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B cGopHike NPUBOAATCS HOBRE AAHHLIC O COCTABY M reHe3ucy
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HX MeTaNIOHOCHOCTH H MuHepaloobpasywomeMy aHaverwio. Kuura
NpeAHa3sHauaeTcs A/a reo/IoroB LIHPOKOro npoduid.

This book presents new data on the composition, genesis and
metal content of hydrothermal solutions in the areas of active
voleanism and their significance in mineral formation.

OrBeTcTBEHHBI PEIAaKTOP
nOKT. reo.-muHep. Hayk C. K. Ha6oxko

20808 —751 a4 78 ©) Manateancrso s<Hayxa», 1974.

e 055(02)—74



T ————

NPEINCJIOBHE

B nocnennue rofkl BO3poC HHTEpPeEC K COBpPeMeHHLIM IHpOTepMaJbHbIM
cucTeMam oOsacteli akTHBHOTO BYJAKaHn3Ma, ocoOeHHO Hoc/Ae OTKPHITHS B HX
HEApaxX MOLIHBIX H NpPOTSAMXEHHBIX tbaum"{ ruaporepMaJjibHO-H3MeHeHHbIX MO-
pOL W MHHepaJ/ OB, BePTHKaJbHOH M TOPH30HTaAbHO MeTacoMaTHYeCKOH
30HAJbHOCTH, TIEPBHYHOTO OpeoJa pacCessHHS OKOJO BOCXOMSALIHX IyOHH-
HBIX pacTBOPOB, HaGopa MOJEe3HBIX WCKOMAeMbIX B CBA3H C HOBEHIIHMMH Teo-
JIOTHYECKHMH CTPYKTypaMH H TEKTOHHKOH.

Bnarogaps u3BaeueHHIO U aHAAH3Y COBPEMEHHHIX IMyGHHHBEIX MPoO6 ruf-
pOTEePM H3 reoTepMaJbHbIX CKBaXKMH, OTKHUMY H aHaJH3y COBPEMEHHBIX I10-
POBBLIX H HJOBBEIX PACTBOPOB U3 METACOMATHTOB € Pa3JuYHBIX rIYOUH H ocal-
KOB M3 pPasJHYHBIX XHMHYECKHX THIOB THIAPOTEPM, 3KCIEPHMEHTOB C 3TaJjo-
HaMyl NOPOL H MHHEpa/J0B B reoTepMaJ/bHBEIX CKBa)KMHAX M Ha NOJHTOHAX
TazoruApOTEPMAaAbHEIX NIPOLECCOB NOAYYeHH HOBbie Xanusle no (usuxo-
XHMHYECKHM mapaMeTpaM MuHepasooGpasoBanud. Haxonen, Gonee mupoxoe
NpHMeHeHHe B MnocJelHHEe ToAbl METOJ0B H30TONHOTO aHaIH3a KOMIIOHGHTOB
FHIAPOTEPM H NPOAYKTOB HX DPEaKIH#, HCNOJL30BAaHHE MHKPOKOMIIOHEHTOB
KaKk HHAHKATOPOB TeHe3lca THAPOTEPM OTKPHIBAIOT GOJbLIHE NepCcleKTHBH
B OmpejfeJeHHH JO/NH 3HAOTEHHOH COCTaBJAIONEH B TruAporepMax obmacTed
COBpeMEHHOI'0 mMarmaTtuaMa H COOTBETCTBEHHO B IHIApPOTEpMa/JbHOM MHHEpAa-
J0- H pynooOpasylolieM npoiecce.

OznHako HeoOXOANMO KOHCTAaTHPOBATh, 4TO K HACTOfALIEMY BpeMeHH OcCTa-
eTcsi MHOTO HEfiCHOCTel B NPHPOJLE COBPEMEHHBIX THApPOTepM obaacTed ak-
THBHOTO ByJJKaHH3Ma, POJIH MX B PyLooOGpa3oBaHMH, B aHaaorusx c bOosee
ApeBHHMH DYAHBIMH DacTBODAMH H IpoieccaMu, NPUBOASIIUMH K ITPOMBIMI-
JeHHBIM MeCTOpoXKAeHHAM pyHd. B cBasu ¢ stum B 1970 r. MucruryT Byaxa-
HosorEu B T. IlerponasnoBcke-KaMuyaTcKOM npoBesn CHMIOZHYM C 9KCKYp-
CHAMY Ha NONUTOHB COBPeMeHHBIX rufporepM. OCHOBHOH 1e/bi0 CHMIO3WY-
Ma OblJI0 BhIsICHeHHE NPHPOJbl H 0COOeHHOCTEH THAPOTEDPMAaJbHBIX MHHepa-
J1006pasyIollnX pacTBOPOB, Takke ObJIM HaMeyeHbl NYTH JajbHeHIIHX HC-
clenoBaHnil.

IlpoGaema resesnca TepMadbHLIX BOA 0GJacTell aKTHBHOTO BY/JIKaHH3Ma
OKasaflacb O4YeHb CJOXKHOMH, NpeAacraBieHud 00 YCAOBHAX HX 00pasoBaHMA
NPOTUBOPEUHBLL. 3a moc/eJHee BpeMs NPOABHIACh TEHIEGHIHA NPH3HAHHA
TeHeTHYECKOr0 eIHHCTBA Pa3HOOOpasHBIX XMMHYECKHX THNOB Boj oOgaacteh
aKTHBHOIO BYJKaHH3Ma, IMIyOMHHOCTH H pOJOHa4albHOCTH Cpeid HHX XJO-
PHAHO-HATPHEBLIX NeperpeThix BoA. B srom nnane B crathe I'. @. Inaunen-
KO H4 npuMepe Kaablepbl Y30H yOeiHTeJNbHO AOKa3biBaeTcsl NepBHYHOCTD
NEepPerperhix XA0pUAHO-HATPHEBBIX BOL ¥ BTOPUYHOCTh BCEX APYCHX XHMHYe-
CKHX THIIOB BOJX, NposBjisiomuxca B Kaapaepe. I'. @. ITuiunenko paccmar-
pHBaeT BO3HHKHOBEHHE aPTe3MaHCKHX TOPH3OHTOB IleperpeThXx BOJ, THIpPaB-
JIHYECKH CBA3AHHBIX CHCTEMOH Pa3/iOMOB ¢ NMOCTYNAWOUIMM M3 HEAP BLICOKO-
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. TeMuepaTypHLIM TelJIoHOCHTe/eM U ¢ nH(UIbTPAIHOHHBIME BOJAMH, HOCTAB-
JSIOMAMHE OCHOBHYIO Maccy BOJIBIL.

I. M. ApcanoBa CTOWT Ha OPYrHX IO3UIHAX. YTBCpMKIad mpejicraBiie-
HHsl O TVyOHHHOH NEepBHYHOH NPHPONe XJIOPHIHO-HATPHEBHIX BOJ Ha OCHOBe
HX TeOXHMHUECKHX O0cOOeHHOCTeH, XapakTepa pacnpefe/lCHHS pefKHX Ile-
JIouefl U CONOCTABJNEHHH C HEKOTOPBIMH FeOXHMHYECKHMH TeHAeHUUsMH Mar-
Martuyeckoro npouecca, I M. Apcasosa cunraer, 4T0 OHH BO3HHKAIOT B pe-
3yJbTaTe Pa3BHTHS B KOPe 0YAT0OB KHCJOH MarMbl, KOTOpble NOIVIOMIAIOT Ha-
* IIOPHBIE BOIH, & NMOTOM HX OTTOPraioT B NpOLecce KPHCTaNJH3aluH.

EnuHas npupofa pasiuyHbIX XHMHYECKHX THIOB BOJ B 00JaCTH MacCH-
Ba Bynkana MengeneeBa, skiawouas MecropoxAenue opaunit Ilnsx, u npo-
HCXOXKJAeHHe HX H3 XJOPHIHO-HAaTPHEBLIX BOJ NOKa3aun B ctathe B. M. Iy-
HudeBa. OJHAKO I'UJpOTepMalbHbIE BOAbI, 110 MHEHHIO aBTOpa, 00pasyrTca
npH pa3GaBJeHHH HHMKE3aJIeralouX COJNEHLIX XJOPHIHO-HATPHEeBO-KadbliHe-
BbIX MeTaMOpP(M30BAHHBIX CEIHMEHTAUHOHHBIX BOJA MOPCKOIO IPOHCXOMK-
IeHHsI.

B. M. Kononos u P. . Tkauenxo i GeperoBbIX TEpPM, BKJIIOUAH H G-
perpeTble XJOPHAHO-HATPHeBble BoAbl [opsuero Ilaska, moxkassiBaloT nps-
MO€ BJHSIHHE MOPCKHX BOJ, NMOCTyNAlOIHX B OeperoByIo 30HY 10 pasjoMam
0 TpelIHHAM 3a cueT rumpoaudra 1 ocobenno napandra.

B. M. Cyrpo6os u A. M. Yupxos Ha ocHOBe OOCYXKIEeHHS Pe3Y/bLTATOB
Onpefle/leHHs pajoHa B ras3ax TepMONpOAB/JEHHI BBICKA3bIBAIOT NPEAR0N0-
JKeHHe O CBfI3W MOBLILIEHHBIX COXEpKaHui pafoHa C TOCTYNJIEHHEM ero
B HHXHHE YaCTH THUAPOTEPMAJbHBLIX CHCTEM C TIYOHHHBIMH 3MaHALHAMIU.

Jns moHHMaHUs NPHPOAB! THAPOTEPMAaJbHBIX PacTBOPOB M HX MHHepa-
JIH3YIONEr0 3HAUEHHS B Psijle cTaTell mpUBJEUEHBI 3KCHNePUMEHTaJbHbIe TaH-
Hble H TeopeTHYecKHe pa3padoTKH C HCNOAL30BAHHEM MNapaMeTpoB coBpe-
MEHHOr0 THAPOTEPMaJbHOTO IpoLecca: BJAHsAHHE cOCcTaBa M KOHIEHTpAaIlHi
CONeBBIX H JIETYYHX KOMTIOHEHTOB Ha COOTHOLIEHHS TepMOAHHAMHUYECKHX
napamerpoB (JI. H. Xeruukos u JI. A. Camoitnos), nuHaMHAKH pyAoobpaso-
Banusa (B. C. Tony6eB n ap.), haxTopa pazdecaeHH XHMHUECKHX 3JCMEHTOB
B rufiporepManpibix pacrsopax (JI. H. OBYUHHEKOB H Ap.), IPHMEHEHHsT pe-
3y/AbTATOB TemjoMaccoobMena ajs onpefeldeHHs (U3HKO-XHMHYECKHX VCJIO-
BHH MuHepasooGpa3zoBaHust B ruaporepmanbueix cumeremax (B. J. Ilawm-
nypa).

Pax crateit nocBauien MeTalJIOHOCHOCTH COBpeMeHHBIX ruaporepm. OG-
I{(He BOMPOCH 3aKOHOMEPHOCTeH pacnpefeacHus MeTaJJoB B pasIHYHBIX
XHUMHYECKUX THIIAX BOJ, BIHAHNS Ha COIEPIKAHHE METAJIOB OKHCIUTE]BHO-
BOCCTaHOBHTENBHOTO NOTeHIlHaaa pacTBOPeHHBIX razoB, pH M aHHOHOB-THr-
HHTOB paccMoTpeHnl B crathe I. A. [osneBofi. B psame apyrux cratefi paercst
XapaKTepuCTHKa MeTaJJIOHOCHOCTH KOHKPETHHIX MECTOPOMIEHHIl TepMalb-
HBIX BOJA: yJbTPAKHCJABIX TepM ByJIKaHuueckoro npoucxoxnenus (P. U. Tka-
yenxko H A. B. 30T0B), ABYX pasanyHBIX FCHETHYECKHUX THIIOB TEPM — KHCJBIX
BY/JIKaHHYeCKHX BOA DOeKo M TVIVOMHHBIX XJOPHAHO-HAaTpHeBHIX BOA Ilayxker-
ki no Pb u Zn. Mutepec npexacrasasioT daHHBIE MO pacupepencunio Pb
H Zn Mexnay Bomoit u mapom (M. A. Meunsitaos, JI. IT. Hukutuna), GopHoit
kucaotel (P. A. IlyBanosa). B crarse O. A. Oseposoft, B. C. Banuukoro
H AD. NPUBOASATCA HOBHIE JAHHBIE MO MHTPALHH PTYTH H CypbMBI B mapora-
30B0¥ (haze rHAPOTEPM H BLICK23bIBAIOTCH COOODAMEHHS O BO3MOMKHOCTH
KpHCTANIH3alHH KHHOBApPU H aHTHMOHHTA M3 ra3oBod (asbl.

Heckonbko paGoT MoCBANIEHO BONPOCAM IEpPeHOCa B PacTBOPax H KOH-
LEHTPAlHH OTAEJLHLIX KOMNOHeHToB. Tak, B cratke B. C. Baauukoro
u E. M. 3y6koBa paccMoTpena akKyMmyJasilis KpeMHe3eMa B HIPOTepMalib-
HhiX pacrBopaX. B cratee IO. Il. Measuuk # Ap. nNpHBORATCA HaHHbE MO
YCJIOBHAM BBIHOCA, MHUTPALUH M OTJIOMEHHS JKeseda IJd IOHHMaHUSl 3THX
NPOLeCCOB B ByJKaHHuecKux paiionax. T. M. CymeBckas MeTaJJIOHOCHOCTh
THAPOTePMANLHLIX PAacTBOPOB aHaNHM3HPYCT IO COACPKAHHIO BKIIOUYCHHH
Fe0JIOTHUECKHX THApOTepMa/ibHbIX MHHEPaJIOB.



Bl psize crateii paccMOTpeHBl OCOOEGHHOCTH KaJblepbl Y30H, KoTopas
B TIOCJeHEE BpeMsd 3aCHYXKEHHO NpHBJIeKaeT BHHMaHHe HcCJaeoBaTesei.
OxapaxTepu30BaHbl XMMHUYecKHe THOBI Box Kaabaepbl (I, @. Iluaunenko),:
MeTaJJIOHOCHOCTb Kaablephl ¥3ou (C. M. Haboko).

B cratbe M. A. MensifiioBa npuBOAATCA AaHHbIE O COCTaBe JETYYHX Y-
JIEBOAOPOMOB H H30TONHOM COCTaBe YIVIepoAa, UTO CBHAETEJbCTBYeT 06 3H-
noresdoM ero upoucxomiaenuu. H. C. BeckpoBubiM u Ap. faua xapaxrepu-
CTHKAa COBPeMEHHOro He(TemposiBIEHHSA B Kadblepe Y30H. XapaKTepHCTHKE
ONIHOBPEMEHHO BO3HHKAIOWHX (aluil THAPOTEPMAaJbHO-H3AMEHEHHBIX NOPOL:
apPTHAMNU3HDOBAHHBIX, LEOJHTHSHPOBAHHLIX, KBaplleBO-aAyJ/sIPOBLIX, IIPONH-
JHTH3HPOBAHHEIX, THAPOTEPMaJbHBIX IJIMH nocBsmeHa craThs C. @. [aa-
paTckux. I'. A. KapnoBeiM npuBemenbl GpiH3HKO-XHMHUECKHE NapaMeTphl MH-
Hepa/nooOpa3oBaHusl, NOJYyUYeHHble B Pe3yabTaTe 3JKCIEPHMEHTOB Ha yyacT-
KaX THAPOTEPMAJLHOTO Ipouecca.

Psin cratefi Kacaercs MeracoMaTHueckoro sddgexra aeilcTBHA THAPO-
TepM: no ruaporepmanbibiM rauHaMm (A. C. Oroponosa), 30HaM NPONHIHTH-
sauun (I'. A. Kapnos). O. I'. u B. H. BopucoBeiMu cienaHa NONbITKa He-
[0Jb30BaHHY AAaHHBIX NPHPOAHBIX accoUHAlHHA o0JacTedl cOBPEeMEHHBIX IpO-
LeCCOB JIIA NOJYYeHHsS OCHOBHBIX TEPMOAMHAMHYECKHX JAHHBIX DeaklHi H
COeNHHEHUH, NPEeICTaBAAIONIHX TeOJOTHYECKHI HHTepec.

B crarbix HaumIH OTpaKeHHe HOBEHIIHE pe3yJbTaThl HCC/eL0BAHHI
ocoGennocTeil cOBPeMEHHBIX MHHEPa/ao06pasyoUHX THAPOTEPMAIbHLIX pac-
TBOPOB obJsacTell aKTHBHOrO ByJnxKaHH3Ma. M Bce Xe ocTanuch AHCKYCCHOH-
HBIMH BONPOCHl TeHe3Huca IVyOHHHBIX NeperpeThiX pYAOHOCHBIX XJIOPHAHO-
HaTpHEBBLIX THAPOTEDM H CBA3H HX C MarmMaTH3MoM. [is pasBHTHA TeopuH
THAPOTEPMAJbHBEIX IIPOLECCOB PyL0006pa30BaHUA BeCbMa BayKHO H3YUeHHe HX
(pH3HKO-XHMHYECKOIl OCHOBHI.



COCTAB 1 TEHE3HC
MUHEPAJIOOBPA3VIONIUX TUAPOTEPMAJIHLHBIX
PACTBOPOB OBJIACTEN

ARTUBHOTO BYJHRAHUSMA

C. I. HABOKO
(Hucruryr eyaranoaceuu JBHI] AH CCCP)

XUMHUYECHKHE THUIIBI BYJIKAHUYECKHUX BOJ

Has Godbmoit Tpynnbl PYAHEIX MECTOPOXKAEHHI onpelensiercs HX
SHJOrenHoe rHApoTepMaJbHOE HNPOHCXOMAEHHE. B xnaccrnueckoii TEOPpHH
THAPOTepMaIbHOrO pyRoo6pasuBalisi HCTOUHHKOM THADPOTEPMAJBHBIX PYLO-
06pasywoIuX pacTBOPOB pPAaCCMaTPHBAIOTCSI KOHKPeTHble MarMaTHYecKHe
HHTPY3uu. B KpoBne HHTpPy3uii pasMelnaloTcs pyAHEIE MeCTOPOMKIEHHS
C TepPBHYHOH PYAHOM 30HAJBLHOCTLIO, OUpeNeaseMOH CHaZoM TeMmepaTyphl
rHJpoTepMaibHBEIX pacTBopoB. OgHako Bee Oodblile NOsSBAsieTca paboT, B Ko-
TOPBIX Ha OCHOBe re0JOrHYecKHX H IKCIePHMEHTaJbHBIX JaHHBIX JOKasbiBa-
eTCsl MHOrONpHYHHHOEe 06pasoBanHEe METaNJ0HOCHBIX PAacTBOPOB, HopMHUPYIO-
imux pyausie Mecropoxienus (C. . Beaesues, B. C. lomapes, H.T. Cynosu-
koB, @. K. Ilsnynus u Ap.). OCHOBHBIMH BONpOCAMH B TEOPHH THAPOTEP-
MaJbHOTrO p}"lIOOﬁpEBOBHI-IHSI ABJAITCA HCTOYHHKH TeEIlJa, BOAbl, MHHEDAJbL-
HOT'O BellecTBa, ‘)’CJIOBPII?I MUTpallMi H KOHIEHTpalHH MeTaJ/lJIOB, 3aKOHOMEp-
HOCTH pasMelleHUs NOJIe3HblX McKomaeMbiX. Ha ocHoBe 6ajlaHCOBBIX TeOXH-
MHYECKHX HCCJIE,IIOB&I‘!HI‘;I, H3YUEeHHs H30TONHOro COCTaBa OTAEJbHBIX KOMIIO-
HEHTOB pYAHOrO BellecTBa THAPOTEPMAaJbHbBIX MECTOPOH{,ILCHHFI NOoABJAIOTCHA
JA0Ka3aTeNbCTBA B MOJb3Y TOTO, YTO BOJA M MeTajJbl B HHX HMEIOT pas/uy-
HOE IIPOHCXOKIEHHE.

CoBpeMeHHble THAPOTepMaJibibie NMPOLECCH, PasBHBaiollHecs B 00Ja-
CTAX AKTHBHOrO BYJKaHH3Ma, CO BCell OUEeBHAHOCTLIO MOATBEPKAAIOT IOJH-
reHeTHYeckoe NPOUCXOXKIAEHHE BOALl H MeTajJ0B B COBPEMEHHBIX MHHEpaJo-
H pynoo6pasylomux ruaporepMax. Iloutn eAMHOAYUIHO NpH3HAeTCs BJAHSHHE
Ha (OpMHPOBaHME Tel/Ja W BeUIeCTBEHHOrO COCTaBa TepMaJbHBLIX HCTOUHH-
KOB oO/1acTeff aKTHBHOrO BYJKAHH3MAa 3HAOTEHHOro ¢Jionna, BaXo3HBIX BOX
€ MX MHHepa/JbHOIl HATPY3KOH ¥ BelllecTBa BMEIIAIoMUX MOPOJ.

Psan BysnkaHONOroB NpH3HAIOT OCHOBHLIM TEHEPATOPOM COBPEMEHHbLIX
ruipoTepM KoHKperHsle uuTpysuu (B. W. Iluiin, I'. M. Baacos, 1. E. Vaiir
H Ap.). OcHoBHEIM nosnoKeHHeM B paGorax B. M. Iluiina sBnserca mpusua-
HHE CBSI3H TePMAJbHBIX HCTOYHHKOB ¢ GJH3NOBEPXHOCTHLIMH MarmMaTHUYecKu-
Mu ouaramu. OCHOBHIBafiCh Ha KJAaCCHYECKHX NPeACTaBJAeHHAX O CrelHaH-
3allud OCHOBHBLIX M Kucablx Marsm, b. M. Ilufin cunTaeT BO3MOXHBIM H3 BCErO
pasHooGpasusi TepManbHHIX Boa KamuaTku BbIJIeNHTb IBe TPYNNB: CBS3aH-
Hble C OCHOBHBIMH MarMaMHu M CBSI3aHHble ¢ KHCABIMH Marmamiu. IlepBue Go-
raThl I0BeHHJIBHOH BOJOH, XJOPOM, YIrJeKHCI0TOH, MBIIILIKOM, CYPbMO¥, IHH-
KOM, BTOpblie GelHee IOBEHHJILHON BOZAOM, XJOPOM, YIJIEKHCIOTOH, HO Goraue
a30TOM M OTJIHYAOTCHA PYLHBIMH KOoMnoHeHTaMH. OTHOCHTENbHOE COMEpKa-
HHe I0BeHH/JbHOH BOABl ompenensier, no B. W. Ilufiny, crenedb MHHepaJi-
3allHH TepMa/dbHbIX BOA. B TO Xe BpeMd B COOTBETCTBHH C Da3nHYHAMH
B COCTaBaX TePMaJbHBIX H XOJOIHEIX MHHEPa/JH30BAHHLIX HCTOYHHKOB Das-
JHYHBIX TIO0 BOo3pacTy ByJdkaHuueckux pagionoB B. W. Ilufin pasmeaser tep-
MaJjbHble BOIAH oGsacTell aKTHBHOrO ByJKaHHW3Ma Ha JiBe TPYyNNbl B 3aBHCH-
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MOCTH OT CTAJHH OCTLIBAHWSA MAIMATHUCCKHX OYATOB: CBEXKHE M MeTaMop-
(hH30BAHHBIE, T. €. OCHOBHOE Pa3Ho00pa3ue XHMHYECKHX THIOB TepMaJbHbIX
oA B. M. Iuiin onpenensier pasguuusiMH B COCTaBaXx MarMm (OcHOBHBIE
H KHC/Ible) U CTeleHH OCThIBaHMS MarMaTHUYEGCKHX Ouaros (cBexme M MeTa-
MOpthH30BaAHEBIC BOJH).

H. E. Yaitr, npusnasasi, YTO BCe THUNH! TEPMAa/JbHLIX MCTOYHHKOB NPSIMO
HAH KOCBCHHO IPOHMCXOAAT H3 MMAOTHBIX BYJAKaHHYeCKHX ITap0B, HE OTPHILAET
HX CBSI3H C KOHKPETHBIMH MarmMaMmu untpysui. Knaccuguranus TepMajbHBIX
BOJ oGjacTefl akTHBHOrO ByJKaHH3Ma ¥YaliTa, NOCTpOeHHAs® Ha COOTHOIIe-
HHAX OCHOBHBIX THIIOB BYJKAHHUCCKHX BOJ, BBITJISANHT CJIOXKHOH H BK/JIIOUACT
29 rpynn. Pasgenense ux OnpejensieTcs coyeTaHHeM pas/iHyHbiX o6GcTaHOo-
BOK — JaBJjeHus (naBjerue Bpllle, PaBHO H HMXe JaBJeHHs HacHILEHHOTO
napa Aaf COOTBETCTBYIOUIHX TEMUepaTtyp), TeMmepaTypw (Bnicokue>370°
cpeanne or —150 po 370°% nuskme —100°), ¥ riuyOGuHEL 3aJerauds HHTPY-
3ull (ymMepeHHO rayOOKHe HHTPY3HH, HHTPY3HH CPeIHHX rJyGHH, HernyOokue
HHTPY3HH W JIaBhI).

I'. M. BiacoB nocaeaoBaTe bH0 pasBUBAeT B cBOMX pafoTax IpencTaB-
JeHus 0 BellylleH posau ByJKaHWYECKHX 3MaHauud B (GopMupoBaHuH Tep-
MajbHbIX ucreunukoB. Caeaya pauubsiM B. Y. Ilmfina u JI. E. Yaiira, nepe-
rpeTbie XJOPHUAHO-HATPHEBBIE BOJBI OH ONpeAeksieT Kak HepBHYHLIE, POMLO-
HayaJbHble M CBA3BIBACT HMX C KOHKPETHBIMM MarMaTHUeCKAMH OyYaraMmH.
I'. M. Brnacor pasiessieT BCe THNB TepMaJbHLIX BOJA 06JacTedl aKTHBHOTO
BYNKaHH3Ma Ha /iBe OCHOBHBIE PYNINLl B 3aBUCHMOCTH OT CTeNeHH OTKDPLITO-
CTH MarMaTHYeCKHX 04aros.

IlepeuncieHHHIM  TPEACTABJACHHSAM  INIPOTHBOPEUHT  KJIacCHpHKAUUA
B. B. HBanora. ITo ero muenuio ofpazoBalie Pas3iHYHLIX THIIOB TepMaJtb-
HBIX BOJ NPOKHCXOAUT XOTS U OAHOBPEMEHHO, HO He3aBHCUMO JAPYr OT Apyra,
UTQ He NI03BOJIsieT FOBOPHTL O elMHOH ofmiell cxeMe, 0 efMHON reHeTHUECKOH
JIHHAN TPOHCXOXKIEHUS] TepMaJbHBIX BOA ByJaxkahuueckux obGjacreil. B coor-
BETCTBHH C 3THM OH BLILEJAET UEThIDe HE3ABHCHMBIE JAPYr OT Apyra TPYIIbl
TepManbHbIX BOA. B 370i n30MA1HH 3aKTI0Ya€TCH OCHOBHOH HEAOCTaTOK
Knaccupuranun B. B. MeanoBa. B 10 e BpeMs ero reseruyeckasl KaaccH-
thukanus nporpeccuBHa, TaK KaK B OCHOBY ee IIOJIOXKEHbI Te0JIOTHUECKHE M
reoxuMudeckne oGcTaHOBKH (opMupoOBaHuA TepManibHeix BoA. B. B. Msanos
BhIIEASET CAelylonlHe TEpMHL.

1. CepoBonopoino - yraekucabe dyMapoabHble Tep-
M bl, (OPMHpYIOIIHECs B OKHCJHTENbHOH 00CTaHOBKe AeHCTBYIOUIHX BYJKa-
HOB IIPH HENMOCPCACTBEHHOM YUACTHH BYJAKANHYECKHX ra3oB (BbIZEJICHHE 3TOH
TPyNIbl BrOJHE ONpaBAaHO TMOCAeAYIOUHMH paboramu).

2. A30THO - yraekucJabie TepMb. DopMHpyOTCS B rayGHHHOMK
BOCCTaHOBHTEJNLHON 00OCTAHOBKE B aHOMaJbHO-BLICOKHX TeOTEPMHUGCKAX YC-
JIOBHAX, CO31aBaEMBIX TEIJIOBHIMM NOTOKAMH OT AKTHBHLIX BYJKAHHUSCKHX
04aros.

3. ¥ranexkucable TepMb. PopMupylores B riyOMHHOH BOCCTaHOBM-
TenbHOH 00CTaHOBKe B cepe BO3AeHCTBUA TepMOMeTaMOpQHUYECKHX IIpoO-
1IeCCOB.

4 AzorHbie TepMBb. QOpMHPYIOTCH B BOCCTAHOBHTEJALHOH 0GCTa-
HOBKE BHE 3aBMCHMOCTH OT BJAHSHHS MarMaTHYecKHX H TepMoMeTaMoppuye-
CKHX MPOLIECCOB 3a CYeT LUPKYJAANUM aTMOCHEePHLIX BOJA U BHINEJaYyHBaHHA
HOpPO.

Ha nam B3arisa, oTpbiB mocaefuux ABYX TPYIN OT a30THO-YTJAEKHCIBIX
(neperpersiX XJOPMAHO-HATPHEBBIX 110 APYTHM KJacCHMHKAUHAM) HCKYyc-
CTBeHHBIN. ONHaKo BhIIENEHHE HX KaK XHMUYECKHX THIOB CIUHOH ByJKaHUYe-
CKOH rpynmbl THAPOTEPM BIojHe onpasiaHo. Ilpu stom 3a «rasoBblit npuH-
nun», nonoxeHHblt B. B. HBaHOBbIM B OCHOBY Ha3BaHHH TreHETHUYECKHX
IPYNN TepMaJbHLIX BOJ, €ro Kiaccu(uKalus NnoABeprasack KPHTHKe CO CTO-
poubl . M. BnacoBa u ap. 'aswl TuapoTepM — HaunGoJee MOABHKHBIA KOM-
TIOHEHT, MOABEPAKEeHHbIH MaKCHMaJbHOMY H3MeHeHHI0 B npolecce ¢uabrpa-
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LM PacTBOPOB H HX PAasrpyskH. YcoBepuleHCTBOBaHHe oTGOpa H aHaau3a
THIpPOTEPMa/bHBIX Ia30B y2Ke H3MEHHJIO r430BYI0 XaPaKTEPHCTUKY BbLILC/ACH-
ueix B. B. MBanoBelM renerudeckux rpymnn TepMaJbiblx Bog. IlemecooGpas-
HO NpY BHIAECHHY XUMHUSCKHX TUHOB THAPOTEPM YUMTHIBATH UX COJNEBOM
cocTas.

Mbl mpoposaKaeM HasbiBaTh TepMaJbHble MHHEPaJH30BaHHBIE BO/bI
o6GaacTell aKTUBHOrO BYJNKaHH3Ma BY/JIKAaHHYECKHMH — MarMaTHYECKUMH B
COOTBETCTBHY C BYJAKAHWUYECKHMH rasaMu, 3aBeJOMO 3Hafd, 4TO Kak TeM, Tak
H IPYTHM CBOHCTBEHHB 3arpsiaHenue aTMocthepbl areHTaMH X TPOAYKTAMH
peakuuil ¢ mopoiamMH, Yepes KOTopele ocyulecTBaseTca HX ¢uabTpauus. Ects
BCE OCHOBAHHA PaccMaTpPUBATb TepMalbHBEIE BOABI 00/1acTell AKTUBHOTO BYJI-
KaHu3Ma Kak e/IMHYIO TeHeTHYECKYIO TDYINY, NMOCKOJbKY B OCHOBe ux Gop-
MHPOBaHHA Jie/KaT COBPEMeHHLIE MarMaTHUYecKHe [pOIecchl, Onpeaensioiue
HX TeIIOBOH peXXKHM M OCOOEHHOCTH COJIeBOTO H ra30BOro cocrasa. B enu-
HOM KJ4cce TepMaJbHBIX BOJ o6/acTefl aKTUBHOIO BYJKaHH3Ma Iesiecoos-
PasHO BBHILE/SATH JBe OCHOBHEIE I'PYIIIEL

1. Bynkagudeckue, HAH cOOCTBeHHO MarvaTHuecKHe, BOMIBL, (PopMH-
pylolluecss TPH KOHAEHCAUHH BYJKaHMYECKHX Tra30B H3 CyOByJAKaHHue-
CKHMX M ByJIKaHH4Yeckux Tes. Jlis HHX XapakTepHO HaJHuype TajoMJHLIX Ki-
cnor. Pasutel Ha (GyMapoJbHBIX NOJAX JAeHCTBYIOIHX BYJIKaHOB.
CoOTBETCTBYIOT  CEPOBOAOPOTHO-YIVIEKHCIBIM  ((QyMapoabHbiM)  TepMam
B. B. MBanoBa, HO BK/JIIOYAIOT DaJcKO HE BCE MECTOPOXKAEHHA BOL Ta-
KOro cocTaBa.

2. Marmarorenuble BOALI — IIYOHHHBIE THAPOTEPMAaJbHBIE PAacTBOPHL H
ux anaddepeHnnarsl, Bo3HHKaIIHe B 00sacTAX pasrpysku. PopMupyoTcs
noJ BO3JelicTBHEM TyOMHHOrO Marmartnueckoro ¢uonza. IIpuypouennr x
BYJKAHO-TEKTOHHYECKHM  KOJbIeBHIM  CTPYKTypaM, rpafeHaMm, Kalb-
depaM H TJaYOHHHEIM pas3joMaM BHe AaKTHBHHIX ByJakaHoB. Cpexn
HUX BBIENAOTCS JABe INOATPYNNbLI TEperpeTbie W TOpsidue B 001aCTAX HX
pasrpysKH.

Pagnenenne Ha JBe OCHOBHbIE I'PYMNNEl ONPaBAaHO NPHHIUMHAIBHO Pas-
JHYHBIMH YCAOBHAMH OTHAEIeHHA H3 CHAHKATHHIX Pacl/iaBoB JIeTYYHX, COOT-
BeTCTBEHHO Pas3NHUHBIX 1O cocTaBy. Bl yenoOBUSX OTACNEHHH JACTYUHX W3 CH-
JHKATHBIX pacniaBoB CyOBYJIKaHHYeCKHX M BYJIKaHHYECKHX Macc, T. &. B
NPHIOBEDXHOCTHLIX H NOBEPXHOCTHBIX YC/AOBHSX, BTIapax BOAL HH3KOH MI0T-
HOCTH JIETST TraJOuJHble KHCIOTH U TPH HX KOHZEHCAUHW U IpeBpalleHHH
B BYJKaHHYECKHE — MarMaTHuecKue BOJbl — CTAHOBUTCH HeuzOeKHBIM MOSB-
JieHHe B HHX TaJIOMJHBIX KHCIOT, T. €. 06pa3oBaHHe KHCABIX H Y/AbTPaKHC-
JIBIX XJIOPHCTO-BOAOPOAHBIX pacTBOpOB. BTopas rpynma MarMaTOreHHBIX BOJ
(opmupyeTcs 104 BO3ACHCTBHEM JIETYYHX, OTAGNMBLINXCH H3 CHJIHKATHBIX
pacnaaBoB Ha GoJbmux raybuHax. B mapaX BBICOKO# NJIOTHOCTH, COMJACHO
MHOTOYHC/JIEHHLIM 3KCIIepHMEHTaM, XOpOUIO PACTBOPAIOTCA Ile/0UHble MeTaJ-
Jbl, KpeMHe3eM H pyamble. ITosToMy moj BO3JelcTBHEM TaKHX NapoB B KOH-
KPeTHOH TI'HAPOreo/I0rHyeckoil obcraHoBke (POPMUDPYIOTCS Heperpersie XJIo-
pHIHO-HATDHeBLle BOAB, OoraTele XajaHeM, KpeMHe3eMOM H MeTaJjJ/aMH,
¢ peaxlued, G1H3KOH K HeHTpanbHoH. Ins Takux ruaporepm ob.aacreil ak-
THBHOTO BYyJKaHH3Ma 3eMJIN XapaKTepHBEl CXOJHble IeHeTHueckue Koadu-
nueaThl Na:Cl, Li:Rb:Cs u apyrue, a Takxe MeTaJ/0reHeTHyecKas
(Hg—Sb—As ¢ s0i0TOM M NmONHMETaNJIaMH) chnenHanusamusi. B cuay uX
neperpetocTd B 00JacTH pa3rpyskd BO3HHMKAOT pa3HoobpasHble XuMHUe-
CKHE THIBI TepMalbHBIX BOJ, KOTOPHIe OTHOCATCS K AH(@epennnatraM poxo-
HavyaJabHLIX XJOPHIHO-HATPHEBREIX pPacTBOpoB. PH3HKO-XHMHYECKHE MapaMer-
pel pubdepeHnHaTOB ONPeAeNsIOT NpPoLecchl NOA3eMHOr0 H MOBEPXHOCTHOIO
BCKHNAHKWA W JleTa3alliy TIEPerpeThlX XJO0pUAHO-HATPUEBLIX BOJ, KOHJeHCca-
IHH BTOPHYHOrO THAPOTEPMAaJbHOro napa, pasbaBieHuss BaJO3HBIMH BOJA-
MH H okHcaenHe. OcHOBHAA YacTh cyabdhaToB B nupdepeHinaTax BO3HHKAET
B pe3y/abTaTe OKHC/IEGHHS CePyCOAEpHAllHX KOMIIOHEHTOB BOJ KHCJOPOLOM
BO3AYyXa ¥ OHOTGHHHIM nyTeM. YI/SKHCAOTa SHAOreHHas, ruapokabonar-HuoH
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BOSHHKaET B XJODHAHO-HATPHEBLIX BONaX NPH OXJAaMAeHHH HX B OCHOBHOM
3a cuer pasdaB/ACHUA BANO3HBIMM BOMAaMH Ha rayduHe HHMKE YPOBHSA BCKU-
nanus ¥ jaeraszauud. Bropas rpynna TepMaJbHblX BOA obnacreil akTHBHOTO
ByJKaHH3Ma HMeeT IHPOKOE PAa3BHTHE H XapaKrepHsyeTcs pa3nooGpasueM
(pusuko-xnMuyecknx napamerpos (T° pH, Eh), munepanuzauuu, conesoro
M raszoBoro cocraBa. OOGHMIUM And HHX SBISETCA OTCYTCTBHE INEPErperTocTH
B oGnactu pasrpyskd. Onn o6nepuusorca b. M. Iluitnom B rpynmy Mera-
MOpP(H30BAHHBIX BOJ ¥ COOTBETCTBYIOT BOAAM OoJsiee JPEBHUX THAPOTepMalb-
HBIX CHCTEM, BOJAAM, OTAENSAIOMHMCA M3 MarMaTHYeCKHX MHTpy3ui HaunGosee
no3fied craguu ux octmBauud. Ilo kmaccuduxauun B. B. Msanosa, 3t0
YIJeKHeabe TepMbl, (opMupyloniuecs B chepe BO3ACHCTBHA TepMOMeTa-
MOpGHHYECKHX IPOIECcoB, B a30THBIE TepMbl, GopMupyomnHecs BHE 3aBHCH-
MOCTY OT BJAHHHHA MarMaTHYecKHX H TepMoMeraMop{uueCKHX MPOUECCOB.
Opnaxo Gogblias 4acTh TAKHX MECTOPOXKICHHMIT TepMalbHBIX BOI, HA HAall
B3TMIS, OTHOCHTCA K MArMaTOTeHHBIM BOZAM: /i1l HUX XapakTepHa 3Haul-
Tedbiad HOad XJIOPHAHO-HATPOBON0 KOMHOHEHTa, 060TalleHHOCTb PeAKHMH
LEJOYHLIMH MeTaJiaMi, 60poM, Ta Ke PTYTHO-CYPbMAHO-MbIIIbIKOBAS MH-
Hepanuzanug. Bo3HUKHYTH OHH MOIVIH B ONPEHEJCHHLIX TEKTOHHUYECKHX H
THAPOre0yiOTHYECKHX YCAOBHAX NpH pazGaBieHuy pOAOHAYAAbHBIX XJAOpHI-
HO-HATPHEBBIX PACTBOPOB MOA3eMHBIMH BOLAMH HHMKE 30HBI HX BCKHIaHHA.
J10 onpelensieT HX MEHBUIYIO HarpeTocTb M COOTBETCTBEHHO TOABJeHIHE
B HHX Taipokapbounar- i cyxbdar-HOHOB H TeM CcaMbiM aKTHBHOCTb B peak-
LUAX C TIOPOAAMH H YCA0MHEHHEe KaTHOHHOTO cOCTaBa.

[leperperbie XMOpPHIHO-HATPHEBble BOABL 1 ux Auddepentnars Hando-
Jlee¢ H3y4YeHBl B CBA3H C HX pasBeAKOH AN HCIONL30OBAHHA B 3HEDPreTHKC.
DTOro Henb3d CKasaTh O BTOPOil IPyIile MarMaTOTEHHHIX BOJ CJOXHOTO Co-
craBa. TOABLKO TOCAC BCECTOPOHHEr0 HX H3YYeHHs MOXKHO OYAET ONpeldesauTh
HX [OJOMEHHe B K/IaCCH(GHKAUWH TepMasabHLX BOX 06GracTeét AKTHBHOTO
BYJIKaHHU3MA.

B To e BpeM#a 115 KOHKPETHHIX THPOTEPMA/BHBIX MEeCTOPOKAEHH
TeperpeTsix XjaopuiHo-natpueBelx Boa Kamuarcko-KypHabcko# Bysaxanudge-
CKOH AYTH ¥ ADYTHX aHAJOTHYHEIX palionoB B paboTax NOCAEHHX JeT J0Ka-
3blBaeTcs NEPBHYHOCTb MNEPErpeThX XJOPHAHO-HATPHEBHIX BOJX H BTOpHU-
HOCTh APYruX XHMHYECKHX THNOB BoJ. B BYJIKaHO-TEKTOHUYECKOH derpeccuu
Vaon I'. @. IIuanneHko OTKPHITHI aHAJOTH BCeX NPAaKTHYECKH H3BECTHBIX
B ByJKaHHYeCKHX pailoHax KamuaTkm TepMalbHBIX BOJ, KOTOPBIM NIpHITH-
ChiBalloch camMoe pasnuuHoe npoucxoxiaenue. Ha rpaduxe cmemenus yson-
CKHX TepM, cocTaBaennoM I. @. IlmanneHko, JoxaTcsd JaHHHe 0 cOCTaBe
BOJ BCEX H3BECTHBIX BLICOKOTEMTEpPaTypPHBIX THAPOTEPMAaJbHBIX CHCTEM 006-
JacTedl aKTHBHOTO BysnkaHuaMa. CoueTanue pasinyHbIX XMMHYECKHX THIOB
TEPMaNbHLIX. BOJ, NEPBUYHOCTL NeperpeThiX XJIOPHIAHO-HATPHEBLIX ¥ BTOPHY-
HOCTb APYTHX XHMHYecKHX THIOB BoA nokasausl C. C. CumopoBuIM ANs rHI-
poTepMa/abHOfl CHCTeMEl MdccuBa Bynkana Menneneea — opauuft ITnsxk,
B. B. Asepresnm u K. I1. ®nopencknm, C. M. Ha6oko — KamGaabubiit xpe-
Her — [Tayxerka.

Taknm oGpasom, cpeiu MarMaTHYeCKHX BOJ BBIAEIAIOTCS POJOHAYAb-
Hble Heperperbie XJOPHAHO-HATPHeBble BOALI H AupdepeHnyuaTsl HX B BHIE
CMEIIaHHBIX ¥ OKHMCACHHBIX BOI CJOMKHOIO COCTaBa: XJOPHAHO-cYAb(aTHLIX,
XJAOpHAHO-CYAb(MaTHO-THAPOKAPOOHATHRIX, CYAb(ATHLIX, THAPOKAPOOHATHRIX
CJA0XKHOID KaTHOHHOrO COCTaBa M, HaKOHEl, KOHIeHCAaTOB I'HIDOTEPMAasbHO-
To mapa — aMMOHHAHO-CYNb(aTHBIX, THIPOKaPOOHATHBEIX U GOJiee CJIO0MKHOrO
coctaBa. Byaxauuueckue — MarMaTHuyecKHe BOJIBI, KHCJBie U YIbTPaKuCaBIE,
MarMaTtorenHbple H3HaYalbHO, HMEIOT peakuuio, OJH3KYI0 K HeHTpanbHOH,
KHCIOTHOCTh HX Aud@epeHIHAaTOB BTOPUYHAS 3a CYET OKHCIEHHS Cepyco-
JHepKaluHX KOMIOHEHTOB BOALI U THAPOTEPMAJbHOTO Napa KHCI0POLOM
BO3AYXa H OHOTeHHBIM IIyTEM.

B npoGneme mpomcxomxaenuss MuHepanooGpasyiolHX pacTBOPOB 06Ja-
CTeH aKTHBHOrO BYyJKaHH3Ma OCHOBHBIM SIBISETCS ONpelescHHe TeHesnca
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IEePErpeTEiXx XJOPHAHO-HATPHEBHIX BOA. [ayOuHHAs, 3HJAOreHHad NPHpPOAA
X JIOKa3blBaeTcs TIe0JOTHYECKHMH, IeOTePMHYECKHMH H TeOXHMHYSCKUMH
ocoGeHHOCTAMM HX nposbieHus. Ilo reosorudyeckumM AZaHHBIM OHH HNOLHUMA-
I0TCSL Ha II0BEPXHOCTh M0 TAYOHHHBIM JIOJNTOMKUBYILHM, CEKYIUHM (yHaa-
MEHT pa3jIoMaM, KOTOpbie CAYMHIH TMPoBOAHHKaMH Marmul. Ilo reoxumute-
CKHM JaHHBIM OHH MMEIOT IJTaHeTapHYIO BHIIEDIKAHHOCTb COCTaBa M IeHETH-
HEeCKHX KO3((HUMEHTOB, CXOAHYI0 PTYTHO-CYPbMAHO-MBIIIBAKOBYIO MiHepa-
NH3allHIo, CTPOre KOPPEAHDPYIONIYIOCS C XJOPHAHO-HATPHEBOH KOMIIOHEHTOH
rugporepM. Maortonnwili cocras cyabpuaHoii cepsl O0JAH30K K MeTEOPUTHOH,
yriepona yraekHcaoro rasa — yrjaepoAy OCHOBHBIX MarMaTHYeCcKHX HOpOZ.
ITo cBoemy cocraBy onn HaunGojlee CXOAHBI ¢ Ta30BO-*KHIKHMH BKJIOUEHHS-
MH B HCKONAeMBIX THAPOTePMaJbHBIX MHHepaJdax. XJOpuAHO-HaTpHeBLlE BO-
Abl M0 CPaBHEHHIO ¢ APYIHMH THOAMH TepMa/JbHLIX BOJ HMeloT HauboJee
BLICOKYIO TEIJIOBYIO MOLIHOCTh H Je6HT. CJOXKHEIM BONPOCOM B TeHE3HCE
neperpeTelx XJOPHAHO-HATPHEBBIX BOJX OCTAETCH CBA3b HX € MarMaTH3MOM.
®opMupoBaHHE COBPEMEHHBIX THAPOTEPMaJbHEIX PAacTBOPOB B 00J4CTAX aK-
THBHOIO ByJKaHH3Ma OPOTEKAeT IO BO3NEHCTBHEM TIJIyOHHHLIX MarMaTH-
uecknx npoueccon. Cogeranue XUMHYECKHX THIIOB TE€PMaJbHBEIX BOJ st 00-
JacTed aKTHBHOIO ByJKaHU3Ma MHpa CBHJETEALCTBYET O CXOJACTBE YCJOBHH
HX 00pa30BaHHs W He3aBHCHMOCTH OT COCTaBA Marmbl ¥ ryOHHHOCTH 3alie-
raupsd MarMaThyecKHX o4aros. Tunuyna npocTpaHcTBeHHas W OJaH3Kas Bpe-
MEHHAs! CBASb NMeperpeThlX XJOPHIHO-HATPHEBLIX TEPM C KHCJILIM 3KCTDY3HB-
HO-UTHUMOPHUTOBLIM BYJIKaHH3MOM, OLHAKO THAPOTEpMAlbHAf JAeATeJbHOCTh
B KOHKDETHBIX DErHOHAaX Hadajacb paHblle HJAH OLHOBPEMEHHO C KHCJLIM
BYJTKAaHH3MOM, NPOJOJKAETCH BO BpPeMf €ro NposiBACHHS ¥ 0oJee MO3LHETO
apeasdbHoro 6a3anbTOBOrO BYJIKaHH3Ma H TIOCIE €ro 3aBeplieHus B JaHHOM
patioue.

C nosuuuii TeoTepMHH M TIPOHCXOMJAEHHS BOAH  JOKA3bIBAacTCH
(B. B. ABepbes, I'. H. KoBanes), uto KOHKpeTHble HHTPY3HH U KOPHH 3KCT-
pysuit ue MOryT OHITb HCTOYHMKaMH MOmuOH u aanteabson (10—100 man.
Jer u Oosee) ruapoTepManbHOH HesTenbHOCTH. ITo skcnepuMeHTanbHBIM
H pacyerHnbIM JaHOBIM THApPOTepMaJbHas MAedTelbHOCTE OOHapPYXKHBAET
sgepreTHuecKuil sdexy, He yerynaomuli no BeAHUNHe BYAKAHU3MY, T. €. He
NOpoXkJaceTcd UM, 4 paBHOIeHHa eMy. Ha nam B3risij, coBpeMeHHbIH THAPO-
TepMaJbHLIH Npolecc MOXKeT onpeAensThesl Aerazaluell NoAKOpOBOro Berlle-
CTBAa TPH aKTUBH3AUHH ero B 00JacTH BepxHeHd MaHTHH U DPeakuui Ha uero
BelllecTBAa 3eMHOIl KOphl. JlaHHble H30TONHOrO COCTaBa KOMMOHEHTOB ByJKa-
HHYECKHX Ta30B H TepMaJ/bHBIX BOJ NOATBEPKAAIOT HX NOJHIEHETHYECKOe
NPOHCXOKACHNE,

Marmarnueckye n MarMaroreHHble BOALl 00JacTeil axTHBHOIO ByJKa-
HH3MA OTHOCATCS K METaJJOHOCHBIM. M3 BceX XHMHUCCKHX THIIOB TepMajib-
HBIX BOJ HanGogbline KOHIEHTPALMH METAaJJ0B B pacucTe Ha MuHepa/H3a-
I[HI0 HMEIOT MarmMaroreHyble neperperbic XJOPHIHO-HATPHCBLIE BOAH, pas-
rpyxaloluecs 1o cyOBepTHKAaJbHBIM ryyOuHHBIM pasnomam (¥Yaox). B ye- -
JOBUAX MHTPALHH XJOPHAHO-HATPHEBHIX BOA OT BOCXOMANIEro NMOTOKA K 06-
JACTH DPA3Tpy3KH KOHLEHTPALUMH MeTajJoB CHHKawTcd. MeTanionocHocTh
COBpeMeHHBIX MarMartorendbix Boa Kamuartcko-Kypuibckoii ByJIKaHHUECKOH
AyTH onpefenser (GOPMHUPOBAHUE COBPEMEHHOH PTYTHO-CYPLMSHO-MbIUIbA-
KOBOH C 30JI0TOM H IIOJMMETajdlaMH pyAHOH NPOBHHUUH. Bylkanudeckue —
MarMaTHYecKHe BOABl MAKCHMAJbHO CEPOHOCHBIE C 3apa)KeHHOCTHIO MeTal-
JaMyu Kak 3HIOTEHHOTO TPOHCXOXIEHUS, TAK U BBIIIEJTOUEHHBIX M3 HOPOL
KHCJIBIMH H YJAbTPAaKHCJIBIMH KOHJIEHCATAMH.

MarmaTHyeckue M MarMaToreHHble BOABI OfmacrTeil akTHBHOTO ByJKa-
HH3Ma BHI3LIBAIOT 0OBeMHBIH MeTaMopdhuaM NOPOM, KOTOPHIH NPOTEKAET CHH-
XPOHHO C pyldooGpasoBanueM. B COOTBETCTBHH C OJHOBpeMEHHBIM BO3HHK-
HOBEHHEM DA3JHYHBIX XMMHYECKHX THNOB TepMaJbHBIX PacTBOPOB OJHOBpE-
MeHHO (QOpMHPYeTcHd MHOMKECTBO pasHoo0pasHbiX dalluil rHAPOTepMaibHO-
uaMeHeHHBIX mopoa. OnpefensiouiHME OCHOBHOE MX pasiuyue ABISIOTCH IO-
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JOXeHHe TIyOHH 30H BCKUNAHWsA-Ierasaluu W 3epKaja TepMajabHBIX BOI.
Brilie ypoBHS 3epKasia TepMaJbHbIX BOJ pa3BHBAIOTCA (DallHH CePHOKHCIOT-
HOrO BBIIeJaYUBaHUA, HHKe — Galuu TNPONHIHTHINPOBAHHBIX IOPOJA,
BKIIOYas (Ganuyu apruiju3HpOBaHHbIX, HEOJHTH3HPOBAHHBIX H afyJdpOBHIX
nponuauTOR. KBapueBo-aay/asipoBbie MeTacoMartutbl (GuKcHPYIOT 06/acTi
rayOHHHOM JerasallMl pPACTBOPOB M COOTBETCTBEHHO HX OuleJauyuBaHHe.

Hsmenenus GHU3HKO-XHMHYECKHX napaMeTPOB pacTBOpoB (TeMiepaTtyphl,
nasiennsi, pH, Eh, xoHuenTtpanuu) B 06JacTH pPasrpy3ku CHAPOTEPM OIpe-
JeNSI0T HapylleHHe DaBHOBECHS B pacTBopax H COOTBETCTBCHHO OCaMKIe-
HHE H3 HHX COJell — 06pa3zoBaHHE XeMOreHHbiX ocafAkoB. OnHOBpPeMeHHO
NoJ, BO3JeicTBHEM pACTBOPOB, OCODEHHO HJIOBLIX, NMPOTEKAET pasjiokeHHe
MOPOJ CTEHOK H AHA rpu(pOHOB H BOJOEMOB, H K XeMOTE€HHBIM OcajKaMm IpH-
MEWHBAIOTCS NPOAYKTH pasjoxkenus un npeobpasosanus nopon. Pasnoobpa-
3ie XHMHYECKHX THIOB TEPMAaJbHBIX BOJ ONpede/sieT pa3Hoobpasue XHMHU-
YECKHX THIOB 0CalKOB.

Cpean COBPEMEHHLIX OCaAKOB MarMaTHYECKHX H MarMaroreHHLIX BOX
BoieasioTes: 1. KpeMmuucro €. Ocamkaaores 13 NeperpetelX XJOpHIHO-
HaTpHEBBLIX BOJ (reH3epuThl W3 Omnaja M KPHUCTabOMHTa) H H3 KHCABIX —
YABTPAKHCABIX XJIOPHAHBIX H XJAOPUAHO-CYAb(AaTHLIX TOPAYHX BOX (renu
KpemueseMa). ITocaenune 3apameHbl TuApaTaMHu xeje3a, aJllOMIUHMSA, a TakK-
e MerajyaMu 3a cuer coocaxkieHust u copOumnn. OHH JKe OGOramleHbl TH-
TAHOM B OTJIHUHE OT KPeMHHCTBIX OC4JKOB H3 Meperperhix XAOpHAHO-HATPH-
eBbIX BOA. 2. 'uagpartuse. Ocaxnaorces H3 KHCABIX H ViAbTPAKHCIBIX BOJ.
IauHo3eMuCTHe (KAQOJAMHHTOBBIE H ra/lIVasHTOBbIe) H Kede3ucTole (JIHMO-
HHTOBBIE C THApPOreTHtoM) oGoramiens Metannamu As, Sb u ap. 3. Cyab-
parnse OcaxngaoTesd H3 cyabhaTHbX H  CYILDATHO-XJAOPHAHLIX BOI
(TposuTH, OCalKM CAOMXKHOIO COCTaBa C IPHMEChbIO aldyHHTa, rumnca, Gapura
uap.). 4. Cynbduause. OcaxnawoTcs H3 MarMaTOT€HHLIX M MarMaTH-
YeCKHX BOQ (peasbrap, aypHIUCMEHT, aHTHMOHHT, KHHOBAPb, MeTalUHHA-
Gapur, NupHT, Mapkasut u Ap.). 5. Cepunle. Ocamaaorcs u3 Box, Gora-
TBIX NEPBHYHBIM H BTOPHYHLIM CePOBOJOPOAOM (cepa B accoliHallHi ¢ ona-
JIOM, TIHHHCTBIMH MHHepanamu). 6. KapOBonartusie. Ocaxpaaiorcs H3
YIOJIEKHCABIX BOJ, CJ0XKHOrO KaTHOHHOTO COCTdBa (TpPaBepTHHBI M3 KaablLUTa
u aparoHura). Oforauiensl MBIULSAKOM, MapraunueMm, ¢gocdopoMm u ap. Me-
ranaaMu. 7. MuombsaKoBbo e. MpmbgkoM o0orauiensl JHMOHHTOBBIE,
Kapbonarnele ocanku. Colepxkanye MpiHmbska Moxer Jgocturats 30%
(ckoponut u ap.). 8. Borarkie MapraHueM TpaBepPTHHB H THAPAT-
Hele ocanxku. 9. Borartele dochopoM ocajikKH CA0KHOLO CoO-
€TaBa.

MurencHBHOCTE COBPEMEHHOTG THAPOTEPMAaJbHOTO pPYA000pasoBaHHs
0COOEHHO HATJISAHO MPOSBJASETCA B KaJbJepe ¥Y30H: BOKPYT [MyGHHHOTO pas-
J0Ma BOCXOAALIHM MOTOKOM leperpersix XIOpPHAHO-HATPHEBLIX BOA chopMu-
poBaHa pylHas 3anexnb Ha maomtana B 15003250 M moutnocrsio B 0,5 M.
‘O0oraiensocTh ee METaMJaMH NPOCAeKHUBARTCS HA TayOHHe, OAHAKO 1107-
HBEIX MaHHBIX onpobOoBaHHs €e K HACTOsALIeMYy BpeMeHH e HMeeTcs.

Ha HanauesckoM mectropoxaennu TepManbublx Box (Kamuatka) B Te-
tyenne 10 ger ckBamUHa H3JHBAET BOAY. 3a 3T0 BpeMaA 00pa3oBalHCh OCaj-
KH Ha naomand B 5000 M2, momuocrsio 0,5 M; 3a 10 aser ocagunocs, 1000 T
OKHCJ0B keqaesa, 250 T MBIIbsKA.

Taxum o6pasoM, TepManbHble BOAbI 0GJacTell AKTHBHOTO BYJAKaHH3MA
OTHOCATCSI K MarMaTHYeCKHM, IOCKO/bKY OCHOBHBIMH (akTopaMmH, ompeje-
JSIOWHEME HX TENJOBOH peskUM, COJIeBOH H Ta30BHIl cOCTaB, ABAIOTCS IJIy-
OHHEbIC MarmaTHuecKie npouecchl. Cpefin HEX BbIAEAIOTCA COOCTBEHHO Mar-
MaTHyeckue (KOHZEHCAThl BYJKaHUYCCKOTO rasa) H Marmartorenubie (KOH-
AeHcatbl MarMartudeckoro (umouza). Cnenndura HX QUIHKO-XHMHIECKHX
TapaMeTpoB ompeleasercs OCOGEHHOCTAMH VC/IOBHN OTAeAeHHs JeTyUYux u3
CH/MKATHBIX PACIJIaBOB PAa3NHUHBIX [VIyOHH.



TuaporepMadbHbie pacTBOpbl oOJaacTell aKTHBHOIO ByJKaHH3Ma Meral-
JOHOCHBl M ONpene/sioT COBPEeMEHHYI0 PTYTHO-CYPbMSHO-MBIIIBAKOBYIO C 30-
JOTOM M NoduMeTaliiamu Merajsorenuio Kamuarcko-Kypuabckoit sy/ixkauu-
YeCKoH AYrH.

T 1. APCAHOBA
(Hucruryr ‘eyaranoacenu JBHI] AH CCCP)

K BOIPOCY O IPOUCXOMR/EHUN
HEPETPETHIX XJOPHIHO-HATPHEBBIX BOJT
MOJIOJIBIX BYJIKAHMYECKUX OBJIACTEN

BsaumooTHOWe e BOAbB H CHIHKATHBIX PACIIABOB B YCIOBHAX 3CMHOH
KOPBI — OJlHa M3 BamHeHmHX HNpodjeM reoXUMEH, H B JOCNefHee BpeMdA eH
yienasiercs Bce Goabline BHHMAHHA. JKCNEPHMEHTaNbHO NOKa3aHa BO3IMOK-
HOCTh PACTBOPEHMS] 3HAYHTEJNbHBIX KOJAHYECTB BOAbl KaK B OCHOBHOM, TakK
M KHC/JIOM CHJOHKaTHBIX pacrnaaBax (Xurapos, 1960, 1961), oxnako B ycno-
BHAX 3E€MHOH KOpPBI, MO-BHOAHMOMY, 3HAUHTEJNbHO OOJIBLIHH [e0JOrHYeCKHH
s (heKT cCOnpoBOKAAET ACCHMWJIALMIO BOLH KHCIOH Marmoi. Kucawle wmar-
MBIl — BBICOKOBfI3KHEe Marmul. PacTBopeHue BOABLL -BeleT K 3HAYHTEILHOMY
CHHKEHHIO BsA3KocTH. IlalneHHe BSI3KOCTH CTHMYJHPYeT NepeABHIKeHHe Be-
LIeCTBa BHYTPH OHara M, BO3MOXHO, moATok ero cHuay (Kaauk, Crynakos,
1970); sauser na dopmy oyara (KHAKHe MarMbel MOTYT NPUHHMATL OTHOCH-
TEJNbHO YIJIOLLEHHLIE (hOPMBI, BfA3KHe — DoJee H3OMETpHUHLIE) Ha er0 meT-
porpaguio, MEHepaJoruio ¥ reoxuMuio. I1pu OTTOp>KeHHH BOJB, BepHee pac-
TBOPOB ((hJIIOHIOB), B MPOLECCE PA3BHTHA BOJOOGUIbHBIX MHTPY3Hil HOCTEN-
HHE MOTYT NpeBPaTHThCS B KOPHH FHApoTepManbHoi cucteMsl. Ilpencrasas-
€T HHTEePeC OUEHHTb MECTO TePMAaJbHBIX BOJ ByJKaHHYECKHX ob/acTeif B mpo-
Iecce CTAHOBJECHHS KHC/IbIX HHTPY3uH, TeM 6GoJee 4TO mojMeueHa mpocTpaH-
CTBEHHAs acCOIMalHs HEeKOTOPHLIX THADPOTEPM C KHCABIMH HHTDY3HBHBLIMH
tenamMu (Asepbes, 1966).

[IpuBenennbie HUMXKe PACCYMKASHHS KacaloTCs TOJNbKO OLHOTO THIIA BOJ
MOJIOJABIX BYyJKaHHYeCKHX oOJacTedf, a HMEHHO HaHOO/Jee 3SHEPrOCMKHX,
¢ Tremmnepartypoil Ha ray6uie a0 350° u gme6utom mo 100 s/c u Bblume, npakTH-
UECKH YHCTO XJOPHAHO-HATPHEBO-KAJHEBLIX 110 COJIEBOMY COCTaBY, ¢ Xapak-
TepHoN KOoMOHHaINeH ra3oBBIX KOMIOHEHTOB, Cpel KOTOPLIX, C TOUKH 3pe-
HHS TIpeBpalleHHil cOJeBOro cocraBa, BaxHo npucyrcrsue HoS u CO, Ha
IHEBHOH NOBEPXHOCTH TaKHe THAPOTepMalblbie CHCTEMBI NPOABIAOT cedf
B BHJIe MHOTOUHCJEHHbIX HAMOPHbIX HCTOYHHKOB H Teii3epoB, OTaraloniux
Ha BeIXOZe reiiseputshl. B Ta6/a. 1 npusefeHbl JaHHbIE aHAJH30B BOMLI Jecs-
TH HCTOYHHKOB U CKBamuH (dopmyasl KypaoBa) H3 pasmuuHLIX DAOHOB
MHpa oOJacTeil MOJOXOH BYJKAaHHYECKON NeATeJbHOCTH. ¥YMBILIJIEHHO Bbl-
O6HpaauCh UCTOYHMKH H CKBaXKHHbLI ¢ HauboJee YHCTOH H XJIOPHAHO-HATpHE-
BO-KaJHEBOH BOIOH, TaK KaK, BO-NEPBLIX, HMEHHO OHH XapaKTePH3yIOT «KO-
PeHHOH», HeHTPaabibli rOpAYdi TViyGHHHDIL NOTOK, @ BO-BTOPDLIX, MOUTH BCe
npoyne TepMasblible BOIAH BYJKaHHYecKHX o6.JacTel, JIOKAaJbHO He CBfA3aH-
Hble ¢ HOCTPONKAMH NEHCTBYIOUIMX BYJKAHOB, MOPYT ObITb IeHETHUECKH -
VBfI3aHbl C MPEBPALICHASAMH XJOPHAHO-HATPHEBBIX MeperpeTniX BoA (nocaen-
HHUH BOTIpOC B AanHOil pabore He pasbupaercd).

IlpucyTcTBHE 3HIOreHHOH COCTABJIAILIER B COCTABE XJOPHIHO-HATPHE-
BLIX IleperpeThix BOA HbLIHE He BBI3bIBAET COMHEHHMH H J0KasblBACTCH BLICO-
KOl HHTEHCHBHOCTBIO TemitoBoro moroka (White, 1957; Asephes, 1966).
Onnako o6bsichenne GOPMHPOBAHHSA 3THX BOJ MyTeM CMeLICHHS 3HI0TCHHON
cocTapisifollel ¢ MHAUIbTPALHOHHBIMU BOAAMH B Ipelenax KOHKDETHBIX
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TabGauual

XumH4ecKui cocrap NeperpeTbiX XJOPHAHO-HATPUEBLIX BOA MOJIOAbIX BYJNKAHHYECKHX obJaacrei

Cymma MiHe- | GpyenTHp.
- pant. BEmecTs, |yupepal.
= HOTCERE PHTIOTET.
Patios % DopMyla COJIEBOTO COCTaBa ;l}gﬁil;lg:g; nﬂg;:;:;:?,
5 H3 TIOPOR, Mr/n
= mr/a
C19550,4HCO;2
aTKa, =g 1 et R Sl 191 <95
Kamuarka, [Tay®eTka, CKB 2.7 Na80Cas KaNg?
Kamuatka, ¥3oH, Her. «llenrt-
pasbLHLIL» 2 M, % 160 <80
Kamuarka, [MHosmua T'eiizepos, 3
refizep «Tpofimnoii» 3 My _CI18450,9C047 264 =132
(Na-+-K)100
Sinonns, oct. Kiocio, Ne 7 Ootake | 4 T CI87SO,9HCO;2 410 <205
’ Na87K7Ca2Mg3
Hosan 3enanzuns, Baiipaxeit, M C187S0,1HCO,! 106 <53
ckB. 4 5 8.7 T Nag8K7Ca?
HoBas 3enanpus, Baitorany, CI190HCO,46 213 <106
CKB. 7 6 2,4 Na90K6LiZMgl
Cen. Amepuka, Flemnoycronckuii C19350,4HCO,2 100 <50
Hail. mapk, Gacceiin Hopnce | 5 N 1,9 Wm :
Ce. Amepuka, Kamndopins, C19650,2HCO,1 964 132
rpaderso Texama, uer. «Mop- | § R e 2 =
Yain Na85K7Cab
Aasicka, ocrpos Hrnak, refisep | ¢ M, . C179S0,16HCO,3 246 <123
«Bight» 1.3 T"Nag4CalTK3
Weaanang, Kpusysuk, [nasnag - -
CKBJ- 7 5 CISISO@HCO;;I 118 <59
= Na89K5Ca3Mg,
Cpennee 226 113
Mpumewannsn |—IlayKerckne ropsune soibl Ha Kamuarke; 2 — pnanspie T. @, Tluaunenxo;

3 — Kououos, 1965; 4—13106:: or6opa C. M. HaGoxo, araautuk E. M. Puabkosa; 5 — White, 1963; 6 —
Wiotapu geothermal Field, 1963; 7 — Hpauos, 1961.

THAPOreoJIOrHYECKHX CTPYKTYP, KaK 3TO mpefnoaaraercs B Hacrosilee BpeMa
GosbnHCTBOM HecaemoBateaein (White, 1957; Asepnes, 1966; Ilayxerckue
ropauue BoAbl Ha Kamuatke, 1965; m ap.), Bhi3biBaer psAJ 3aMedyaduii u
IpeAcTaBasgeTcs BecbMa 3aTPYAHHTENbHBIM B CBA3H C OCOOEHHOCTAMH HX
XHMCOCTaBa.

1. OcHosHaA MUHEpPAAbHAS HA2PYSKA XAOPUOHO-HQTPUESHIX nepezpe-
TolX 800 He MOJMeT NpPousolTU 3a CHeT Bbiujeiauusanus nopod. |

Hannele 3KcrepHMeHTaJbHBIX HCCAELOBAaHUIl H THAPOXHMHYECKHAX Ha-
GJ10fleHHil CBHIETENbCTBYIOT, YTO CTOJNb YHCTO X/JAOPHAHBIE BOJAbI MOAOOHOH
HU3KOH MHHEpalH3aluH He 06pasyloTCs NPH XHMHUECKOM Pa3JjOXKeHHH Oca-
nouynbix (Kuceun, ITaxomos, 1965) u ussepmenubix (Jdanmiosa, 1966) mo-
pol. BeicokoTeMmepaTypHbIH NPOrpeB BOAOBMENLAIONIHX TOJIL TaKke He
NPHBOAHT K MeTaMOp(U3My BOJ BhIIleJaUHBaHUs A0 XJOPHIAHO-HATPHEBBIX
¢ MHHepaJaH3auueii oT 4 r/n1 U MeHee, MPHYEM OTCYTCTBYeT AarKe TeHIEHLHS
K 3TOMY, 4T0 BHAHO HA NpHMEpe KOHKPETHHIX aHaJH30B HCKYCCTBEHHbBIX Tep-
MaJbHblX BOJ, BO3HHKAIOUINX HA yuacTKaxX MOJA3¢cMHOH rasu(ukamun yriei
(Kononos, 1965). ITosToMy XJOpHIBI ILENOYHBIX 3JEMEHTOB B ONPELENSIO-
I[HX KOJHYeCTBAaX NPHYHC/IAIOTCH K KOMIIOHeHTaM 3HIOTeHHOTO reHe3uca.
K cXOIHBIM BBHIBOAAM C HHBIX NO3HIMH paxee npuuan A. Daiuc u C. Yuicon
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(Elleis, Wilson, 1960). [Tosguee oau us astopos (daauc, 1970), BeposaTHo,
YCOMHHBIINCh B NPEBIAYIIHX BBIBOAAX, BEICKA3aJ MPEANONOKeHHe, YTo Xi-
MHUYECKHH COCTaB THAPOTEPM MOXKHO HONYYHTHL B pe3ynabTaTe B3aHMOMLEHCT-
BHS ropA4eil BOJBI ¢ TBEPHBIMH [OpOMaMu. B H0Ka3aTeJbCTBO MPHBOMSITCS
NaHuHble MO BHIIEJAUHBAHUIO M3 TNOPOL XJ0pa, KOTOPHUL COMEGPMKHTCH B TO-
poaax B koauuectBe 990 — 12 gacreit Ha MHIAAHOH, H MHKPOKOMIOHEHTOB.
OnHako nepeBof HEKOTODHIX 3JEMEHTOB B pacTBOP elle He ZOKa3blBAET BO3-
MOXHOCTH DOPMHPOBaHHS MPUPOAHBLIX BOJ, COJNEBOH COCTaB KOTOPBIX Mpej-
craBJen Gojee yem Ha 959 xsopumamu HaTpus H Kanus. BaxeHn He dakt
nepeBoja OTHebHBIX KOMIOHEHTOB B PACTBOP, YTO NMPAKTHYECKH BCETIa OKa-
3LIBAETCA BO3MOMKHEIM B TCX WJIH HHBIX KOJIHYECTBaX, a ¢opMupOBaHue pac-
TBOPA CO BCEMH €r0 HHTPALUEHTAMH U C ONpede/leHHBIM COOTHOLIGHHEM MEx-
Iy HEMH. PacTBOpEI, anaJOru4yHble NPUPOAHBIM MO KOJHYECTBY U COOTHOLIE-
HHIO MaKpo- ¥ MHKPOKOMNOHEHTOB, B 3KCNEPHMEHTAX MO BBINeJAUYHBAHHIO
He TIOJy4eHBbl.

2. B xA0pudHo-HarpuessLx nepezpersix 800ax OTCYTCTBYIOT caedbl Mi-
Hepasuzayul UHMUALTPAYLOHHBLY 600.

Kpome X/0pHIOB Iiiesioueil B cOCTAB 3HAOTEHHON COCTABJSAIONLCH, M0-BI-
AHMOMY, BXOAT coenuteHust 6Gopa, KpeMHHS, TepMaHus, MbIIIbAKA, rasbl —
CO,, HsS, H,, CHy, CoHy, CoHg, NH3 —u, He HCKIIOYeHO, KOMIOHEHTHI, He
¢GuKkcupyeMble B THApPOTEpDMax Ha BBIXOAe WM OJH3 TOBEPXHOCTH, BhINAB-
mne B TBepAyio asy npH cOeAHHEHHH 3HLOTEHHOro (uionaa ¢ XOA0LHbIMIL
HHQHALTPALHOHHBIMH BOAAMH (€CHH TAKOH MPOIECC HMea MecTo). DHIOTCH-
HOCTb GOJBIIWHCTBA NEPEYHCACHHBEIX KOMMOHEHTOB HA JaHHOM 3Tale HecJe-
H0BaHHi TPYAHO HoKas3aTh. OQHaxKo HEBO3MOMKHO B0O3pPa3HThb NPOTHB TOTIO,
4TO COCAHHEHHsT Gopa, KpeMHUS H JPYTHX 3JeMEHTOB, TOBCEMECTHO OOHAPY-
JKHBaeMblX B XJOPHIHO-HATPHEBBIX BOZAX, MOLJH ObITh BBHILIEJIOYEHBI (ecan
OHH BBHIIIENOYEHbI) B CTO/b BHICOKUX KOJHUECTBAX FOPSIYUM PacTBOPOM, a ra-
36l MOrJIH 00pa3oBaTbCAd B pesy/prarTe TepMOMeTaMopguaMa, T. €. CHIoTe-
THUECKas MH(UABTPaNHOHHAA (XOJIOAHAS) COCTABJIAIONIAS YKA34HHBIX BHILIC
KOMIIOHEHTOB He cofcpxana. K mose KOMIOHEHTOB, BLIILETOUEHHBIX H3 IIO-
POz, B XIOPARHO-HATPHEBLIX BOAAX MO#KHO oTHectd Ca*? Mg*?, HCO;, COz 5
Si% ' He3HAUHTEJBHOE KOJHYECTBO XJ0op-uoHa (B pacuere NPHHHMAJOCh
10% or cyMMbl aHHOHOB B MT-3KB.) H SKBHBaJEHTHOE KOJIHYECTBO HATPHSI —
M0 paBeHCTBA B MP:-3KB. aHHOHOB M KaTtHOHOB. B IByx cayyaax HoOaBid-
jdock 30 u 38% xiop-moHA OT CYMMBl aHMOHOB IJIsI TOroO, YTOOLI ypaBHOBE-
cuth Bech Ca*? u Mg*2 Na'* B atnx cayuaax He nobasasercs. [TepeBoanTh
60/1bIIOC KOJTHYECTBO XJ0pa B 3K30TCHHBIC KOMIIOHEHTH ObL10 OBl Hempa-
BOMEpHO, TadK KaK HHOHILTPALHOHHEE BOME, 00pasylollHecs NPH Bhllesaa-
YHBAHHH TMOPOJ, MMeloT GnKapGOHATHO-HATPHEBbIH H OGHK2POOHATHO-Kalb-
LHeBLII cocTaB NpH Huskoi munepaansaunn (Jawmnosa, 1966; n ap.). Ilox-
CUNTAHHOE MOAOOHLIM 00pa3oM Obuiee KOJIHYECTBO MHHEpadbHBIX BelllecTs,
KOTOPble MOIJIH OBITh BHIEJOUEHB H3 MOPOM, cOCTaBasieT B cpennem 0,2 r/i.
Funorernyeckass HuUALTPANHOHHAS COCTABAAIONIAA AOMKHA COAepXKaTh
NpUOMHU3HTENLHO B [Ba Pasa MEHbIIC PACTBOPEHHBIX COMel, MOCKOJNLKY BBI-
esaynBaoas cnocodHOCTL rOpAYero XJI0pHAHO-HATPHEBOrO pacTBopa 3Ha-
YHTEJBLHO BhIIIE, YeM V XOJIOAHOH MaloMHHepaJn30BaHHO# Boabl (XuTapor,
1970). Orcioma MHHepa/aH3alHsi THNIOTETHYECKON HHPUABTPAUHOHHON CO-
craBiadoulcil BhipakaerTca mudpoir B cpenem Menee 0,1 r/n, omnyckasch
B OTAGAbHBIX caydasx 70 3HadeHuil Mexee 0,05 r/n ¥ He MOAHHMAsACH BLILIE
0,2 r/n. Ilpupopnblx Ke nomzeMHBIX Box ¢ mMudepanuzauweit 0,2, 0,1 u Tem
Gonee 0,05 r/n Ha ravouHax 2—3 KM, Kax NpaBuIo, He cymecTByer. Jaxe
BOJIbl 30HBI HHTEHCHBHOTO BOJ00OOMeHa, 1o mauubiM E. A. Bakuna, nas Kam-
YaTKH HMeIoT MuHepanusauuio Ao 0,375 r/n npu ruipoxapboHaTHO-HATPHE-
BO-KanbliHeBoM cocraBe. MHHANILRTpanHoHHEIE BOJLI HEOreHOBOrO KOMIJICKCa
- mopon, no marepuasam Kamuarckoro TI'Y, ma raybunax yme 100—180
XapaKTepH3YIOTCA MuUHepPaabHON Harpyskoit B npefenax or 0,473 o 0,699 r/a
HpH TOM Ke MHHepaJbHOM cocrase. XOTsi B rOPHBIX paHOHAaX, NMO-BHIHMOMY,
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