBumoHHOoro mertoma. Hapexwocts aTommo-dmoopec-
1eHTHbIX oTOMeTpoB (AD) CylUeCTBEHHO BhIlile YeM ATOMHO-aBCcopOLHOH-
HBIX MOTOMY, YTO B HMX OTCYTCTBYeT KIOBETa — HeNpeMEHHbIH 2JIeMEHT aToM-
HO-abcopbunonHbix npubopos. HeusGexroe 3arpA3HeHHe CTEHOK KIOBETHI
NPUBOAMT K Mpeddy HyIeBOH JIMHMH M H3MECHEHMI0 AHAIHTHYECKHX Mapamer-
POB, B YaCTHOCTH K CHWXXCHHIO TOYHOCTH M IIpaBWIBHOCTH AHAIH30B, YTO Je/a-
eT HeoBXOAHMBIM NPOU3BOIMTH NEpPHOHYECKYI0 pa3bopky NpubGopa M UHCTKY
KIOBETbl. ITH OMEpaluH 3HAYMTEIIBHO YCIOXKHAKT IKCIUlyaTalnuio (oTomMerpa.



Kak KOHCTPYKTHMBHO, TaK M B OBCNYKMBAaHHHM, ATOMHO -(ui00 peclieHTHbIe GOTO-
MeTpbl HAMHOIO Mpoile aToMHO-aGcopOiMOHHBIX. B vactHoctH, ¥y AD doto-
METPOB IOJHOCTBI0 OTCYTCTBYKT KaKHe-IHOO perylnpoOBKH, a KOJIHUYECTBO
OpraHoB YMNpaBJIeHUA CBE[EHO K MHHHMYMY — MX BCEro fiBa: Tymfiiep BKIII0-
yeHHA Npubopa M KHOMKa "myck”. [0 3THM NpHUHHAM OCHOBHas Macca aHAH-
30B, 0OGCyX/JaeMpIX B JaHHOW KHHTe, ObUla BbIMOJHEHA ¢ NMOMOILLUBI ATOMHO-
dutroo pecueHTHOTO hoTOMETpA.

CpaBHuTeIbHBIE [laHHBIE pPe3yNbTATOB AHANTH3a, MOJYYEHHBIX Pa3IHUHbIMH
METO[AMH B HEKOTOpLIX 1aG0paTOpUAX CTpaHbl, MpHBeeHHbIe B TaGll. 2, TO3BO-
JIAI0T OUEHHTh KAYeCTBO HM3MEpEHHH 0 NpUMEHEHHOH HaMHM Meronuke (rpa-
¢a 4). [TorpenHocTH, BHIYMCIEHHbIE MO 3THM pe3YJIbTATaM, [JIA HCNOTb30BaH-
HOTO HaMH 'crmoco6a OKasaluch MeHblle YeM Yy JI6Ooro [Apyroro yyacTHHKA
IKCTIEPHMEHTA.

Tuponus — naubornee pacnpocTpaHeHHbIH cnoco6 M3BNEYEHHA PTYTH M3 TOP-
HBIX NMOPOJ M MUHEPAIOB. ¥ HEro MHOTO JOCTOMHCTB: MPOCTOTA H OTCYTCTBHE
OMACHOCTH “'3apaxedus’” ¥ JIMIIb OJHH HEHOCTATOK — HEKOTOpas HemoIHOTa
H3BJeUeHHA PTyTH. EcamM pTyTh HaxoguTcs B BHE M30MOP(HBIX NMpHMeECcei,
TO [/IA e MOJTHOTO BhIBOZA TpebyeTcs paspylleHHe KpHCTAUTHYECKHX pellle-
TOK, YTO MHOIr[a IPOMCXOIWT NPH OYeHb BBICOKHMX Temmeparypax — 1500—
2000° C u Beie, Tostomy B CTaH[APTHBIX YCIOBHMAX, KOT/A m«rporm:i MpOBO-
muTcA TpH Temnepatype 700—800° C, mommoe onpenenenue “maomopdHoir”
COCTaBIIAKILCH He rapaHTHpyeTCs, HO B NOJaBlsoueM GONBIIMHCTBE ClyyaeB
TAKHMH TOTEPAMH MOKHO mpeHeGpeus, MOCKONbKY BCe MHHEPAIBI PTYTH U dop-
MBI ee HaxOxOeHus (Kpome u3oMopdHON, pasyMeercs) paspyuiarcs B 06-
nactu or 80 go 550° C, a pryTs B M30MOpdHO# (opMe BCTpeuaeTcsi OTHOCH-
TEJIBHO PeKo, INaBHbIM 06pa3soM B HEKOTOPBIX cym.c[mnax

Ecnu Temnepartypa HarpeBaTela COCTaBIIAeT 800—900° C, 1o Harpep mpoGsI
Maccoit 300400 mr mo 650—700° C W MOWTH MOJHBIA BBIXOM W3 Hee PTYTH
npoucxoaut 3a 35—40 c. OgHako TpPH TaKo# TemrepaType OIHOBPEMEHHO CO
PTYTBK MOTYT BBUIENATHCH H MHOTHE IPYTHE BEIIECTBA: MPOAYKTBI OKHCIIEHHS
OpPraHUKH, MOJIEKYNApHAaA cepa, Mapbl BOMABI M TpOYMe JIeTyuYHe COEIHUHEeHHMA,
3aTpy[HAKIIME aHanu3. Mellaomee MeicTBUe nposABiserca ABosko. IIpu no-
nagaHdy B (GOTOMETP MOCTOPOHHHMX BEIIECTB, MOIJIOMIAIIMX WIH pacceHBaio-
IIMX M37Ty4YeHHe, JIOXKHbIE CHTHAJIBI 3aBBILIAIOT Pe3yibTaThl M3amepenuid. O6par-
HBIH 3¢ dexT HabmomaeTcs, ecM NMPHUMECH, OCEJalolIMe Ha CTEHKaX KOMMY-
HHKAaUMiA WIM KioBeTe, ancopOupyloT mapsl pryTH. B 3ToM ciyuae m3amepen-
HBbIE€ KOHUEHTpauuH OyOyT HiKe HCTHHHBIX 3HaueHMi. C Lienblo NOBBILICHUA Npa-
BHJIBHOCTH H3MEpeHHi nappl pTyTH 0oOBIYHO NpeIBapHTENbHO HAKAIUIMBAKT Ha
307I0TOM TIOKPBITHH CleNMaTbHOro copbenta [153]. Hockonbky 3010TO
XHMHWYECKH HHEPTHO, OHO B3aHMOJIEHCTBYET IPAKTHYECKH TONBKO CO PTYThHIO,
obpa3ys amaibramy, a IMpouHe BellecTBa BIOPachiBaKTCA 3a Npeflessl YCTPOH-
crBa. Takum 06pasom NPOHCXOMMT OT/IelIeHHe OT MeLIalMX npumeceid. OnoHa-
K0 3¢ eKTHBHOCT 3TOTO METOJa OrPAHMYMBACTCA HEM3OEXHBIMM NpoLeccaMH
KOHJIEHCAIHH NapoB IIPHMEceH W MeXaHHYeCKOTO OCaXKIEHHA YaCTHIL Ha MOBEpPX-
HOCTH copBerTa M KoOMMYHMKaIMiA. OLmMOKH aHATH32 UMEIOT IPHEMIIEMYT0 BEIIH-
YMHY TOJIBKO NpH He OueHb GONMBIIOM KoJHYecTBe Mellaloummx Beuecrs. Ho
NOCKONIBKY YPOBEHb MOMeX HUKOIZA 3apaHee He ObIBaeT H3BECTeH, TO MOCTOJIb-
Ky, paboTas [JaHHBIM METOIIOM, HEBO3MOXHO ONEHMTh H PEalbHBIX MOTpeLl-
HocTelt aHanu3a. Kpome Toro, xouJeHcauMsa IapoB PTYTH Ha COE[MHHTEIBHBIX
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Puc. 1. Yerpo#icTBo 15 olipefe/ieHHA CoflepaHuil pTYTH B TOPHBIX 10 poaax
INoAcHeHHA B TEKCTe

KOMMYHHKALMAX CIYXHUT NPHYMHON ''3apaxkeHus’, 3HAYMTENBHO OCIIOXKHAIO-
ILETO ONpeeNeHHe MaTbIX KOHIEHTPALIUit IT0CTIe BRICOKHX.

Bonsias yacts u3aMepeHHi, obcyIaeMbIX B JaHHO# paboTe, mpoBejeHa HO-
BBIM CrocoBom, MONYYMBIIMM Ha3BaHue Merofa AucdY3HOHHOTO pa3MIeseHHs,
B KOTOPOM HCIONB3yeTcA pa3HuIa B Koddodummentax auddysuu B BO3MyXe
PTYTH M MENIAIONMX BeIecTB. Y pTyTH 310T Ko3ddumment sricok (0,11 cm?/c)
NPH HOPMAIBHBIX YCIOBHAX, a Y NMPUMECeH HaMHOrO MeHbIIE, YTO MO3BOINAET
OTAENATH OT HUX PTYTh MPOCTO M OCTATOUHO HAIENKHO.

B HCnonb30BaHHOM HAMH MeTOME CHOMpPAIbHBIA COPOMpYIOLMIl 37IeMeHT
BBIMONTHEH B BH/E TOPa M PAaCloNoKeH KOAKCHAIBHO B KOpIyce, a HarpeBaTellb
YCTaHOBJIEH COOCHO emy mop, xopmycom. Ha uepreske (puc. 1) uzoGpaxena
cXeMa YCTaHOBKH Mu(dy3HOHHOro pasfeneHus. YCTaHOBKA COCTOMT M3 BepTH-
KaneHOro TpyBuatoro kopmyca, Harpesartens (1) ¢ MOMeIEHHBIM B Hero KOH-
TeifHepoM V1A oGpa3na, MOABHXKHOTO B FOPH3OHTAJIBHOM HANMpaBlIeHWH 30HTA
(3), mocnepoBarenbHO COENMHEHHBIX ¢ 30HTOM (3) rasoananmsatopa (4) u
Hacoca W TIOMEIIeHHOTO B KOpIYyce CIMpaTbHOTO COpOMpYIOLIEro 3memMeHTa
(2), MOKPBITOro IUIEHKOH MeTaJUIMuecKoro 3ooTa. CrmpansHbiid copBupyio-
M 37IEMEHT BBITIONTHEH B BHME TOPAa M PACIONIONKEH KOAKCHAIBHO B KOpIIyCe,
a Harpesarens (1) ycraHOBNeH coocHo moz kopnycom. Harpesatens (1) oBec-
neunBaer B paboueil 30He, T. e. B MecTe HAXOXK/ICHUA KOHTEHepa C aHaTH3H-
PYeMBIM MaTepHalioM, Temnepatypy 700—800° C. Hasnauenwe HarpeBatens —
paspyllieHHe BceX COCTHHEHHi pTyTH H (HopM ee HaXOXJIEHHA H NepeBof PTYTH
B aToMHbIi map. Hap warpesarenem (1) pa3smelieH BepTHKaIbHBIH TpyGuaThiid
KOpIyC, B BepXHel 4YacTH KOTOPOro 3aKpelUleH CIHpaIbHbIi COpOUpYyoIMii
anmeMeHT (2) ¢ 30JI0TbIM IOKPBITHEM, CBEPHYTHIH B KOJIBLO H COEIMHEHHBIH C
HCTOYHHKOM TOKa, BKJIIOUAEMBIM B 3aJaHHoe Bpems. [Ipu mpoxoxkpgeHHWH ToKa
yepe3 cnupanb copbupyowero amementa (2) on Harpesaercs mo 500—600° C.
Beptukaneneiii TpyGuateiii Kopmyc obecneunBaeT JTAMHHAPHOCTh BOCXOMsllle-
ro KOHBEKTHBHOIO MOTOKA, 3alMINAA €ro OT CIyYaifHbIX JABHXKEHHH OKpYyIKaio-
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wero Bo3gyxa. CBepHYTBIH B KOJBIO CIHMPATbHBIH COPOMPYIOLIMI JJIeMEHT
(2) ¢ 3070TBIM MOKPBITHEM CIIYKHT I HAKOIUIEHHA PTYTH M3 MPOXOMSALLEro
yepe3 ero CepefuHy KOHBEKLHMOHHOTO MOTOKA. MCKYCCTBEHHOro pa3psKeHHs
B Kopmyce mis 0Opa3oBaHWs TATH He CO3/IaeTCsA, HO HaJl HUM MOXeT OBITh
YCTaHOBJIEH 30HT BBITSKHOH BeHTWIsLMH. [TOJBIDKHBIA BBITAKHOH 30HT (3)
coeflMHeH ¢ razoaHanusatopom (4), Hampumep, (GOTOMETpOM, K BBIXOOY KO-
TOPOrO MOMKIIKYeH Hacoc, paGoTalommil HenmpephIBHO. [IONBIDKHBIA 30HT MO-
’KeT 3aHMMaTh OJHO M3 [BYX (PMKCHPOBAHHBIX MHooxeHHi. Hacoc mpoxaum-
BaeT yepes rasoananusarop (4), Bo3myx, 3abupaemsbri uepes 3ouT (3). PoTomerp
HETMpepBIBHO OMpeeNfAeT COofepxkaHHe PTYTH B MPOXOJAIUEM Yepe3 HEro rase.

Yerpoitcto  paGotaer cnemyroumm obpasoM. IMonsixusiit 30HT (3), Ha-
XOOMTCH B JIEBOM TNoioxeHuu. JnemeHnT (2) ocBoBoxen or prytd. KoHTeii-
Hep ¢ mpo6oii moMewaeTcas B Harpesatens (1) W BeIIEPKHBAETCS B HEM YCTa-
HOB/IeHHOe BpeMsa (45 c.), B TeyeHMe KOTOPOro M3 MpoGkI OTTrOHAETCA WMEB-
masicst B He#dl pTyTh. [lapel pTyTH BMecTe ¢ MEIIAOIMMH ONPEeneH 0 BEIeCT-
BaMM BBIHOCATCS BEePTUKAJBHO BBEPX JIAMHHAPHBIM KOHBEKIMOHHBIM IOTO-
KOM, MPOXOIAILIMM UYepe3 LeHTp KOJbLEeBOro copOupymouero snementa (7),
HO He KOHTaKTHPYIOUMM HenocpefcTBeHHO C ero crmupansio. Tak kKak Ko3ad-
uuneHT IHGQY3HH NapOB PTYTH B BO3[yXe OYeHb BeJHK, a JaBICHHE M1apoB
B KOHBEKTHBHOM IIOTOKEe BCErjja BbIllle, YeM B KOMHAaTHOM BO3JyXe,
TO PTYThb OTHOCHMTENBHO JIETKO NOKHIAeT KOHBEKTHBHBIH NOTOK M pacceMBaeT-
csa B Bo3myxe. PryTs, BRIIIeqIIAs 32 mpedenbl NOTOKA, 3aXBATHIBAETCA 30JI0THIM
NOKpbITUEM copOeHTa M HaKarUiMBaeTcsi Ha HeMm, oDpa3ysa amansramy. B 10 xe
BpeMA MellaoLMe BelecTsa, 061agas BO MHOTO pa3 MeHbIIMMH Ko3dduumen-
TamMH IHGY3uH, TIOYTH HE MOTYT BBHIXOOHMTH 32 Mpe/elibl KOHBEKIHOHHOTO I10-
TOKa W MO3TOMY HE B3aHMOJIeHCTBYIOT cO crMpanbio copbenta. Takum obpasom,
npoucxomur auddysHoHHOe pa3sjielieHHe MAPOB PTYTH M MeIIAIOIIHX BEILecTB,
yeM M JIOCTHTaeTCs YMeHBIICHHe BIMAHWA HA Pe3y/IbTAThl aHATH3a MELUAKLIIUX
BELLIECTB.

IMocne u3sneyeHHss PTYTH M3 npobbl KOHTeHHEp YHANAeTcs M3 HarpeBaTels
(1), a MOJBIKHBIN BBITAXKHOM 30HT (3) BBOAMICA B 3a30p MEXIY TPyGYaThIM
KOpITyCOM M YCTaHaBITMBAeTCA Haj copBupyroumm anementom (2). Briouaer-
Csl TOK 4epe3 CIMpalb copOeHTa, OHAa HArpeBaeTCi, aMalbraMa pa3pyluaercs
BOCCTAHOBJIEHHBIE Iaphkl PTYTH YBIEKAlOICA MOTOKOM BO3/IyXa uepe3 30HT
(3) B rasoanammusatop (4), rje W NPOM3BOIMTICA H3MEpeHHe, MOCIE Yero Iom-
BIDJKHBIH 30HT BO3BPAaIlaeTCA B KpaiHee jieBoe mnosoxeHue, [lukn 3axonyen u
YCTPOMCTBO TOTOBO JIS CJIE/YIOIIEr0 H3MEPEHHS.

JKcmiyaTauMs YCTPOHCTBA MONTBEPHMIA €r0 BBICOKYI0 IOMEXOYCTOHUH-
BocTh. Jlerko aHanuM3upyroTcsa npobbl ¢ BBICOKMM COMIEP)KAHWEM OPTaHUKH,
MOHOMHMHepanbl cynbGHIOB, MpoGel M3 KOpHI BERIBETPHUBAHHA M JIp., AHAH3
KOTOPBIX Ha YCTaHOBKAaX [IPYTMX THIOB C M3BJIEUEHHEM PTYTH NHPOIIH3OM
Oeur mpocro HeBosmoxkeH. Iloutm HezamereH sdext zapaxenus™. Ilocme
aHanm3a ’yparaHHeiX” Tpod ¢ copepxkanuem pryTH 10 10 Bec.% Ha BO3Bpae-
HHe oHa K HopMe Tpebyerca makcumym 10—15 mumH.

[Ipemen oBHapyXXeHMsT aTOMHO-(IIOOPECUEHTHOTO (OTOMeTpa YCTAHABIIM-
BAICA C MOMOLIBI0 Ta30BOr0 3TajOHa, MPEACTaB/IAONIEro cobol Kamwuisp c
Karjied MeTAUITMYECKOH PTYTH, OTKPBITBIH KOHEL KOTOPOro HaXOOUTCHA B MOTO-
Ke BO3/lyxa. JTAJIOHHpYIOIIEe YCTPOHCTBO NMomemaerca B Tepmoctar. updyn-
[UpYIOIIMe W3 Kamwuifgpa Napel PTYTH NOCTYMAlT B MOTOK BO3AyXa H obpa-
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3yI0T CMeCh C KOHIleHTpalmei, ecind npeHebpeus cojepkaHueM pTyTH Ha BXO-
[le NOTOKA, PABHOMH:

Cu.n.' D8

l.v

G =

rae Cy . — KOHUEHTpalMA HACBHIIEHHBIX MapoB, D — koadouument muddy-
3MM NIAPOB PTYTH B BO3[yXe, § — CEUCHHE Karmwuiapa, ! — [QMHA Kanwuispa
H U — pacxof rasa. JTAJIOH C MapaMeTpamMH: [HAMETp Kamwinapa — 0,1 cm,
UIHHA — 10 cm, nasnenue — 0,9 atM, temmeparypa — 20° C mw v — 1 J1/MuH
(16,7 cm®/c), obecreunBaeT KOHUEHTPAlMId PTYTH B Ta30BOM MOTOKE —
86,9 nr/nm (1 mr-1 - 107'? r). DTa BenWuMHa CIMIIKOM Mana IS MPAMOTO
uamepenus. [Toatomy npuberanT Kk nomMomm copbenTa, HAKaIUTMBAKOIIETO PTYTh
M3 T230BOTO MOTOKA W 3dTéM BBUIEIAIONIErO BCH afcopOHpOBaHHYI0 PTYTh B
BHJIe KOPOTKOTO ra30BOT0 MMITy7Ibca, MOCTYNAONIEro B JOTOMETp U1 H3Mepe-
HUsL. I TAIOHUPOBAHHE MOKA3aJio, YTO OTMH HMIY/IhC BBIXOIHOTO CHUrHala COOT-
BercTBOBan 7,6 nr prytu. [lpu s doHa-2,4 umn. npenen obHapyskeHus oKasas-
Cfl paBHBIM 53 TIT.

I'papynpoBanue ycranosku YIIP m mudpoBoro aroMHo-¢I0opecleHTHOro
dotomerpa MPOBO/IOCH C MOMOWILI0 NOPOMIKOBBIX STA/IOHOB C KOHIEHTpa-
maamu oT 1 - 107°% no 1 - 1072%. PeaynbTaThl rpanyMpoBKH [UIS Pa3HBIX
mace crangaproB (ot 300 mo 10 mr) mpencrasnsanuce B Bume rpadukos. 3a
npezen oBHApY)KeHHWSA NMPHHAMAETCH KOHLUEHTPAalMA, COOTBETCTBYHIIAA CHIHa-
ay B 7 uMmmynscoB nmpu macce nmpodel 300 mr (HanbGonbiuag M3 HCHOJB30BaH-
HBIX HAMM TIPH aHATM3e) , T. €. cornacHo rpaduky 0,7 - 1077% wm, oxkpyrias,
1 - 1077%. HauBonblias ompenenseMas KOHUeHTpamua Gmuska x 1 - 1077%.
B 3nauuTenbHOM wacTd rpaduk JIHHEEH, NOITOMY OTpeesieHHe KOHIEHTPalyi
MOXHO BECTH DACYETHBIM [MyTeM, YMHOXas TNOJy4yeHHbIe CUTHAJIBI HA 3apaHee
BhrumcnenHsie ko3duumentsr (K, = C/AN, rame AN — 4yHcIo MMIIYTBCOB).
[Ipy aHanmu3e BBICOKHMX COMep)KaHWii, B TOH oOnacTH, rae rpaguk 3aMeETHO He-
JIMHEEeH, 3HAYeHWA KOHLEHTpAlMii CHMMalTca ¢ rpadmka. Jlna npuBeeHHBIX
TPAyHPOBOYHBIX TIPadMKOB 3TO CTAHOBHTCA HEODXOIMMBIM, €CITH CHTHAIbI
npessbitaT 6000 ummynscoB.

BocrpousBogMMOCTs M3MEpEHHI ONperensaerca LeTbIM KOMIUIEKCOM IIpH-
YMH — TOYHOCTBI0 paBoTel oTOMETpa, TOUYHOCTBIO JIO3MPOBAHMSA, OINEPAMAMH
npeoGpasopanus mpoGel (CTaGHIIBHOCTBI0 TeMMepaTyphl HarpeBa npoBbl, cop-
Genta ¥ T.M.). BOCIPOM3BOMMMOCT OINpedeNnsIach MO AaHHBIM 20-KpaTHOro
aHATM3a TOMOTEHH3HPOBAHHOM TMOPOLIKOBOH Mpobbl ¢ comepxkanuwem Hg 30 -
- 107%%, nosuposanue B3peumBanuem (m = 50 mr). CpemHee 3HaueHHe CHIHa-
na AN = 616 ummnynscos, 6 = 1,072.

[Ipn mpoBemeHUH PAJIOBBIX M3MEPEHHIl BOCIPOM3BOJMMOCTD OTPE/EIIAIACh
OpyruM criocoboM — MO JaHHBIM [IBYKPAaTHOTO aHalH3a HEKOTOpOH BhIOOPKH
npo6. Hampumep, B omHOoM u3 crydaeB: BeiGopka — 30 mpo®, comep:aHus
B BeIGopke — oT 1,4 no 40 - 107°%, nosupoBakue obbemuoe, Scyer. = 1,05 1
benyy. = 1,14, Boobme crnyuaiiHas norpeiuHocts He mpesbnuaer 1,20, ecu
u3MepseMble cofiepkanua = 5 - 107°%,

CpaBHenue pe3ynbTaToB aHanmu30oB Hg, BLITIONHEHHBIX B pa3nuuHbIX Jabopa-
topusx CCCP (cMm. 1abn. 2), cBHAeTeNbCTBYET O BBICOKHX aHATUTHYECKMX
napaMerpax YCTAHOBKH, COUETAIOLIEH aTOMHO-(II00PECUeHTHbIH (OTOMETp
H YCTaHOBKY IH(QYy3IHOHHOTO Pa3[IieNeHHs .
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PTYTh B BYJIKAHHYECKHX TOPOJAX
BYJIKAHHYECKOIO LEHTPA MAIbI CEMAYHK

Bynkanmueckuit neHtp Manenii Cemsuuk — ofna M3 cocraBnawummx Gomee
KPYIHOH ByJIKaHOCTPYKTypbl KapeiMckoii rpynmel BynkaHoB, 060co6HB-
lascs B Xofe CTPYKTypHoit muddepenmmanmu 310i rpynnst. PekoHCTPYKIHMH
9BOJTHLUMOHHOTO pasBHTHA KapbIMCKO# Tpynnbl BynKaHoB H ManoceMAuMHCKO-
TO BY/IKaHWUECKOTO meHTpa (puc. 2) npuBoparcs Hiwke mo O.B. CensHrumy

[144].
QyHIaMeHT BYJIKaHWYECKO# I pYMIIbI CIIOXEH NMOJIOT0 HAKITOHEHHOH K OKeaHy
3 dy3MBHO-MMPOKIIACTHYECKOH TOMILEH IUTHOLEHA — Hauala IUICHCTOLEHa,

BKJIIOYAI01leH BYJIKaHOTeHHO-0CA/IOYHbIe MOPOMbl U pa3HooOpasHbie BYJIKaHH-
Thl OT JAUHTOBBIX MTHUMOPHTOB [0 GazansToB. IMopomaM OCHOBaHHMA CBOJCT-
BeHHa 00paTHask HAMarHUYEHHOCTh, O3BONIAIOIIASA TIPHU [OJIOKHUTENBHOH B OCHOB-
HOM HaMarHW4eHHOCTH MPOOYKTOB ByNkaHw3ama KapbIMCKOii Tpymmbi, OTHECTH
HAaYyajio ee pasBMTHA KO BPEMEHH He3a0/Iro nepel HHBEPCHEH MarHUTHOTO MO,
1. €. okos10 700 Thic. NTeT Hasap,

[Tapokcu3ManbHbIE BCIBILUIKHM KHCIIOTO BYJIKaHH3Ma H Kambaepoobpasosa-
uus, cornacHo O.B. Censurmny [144], pasmensmoT YeTBepTHUHBIA BYJIKaHH-
YeCKHH IpOLerc Ha TPH KPYIMHBIX PHTMa: paHHe-Cpe[IHeIUICHCTOLeHOBBIN,
NO3[IHEIUTeHCTOLIEHOBEI M MO3IHEIUIeHCTOIEHOR BIH. —COBPEMEHHBIH,

Havanbhas asza [ purma BxiouaeT 3Tambl GOPMHPOBAHHSA HOKATIBIEPHOIO
KOMIUTeKCa: I1aToNIaBel ¢ MOJYMHEHHBIM KOJIHYECTBOM MHPOKIIACTHKH, obpa-
3yI0IME HOKOJb, a TaKKe CTpaToByJKaHbl. Bce 3T 0OpazoBaHMs CIOXEHBI B
OCHOBHOM TOpofiaMH Ga3ansT—anfe3uTo-6asansToBOoro psamga, Gomee Kwucmbie
middepeHIHaThl MPHCYTCTBYIOT B OTHENBHBIX JTABOBBIX TOPH30HTAX H BEpIIMH-
HBIX IKCTPY3WAX B HE3HAUMTENbHBIX 0ObeMax. B o1y ¢a3sy Bynkanwueckoii nes-
TEBHOCTH B Mpefieniax BbuieneHHoi panee [144] XymaHoBCKoil KOJBIEBOl
cTpyKTyphl copmupoBaniack obmmpHas (50 X 60 kM) aKKyMyTsATHBHAs BO3-
BhiIeHHOCTh, OGa anemenTa o6pasyroT MopdocTpykTypy Kapeimckoro paiioHa
NepBOTro MOpPAAKa.

I puT™M 3aBeplIWICA BO BTOPOi TIOJOBHHE CpefHero IUIeHCTOIeHa KpYIHeH-
el BCIBINIKOH KHCIOro BYJIKaHW3Ma, oOpa3oBaBulell oOLMpHBIE NMOKPOBBI
urHaMBpuToB M kpymHyo (20 X 30 xm) Kapeimcko-CemsiumHeKylo Kambiiep-
HyI0 CHCTeMy, Tpe[CTaBiAIyl0 coBoH accoumaiMio Tpex Kambfep obpyure-
Husz guamerpom -’ 10—12 kM M CONpsKEHHBIX C HHMH CEKTOPHBIX IpaGeHoB.
[To dparmeHTaM ByIKaHHUECKHX NMOCTPOEK, craraioumx HanbGornee BhIpaXkeH-
Hble B penbedpe YYaCTKH KOJIbLIEBBIX PaslioMOB, OHM HAa3BaHBI COOTBETCTBEHHO
kanbaepamu Kpaitnero, Crensr u CoGominoro.

B TeueHue ITMTENBHOTO BPEMEHH Kalb[epbl NMpecTaBianu coboit GeccToy-
Hple DaccefiHbl AKKYMYJIALMHM IHMPOKIACTHYECKHX IOPOI M BYJIKAaHOTEHHO-
OCafiOYHbIX OT/IOKEHHH 03ePHOTO THIIA.

WUraum6bputel 06pa3yioT CroXHBIH MOKPOB M3 3--4 OCTBIBIIMX eIHHHYHBIX
MOKPOBOB, CITMBAILIMACA HA CeBepe C aHAJIOTMYHBIMHM 0Opa30BaHUAMH PaHOHOB
kanbgep bonsuoro Cemsuuka M Y30Ha B eIMHYIH aKKyMYyNATHBHYIO [O-
pepxHocTh [144]. Tnomaje pacnpocTpaHeHUs: UTHUMOPHUTOB, TATOTEHNMX K
Kapeimcko-CeMAYMHCKO#  KalbIepHO# JienpecciH, onmenmBaetca B 2000 km®
npu cpefHei MOLHOCTH nokpoBa 50—60 M u MakcumanbHo#i — o 200 M. Co-
cT2aB WTHUMOPHTOB BapbHPYeT OT aHIIE3UTOB JI0 PHONHTO-JALMTOB, B CpeIHEM
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P u ¢. 2. CTPYKTypHO-Teo/IorHyecKas cxema palioHa Kapsimckoit rpynisi yikados [144]

] — coBpemeHHsle BynKansl; 2, 3—TO0NOMEeHOBBENO3AHENNEACTOLE HO-
Bbe OTNOXEHHA BTOpPOTro 3Tana XansnepoobGpasywmux H3-
BepixeHHMIi: 2 — neMssl Kansaep BynkaHos KapbiMckoro u AkafgeMHH Hayk, 3 — arno-
MepaToBbie Tydbl Kanbaepsl Manoro CemsaAunka; 4 — cnekumecs nem3osbie Tydu; 5 —
BY/IKAHbI MO3HENIeACTOUEHOBOrO Bo3pacTa; 0 — KalhdepHO-03ePHbIE OTIOXKEHUA CpeHe-
ro—rno3OHero MeHcToUeéHa; C peaHenMe HCTOUWeHOBBEe KHMUCTAbIEe BYNKAa-
HHTBbI, CBA3IaAHHBE C KanbsgepamHu nepporo aTamna: 7*HFHHM6PM-
b1, 8 — naset gaumros; 9, 10 —noxanspmepHBIl Komnnexc: 9 — crparoBynka-
Hbl paHHero—cpeaHero ruieicrouena, /0 — paHHeruIeicTOUEHOBBIE CTPATOBYIKAHBI M IUIATO-
napel wokonA; /] — pbIXibie OT/IOMEHMA TPUMOPCKOH HM3ameHHocTH; [2 — kansaepHbie
yerynst; I3 — nonoxeHue KONbUEBBIX Pa3lioMOB [APeBHEN M MOJIONOA TPyMn Kanboep;
14 — pa3nmombi: @ — ¢ BbipaxenusiM B penbede cmeutennem Bnokos, 6 — manoamrum-
TYOHBbIE H C HeyCTAHOBNEHHBIM XapakKTepoMm CMELIeHHH, 8 — norpeﬁeumﬂe H npeanonarae-




orBeyaer JanuTy. bomee kuciple pa3HOCTH NPH 3TOM TATOTET K MOAOUIBAM
OCTBIBILMX eJMHHYHBIX MOKPOBOB.

IT putm 8yakanu3Ma pa3BUBAETCA B CTPYKTypHOM mojuuHeHuH KapbsiMmcko-
CéMsAUMHCKOM [eNpeccHH, pasyIMuHOM UIA OTJAENbHBIX €e yacTeil. B Bepxmem
wiencToleHe chOPMHPOBAIIMCE KPYIHBbIE CTPaTOBYJIKAHBI, ClIOXeHHbIE Oa3arb-
TaMH M aHJe3nTO-6a3aIbTaMK ¢ NOJYMHEHHBIM KoJuyecTBOM Bosee KuCIBIX [Je-
puBatoB: mpa-Cemsunk, OmHoGoxmil, Akagemun Hayk M Bensuxuna, JIBop u
Npepunit Kapsimckuii. [lepBbie IKCIEHTPHYHO pa3MecTHIHCh B Kanbaepax Cre-
Hbl U KpaiiHero, Ba NOCIEHUX 3aHAH LLIOBHOE MOJIOMKEHUE HA 3ara/IHOM I'PaHu-
lle JenpeccH — BHIMMO, B rpabGeHe, coemuHsBIIeM Kanbeps! Kpaimero u Co-
Gonunoro. B nocnenHeit passuBasics He3HAYMTENBHEBIA MO MacilTaby ByITKaHH3M
MHOTOBBIXOJIHOTO THMNa ¢ 0Gpa3oBaHHeM MaapoB, IUIAKOBBIX KOHYCOB M 3IKC-
TPY3Hid.

Passurie OTMEUEHHBIX KPYIHBIX CTPATOBYJIKAHOB 3aBepLIMIOCh BTOPBIM B
KappIMCKOJi Tpymie 3TanoM KHCIOro BYIKaHH3Ma H 06pa3oBaHHeM MONOMIBIX
Kanbgep: Axagemun Hayk (KapbiMckoro o3epa guamerpoM S km) u Mamoro
Cemsaunxa (7 kM) B KOHue Mo3[oHero rieiicroueHa, KapeiMckoro BynkaHa
(5 kM) B ronomere. OTNOXeHNsA, TeHETHYECKH CBA3AHHBIE C ITHMM Kanbepa-
MH, [PE[CTaBlIeHbl B OCHOBHOM HeCNEeKIUEeHCA MUPOKIACTHKON — MeM3aMH M
armoMepartoBeivMu Tydamu. Ha Manom Cemsumuke Tydbl MMeloT HTHUMOpPHTO-
BYH0 (aluio, TOKaIbHO PA3BUTYI0 B OCHOBAHHWM TOJIILH.

Cocrae nUpOKNAacTHKH ¢a3sl  KalbAepoobpasylolnX H3BepKeHHH, 3aBep-
wiarotmx Il purM Bynkanuama KapbiMckoil rpymmbl, B CpefHEM OTBeYaeT aH[e-
3uTaM A Kanmsfepbl Manoro Cemsuuka M JaumTaM [UIA Kalbaep AKaJeMHH
Hayk u KapeiMckoro; Gonee Kucible pa3HOCTH Pa3BHTBI B OCHOBAHHMAX MOKPO-
BoB. O6beMbl MMPOKIIACTHKH COOTBETCTBEHHO COCTAaBAIT 8,6 U 6 KM®.

HI purm npecTaBlieH HbIHE [EHCTBYIOIIMMU BHYTPHKAIbAEPHBIMHA BY/IKaHa
mi Kapeimckum # Maneim Cemsaunkom. B kanbaepe AkagemMuu Hayk, 3aHATOM
KapeIMCKHM 03epoM, BYTKaHH3M COBPEMEHHOTO ITara He MPOSBHICA.

JBOMIOUMA COBPEMEHHbIX BykaHOB Kapeimckoro u Manoro Cemsaunka cy-
IECTBEHHO pasnnyHa. [lepserii, HauGonee monomoit B KapeiMckoit rpymme, sB-
JIAETCA TMPOCTHIM CTPATOBYIKAHOM H CIIOXeH GIM3KHMH II0 COCTaBY MOPOIAMH
pAda [IalMT—aHIe3uT,

Manstit Cemauuk npoliien Gonee WIMTENBHYI0 H CIOXKHYI0 3BOMIOUHKIO BEIIECT-
Ba # Mopdonoriy nocTpoiku. OH npecTaBlseT coOOM BYIKaHUYECKHil XpebeT
M3 Tpex MOCIefoBaTe/IbHO CPOCIIMXCA KOHYCOB, CAMBIH MOJIOIOH H3 KOTOPBIX
no Bo3pacTy Gnu3ok Bynkany KapbiMckomy (TedpoXpoHONOTHYECKHE [AHHBIE
0.A. Bpaiinesoit 1 U.A. Eropopoii). JIBa Gonee npeBHHX KOHYcCa ClIoXeHbl Oa
3a7IbTaMH, HX [EATEIbHOCT 3aBeplLnuIach HeOOMbUMMH MOPLUMAMM aHIE3UTOB H

—-

mble; /5 — B3pbiBHBIe KpaTepbl; /0 — mUIaKoBble KOHYCHI M naBoBble Kynona; /7 — ma-
apsi; 18 — IKCTPY3IHH, 19 — HanpaBJIeHHe PacnpocTpaHeHHH MNHPOKIACTHYECKHX [MO-
KPOBOB

Bynkauns Kapeimckoi rpynnsi: [ — KapsiMcknit, [l — Manboi CeMauuk ;
Ul — Cyxoit; IV — Crynenvatsii Bactuon; V — Ieop; VI — Axanemun mayk; VII — Be-
naukuna; VI — gpesuuin Kapeimexkui; JX — npa-Cemawux; X © Kpamuuin; XI — Paana-
Teii; XII — CoGommuuenit; XIII — Bepesossiit; XIV — Crena; XV — [NpuGpexubiit 10kub1A;
XVI — Tpubpexubit Cesepubtit; XVII — Hurmapa; XVIII — ynaHosckue BOCTPAKH;
XIX — kanpoepusnit koMmiriexke Bonsworo Cemauwka, H a B p e 3 K €: MonoXeHHe paioHa
HCCIeAOBAHMA M rpaHHua Y MAHOBCKON KONBUEBOH CTPYKTYPbI
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Tabnuua 3

Conepwanus pryTH B 3dy3uBHEIX NOPOAAX AOMTOKHBYILETO BYTKAHHYECKOTO LEHTpPa
Mambiit Cemaunk

O6pasew, ; Mopona Hg, n. 107% %
1 2 3

296a Bazaner 2,4
Cr—348 1.3
Cr-349 1,0
Cr-351 1,9
413 3.7
5676 2,2
5678 3,5
570a 210
578r 34
5796 1,5
580 1,6
607 4,4
612 4,8
619 2,0
621 3,6
639 2,8
662 4,2
668 5.8
677a 1,6
678a 4,0
773 3,3
546 AHneauro-6azanet 2,0

. 559 1,7
617 2,9
620 3,0
623 1,9
643 157
647 1,7
6830 lilnak aHne3nTo-6Ga3zambTOBOrO COCTaBa 3,7
691 Axugesuto-6a3aner 35
728a 1,5
272 AHnesutopsit TY 1,6
286a Ilem3a anne3nTOBOIO COCTaBa 13,0
296 AHpe3ut 1,0
600 3,0
604 1,9
619 2a 2,0
674 2.2
680 2,4
686 Criexmnttes Tyd aHIe3HTOBOTO COCTABA 2,3
723 Aunesur 4,5



Ta6nuua 3 (oxoHuamie)

1 2 3
646 Aupesuro-naunToBeit Tyd (MraumGpur) 1,9
616 Jauwur 24
687 1,0
702 IMem3sa paunToBOrO COCTaBa 6,2
712 WUrHumGpHUT JauKMTOBOTO COCTaBa 1.5
712a Ilem3a mauuToBOr'0 COCTaBa 1,3
7246 HNaupt (areuMGpuT) 4,6
727a 1.8

[Ipumeuan ue O6pasuer ua konnekuuun O.B6. Cenanruna, UB IIBHIL AH CCCP.

manmMToB. B MOnomioH, HbiHe aK THBHOW YacTH MOCTPOHKH MpeoOriafatoT aHae3HTo-
Da3anbThl.

Taxum obGpa3om, mepBele B2 puTMa BynkaHMsMa Kapeimcko#t rpymmsr xa-
PaKTepU3yIOTCA OJMHAKOBOH HAMpPABIIEHHOCThI0 JBONIIOIMH BellecTBAa, OKOHYa-
HHE WX COMpPOBOXIANOCh OJHOTHIHBIMH CTPYKTYPHBIMH NpeoOpa3oBaHMAMH —
dopmupoBanuem Kambaep. B Il purme 31v npusHaky cyuecTBeHHO AuddepeH-
IMpYy10TCA, 6a3aTbTOBBIH BYJIKaHH3M BO30OHOBNAETCA JHID HAa Manom Cemsuun-
Ke, pacrnafasch Ha CEpPHI0 KOPOTKHX FOMOJPOMHBIX PHTMOB, a IpeobGpa3oBaHHe
MarMoIpoBOIAILEH CTPYKTYPhI MeXJy HUMH CBOIMTCA K MHIPAIMH MUTAIOIIETO
KaHarna,

B panmy xambpepHsIXx KOMIleKcoB BocTtouno#t BynkaHuyeckod 30HbI Kam-
yaTku KapeiMcko-CemAuHHCKas BYJIKAHOCTPYKTypa OT/IHYaeTCs HauGombliued
MOJIHOTOH PHTMMYECKOTO Pa3BUTHs, 0CODEHHO BhIIEPKaHHOM 1A sueiiky Mano-
ro CemsuHka, rfie BCE TPH PHTMA MPOSBIIEHBI NIPH YCTOHUYHBO YHACIIE[OBAHHOM
B0300HOBIIEHHH MarMOTPOBOAILEH CHCTEMBI.

Conepxanue Hg B nponykrax uaBepkeHui BynkaHa Manprit CemauMK JaHOo B
1a61. 3, pe3synbTaThl IEMEHTAPHOH CTaTHCTHYecKo# 06paboTku — B Tabm. 4.
Tpexne Bcero obpaiaer Ha ce6a BHMManue cnabo BhIpakeHHAs 3aBUCHUMOCTS
conmepxanuit Hg ot cocraBa nopon B pany GaszansT—nauut. HaubGonee Bhicoxue
CONep)KAHMA YCTAaHOBJNEHbI B Gasanbrax (C = 3,06 - 107°%), MunmMansHbIe —

Ta6bnuua 4

Cpemyne coiepanua pryTH B 3¢dy3HBHBIX MTOPOJAX AOATOKHBYIIETO BY IKAHHYECKOTO
uentpa Manbrii Cemaynk

_ Conepxauue Hg, n- 1079
Ilopona n c
Cmin Cmax

LS (]
Basamt 2 1,0 5.8 7306
Aupesuro-6asamer 10 1,5 37 ’J‘ 2,36
AHTe3uT 9 1,0 4,5 I K
Jlauur, aHIe3WTOo-IAlHT 8 1,0 4,6 'e 2,19

2. 3ak. 1100 3 17



Tabnuua s

Meb, uMHK, cBHHel B 3dhy3HBHBIX MOPOAAX BYNTKaHHYECKOTO ueHTpa Manbii Cemaynk

Conepsxanuue, n- 107°%

Obpasen [Topopa
Cu Zn Pb
C-164 Bazamer 16,0 10,0 1,0
C-186 10,0 10,0 0,6
C-276 15,0 15,0 1,0
C-294 15,0 9,0 0,4
C-295 12,0 12,0 04
C-400 17,0 25,0 1,0
C-409 13,0 9,0 0,9
C-413 7,0 16,0 0,5
C-519a 8,0 14,0 0,4
C-580 17,0 15,0 1,5
C-608 10,0 11,0 04
C-613a 10,0 20,0 0,4
C-768 20,0 6,0 0,6
C-151a AHpe3uTo-6a3anbT 7,0 10,0 1,0
C-152 14,0 11,0 1,2
C-226a 10,0 12,0 2,3
C-2468 15,0 9,0 0,6
C-250 13,0 17,0 1.5
C-267a 10,0 11,0 1,4
C-299 8,0 9.0 1,3
C-309 10,0 15,0 1,6
C-318 15,0 14,0 1,6
C-330a 10,0 15,0 0,8
C-387 10,0 9,0 04
C-389 11,0 15,0 0,5
C-169a AHMIe3UT 24 120 1zl
C-215 3.7 11,0 08
C-2168 0,9 8,0 1,4
C-216n 1,0 12,0 1,0
C-426 5,0 9,0 1,0
C-435 24 5,0 14
C-523 38 6,0 0,6
C-537a 9,0 14,0 1,2
C-606 2,4 3,0 1,5
C-714a 1,3 14,0 11
C-7146 1,1 0,6 1,3
C-159a Hauut 8,9 9,0 1,3
217 06 8,0 2
302 1,3 3,0 1,9
C-357 1,2 3,0 1,6
C-518a 0,9 3,0 1,5
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TabGnauuna 6
Meas, UHHK, cBHHel B pAay 6a3ansT-gaunT ManoceMAYHHCKOTO BYTKaHHYECKOTO UEeHTpa

Copnepxanue, n- 10737
Cu in Pb IMopona n
Cmin | Cmax c Cmin | Cmax | € |Cmin | Cmax c
70 200 13,07 60 . 250 1323 04 15 0,70 Basamr 13
7,0 15,0 11,08 9,0 17,0 12,25 0,4 2.5 1,29 Amnpgesw 12
T0-6ar
3a/bT
09 9,0 3,0 0,6 14,0 8,60 0,6 15 1,12 Aupesur 11
0,6 8,9 2,58 3,0 9,0 5,20 1,3 2,2 1,70 Hauut 5

NMpumeuanne Cping—Cpax — MHHAMAIbHBIE M M3KCHMANbHbIE COAEPHAHUA Ine-
mMeHTOB; C — cpenHee. Heonybnukosannbie nanHbie K.I1. Tpyxuna, O.B. CensaHruHa.

B IOpOJax KHCIIOTO COCTaBa (C=2,19 - 10°°%). Bmecre ¢ Tem Tpefensl Kome-
OanMsA 3HaueHHH conepxkamuit Hg mnms Bcex pasHoBHOHOCTeH mopon GnuskH.
CrneioBaTeNbHO, HENMB3S C YBEPEHHOCTHI0 3aKJIKYHTD, YTO [0 Mepe BO3PACTAHHA
KHCIIOTHOCTH MOpoH cHHxXaeTca cofepxanne Hg. Moxkwno roBopHTs mHILL O He-
KOTOPBIX TEH/ICHIMAX K CHWXKEHHIO comepxkanuil Hg B xucnerx mpoaykTax mud-
tepeHuHaIMy 5a3anbTOBRIX MarM B mpefienax AaHHOTO JIONTOXUBYILETO ByJTKa-
HMYECKOTO LieHTpa. B 1o e Bpemsa mra Cu, Zn, Pb ycranaBnuBaercsa yeTkoe 3a-
KOHOMEPHOE HM3MeHeHHe colepxanuit. B pamy Oasanst — aHme3sduT — Hauut —
PHONIMT TOCNEIOBATENbHO B HECKOJIBKO pa3 CHMkaeTcs cofepxanue Cu, Zn u
Bo3pacTaer cofepxanue Pb (1abi. 5,6).

PTYTh B BYTKAHHYECKHX MOPOOAX Y30H-TEM3EPHOW IEMPECCHH
W BYJIKAHA BOJIbIIOW CEMAYHMK

Y3on-T'eiizepHan nenpeccHa TOKanM30BaHa B Iipefenax Y3on-Kapeimckoro
yuacTka rpaben-cuxiotMHany Bocrtouno#t Kamuatku. OcoGeHHOCTH 3BOIIOLMH
reofiMHaMMKH M BYJIKaHH3Ma 3TOTO yYacTKa PacCMOTpeHbl Hike. CHcTeMaTHuec-
KHe HCCNe[JOBAHHA TEOXMMHMHM BYIKAHMUECKMX TMOPOJ 37eck ObUiM HauaThl
JLJI. Jleonomo#t [76], xoTopas ycraHOBWIa paclpefiefieHHe LIHPOKOTO psla
PeAKHMX M PacCesHHBIX YTEMEHTOB B BYJIKAHOTEHHBIX MOpofax paioHa. CpaBHu-
Bas IONyYeHHbIE 3HAYEHUA COMEPXKAHMH PTYTH B OCHOBHBIX H KHCHBIX MOpOHAxX
¢ manubiMi A.I1. Bunorpanosa [36], JI.JI. JleoHoBa 0TMeuaeT HECKOMBKO MOBbI-
weHHoe codepxadue Hg B ocHoBHBIX mopomax Y3ou-[eiizepHoi aenpeccHu u
ByNKaHWyecKoro maccuBa bonsmoro Cemsaunka (1adbn. 7). ComocraBnenue co-
pepxaHuit Hg B OCHOBHBIX M KHCIIBIX MOPOMAX paiioHa CBHOETENLCTBYET 00 OT-
CYTCTBHH KaKOH-THOO TeHIEHUMM K IPEHMYIUECTBEHHOMY HAKOIUIEHHIO PTYTH
B OCHOBHBIX THMOO KHCIBIX Mopodax. B pamkax monenu oOpa3oBaHHA Bcero
pana mopon (6as’aneT—aUMT) B peaynbTaTe MarMaruyecKoi nuddepeHuaumn
panuble, nonyyenueie JI.JI. JleoHOBO#M, TakkKe CBHIETENIBCTBYIOT B MOMb3Y TOUKH
spenusa A.A. Caykosa u p. [143], cuuraBiuero, 4To MpoLEcChl MArMaTHYECKOH
I depeHIHalNH He TPHBOAAT K NepepacipellesieHHIo PTYTH.
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Ta6bnuua 7

Cpenuue comepxanus Hg u Zn B Bynkauuuecknx nopogax Bonbwoii Cemaunuckoi u

Y3ou-TeiiaepHoit aenpeccuit

Hg, ne 10°%% Zn,n-10"%%
XapaKTepHCTHKA MOpoL o
n Cmin | Cmax c n Cmin | Cmax c
L. JoxkanepnepHsl#t 3Tan
Y3ou-Te#sepuasn
onenpeccus
KHCTIbIE TOPOMIbI 2 36 4,6 4,1 - - -
OCHOBHBIE 5 3.2 6,6 4,6 8,0 1151 95
II. KanepgepHEllf 3Tan
Bonbsmwoit Ce
MAY HK
HTHUMOpPHTBI 16 1,0 10,0 3,7 17 3,7 10,3 74
I, DocTKkanbmepHH# 3Tan
Yaou-Te#izepHasn
gemnmpeccH4:
KHCJIBIE TOPOMEI 3 15 2,3 1,9 4,0 5.8 4.8
Bonswoi#t Cems
YHK
KHCTIbIE TOPOIIBI 2 6,0 14,0 10,0 5.7 6,0 5,8
OCHOBHBIE 23 4,0 28,0 11,0 18 6,2 11,6 8,2
Tab6nuua 8

Mennb, unHK, cBHHel B paay 0a3aibT— PHONHT Pa3HYHBIX LUHMKIOB BYJKAaHH3MAa Y30H-

IefizepHoro BY/JKaHHYeCKOrO UEHTpa

B 10 e Bpems CIelyeT OTMETHTh OTYETVIMBYI0 TeHAeHIHI0 (kaK U oA Mano-
CeMAYMHCKOrO BY/IKAHHUECKOTO LEHTPa) K CHIDKEHMIO COEpXaHMH MeoH H
IMHKAa B paALy OasaibT—aHIe3nT—HaunT—pHOIHT (cm. Tabm 7, 8). ObpartHas
TEHIEHIMA OTMeYaeTCA s CBHHIA.

PTYTH B 200®Y3HBHLIX
U MUPOKITACTUYECKHUX MOPOJAX BYJIIKAHA KCYIAU

Bynkan Kcymau — KpynmHOe COOpYysKeHHe YeTBEPTHYHOTO BO3PACcTa B Npefienax
BOCTOYHOH BYNKaHHW4YeCKOH Mom30Hbl HbkHoit KamuaTkH, 0ClnOXHEHHOE KOMII-
MEKCOM BepIMHHBIX Kanbaep. [lo gaHHbIM BbimonxenHoro O.b. CensHruHbIM
[144] mnertanbHOro reoJIOTHYECKOrO MCCIENOBAHHA B Pa3BUTHH BY/IKAHA BbILIE-
NAKTCA YEThIPe KPYIHBIX PUTMA BYIKAHUYECKOH aKTMBHOCTH. OHM BKIIIOUAOT
IUIHTENbHbIE HayaTeHble (asbl 3ddy3MBHO-IKCIIO3ZUBHOIO, MPEHMYIIECTBEHHO
Ga3anbT-aHIe3NTOBOrO BYIKaHW3Ma, NMepephIBbl AKTHBHOCTH M MOILHbIE 33aBep-
1IAI0IHE BCIBIIIKH 3KCIUIO3WH ¢ (GOPMHPOBAHHEM Kallb[iep ¥ NMOKPOBOB MHPO-
KIJIACTMKHM [IalMT—aHae3nuToBoro cocrasa. CoorBercTBeHHO O.5. CensHrud Bhifle-
JIAET YeThlpe KOMIIEKca—pHTMa Bynkanuyeckux omnokenmit (KC; — KCy) ¢
nonpasgenennem no dasam (KC3 — KCI u 1.0.). B nocnemuem putme (KCg)
3t dy3UBHO-IKCINO3MBHAS  (a3a MpeBapanach KpyIHBIM H3BepHKEHHEM 11¢M3
(KC3). A6comwoTHas HaTHpOBKa KOMIUIEKCOB (mpenmonoxamrensho): KC,—
Qi_2; KC2—Q3_3; KC3—Q3_4; KC4—Qs (puc. 3). CoctaB 3py3uBHbIX U
NPOKNIACTHYECKHUX MOPOJ M3MeHseTcsa oT GasanpToB 10 mauutoB. ComepxaHus
Hg, a taroke Cu, Zn, Pb noxa3zame! B Tabn. 9—12.

Copepxauue, n- 1072 %

Conepxanue, rn * 10 3%

T'pynna n Cu
Cmin Cmax & Cmin
Y3oun-Te#3ep- 10 0,0043 0,012 0,0075 0,009
Has 3 0,0055 0,0083 0,0063 0,009
I uukn 1 - - 0,0063 -
2 0,0025 0,0051 0,0038 0,006
5 0,0013 0,0036 0,0027 0,005
IHatikoBbIH 7 0,0010 0,0031 0,0019 0,007
KOMILIEKC
T umkn 2 0,0027 0,0032 0,0029 0,007
1 - - 0,0027 -
8 0,0014 0,0034 0,0023 0,005
III uukn 2 0,0056 0,007 0,0063 0,008
2 0,0048 0,0056 0,0052 0,008
6 0,0013 0,0050 0,0028 0,008

0,0038

1
IMpumeuanue: HeonyBnukoBanHble naunpie H0.T1. Tpyxuna, E.H. I'pu6.

20

Zn Pb Mopona
Cmax c Cmin Cmax c

0,013 0,011 0,0007 0,0034 0,0016 Basanet
0,009 0,009 0,0013 0,0021 0,0038 AH[IE3UT
- 0,009 - - 0,0038 Hauur
0,006 0,006 0,0013 0,0017 0,0015 PHONMTO-AUAT
0,007 0,006 0,0013 0,0020 0,0017 Puonur
0,009 0,0077 0,0012 0,0017 0,0014
0,007 0,007 0,0017 0,008 0,00175 Jauut

0,006 - - 0,0017 PHoONUTO-JAUMT
0,012 0,0069 0,0013 0,0018 0,0014 Puonur
0,010 0,009 0,0014 0,0015 0,00145 AHOe3uT
0,009 0,0085 0,0015 0,0028 0,0022 AHIe3HTO-1ALHUT
0,010 0,0087 0,0014 0,0023 0,0017 Tauut
- 0,006 - — 0,0031 [Mem3a (aHme3uT)
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P u c. 3. CtpyKkTypHO-reonoruyeckan cxema synkada Keypau (no 0.6, CenaHruny)

Moponowt | purMa Bynkauuama Kcynauwa:l — otnoxenus 1-i daspi u
NaBbl [VIABHOTO, OpPeBHeHILEro KOHYCa BYJIKAHA, MpeMMylecTBeHHo Ga3ansT—anae3uTo-6a-
sansToBOro coctaBa (Kc}); 2 — ornoxenun 2-it da3s — RaunTOBBIE HrHAMOpUTSI, aHIe-
3UTOBBIE [0 AHAE3NTO-BAa3a/bTOBBIX ATrTTOMEpPATOBBIE TYdbI %KC Ji;ornoxeunusna Il
purma (Kcymau II): 3 — nopoas: nepsoii cba:u (KC,), npenmyuieCTB eHHO TaBbI —
Ba3zansThbl, a}me:mro -5a3anbThl, AHOE3UThI (I'CC1 ) B — OTNOXeHuA 2-H ¢da3bl — JAUHTOBbIE
nemsnt (KC3); moponm Il purma (Kcy mau II): 5 — 1 dasa, mapei ¥ Ty sl co-
craBa oT ﬁaaannon 00 AH[e3MTO-JAUMTOB, ¢ mpeobnaganuem aumesuros (KC)); 6 — 6a-
3a/MbTOBBIE NIABbl JIATEPAIIBHOH JIHHEHHOH 30HBI (KOMIUIEKC TOpBI Kameﬂncrou » KC} s)
7 — 2-a ¢a3a, ATHUMBPHTHI U MEM3bI JALMT- 3H/IEIUTOBOTO COCTABA; M O P O A bl IV p H T-
mMa (Kcymau IV): 8§ — naunrtosble nem3nt (KC}); 9 — naser u mupoxacTuka 2-it pa-
361 — GasanbThl, aHAe3uTo-0a3zansTel, angesurs (KCi); 10 — otnoxenus 3-it daswi: aune-
IUTOBbIE LIJAKH, NAUMTOBbIE W AHIE3IUTO-IALMTOBLIE MeM3bl u3aBepxenus 1907 r. (KC 3);
11 — wepacwienennsie nem3osbie oTnoxenusn (KC,—-KC,); /2 — akerpyauu mumon "
aupeautos; I3 — rpebum kanegepusix yerynos; /4 — Kparephl




Ta6bnuua 9

Copepwanne Hg, Cu, Znu Pb B 3dipy3uBHbIX MOpoOaax A0ATOKHBYILETO

By/IKaHHYeCcKOTO UeHTpa Keynay

Lnkn u daza
oBpazoBanun,
N ogpasua | P | HE.m-107°% |  Cu, % Zn, % Pb, %
YeckKoro rnpo-
OyKTa
1 2 3 4 5 6
Basanser
908a KCi, tyd 1,9 - - -
915 KCj}, nasa 0,9 - - -
919a KC} 1.4 - - -
919 1,2 - - -
931Ir Keh, 2.2 0,0080 0,010 0,0007
935a KCj, 0,5 - = -
956 KC}, 3,6 0,0180 0,014 0,0010
966 1,1 0,0150 0,014 0,0011
966a 1,9 0,0110 0,015 0,0010
9698 KC; 23 0,0056 0,011 0,0010
975 KC3 1,7 0,0090 0,012 0,0009
983 KC} 2:3 0,0220 0,008 0,0008
995a 4,5 - - -
998 KC3 14 0,0063 0,016 0,0014
1015 KC} 0,9 - - -
1015a 1.3 - - -
1016 29 - - -
1016a 1,6 - - -
1017 0,5 = - -
1044 Kcy, 1,0 - - =
1045 KC} 0,6 - - -
1066 KC} 1,0 - - -
AHpne3nTo-6a3zansert

910 KC) 2,0 - - -
915a KC} 33 - - -
921 7.6 N - -
923 KC3 1,5 - - -
9316 KC; 2,1 0,0060 0,014 0,0008
9318 0,9 0,0085 0,014 0,0010
931n 1,4 0,0110 0,010 0,0013
932a 14 - 0,010 0,0008
9326 1,6 0,0038 0,010 0,0013
934a KC}, nattka L1 0,0013 0,010 0,0012
943 KC}, naBa 0,9 0,0026 0,010 0,0012
945 2,5 0,0066 0,010 0,0009
946 1,9 0,0014 0,014 0,0011
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Ta6Gnuua 9 (nmpomonxeHue)

24

1 2 3 4 5 6
948 0,5 0,0023 0,016 0,0010
948r 1,6 - - -

957 l{('f , Ty 3,8 0,0066 0,014 0,0009
9576 KC?, nattka 2,5 = < -
961a KCj, nasa 0,9 0,0028 0,017 0,0014
9616 KC}, akeTpy3us 0,9 0,0038 0,015 0,0010
962a KCj, natka 0,6 0,0033 0,014 0,0011
964 KC}, tyd 1,0 - 0,013 0,0010
964a KC}, naitka 1.5 - 0,012 0,0013
9646 1,9 0,0026 0,012 0,0011
965a 0,9 0,0026 0,012 0,0010
9656 KC}, nasa 0,8 0,0080 0,013 0,0010
9666 KC} 23 0,0300 0,027 0,0010
9728 KCj} 1,7 0,0060 0,012 0,0010
974a 0,9 0,0058 0,011 0,0011
980 KC} 0,7 0,0085 0,010 0,0011
980a KC1, tyd 1,6 0,0140 0,013 0,0009
995 KC3}, cBapeHHbIl 1.6 0,0230 0,010 0,0009
997 KC}, nasa tyd 0,9 0,0130 0,014 0,0011
999 1,0 0,0063 0,016 0,0008
999a 1,8 '0,0200 0,013 0,0009
1010 KC?, matixa 1,4 - = -
10216 KC?, tyd 0,7 - = -
1031a KC}, nasa 0,9 - - -
10316 0,8 - - =
10318 1,0 - - =
1040 KC! 0,5 ~ - -
1041a 0,9 - - =
10436 KC?, tyd 0,7 - - -
1047 KC}, riaBa 0,5 - = =
10496 KC1 1,0 - - -
1052 1,0 - - 2
1057a KC} 0,3 = - -
1058a KC!, naftxa 0,5 - = -
10586 0,3 - - =
1058r KC} ryd 1,0 - - -
1059 KC}, naBa 1,0 - - =
10596 KC} 151 - - #
AHpe3ur
9578 KC3 , nem3a 0,6 - - =
1019 KCj}, naBa 0,8 = = =
1024 KC2, 1y 0,9 - - -
1025 KCj, naBa 0,8 = = -
1031 KC! 0,8 - - -



Tabnuua9 (npomonxenue)

1 2 3 4 5 6
1031r KC}, 1yd 1.2 - - _
1032 KC}, naBa 1,4 . _ _
1033 KC}, cBapesusit 0,6 _ _ _
YD

1036 KCj}, nasa 0,8 - ! =

1043 0,8 - < =

1055 KC}, natka 0,6 _ = _
1056a KC}, naBa 0,3 ~ - e

1057 KC;, yd 0,8 = = &

1060 KC? 0,6 = = =

1073 KC3, nem3a 0,8 - - =

1077 KC?, 1yd 0,4 _ . 2
1077a KC}, urHumMOput 0,6 _ _ =
10776 1,0 = — =
10778 0,4 = — —

1078 KCi, 1yd 0,7 = 2 £

1082 KC3, mnak 0,6 - = i
1082a KC2 0,3 _ _ M
9066 KC}, akcTpy3us 0,6 — - =
9086 KCj, nasa 1,6 — = -
908e 0,9 = b 5

911 KC3, yd 1,0 = I¢ o=

912 KC3, urHuMGpuT 12 s = =

918 KC? 1,2 - 5 "

920 KC3}, nem3a 2.2 _ _ oy

924 KC3 1,8 = 3 ut

926 KC3, nasa 2,9 = ox k5

932 KC3 2,2 - 0,008 0,0007
9328 KC; 0,7 0,0042 0,013 0,0011
934 KCj, sxcrpy3us 2,0 0,0010 0,010 0,0009
940a KCj, napa 1,5 0,0110 0,015 0,0010
961 ! 0,9 0,0020 0,011 0,0013
962 KC}, naftxa 1,2 - - x
9668 KC}, nasa 1,0 0,0025 0,012 0,0012
967 KC3, tyd 1,2 0,0095 0,013 0,0011
968 KC3, cBapeHHBIH 0,8 0,0056 0,014 0,0011

v

972 KC!, nasa 1,8 0,0027 0,014 0,0011
972a 1,2 0,0060 0,012 0,0010
973 0,5 0,0120 0,014 0,0010
974 1.4 0,0027 0,013 0,0010
975a KC?, sxcTpysus 21 0,0028 0,012 0,0013
982 KC}, riaBa 1,0 - 0,011 0,0012
982a 0,6 0,0190 0,009 0,0012
9826 1,0 0,0140 0,010 0,0012
9996 KC3 3,0 0,0090 0,012 0,0008
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Tabnuua9 (oxoHYaHHE)
1 2 3 4 s 6
AHOE3IUMTO-NAUHT
991a KC3, nemaa 1,0 - - -
10826 1,2 - - -
JauuT, pHONHTO-DAUHKT, PHONKT
901 KC}, axcrpyaus 1,0 - - -
905 KC}, nemaa 2,6 - - -
913 KC3j, 3KCTpy3us 0,8 = = =
935 KC3 2.2 0,0033 0,006 0,0013
950 0,9 0,0050 0,008 0,0009
951 1,8 0,0033 0,006 0,0010
952 1,6 0,0012 0,008 0,0012
969 KCj, napa 04 0,0028 0,014 0,0014
976 KC3, nemaa 2,7 0,0080 0,010 0,0012
988 KC3 1,0 - - -
1018 1.2 - - =
1024a 1,3 - = -
1027 0,9 - - -
1030 KC3 1,0 - = -
1070 KC} 0,5 - - -
1074 KC3 0,6 - - -
Ta6bnuua 10
Cpennne cogepxanna Hg B 3¢ dy3uBHBIX NOPOAAX AONTOKHBYLIETO
By/IKaHWYecKoro uentpa Kcyngay
Kouuentpauus, n- 10~%%
Mopopna n =
Cmin Cmax c
Basanet 22 0,5 4,5 1,67
AHpne3uTo-6a-
3161 47 0,5 3,8 1,33
AHJIE3UT 45 0,5 3,0 1,15
AHpe3uTo-1a-
UHT 2 1,2 1,2 1,2
Ilauut, pHonHTO-
MALKT, PHOTTHT 14 0,6 2,7 1,40

26



Tabnuua 11

Cpennne conepxanns Cu, Zn, Pb B 3dy3uBHbIX nopoaax
OONTOMHUBYLIEro ByaKanwdeckoro uentpa Keynay

Copepxauue Cu, Zn, Pb, %
IMopopa JnemMeHT
n Cmin Cmax c
BasansT Cu 8 0,0056 0,0220 0,0119
Zn 8 0,008 0,016 0,012
Pb 8 0,0007 0,0014 0,0010
AHpe3uTo-6a3anst Cu 25 0,0013 0,0300 0,0085
L Zn 28 0,010 0,027 0,013
Pb 28 0,0008 0,0014 0,0010
Cu 15 0,0020 0,0190 0,0069
Zn 17 0,0080 0,0150 0,0119
AHIIe3uT Pb 17 0,007 0,0013 0,0011
Cu - — - -
AHIE3UTO-TaUHT Zn - - - -
Pb - - - -
Ilaumut, pHonuTO- Cu 6 0,0012 0,0080 0,0039
[AUWT, PHOJIUT Zn 6 0,006 0,014 0,0087
Pb 6 0,0009 0,0014 0,0012

Cpennue copepxanus Hg B OCHOBHBIX, CPeTHUX M KHCIBIX 3¢ (y3HBHBIX MPo-
[yKTaxX pa3iHyHbIX 3TanoB BylIKaHM3Ma Konebmiorcs B npememax (1,20+1,67) -
- 107%%. MuUHMMarTbHBIE COIEPXKAHHA YCTAHOBIIEHb! B MTHUMOPUTAX U MemM3ax aH-
[Ee3UTO-JalMTOBOro coctaBa (04 - 107%%), a Takxe B arJioMepaToBBIX Tydax
aH/Ie3UTOBOTO, aHe3nTo-6asansroBoro coctaBa (0,30 - 107%%) . Makcumanbhbie
anaverna (4,50 -107%%, u 3,80-107° %) B Gazanwrax, anaesuto-6asansrax. Op-
HAKO OTYETIIMBOH 3aBHCHMOCTH 3HaUEHMH CO/EepPXXaHHH PTYTH OT COCTaBa MOpPOJ
WIM UX TPUHAIJIEXKHOCTH K OIpeIelIeHHBIM PUTMAaM H IHMKJIAM BYITKaHHYECKOH
[esATeNbHOCTH He HabnromaeTcs.

3aBucumocts conepxanud Cu, Zn, Pb ot cocraBa mopon mis Bynkana Kcy-
[au BBIPKEHA 3HAUMTENIEHO MEHee KOHTPAacTHO, YeM [JIA KaNb[epbl BYITKaHA
¥Y30H ¥ Bynkauuueckoro umentpa Mansiit Cemaunk (cm. 1abim. 6, 8). OgHako H
3mech Mbl Habmojaem MunuMabHble cofepxkanua Cu, Zn B KHOIBIX pa3HOBMI-
HOCTAX nopox. 3aBuckumoctd conepxanusa Cu, Zn, Pb oT 3Bosrounyu Bynkannsma
Bo BpemeHM He Habmopaercs. Dns mopon Bynkana Kcymay xapaktepHa cnaGo
BBIPAXKEHHAst 3aBUCHMOCTh cofepxkanuit Hg oT coctaBa mopop, uMKna ¥ puT™Ma
BynKanuaMa (cM. 1abn. 12). Cpemuume comepxamvs Hg B OCHOBHBIX, CpeIHHX
H KHCIBIX IOpOflax [ONTOXHMBYILEro ByNKaHMueckoro ueHrpa Kcymau (cm.
1a6n. 10) Taxke GIM3KH, HECMOTPA Ha TO, YTO MAKCHMAIIbHBIE CPEIHHE 3Have-
ms (1,67 - 107°%) ortmeuenn: B Gasanprax. CymiecTBeHHO#H 0COBGEHHOCTBIO
ABNAKTCA 3HauyuTenbHO Oomee HM3KHe cpelHue KOHUeHTpauMu Hg B pany Ga-
3ambT—aammT Bynkana Keymay ((1,67+1,2) - 107°%) cpaBHMTeNBHO ¢ aHATIOTHY-
HBIMH 1IOPOJaMH [IOJITOXHBYIUEr0 BYyNKaHMYecKoro meHrpa Maneni Cemsunk
((3,06%2,19) - 107%).
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Ta6nuuma 12. Cpemune conepwannus Hg, Cu, Zn, Pb B 3hpy3uBHBIX M MHPOKNACTHYECKHX NOpofax Byikana Keynay

Imxn, da3a BynkanHamMa,

Copepxanue 3MEMEHTOB

Hg,n- 10°%%

Cu,%

Zn%

Pb,%

nopopa
Cmin — Cmax o] Cmin — Cmax (ef Cmin — Cmax c Cmin — Cmax e

KC} , Tyds! H naBbl rnas- 0,6-2,9 1,25 0,0007-0,02 0,010 0,01-0,27 0,012 0,0011-0,0012  0,0011

HOTO JpeBHeHIIlero KoHy- 35 16 16

ca, MpeMMYyIlecTBeHHO Oa-

3&TBTOBOrO, aHAe3HTO-0a-

3ATHTOBOTO COCTaBa

KC} , nauuToBblie HTHHM- 0,6-2,5 1,22 0,0025-0,023 0,010 0,01-0,014 0,012 0,0007-0,0013 0,0010

GPHTEL, aHIE3HTOBLIE 110 8 8 8 8

aHIe3HTO-allHTOBBIX,

CMeKLIHecs arfoMeparto-

BEIE Ty (Bl

KC} , naBs1 Ga3ansTa, aH- 0,8-2,2 1,57 0,0024-0,011 0,011 0,008-0,014 0,011 0,0007-0,0018 0,0010

ne3uro-6azaneTa, aHge3H- 13 11 11

“ 09-2,2

KC3 , maumnroBbie mem3bl 3 1.3 — o - - = _

KCj; , naBsi ¥ Ty (b1 Ga- 0,6-2,2 1,31 0,001-0,013 0,0051 0,006—-0,017 0,011 0,0009-0,0014 0,0011

3A/TTOBOI0, aHOE3HTO- 26 21 21

[AUHTOBOTO COCTaBa C

npeobnanaHAeM aHOe3HTOB

KC? , uruuMGpHTEI H nem- 0,6-1,2 0,93 0,0015-0,0035  0,0025  0,003-0,009 0,006  0,0011-0,0012  0,0011

36l aHAE3UTO-TAIHTOBOTO 9 2 2 2

cocTaBa

KC? , GasansTs, anpeanto- 0,9-3,0 1,80  0,006-0,024 0,014  0012-0,016 0,014  0,0008-0,0014  ¢,0010

6a3anbThl, aHAE3UTHI

KCj , aHpe3uTOBBIe [UTa- 0,6-2,7 131 0,008 0,008 0,01 0,01 0,0012 0,0012

KH, JALMTOBBIE H aHJE3H- 8 1 1 1

TO-JLAlIMTOBRIE [EeM3b]

llpumevyaHue. B uxcnyTeNne MaKCHMaTbHOe H MHHHMAJTBHOC 3HAYeHHEe ColepXKaHHA 3JIeMeHTa; B 3HaMeHaTeJle — YMCIO aHAJTH30B,



PTYTH B 300Y3IUBHLIX K MUPOKIACTHYECKHX NOPOAAX
BYJIKAHOB XOOYTKA, MYTHOBCKHH, ®YCCA, MEHJIE/TEEBA
H XP. KAMBAJIBHOI'O

CpaBuurensHo ¢ BynkaHamu Maneiit Cemaunk u Kcygau Mel pacronaraem
CYILECTBEHHO MEHee CHCTeMAaTHUECKHMH [IaHHbIMH no copaepxkannio Hg, Cu,
Zn, Pb B nopopax BynkasoB HxHo# Kamuatku: MytHOoBcKOM, XoayTKe H Xp.
Kambanbrom, a Takke B Nopojax BynkanoB Kypwibckoi OCTpOBHOM AyTH —
Dycca u Menaeneena,

Byawan Xodyrra. PacrionoxeH B 1oro-3anagHoil YacTH KpPYINHOrO OfHOHMEH-
HOTO BYNKaHMYECKOTO UEHTpPA, OUPAHHYEHHOTO KOMbleBo# cTpyxTypor [40].
IT0 KOHYCOBHMIHBIH CTPATOBYIIKAH OTHOCHTEIBHO TIPOCTOTO CTPOEHMs, 3AI0XKHB-
LIMHCA B KOHLE TMO3[IHEro IUleicToleHa W GOPMHUPOBABLIMICA B TEYEHHE BCETO
TOJIOIEHA,

[IpeHMyIIeCTBEHHbIH CcOCTaB — ©0a3anbThi, aHAE3NTO-6A3WIBTHI, AHMEIUTHI,
anpesuto-maumutel [40], Copmepwxanus Hg, a tawke Cu, Zn, Pb npuBemeHs
B Tabmn. 13, 14,

Byaxan Myrnoeckuii. CoXHO NOCTpOEHHBIH, B HACTOALIEE BpeMs CHIBHO
pas’pylleHHbIH IKCIUIO3WAMH, BY/IKaH chOPMHpPOBAICA B pe3ylbTare Yepemyro-
meficsa 3¢ y3uBHOI U HKCcIUIO3MBHON AesTensHocTH [40] . [lerporpadus mopon,
ByJIKaHa HauBojiee mojiHO gaHa B pabore T.}0.Mapennnoii [83]. Cocras mopon
u3MeHsAeTCa 0T GasansToB mo mauuToB, Copepxanua Hg, Cu, Zn, Pb npusogaTtcs
TONbKO Wi 6a3anbTIOB U aHAe3nT0-6a3ansToB BynkaHa (Tabm. 15).

Byakanuueckue nopoov xp. Kambanssnozo. KopoTkuil, BBITAHYTbIA B MEDH-
[MOHAJIBHOM HarnpaBlleHHH Xpe6eT COCTOMT U3 pAJla HU3KHX paspyIlieHHBIX ByJTKa-
HOB. B ioxHOM KoHIe xpeGTa pacmonoxeH cTpatoBynkaH KamOanbHbiid npeu-
MylllecTBeHHO GasanbroBoro coctaBa [40]. B taGn. 16 passl copepxaHus
Hg, Cu, Zn, Pb B naBax ¥ 3KCTpPY3HMBHBIX NMOpOJaX CEBEpHOM uacTH xpebra,

Tabnuua 13

Copepxanne pTyTH B 3dy3HBHBIX M NMPOKIACTHYECKHX MOpPOAax ByrkaHa XoayTka

N° 06pasua Ioposaa Hg,n-10%%
1220 Ba3zansT, HEeKK 34
1211 AH[le3uTo-6a3aNET, NaBa 1,6
1213a AupeanTo-6asansT, arnomepat, Tyd 2,1
12136 3,9
1214 AHZIe3NTo-6a3aIIET, 1B 23
1215 3.7
1217 1,6
1220a 1,0
1223 3,1
1213 AHpeInT, nasa L1
1212 2,9
1218 33
1219 3,0
1222 0,8
1216 AHIe3HTO-JALHT, NaBa L6
1221 AHJIE3UTO-HALHT, Ty 3,0




TaGnuna 14
PryTs, Mefp, UMHK, CBHHEL B 3¢ py3UBHBIX NOPOAAX By/KaHa XoayTka

N° o6pasua IMopona Hg,n-10°%% Cu,% Zn,% Pb,%
1214 AHJIe3UT-aHe~ 23 0,0045 0,005 0,0013
1215 3UTO-GasauLT 3,7 0,0026 0,014 0,0009
1216 1,6 0,0068 0,011 0,0013
1216/1 1,1 0,003 0,006 0,0012
1216/2 5:5 0,0078 0,009 0,0007
1217 1,6 0,015 0,012 0,0009
1218 3.3 0,010 0,013 0,0009
1219 3,0 0,013 0,013 0,0009
1220 34 0,010 0,012 0,0009
1220a 1,0 0,0062 0,011 0,0012
1221 3,0 0,004 0,010 0,0012
12216 0,0 0,0034 0,010 0,0012
1222 0,0 0,0045 0,010 0,0012
1223 34 0,003 0,010 0,0011

Tabnuma 15

PryTs, Meap, uHHK, cBHHel B 3ddy3uBHBIX nopoaax BynkaHa MyTHOBCKHii
N° o6pasua Mopona Hg,n- 10%% Cu,% Zn, % Pb,%
TM-33/1 Basanst 2.1 0,003 0,028 0,0009
T™-33/3 = 0,005 0,010 0,0012
TM—44/1 - 0,013 0,012 0,0010
TM-35 AHIE3HT - 0,009 0,012 0,0010
T™M-35/1 2,5 0,012 0,014 0,0011
TM-37/1 1.5 0,0024 0,009 0,0010
T™M-37/2 1,7 0,009 0,015 0,0010
T™M-36 3.4 0,009 0,011 0,0011
TM-36/1 0,9 0,011 0,011 0,0009

Tabnuua 16

PryTs, Meab, UHHK, CBHHel B B TKAHHYECKHX NMOPOAAX
xp. KamGanbroro (IMayxkeTckHii reoTepManbubliii paon)

N° o6pasua Mopona Hg,n-10%% Cu,% Zn,% Pb,%

BynkaH UepHble cKanbl

556 Basanst 1,8 0,0075 0,004 0,0010
546 1.4 0,008 0,010 0,0018
550/1 3,0 0,008 0,007 0,0011
573/1 AHZIe3HT 3,0 0,0014 0,004 0,0018
575 1,8 0,0020 0,004 0,0018
575/1 1,5 0,001 0,005 0,0012
575/3 1,3 0,0019 0,006 0.0008






