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MeTanoHOCHOCTh TEPMAJbHBIX BOJ CKJAJYaThiX 00-
aacteit CCCP. JI,, 1979. 123 ¢c. (M-Bo reosorun CCCP.
Bceecoros. opaena JlennHa Hayd.-uccaed. reoJ. un-T. Tpy-
IbI, HOB. cep., T. 260).

B cratesix cOopHHKA OXapaKTePH30BAHA MeTaslJIo-
HOCHOCTb TepPMaJibHbIX BOJ Da3JHYHLIX TOPHO-CKJIanya-
TeIX obaacreit Teppuropun CCCP: Kypuao-Kamuatckoi,
jora JlameHero BocTtoka, 3abaiikaabs, CasiHo-Aatas,
ITamupa, Tanb-lllans, Kaskasa, Kpeiva u Kapnar.
JInst KaXK70ro OMHCHIBAEMOrO perHoHa BHISBJIEHBI OC-
HOBHBIe 3aKOHOMEPHOCTH paCIHpOCTPAHEHHS MeTasIoB
B DA3IMYHBIX TpPyNMax H THNAX TEPM, HaMeUeHBl 30HBI
C ONpeleseHHBIMH YCTOHYHBHIMH aCCOIMALHAMH MeTaJ-
JIOB B TepMaJbHBLIX BOAAX, PACCMOTPEHbl BONPOCHL HC-
TTO/Ib30BAHUSl JaHHBIX O METa/VIOHOCHOCTH 3THX BOJ
JJIS1 IeJeil PerHoHaJbHOTO MeTaJlJIOTe@HHYeCKOro IIPOrHOo-
3HPOBAHHS.

CGopHHK paccunTaH Ha TUAPOTE0JOTrOB, THAPOTreOXH-
MHKOB, T€0JIOTOB, 3aHHMAIOUIUXCS H3YyueHHEeM 3aKOHO-
MepHoCTeil  pacrnpocTpaHeHHs M (OpPMHPOBaHHs Tep-
MaJbHBIX BOJ H THIPOTePMAaJbHBIX MECTOPOKIEHUH.
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IIpeducarosue

B Hacrosuiee BpeMsl B pe3y/abTaTe pPa3JHUYHLIX HCCJAELOBAHHUIL
HAKOIJIEH JOBOJIbHO OOWIHPHBIA MaTepHa/J IO MeTasJIOHOCHOCTH
TepMaJbHBIX BOA cKiaanauaTbix obsacreit CCCP. B repmasbHbIX BO-
nax ycraHoBJeHo OoJsiee 40 merassoB. Hacte ux Hux (Na, K, Ca,
Mg, pexe Fe, Al u np.) oTHOCUTCS K TPyNIe TIaBHLIX KOMIOHEHTOB
(m11 MaxpOKOMIIOHEHTOB) HOHHO-COJIEBOTO cOCTaBa BOA. Bmecre c
rnasHbiMu anuoHamu (Cl—, SO4%~, HCO;~, COs%,pexeBr—,F)
STH MeTaJJsbl COCTaBJASIOT 06buHO 99,9% Bcex pacTBOPEHHBIX B BO-
nax BemectB. Ocranpible Meraaisl (Ag, Cu, Zn, Pb, Mo, Ni, Co,
W, Hg, Ge u ap.) mpexncrasasiior coboii akieccopuu (Uau MHKpPO-
KOMIIOHEHTBI) B HMOHHO-COJIEBOM COCTaBe TepMaJbHBIX Boja. CBeje-
HHS O MeTaJ/laX-MaKDOKOMIIOHEHTaX BecbMa MHOTOYMCJEHHBI, [10-
CTAaTOYHO XOPOIIO H3yUEHbl H 3aKOHOMEPHOCTH MX pPacnpoCTpaHeHus
B TepMaJbHBIX BOJAX PA3JIMYHOrO THMA. MeTasabl-MHKPOKOMIOHEH-
Thl H3yYeHbl 3HAYUTE/JIbHO XyXKe, Tak KaK He3HAuUTeJbHble KOHIEH-
Tpaluy UX B BOAAX TPeOYIOT BHICOKOW UYBCTBHTENBHOCTH NpUMeHsie-
MbIX AHAJHTHUYECKHX METOMOB: XMMUUECKHX, (DUBHKO-XHUMHUYECKHX W
¢Gusnueckux (CrexTpaJsbHBll aHa/AH3 CyXHX OCTaTKOB BOX). K Tomy
JKe pe3yJbTaTbl aHAJH30B BOJ, BHINOJHEHHbIX Pa3JHUHbIMH METO1a-
MH, He BCerga Mexay co0oil JoCTaTOUHO CONOCTABUMBI, UTO MPEXKIe
BCEro CBSI3aHO C pa3HooOpasuem (oOpPM HAXOKAEHHSI MeTaJlJIOB B
NPUPOAHBIX BOAAX H PA3JIHUYHBIMH BO3MOJKHOCTSIMH OTJAEJNbHBIX aHa-
JHTHYECKHX METOJOB.

Bce 310 ofyc/a0BaMBaeT GOJBIIYIO CJ0KHOCTh B CONOCTABJACHHUH
1 00006IIeHHd Pe3yabTAaTOB OINpPEAeJeHHH METaJjJ0B-MHKPOKOMIO-
HEHTOB B TepMaXx, NPOH3BEJEHHBIX B Pa3Hble rOALI U PA3HBIMU METO-
IaM# B PasauduHbiX jgaboparopusix. Bmecre ¢ TeMm BbisB/eHHE 3aKO-
HOMEPHOCTEH PacnpoCTPAHEHHsT 3THX METAJJIOB B TepMax HMeer
Ra)KHOE 3HAYeHHe KaK B IIO3HAHHH NPOLECCOB COBPEMEHHOrO PY[0-
00pa30BaHUsA, TAK H B IIOMCKOBBIX IeJsIX. B CTaThsix HACTOSIIEro
COOpHHKA OCYLIECTBJICH IE€PBBLIH ONBIT CHCTEMATH3aUHH U 0000Ie-
HUSl HAKOIJIEHHBIX MAaTepPHAJOB MO METaJJOHOCHOCTH MHKPOKOMIIO-
HEHTHOTO COCTaBa TepMaJbHBIX Boja ckJaaguathix obJsacren CCCP.
B ocHoBy GosblnHCTBA CTaTeli MOJ0KEHb (DaKTHueCKhe JIaHHbIE,
MoJydeHHble B 3HAYMTEJNbHON Mepe B Pe3y/abTaTe HCC/AeJOBAHHUH aB-
TopoB. OnpesesneHne MeTaNJI0B XUMHYECKUMH (M (DH3HKO-XHMHUYE-
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CKMMH) MeTOZAaMH, a TaKxkKe KOHIEHTPHpOBaHHe (BbIIapUBaHHE U
peke coocaxaeHue) npod BOAbI, HNPUOJIHKEHHO-KOJHYECTBEHHLIE X
KOJTHUECTBOHHbIe CIEKTPaJbHblEe aHAJH3bl KOHIEHTPATOB (CyXHX
OCTaTKOB) BOJ, M3 KOJIJIEKIHH aBTOPOB BBLINOJHEHBl B PasHble TOIbI
B naboparopusix BCETEW. Hapsiny ¢ matepnanaMu aBTOpPOB LIHPO-
KO HCIIOJIb30BAHLI Pe3yJbTaThl ONpPeIeSeHUH METaNN0B (B OCHOBHOM
XHMHYECKHMH H (H3HKO-XHMHYECKHMH MeTOJaMH) IPYTHX HCCJe-
JlOBaTeJIeH.

[Ipu o6paboTKe u cHCTEMATH3AIUMH MATEPHAJOB [0 METAJJI0HOC-
HOCTH MHKDOKOMIIOHEHTHOTO COCTaBa T€pMaJ/bHBIX BOJ CKJ/ag4aThiX
obaacreit CCCP aBropamMu NPHHATH cjenyiomue obuliue 10J0-
JKeHHUs.

1. Pacnpene/nenne MeTanJoB B TepMax paccMaTpPHBAercss pas-
IeJbHO IJsi Pas3/HuUHBIX THIIOB TEPMaJbHBIX BOJ C YYe€TOM IpHMe-
HSIeMBbIX aHAJIUTHYECKHX METONOB (MaHHble XUMUYECKHX H (PH3UKO-
XHMHUECKHX METOAOB aHAaJH30B NPHUBENEHBbl B Ta0MHIAX 6e3 CKOOOK,
JaHHble CIIEKTPaJbHbIX aHaJIH30B CYXHX OCTATKOB BOJX — B CKOOKaXx).

2. CpenHue KOHIEHTPAUUKM META/JIOB PACCUHTAHBI IyTEM CpejHe-
ro apu(@MeTHUeCKOro pasaenbHO AJS ONpefeNeHHil XUMHUCCKHMH (U
(H3UKO-XUMHUECKHMH) METOAAaMH H CIEKTPaJbHBIM aHAJHU30M Cy-
XHUX OCTaTKOB BOJ.

3. IlonsiTne «mpoleHT OOHApYXKeHHs MeTa/jla B TepMax» mpe-
cTaBJsieT CoOO0H OTHOIIEHHE KOJHYecTBa Npob BOABI, B KOTOPBIX 00-
HapyKeH MeTaj, K o0leMy KOJHYeCTBY ONpeje/eHuil ero B BoAaX.

4. @opmyabl MeTaJJOHOCHOCTH MHKPOKOMIIOHEHTHOTO COCTaBa
BOJ OT//bHBIX BOJONYHKTOB XapakTepH3ylOT: B UHCJIHTE]Ie — ac-
COLMANMH MEeTaJI0B, NpeobIafalolyUx B KOJHYECTBEHHOM OTHOIIE-
HHY; B 3HAMeHaTeJ/e — aCCOIHAallUd MEeTaJlJIOB, HaXONALUXCS B aHO-
MaJbHBIX KOHIIEHTPAIUAX OTHOCHTEJIbHO CPeNHHUX AJS DaHHOTO THIa
TepM B peruoHe. B accoumanusx npeofjgamaroniux MeTassioB (4u-
cauTesb) HUGPBH Hajg CKOOKaMH MOKA3bIBAIOT IMpepeJbl UX KOHIEH-
TpPallMii COrJIACHO CJAEAYIOMIUM Trpaganusm (mr/kr): 1—>1; 2—
0,1—1; 3—0,01—0,1; 4—0,001—0,01; 5—0,0001—0,001.
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METAJIJIOHOCHOCTb TEPMAJIbHBIX BO/]
KYPHJIO-KAMYATCKOX OBJIACTH

Kypuio-Kamuarckas obaacts Bkaouaer n-B Kamuatky u Ky-
puJbCKue OCTpoBa. B reosormueckoM CTPOEHHH TEPPHTOPHH yyacT-
BYIOT B OCHOBHOM TEPDHIE€HHBIE U BYJKAaHOT€HHBIE TOJIIIH BepXHeMe-
JIOBOTO, 11a/1€0TeHOBOr0, HEOreHOBOTO ¥ UETBEPTHYHOTO BO3pacTa 00-
el MoIHOCThIO Gosiee 15—20 xm. Ha Kamuarke Beigensiiorest Tpu
TEKTOHHYECKHEe 30HBl CEBEpPO-BOCTOYHOTO MNPOCTHPaHHsA: 3amnanHo-
Kamuarckasi, Llentpanpno-Kamuarckass u Boctouno-Kamuarckasi.

3ananno-KaMmuarckas 30Ha mnpejacrtaBaser coboit nporuo, ciao-
JKeHHBII NPEUMYIIECTBeHHO TEPPUTEHHbIMH (TIeCUaHUKH, ajeBpOJIH-
Thbl, apPTUJJIUTE) CcJaab6o MeTaMOpP()HU30BAHHBIMH TOJLAMH BEPXHETro
MeJia, najeoreHa M HeoreHa, 3aJjeralolluMu Ha TJayO6OKO MeTaMop-
()u30BaHHLIX TOJIIAX (PyHIAMEHTa MaJe030HCKoro (?) Bospacra.

Lenrpanbuo-KamMuatckass 3oma mnpuypoueHa kK CpemuHHomy
xpe6ry Kamuatku u npexpcraBiser cO60H MEraHTHKJIHHODHEL, CJIO-
JKEHHBIH IPEUMYLIEeCTBEHHO CHJIBHO NHUCJIOLHPOBAHHBIMHU BYJIKAHO-
reHHBIMH BEPXHEMEJIOBbLIMH M KaWHO30HCKHMH ToJIaMHu. B ero mox-
HOH YacTH BBIXOAAT Ha TOBEPXHOCTb TVIy6OKO MeTaMOP(PH30BaHHBIE
NnOpoAbl (pyHHaMeHTa (THeHCH, KpHCTaJJHuecKue cjaaHubl). YerBep-
THYHble ByJKaHMYeCKHe MOPOAbl (aHZEe3UThl, 6a3aJbThl M Ip.) MOII-
goctbio 0,2—0,5 KM 3aJjerawTt BecbMa moJioro. B 3710l 30He MIHUPOKO
pacnpocTpaHeHbl MHTPY3UBHl YJbTPAOCHOBHOTO M KHCJOTO COCTaBa,
HMeeTcst 0OJIBLIOe YHCJIO0 MacCCHBOB THAPOTEPMA/bHO H3MEHEHHBIX
NOpOJi, YCTAHOBJIEHbl MHOTOUUCJIEHHBIE NPOSIBJIGHUA PYIHOH MUHepa-
audauuu (Hg, Au, Cu u npyrue MeTasssl).

Bocrouno-Kamuarckas sonma Bkaouaer Bocrouno-Kamuarckuii
n Llentpanbro-Kamuarckuit nporu6sl (CHHKJIMHOPHH) U Pasielsio-
mui ux Bocrouno-Kamuarckuii anTux/auzopuit. Boctouno-Kamuar-
CKHI IPOrud CJAOXKEH NPEUMYIIeCTBEHHO TEpPPHUIeHHLIMH, MeCTaMH
(JIUIIONIHBIMU TOJIAMH T1ajleoreHa W HeoreHa OOIiell MOIIHOCTBIO
10 8—10 KM. DTH OTJIOKEHHsT OOBIYHO HOBOJBHO CHJBHO JHUCJOIU-
poBanbl. BMecte ¢ TemM HaOJ0JaeTCs YMEHbIIEHHE MHCJIOKAIUH



CHH3y BBepX Mo paspesdy. CXomHOe CTpOeHHe HMeeT, BEPOSTHO, H
Ilentpanbno-KamuaTckuii nporu6, H3ydeHHbIH emle KpaiHe caado.
Bocrouno-KaMuaTckuit aHTHKJIMHOPUH 0pOorpaduyeCcKH BbipazkKeH CH-
CTeMOH TOPHBIX XPeOTOB, CJIOXKEHHBIX CHJBHO AHCJIOLUPOBAHHBIMH
TOJIlAMH BEPXHEro MeJia, NajeoreHa W HeoreHa, INPOPBAHHLIMH
MHOTOUHCJEHHBIMH HHTPY3USIMH. 31€Ch [AOBOJBHO YacCThl TPOsBJIE-
HUs pyAHOH MuHepaausauuu. B npenenax Bocrouno-Kamuartckoro
AHTHKJHHOPHS COCPeNOTOYEeHbl BCe HeHCTBYIOIHMe ByJKaHbl Kam-
YATKH.

Kypu/ibckast 0OCTpoBHasi Ayra COCTOUT M3 T'eOaHTHKJ/MHAJU BHY-
TpeHHel ByJKannueckoi ayru (Bosapmas Kypuabsckas rpsga), reo-
AHTHKJ/JHMHAJH BHELIHeH HeByJakaHuuyeckoi ayru (Masas Kypuib-
ckasi rpsiaa u Xxp. Bursasp) u ruayb6okoBogHoro kesnoba. Boapmias
rpsiga CJI0KeHa B OCHOBHOM OCaJ0YHBIMH M OCaJ04YHO-BYJIKAHOIrEH-
HBIMH TOJIIIAMH HEOTEHOBOTO BO3pacTa, COODAHHBIMH B OTHOCHTEJb-
HO IPOCThIe CKJIaAKHU, padOuThle cOpocamMy. Brimle 3a/eramoT yeTBep-
THYHbIE BYJKAHOTe@HHbIEe TOJIIU. HeoreHoBble TOJIIH TPOPBAHDI
M3BEPKEHHBIMH IOPOJaMH OCHOBHOTO, pexe Kucjaoro cocrasa. Jas
Boapmoit Kypuabckoil rpsabl. XapaKTepHO MIMPOKOEe NMPOsiBJACHHE CO-
BPEMEHHOTo ByJKaHH3Ma. Ha ocrpoBax maBectHo okoso 40 neiicr-
BYIOLUX BYJKaHOB.

B crpoennn Maioit Kypu/bckoi Tpsiabl yuacTBYIOT CPAaBHUTEJb-
HO CHJ/IbHO MeTaMOp(pH30BaHHbIE BYJKAHOTEHHBIE TOJIILH HHMKHEro
Mena (?), a TakkKe BYJKAHOre€HHO-OCAJ04YHble 0Opa30BaHHs BepXHe-
ro Meja M BYJIKaHOreHHble — maJjieoreHa. OOmasi BUAMMAS MOIL-
HOCTh MXx Oosee 2—3 km. [Ipomo/ibHblil mporu®, pasiesionui
Boabmyio u Manyio Kypusbckne rpsijibl, BbINOJHEH cjaabo yIJaoT-
HEHHBIMH OCaJKaMd MOIHOCThIo Oosiee 3 kM. B mpenesnax Kypuio-
Kamuarckoro riiy60KOBOAHOTO Keso6a MOUIHOCTh 0CaJ0UHBIX 00pa-
30BAHMI JOCTHUTAeT 3—4 KM.

Kypuno-Kamuarckas oGaactb XapakTepu3yercs MIHMPOKHM TIPO-
sIBJ€HHEeM MEeJIHOH, MOJHOIEeHOBOH, CBHHIOBO-IIMHKOBOH, 30JI0TO-Ce-
DeOpsSHOH, PTYTHOH, MBILIbSIKOBUCTOH, CEPHOH MUHEpaJ/Ju3alUud B OC-
HOBHOM HEOTeHOBOTO Bodpacta [8, 9]. 'maporeosoruueckue ycaoBus
00J1aCcTH OYeHb CJOXKHBL 31ech BeiLessiorcs: 3anamgHo-Kamuarckad,
Bocrouno-Kamuatckass u Kypuiabckasi rugporeosiorudeckne CKiaal-
yaTele obsaactu [23]. B 3amamno- u Bocrouno-Kamuarckoii ob.a-
CTSIX @HTHKJHHAJAbHbIE TIOAHSATHS MpPEACTaBJSAIOT COOOH CHCTeMbl T'H-
JIPOTe0JIOrMYeCKHX MAacCHBOB M aJAMAaCCHBOB C TOCIOJACTBOM Tpe-
IIMHHO-’KHJ/IbHBIX, TIJIACTOBO-TPEUMHHBIX, MaCCHBO-TPEIIHHHBIX |
JPVIHX NOA3EMHBIX BOJ, B OCHOBHOM IPECHBIX THAPOKApOOHATHBIX
¢ munepaauzauueir 10 0,1—0,5 r/kr. K cuKauHa AbHBIM 30HAM (U
nporuGaM) INpHYPOUEHLI ajaprTe3WaHCKue (M pexke apTe3HaHCKue)
GacceiiHbl, CopepzKalllie IJ1aCTOBble CKOIJIEHHS NPeCHbIX (B Bepx-
HUX TOPHU30HTAX) H COJeHbIX (06buHO ¢ ray6un 300—500 m) BOA.

[Inpoxo pa3BuTbl Ha KaMuaTke Takke CHCTeMbl BYJKAHOTEHHBIX
cynep6acCcefiHOB M CyNepMacCUBOB, NPHYPOUEHHbIE K BYJIKAHNUECKUM
mi1aTo W KonycaMm. OmHu comep:Kar IIPeHMYIIeCTBEHHO M.J1aCTOBO-



TpEeHIHHHbIE, peXe MOpPOBO-NIJIACTOBbIE BOAbBI C MHHepaJu3auuel.
10 0,1—0,2 r/kr (3a HCK/JIIOUEHHEM paloHOB 1elCTBYIOUINX BYJKa-
HOB).

Boabmasg 4yacte CTpykTyp Kypuiabckoit ob6sacty mHepekpbiTa
MODCKUMHU BOJaMH. B mpefnenax ocTpoBOB HauboJee MIHPOKO Pa3Bu-
Thl aIMAaCCHBH, ax6acCefiHbl U BYJKAHOTEHHbIE CYNepMaCCHBBI H
cynepbacceiinbl, cogepxaine npechsie (o6eryno o 0,1—0,2 r/kr)
BOJbI BbIlle YPOBHsi Gasuca 3po3uu u cosenve (1o 10—30 r/xr) Bo-
Abl Ha 60JBILAX TJyOHHAX.

OrmeueHHble Bbllle OCOGEHHOCTH reosioruyeckoro crpoenus Ky-
puiro-Kavmuarckoit o6jacTi, B 4aCTHOCTH HHTEHCHBHOE ITPOSIBJ/IEHHE
B ee Tpejesax HOBEHIIEH Da3PLIBHON TEKTOHHKH U COBPEMEHHOIO
ByJKaHU3Ma, NPENoNPeNenun BeckMa 00JbllIoe pAa3BUTHE H PA3HO-
o6pasue TepMaJsbHBLIX BOJ. .

Jns paccMaTPpUBAeMOro perHoHa BHIJIJSIOTCS 1Be KPYyNHbIe
FPYMNBl TepMaJbHBIX BOJA: kucable ¢ pH menee 4,5 u ciaabokuc/abe
n caabouenounsle ¢ pH 6osiee 4,5 — pe3ko oTaHuUaOLlHECs MO
VCI0BUAM KapOOHAaTHOTO paBHOBecHs M ofJajaroliye CYIIECTBEHHO
pa3inyHONH XUMHUECKOH aKTHBHOCTBbIO. B mpenesax 3THX TPYIN BbI-
AeJAI0TCS MOATPYHIbI 1O Ta30BOMY COCTaBY, a B IIpefenax KaxKIoH
NOATPYNIbI — THIIBl 10 TIpeofJajnalonieMy aHHOHHOMY COCTaBYy.
Wwmelomuiicss Matepnas T103BOJISeT HAMETHTh HEKOTOpble 3aKOHO-
MEPHOCTH NPHYPOUEHHOCTH OTAEJNbHBIX TUIOB TePMaJbHBIX BOI K
oTpejeJeHHBIM THAPOTeOJ0THUECKUM CTPYKTypaM. Tak, KuCable Tep-
Mbl IPHYPOUEHBI TOJIBKO K ACHCTBYIOUIMM BYJKaHaM, MpPeCTaBJsIO-
UM co60i HasloxkKeHHble BYyJKaHOTeHHBIE cyrnepMaccuBbl. Kpowme
TOTO, TOJIbKO B Ipee/ax 3THX CTPYKTYP BCTPEYalorcsi ciaaboKuc/abie
1 caabolleNoyHble yIJeKHCAble U CePOBOAOPOAHO-YIVIEKHCAbIE CYJlb-
(paTHble TepMaJbHble BOAbL. A30THbIE CYJIb(aTHBE TEPMbI MPUYPO-
ueHbl npeuMyuiecTBerHo K Ilenrpanbro-Kamuarckoit cucreme ru-
APOTreoJIOTHUEeCKHX MAaCCHBOB M aAMAaCCHBOB. YTJIEKHC/ble U a30THO-
VIVIEKHCJ/Ible XJIOPHAHBIC, a TaKxKe VIVIEKHCJble THAPOKapOOHATHEIE
TePMbl UIMPOKO Pa3BUTHI B Ipefenax Bocrouno-Kamuarckoit u Ky-
PHIBCKOH cHcTeM aabacCcefiHOB, aJfMacCHBOB, MACCHBOB M BYJIKaHO-
TeHHBIX CyIepMaccHBOB. B apresmaHckux M amapTe3naHcKux Gac-
ceiinax Kamuatkn (3ananguo-, [lentpaasno- u Bocrouno-Kamuar-
CKHH), BEPOSITHO, NIOBCEMECTHO PAa3BHTBI a30THO-METaHOBBIE H MeTa-
HOBbIe XJIODHAHbIE (peke TuapokapOOHATHBIE) TepMaJbHble BOIHI,
BCKpHITBIe Ha psAfge HedrepasserouHbix miomanei [8, 10]. Ocuos-
Hble 3aKOHOMEPHOCTH PACNPOCTPAHEHHsS] PA3JIHYHBIX THIOB TEPM I10-
Kasanel Ha puc. 1 u 2. IIpoBUHIMM TepMaJ/IBHBIX BOA B Ipejeaax
paccMaTpUBaeMOr0 DEeruoHa BBIAEJSIOTCS 10 MPEHMYLIeCTBEHHOMY
pacnpocTpaHeHHIO TeX HJM HHBIX HX THIOB B ONpPEJeJeHHbIX THAPO-
re0JIOTHYECKHX CTPYKTYpax.

Cpellenusi 0 HaJHYHH METaJ/IOB B TepMaJjbHbIX Bogax Kypuiio-
KamuaTckoit obnacTi uMeloTcst B onyOJHMKOBaHHBIX paboTax MHOTHX
nceaenosarened [ 1—7, 10—19, 21, 22, 25—28 u ap.]. Bece 3tu pau-
Hble, a Tak)Ke MaTepHAaJbl, MOJyyeHHble aBTOPaMU B Pe3yJbTare Hc-
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caenoBaHnil nHa KypHiabCKHX 0cTpOBaX, MCIOJNb30BAHbl B HACTOALILEI
pabore.

B cratbe, B Tab/uiax, npuBegeHbl 0000IIEHHbIE [JaHHbIE O Me-
TaJJIOHOCHOCTH pasHbix TunoB ruaporepm Kypuno-Kamuarckoir o6-
gactu. Jasi oTmeqbHBIX THIOB THIPOTEPM PACCUMTAHBI CPEAHHE CO-
Jep:KaHUsT METAJJIOB pa3jiesbHO JJisl OHpEeJeJeHHH, BbIOJHEHHBIX
Pa3JHUUHBIMKE aHAaJUTHYECKHMMH METOJAaMH, NPHUBOASATCS CBEAEHHUS O
MaKCHMAaJbHBIX CONEPKAaHUSAX M uyacToTe OOHapyxKenus (9% obOHA-
pyxenus). Bce 3To B couetaHMH C JaHHBIMH O KOJHYecTBe IPoO
(ompeneneHuii) AOCTATOYHO IOJHO OTPazkaeT COCTOSTHHE H3yUeHHO-
CTH MeTaJ/lJIOHOCHOCTH TEPM pEeruoHa.

Caenyer OTMETHTb, UTO €CAM XUMHUECKHMH MeTOLaMH OIlpeje-
JISLJIACh TOJIBKO MeTaJlsibl MakpokomioHeHTHoro cocraBa (K, Na,
Mg, Ca, Fe, Al) u ormenphble MeTaJs/bl MUKPOKOMIOHEHTHOI'O CO-
craBa (Mn, Zn, Cu, Pb, As, Sb, Hg, Li, Rb, Cs u np.), To cnexr-
paJbHbLI aHaJM3, Kak NpPaBH/I0, BKJOYaJ B cebs onpeneieHue
45 3/1eMeHTOB, B TOM 4HCJe Psiga MeTa/lJIOB-MaKpoKOMIOHeHTOB (K,
Na, Mg, Ca, Fe, Al). Meraaas MakKpOKOMIIOHEHTHOTO COCTaBa
(nmHorna 3a uckiawodennem Fe u Al) B Hacrosuleit paGorte He pac-
cmarpuBatorcesi. Merasiibl, KOTopble He OBbLIM OOHAPYXKEHB B Tex
WJH WHBIX THIAX BOJ, HE BKJOYAJNCh B TAOJHIBI 000OIEHHBIX JaH-
HBIX, OTCIOZA M PAa3JIM4HOE WX KOJHUECTBO B pasHbix Tabuanmax. Hu-
JKe JlaeTcs XapakKTepUCTHKa MeTaJlJIOHOCHOCTH MHUKPOKOMIOHEHTHO-
IO COCTaBa pPa3/JUUYHBLIX THIIOB TePMaJbHbIX BOJA PETrHOHA.

I'pynna Kucavix TepmasbHolx 800

Kucavte ceposodopodro-yereKkucavle, yerexucivie (pesce asoT-
Hble XA0pUOHbLE) Tepmaabrble 600bL pacnpocTpaHeHbl Ha KaMuarke
u Kypunbckux ocTpoBax Ha (yMapoJbHBIX NMONAX AEHCTBYIOLIUX
ByJakaHoB. Ha Kamuarke onm HauGo/iee H3yueHBl B KaJbjiepe Y30H,
Ha ByJKaHe MyTHOBCKOM; Ha KypHJBbCKHX OCTPOBaxX — Ha BYJKaHax
d6eko, MenneneeBa, I'osnoBHuHa. [To ofmeMy XuMHYeCKOMY COCTa-
BY 3TH TePMbl OOBIYHO XJOPHUAHbIE BOAOPOAHbIE M BOJOPOAHO-HA-
TpHeBble ¢ MUHepaJsusauuei or 2—4 mo 20—40 r/kr, Bennuynna pH
nx kogaebaercs or 0,05 no 2—4, Temneparypsl or 50—60 mo 90—
100° C u 6oaee. B razax npeoGJaajnaer yrieKHCJI0Ta, IPUCYTCTBYIOT
TaKXKe CepOBOJOPOA, a30T, MeTaH M AP., 3@ HCKJIIOYeHHeM HCTOYHH-
koB Huxxnemenneneesckux (107) * u Huxkuenoxkropckux (105), rae
npeo6aanaer azor (10 91%).

st paccMaTpuBaeMOro THIIA THAPOTEPM XapaKTePHBI MpexKe
LCero BechbMa BBHICOKHe KoHIenTpamun Fe — mo 400—600 mMr/kr u
Al — mo 400—1500 mr/xr (ta6.a. 1). DTu MeTaaapl B GOJBIIMHCTBE
c/IyyaeB B KHCJBIX XJOPHIHBIX TepMaxX NMPHHAANEKAT yKe K MaKpO-
KOMIMOHE@HTHOMY COCTaBy, B MHKDOKOMIIOHEHTHOM COCTaBE 3THX

* 3pech H jajee Iocae Ha3BaHHS HCTOYHHKA JaH ero HomMep Ha puc. 1 u 2.
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Puc. 1. Cxemaruueckass Kapra TepMaibHbIX Boj Kamuatku (¢ JaHHBIMH O MeTaJJIOHOCHOCTH).

1—7 — MPOBUHIIHU TEPMAJbHBIX BOJ: /—KHCJABLIX CEPOBOLOPOAHO-YIVIEKHCABIX H YIVIEKHCABIX XJOPHAHBIX B CYJAb(ATHBIX, PeXKe Ca1a6OKHCABIX H CaIadolen0d-
HBIX CepOBOJAOPOAHO-YIEKHCIBIX H YIVIEKHCBIX PA3HOTO aHHOHHOTO cocTaBa, 2—7 — ClaGOKHCJABIX H CJa6OoLeIOYHBIX: 2 — YIVIEKHCABIX, CEPOBOLOPOAHO-
YTAGKHCABIX H a30THO-YIVIEKHCJBIX XJODHAHBIX, THAPOKAPOOHATHO-XJOPHAHBIX H THADPOKApOOHATHBIX, 3 — a30THBIX CyJb(aTHbIX, 4 — a30THHIX CYJb-
@aTHBIX, peKe YIVIEKHCJABIX XJOPHAHBIX H THAPOKADOGOHATHBHIX, 5 — a30THHIX XJIOPHIHBIX, 6 — a30THHIX M Aa30THO-METAHOBBIX XJOPHAHBIX, pexe
THAPOKapOOHATHBIX, 7 — PA3JHYHLIX MO Ta30BOMY COCTaBy, MPEHMYIUECTBEHHQ XJIODHIHBIX; 8 — paHoHBI, IJle NPOABJEHHS TepMaJibHBIX BON He yC-
TaHOBJICHbI; 9—I16 — MPOSABJNEHHS] TePMaJbHEIX BOA: 9—IJ0 — KHCJABIX: 9 — CepOBOLOPOILHO-YIVIEKHCIBIX, YIVIEKHCIbIX, peXe a30THBIX XJOPHAHBIX, 10—
CEPOBOJOPOAHO-YIAIEKHCABIX M YIVIEKHCABIX CyJabdaTHbIX, [I—I16 — cnaGOKHCABIX H CAaGOLLEJNOYHBIX, peXKe IIeJOUHBbIX: [/ — CepOBOAOPOAHO-YIIEKHC-
JIBIX, YIVIEKHCJABIX H a30THO-YIVIEKHCJIBIX XJOPHAHBIX, /2 — CePOBOJAOPOMAHO-YIJICKHCABIX M YIIEKHCALIX CyabdaTHBIX, [3 — yrieKHCABIX THAPOKap6o-
HaTHBIX, 14 — a30THBIX XJODPHAHBIX, 5 — a30THEIX CYJb(ATHHIX, /6 — a30THO-METAHOBHIX H METAHOBRIX XJIODHIAHHIX, pexKe TIHAPOKapGOHATHbIX; [7—
19 — BONONYHKTHI, AJsi KOTOpBIX: [7 — OmpejesieHHe MEeTaJJIOB NPOBOAMJIOCH B MONHOM o6beMe (moJiHblii CleKTpaJbHBIH aHaMH3-+XHMHUECKHe ompeje-
JIEHHSl OTHENbHBIX METaJsJIoB), /8 — MUMEIOTCs CBeJEeHHsI [0 OTrpaHHYEHHOMY KOJIHYeCTBY MeTasaoB (ne Gosnee 10), 19 — meTaibl He ONPEARNSNUCH;
20—23 — rugpOMHHEpareHHYeCKHe 30HbI: 20 — C TIOBBIIEHHBIMH COJEpPXKAaHHIMH Cu, Zn, Pb, As, Mn, Fe, Al, Ti, V, pexe Hg, Mo, Li, Rb, Cs
H Ip., 2] — C NOBBbILIEHHBIMH cojepKaHusiMu Ag, Ge, As, Mn, Li, Rb, Cs,Sr. pexe Hg, Cu, Zn, 22 — ¢ noBbllieHHBIMH cofepxkaHusMu Hg, Ge, As,
Mo, Sb, 23 — c noBbllleHHBIME cofep:Kanuamu Ag, Mo, W, Ge, Pb, pexe As, Cu, Zn, Li, Rb, Cs; 24 — rpanuubsl MeTalJOreHHYeckux 3oH [20].

3ak. 632
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Puc. 2. CxeMaTHyeckas Kapra TepMajbHbIX BOA KypHIBCKHX OCTPOBOB (C HaHHBIMH O Me-

TAJJIOHOCHOCTH).

YcnoBuble 0603HAUEHHS Te e, 4TO Ha pHC. l.



Tabauma

OGo6uieHHble NaHHble 0 CONEPXAHHH METaJlJIOB B KHCABIX
CepOBONOPOAHO-YIJIEKHCIbIX, YTJIEKHCIbIX H pexe a30THbIX XJOPHIHBIX

Tepmax Kypuiao-Kamuyarcko# obaactu

1

Conepxanne, Mr/Kr

L T Wi i Bt

cpenHee MaKCHUMaJbHOE
Ag 3 (24) 50 0,005 (0,0008) | 0,01 (0,006)
Cu 41 (24) 85 0,2 (0,07) 2 (1,5)
Cd 3 (24) 30 0,004 (0,01) 0,009 (0,09)
Zn 42 (24) 90 3,8 (2,1) 10 (8,8)
Ge 3 (24) 30 0,0005 (0,002) | 0,001 (0,015)
Pb 29 (24) 100 0,3 (0,3) 1,1 (1,6)
Ga (24) 20 (0,009) (0,07)
As 54 (24) 75 2,6 (0,8) 25 (6,3)
Sb 9 (24) 25 0,04 0,2
Ti 11 (24) 75 1,3 (0,2) 5,5 (37,5)
\% (24) 90 (0,6) (7,5)
Cr (24) 25 (0,02) (0,2)
Mn 42 (24) 95 9 (7,5) 25,8 (24,8)
Fe+ 59 85 222 774
Fed* 63 90 84 1548
Co 1 (24) 10 (0,01) 0,2 (0,1)
Ni 1 (24) 10 (0,01) 0,3 (0,3)
Mo 5 (24) 45 0,003 (0,002) 0,01 (0,03)
Li 37 (24) 75 1,5 (0,07) 10 (0,4)
Rb 13 95 0,2 1,6
Cs 11 85 0,06 0,45
Be (24) 85 0,004 0,03
St 21 (24) 75 0,4 (0,6) 3 (5,2)
Ba (24) 60 (0,2) 8,6
Sc (24) 75 (0,07) 0,3
Zr (24) 20 (0,04) 0,7
Y (24) 65 (0,07) 0,3
Yb (24) 65 (0,006) 0,02
Al 63 100 386 2951







