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BBEJEHME

B nocnealue roasl 3Ha4MTeNsHO BO3POC MHTEPEC K MeTannoreHun obnacrein
aKTUBHOro BynkaHuama. HenocpeacteseHHoe HabniwopeHwe MuHepanoobpaso-
BaHWA U3 BLICOKOTEMNEPaTYPHbIX BYNKAHWYECKWUX rasoB KaK B XOAE M3Bepe-
HWA, TaK WU B NepuoAbl NOCT3IPYNTUBHOW CTaAUN Pa3BUTUA BYNKAHOB, NO3BONA-
eT 0BBACHWTL MpOUECChl ra3oBOro MepeHoca MWKPO3NEMEHTOB NeTyYumu
peantHbiXx Marm. MHorue uccnegosartenu, 3yyasLwmMe NOCT3pYNTUBHbLIE Npouec-
cbl, obpawanv BHUMaHue rnaeHbIM 06pa3om Ha COCTaB BYNKaHMYECKUX rasos.
B HacToAwel paboTe OCHOBHOE BHUMaHWe yaeneHo o6pasoBaHWI0 BO3roOHOB,
TaK Kak TONbKO NNaHOMepHOe U CUCTEMATUYECKOE U3YYeHWe XMMMUYECKOro coc-
TaBa BO3roHOB OAHOBPEMEHHO C aHanu3amu rasoB U KOHAEHCaTOB MOXeT AaTb
NONHYH MHDOPMAUMIDO O COCTaBe BYNKAHUYECKUX 3IMaHauuin u ob ucTouHuke
BELWEecTBa BO3roHoB. PesynbTaTtel UCCNefoBaHUA ocoGEHHOCTel pacnpeaeneHua
PEAKWUX U PacCeAHHbLIX 3NEMEHTOB B HUX B 3aBUCMMOCTH OT COCTaBa naBbl U AW-
HaMWUKKW U3BEPXEHUWA, OT CTaAUM 3PYNTUBHOMO UMKNa — MPeACTaBNAKT AoNon-
HUTEnbHble CBefieHMA 06 YCNOBWMAX NepeHOoca METannoB W YYacTUM 3Toro npo-
uecca 8 06pa30BaHUN PYAHBIX MECTOPONACHWIA.

lMop BO3roHaMu NOHWMAKOTCA TBepAble BELWECTBA, OTNOMEHHbIE B 30He dy-
mapon. OHu moryT 06pa3oBaThCcA M3 DyMapONbLHbIX FA30B NPU MX OXNAKAEHUH
WNW B pesynbTaTe peakuuu razos mexay coboi, unu npy BO3AEGACTBMKM MX Ha
usBep)KeHHble Nopofabl. WsyyeHWe BO3roHOB NapannensHo ¢ ra3oBsiM COCTaBOM

MOXeT cnocoBCTBOBaTL peWweHuio Bonpoca o NPOrHO3MpoBaHUK HQBEp)KaHVII;'I
HEKOTOpbLIX BYNKaHoB.

HactoAwan pa6oTa ABNAETCA Pe3yNbTaToM AECATUNETHUX WCCNEegOBaHMi aB-
TOpa Ha BynKaHax pasnu4yHoro TWna Kak B Nepuodbl WX NOKOA, TaK K BO Bpe-
MA U3BEepPXKEHWUA.

B peaynbrate uccnegoBaHwit Ha BynkaHax KamuaTku aBTop onpepenvn W
AetanbHo oxapaxktepusosan 40 muHepanos, npu 3tom 10 U3 HuX Gbinu oBHa-
PYXeHbl B COCTaBe BYNKaHMYeCKWX BO3rOHOB BnepBbie. Bbin OTKPBIT HOBLIA
MuHepan — wepbuHauT.

MocTtapynTuBHbie MpoOUECChl HA ByNKaHax MPOTEKalT PasnWMYHO B 3aBu-
CUMOCTH OT ocoBeHHOCTeN NOCTyNNeHuA mMarmel. MoatoMy nNpu paccMmoTpeHun
WX Ha OTAenbHbIX ByNKaHax HeobXoaMMo NOMHWTL, YTO CpaBHeHWe BO3MOXHO
TONLKO B TOM CNy4ae, eCnu NOCT3pynTHUBHbIE NPCUECChl NPOTEKaT aHanoruy-
HO. B BynkaHonoruveckow XXe nuTepaTtype NpW ONWCaHWK OTAENbHbIX BYNKa-
HOB peagko NPUBOAWTCA XapaKTePWUCTMKa NOCT3PYNTUBHOIO NPOLEcca BO BCEM
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ero passutuu. Bce 3to 3aTpyaHAno noabop matepuana ANA CPABHEHWA, U 8B-
TOp BbiHY»/AeH Bbin ucnone3osate B paboTe, B OCHOBHOM, CBOW (haKTUYECKHIA
marepuan.

XMMUYECKMe aHanuasl ra3oB, KOHAGHCATOB, BO3rOHOB, NMONOXeHHbIE B OCHO-
BY AaHHOW paboTbl, BbINONHEHblI aBTopom U nabopaHTom Kamyarckow Bynka-
HocTaHumn C.®. MNonoson. Matepuan 6bin cobpaH Bo BpemMA nonesbix pabot
1962—1963 n 1966—1971 rr.

AsTop BbipaxkaeT Gonblwyto GnaropapHocTs WM.T. Kupcanosy, I1.A. Bawapm-
Hoi, B.B. Nerposon, P.J1. AlynuH-Bapkoeckomy, T.M. Kupcanosoi, U.A. Map-
koBy, B.A. MNoatabauHomy, H.M. Cmenosy 1 Bcem ToBapuwwam no paboTte, oka-
33BWKM NPaKTUYECKYIO MOMOLLL W CAENABLUMM LeHHble 3aMe4aHuA.

OcobeHHo mHorum aetop obasad C.W. Haboko, noA BNMAHWEM KOTOPOWH
cthopMupeBanics OCHOBHbIE WAEN HaCTORLWEN MOHOTpacdum.

Wcropua WCCNeN0BaHWA BO3ITOHOB

MepsbiMn HauGonee MHOMOCTOPOHHUMMU UCCNEAOBAHUAMU N0 MMHEPANor UM
Bo3roHoB Asunuck pabotel A. Nakpya (Lacroix, 1907) w ®. 3ambBoHuHu
(Zambonini, 1935) . Umu uayvanuce HoBooBpasoBaHmMA Ha BynkaHax Mtanum,
rAe Ha NaBoBbIX NOTOKax 6biNW HalAeHbl: TanuT, CUNLBWH, HaLWAaTLIPL C NPKU-
MECbi0 Meaun, uuHka, monubaeHa, »kenesa wm Apyrux metannos. E. AnneH u
E. Uucc (Allen and Zies, 1923) n [x. lWunneir (Shipley, 1920) onpeaenunun
pAA BO3roHoB, 06pa3oBaHHbIX Ha OTNOXKEHWAX arnomepartoBoro notoka fonu-
Het [Jecatu Teicay [eimos BynkaHa Katmau (runc, ranut, keacusi, docdats
KanbU1A, MarHeTuT, BUBMaHUT, nupuT, onan v ap) . Mo aaHHeiM Lucca, dyma-
ponki ¢ Temnepatypoi 40 650° C BLIHOCMAN OTPOMHbIE MAcChl XMIOPUCTOrO W
tropuctoro Boaopoaa. Okono cymapon oTnaranuchk Cynbguabl CBMHUA, UWH-
Ka, meau, xenesa. Temnepatypa hymMaponbHbiX ra3oB, U3 KOTOpbIX BAONE Tpe-
WKHH W B NOpax NOPOA OTNarancA KpucTannuyeckuin marHetut, Geina 239°C.
XuMuyeckue aHanusbl OTNOXEHUA MarHeTUTa NoKasanu NPUCYTCTBUE B HUX B
HE3HAYWUTeNbHBLIX KONWYECTBaX CBMHUA, Meaw, MonubaeHa, uMHKa, HUKENA W
APYrux MeTannoB. 3aeck e y BbIXOA3 (hyMaponbHOro rasa c Temneparypoit
274°C 6bin obHapyxeH "cuHwit monubaen” coctasa Mo; Og*H, 0 (Vander-
villet, 1942) .

B nocneaxue roael I'. TaszueBbiM COBMECTHO € MUHepanoramu KopcuHu u
MapTuHu npoBoannuck cuctemaTuveckue oTbopel rasossix npob u conyTcTey-
IOWKX UM BO3roHoB Ha BynkaHe 3THa (Wranur). B 1966 r. um yapanoch o6-
HapyXuTb HeBoNblUMe CKOMNEeHMA KacCHTepUTa, OTMEYEHHOro Ha BYNKaHax
snepsble (Elskens, Tazieff, Tonani, 1970). Bonbwoi BKNag B Aeno uayye-
HUA MUHEpPanoruMM BO3rOHOB BHECNWM ANOHCKMe BynkaHonoru A. Kaama w ap.
(Kayama, Murozuma, Okura, Uzumase, Ossaka, 1963) . OHn npeanoxunu me-
TOA NPOrHOSUPOBAHWUA U3BEPXKEHWA BYNKAHOB N0 M3MEHEHWIO COCTaBa BO3rOHOB.

Ha Bynkanax Tateama u 3can 6biny HaliaeHbl HUKENeBble BO3roHbI C COAEP-
waHnem Hukena no 3%. BO3roHbl COCTOANM M3 CMECH anyHoreHa, HawarTeIpA,
cepbl (Makoto, 1957).
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P. Croitbep nayuvan Bo3roHbl hymapon LienTpansHoi Amepuku. Mo ero pax-
HbIM, Temnepatypa tymapon konebanace B wupokux npegenax. Caman Beico-
kaa (562°C) ceasaHa ¢ nasoBbiM KoHycom Cant-Aruto B MBatemane. dyma-
ponsl B WHTepeane Temneparyp 120—200°C otnaranu rematut u ¢hTopuasl. C
Gonee BhiCOKOTEMNepaTypHeiMu thymaponamu (> 500°C) ceassiBanoce 06-
pa3oBaHue HaTPHEBbIX U HaTPOBO-anNiloMUHKEBBIX cynbtaTos. B BoaroHax Gbinu
onpeaenexs! cneasl T1, Bi, Pb, Cu, Zn, Ni, V, Mo, uHoraa V 8 hopme okucnos.
CoaepxaHve MeTannoB MEeHANOCh He TONbKO OT BYNKaHa K BYNKany, HO W oT
tymaponel k thymapone. YcTaHOBNeHO, YTO BCe TRXenble Metannbl (Kpome
Fe u Mn) npuypoueHsl K oTnoXeHuAm thymapon, o6pasoBaBWUMCA npw
Temnepatype > 200°C (Stoiber, 1965) .

WHTepecHble paBoTbl NO M3yYeHWIO COCTaBa YacTMYEK BYNKaHMMECKOro rasa
6binu Hauatel P. Kagnom u ero coastopamu (Cadle, Wartburg, Frank, Rodge,
1967, 1968) Ha eynkaHe Xanemaymay (Kunayaa). Mo 3anaxy ra3 HanomuHan
CepPHUCTBIA, LBET ero MeHANCA OT rony6osaTtoro B Kpatepe Ao Genoro cHapy-
*uW. Bbinn npousBeneHbl ONTUYECKWE, INEKTPOHHOMWKPOCKOMMUYECKWE W XM-
MMYECKWE WCCNEOBaHUA TBEPAbIX M XMAKWX YacTML BYNKaHWYeCKOro rasa,
KOTOpble nokasanu, yto Gonee 95% B HeM COCTaBNAKOT KanenbKu CepHOM Kuc-
NOTbl C NPUMECHID KaTMOHOB aMMOHMA M KanbuvA. Cpeau TBepabIX YacTuy on-
peaeneHbl Menb4ailuve WronbyaTble KPUCTannbl HaWaTbIpA, B MeHbLUeR mepe
cepbl 1 runca.

Pa6orta A.H. 3asapuuxoro (1935), noceaweHHan BynkaHy Apaue, ABNAET-
CA NEpPBbIM PYCCKUM MCCNEAOBaHMEM NO MUHEpanoruu Bo3roHoe. B atoi pabo-
Te NPUBEAEHO TPMAUATB XMMMWYECKWX aHaNW30B BO3IOHOB C UX MWHepanoru-
YECKO XapaKTepucTUKO. BoiaeneHsl cneaylowme MUHepans! : cepa, MapKasur,
CacCONMH, FUNC, 8HFMAPUT, TEHAPAWUT, BONbTAWUT, anyHOreH, ranoTPUXUT, MUK-
KepuHruT. MnaHoMepHble WCCNEeAOBaHWA BO3rOHOB HAYanNWCh C MOMeHTa o6pa-
sosaHuA Knouesckoi synkanocTaHummn Ha Kamuatke B8 1935 r. K panHum pabo-
Tam No BO3roHamMm OTHOCATCA uccnegoesaHuA B.C. Kynaxkosea, ®.M. [utepuxca,
A.E. Ceatnoeckoro Ha npopsiBe Tyina—Kuprypuy wussepwenuAa 1932 r.
Ikcneavumeir B.C. Kynakosa 6binu cobpaHbl M KayecTBEHHO, C HeGONLWKUM KO-
NAYECTBOM OMTUYECKUX 3aMepoB, OnpeaencHbl MUHepans! B BO3roHax, rnas-
HbIM 06pazom Hawatbipb. MHOrve MuHepanbl BCNeACTBME TOHKOArperaTHoro
cTpoeHuA Gbinu pacwmudposaHebl He oaHo3HawHo (Kynakoe, 1934) .

C.A. Bopoeuk, B.W1. Bnopasey (1938), aHanuaupya obpasubl BO3roHoB
Ty#hnsl u Buokoca cBGopa 1936 r., onpeaenvnu B HUX TONLKO HAWaTbipb U
runc. MnasHaA macca MWHEpanoB, CYAA NO WX KONWYECTBEHHOMY aHanu3ay, npu-
XOAMNACh HA8 XNOPUCTbIE U 4aCTUYHO (hTOPUCTbIE COBAUHEHUA.

MepBbiMK WCCNEAOBAaTENAMM, M3YHaBLUMMKU BO3rOHbLI NapannensHo ¢ ot6o-
POM W aHanu30M BynkKaHuuyeckKux rasos, Geinu A.M. Tpouukui, 3.U. UsaHos
u C.W. Haboko. O6bekToM MX nayueHuA ABMNKUCL NOBoYHbIE KpaTepsl BynKaHa
Knwouesckoro (ucenegosanua 1935—1937 rr.) . Pa6oter 3.W1. UsaHoea (1941)
v AN. Tpouukoro (1937) HOCMNK YACTO XMMMYECKWI xapakTep. MuHepano-
FMYECKMWIA COCTaB BO3rOHOB ONPEAEnANCA Ha OCHOBE KaYyeCTBEHHOrO XWMMUuYec-
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Kkoro aHanusa. OnpepeneHo 6biN0 HECKONbKO MWHEPANOB: HAWATbIPb, ranuT,
cepa, atakamut (xnopua meawm) . B pabore C.W. Haboko (1947), noceAweH-
HOi usBepxeHwio Buniokan — noBouHoro kpatepa Kniwouesckoro BynkaHa
(1938 r.),npvBeaeHbl AaHHLIENO ycnoBMAM o6paioBaHWMA BO3roHOB, AaHbI
ONTUYECKHe XapaKTepUCTUKKM MUHEPanoB-B03roHOB, CONPOBOMAEEMbLIE KayecT-
BEHHBIM XWUMMYECKMM aHanu3oMm. Bnepeeie Gbina caenaHa nonbiTKa MOAOHTH
K OnpeAeneHnio BO3roHOB KOMMNEKCHO: AnA pAa o6pa3uoe BbiNonHeHsb! Non-
Hble XMMWYECKME W TepmuyecKue ananusbl. Bee 3ato noasonuno C.WN. Haboko
paclimMpuTh CNMCOK MUHepanos-so3ronoB. Cpeau dropuaoe snepssie Gbin
ONUCaH PansCTOHUT. Ha OCHOBaHUWM MUHEPANOrUYECKMX M XUMMUYECKUX Npu3-
HaKoB AaHa knaccudbukauua dymapon, BblAENEHO LWECTb TUNOB, U3 KOTOPbIX
NATb CBA3aHLI C NaBOBLIMU NOTOKaMM, a wectoir (dymaponsi rpynnel cepsi)
NPUYypOYeH K 3KCNNO3WBHLIM KpaTepam.

Bonblwoi hakTuyecKuii MaTtepuan no Bo3roHam Gein cobpan 6.W. Muiinom
B8 1945-47 rr. (Muian, 1956) npu m3ayveHun mssepxexna 6uneiiHoro npo-
pbiBa Ha KnioyeBckom BynkaHe. Mo rasoBoMy v TeMnepaTypHOMY pexumy,
a TaKKe Mo MX MECTOHaXoXAeHulo, Bce hymaponst Gbinu pa3butel Ha BOCEMb
rpynn. B pa6ote npuBefieHa NONHaA ONTUYECKAA XapakTepuUCTWKa MKWHepanos.
B Bo3roHax Bnepebieé BbinuM onpefeneHbl: TEHOPUT, TPUAMMMT, adTuTanuT,
MannaapuT, ruepatut, hntooput. K coxanewunio, BCNeAcTBUE NPUMEHEHWA TOMb-
KO ONTUMYECKOro MEeTOAa WCCNeAOBaHWA, HEKOTOPbIe MWHEpPansl onpegenexs!
He OfIHO3HaYHO.

N.r. Keawa (1954) wuccneposana Heckonsko 06pasuos, oToBpaHHbIX
A.H. 3aBapuuxkum 8 1946 r. va H06uneitvom npopsie. B pabote aosonsHo
TWATENbHO MOKa3aHa MEeTOAWKA WCCNefoBaHWA BO3roHOB. [ANA BbIACHEHWA
MX OAHOPOAHOCTW OHa Bnepebieé NpuMeHwna meToA obnyyeHwA BO3rOHOB
KaToAHbIMKM NyYamu.

B 1959 r. Geina onyGnuikoeana o6obwaiowan pabota C.WU. HaGoko “Byn-
KaHWYeCKWe 3KCranAuMu U NPOoAYKTbl MX peakuuu’”. B Hel npuBoaATCA AaH-
HbiE MO BCEM BynKaHam Kamuyatku, Kypunsckux OCTPOBOB M MWpa, U3yueH-
HbIX K TOMy BpemeHW. HapAay ¢ noapoBHbiM aHanW3OM rasoBOro Coctasa
IKCranAUWA fJaHa XapakTepucTWkKa muHepanoobpazoBaHwA Ha dymaponax.
B 1962—1965 rr. npousowno ouepeaHoe ussepxeHue KapeimMCcKOro Bynkana,
CONPOBOXAAIOWEECA W3NWAHWEM nNaBOBbIX MOTOKOB AAUMTOBOro cocTasa.
5.B. WsaHoBeim (1870) coemectHo ¢ H.A. 3uHenko (BUMC) 6eino cobpa-
HO W uccnefoBaHo 6GonNbLIOE KONWYECTBO BO3rOHOB C NAaBOBbIX MNOTOKOB.
MpumenARn meToa pedTrerodasosoro awanusa, H.A. 3mHeHKo onpepgenwna
B COCTaBe BO3rOHOB CleaylollMe MWHEDanbl: PanbCTOHUT, (DNIOOPUT, XWONMKT,
smannaaput, cynethoranut, sebeput, TOPUA ESNIOMUHWMA, KPWOMWUT, KPWUNTO-
ranuT, ranut, CUNLBUH, HAWAaTLIPb, aHrMAPWUT, 6acCaHNT, aCTPaxaHUT, CeneHuT,
iwnc. K coxaneHwio, UCNonb3oBaHWe TONBKO OAHOMO METOAA NpW pacwwd-
pOBKe BO3roHOB He BCeraa ce6GA onpasabiBaerT.

Becero B pesyneTate MHoronetHux HabniogeHuii 3a Npoueccom BO3roHoob-
pasoBaHWA Ha BynkaHax Mupa 6eino BbiaeneHo ceblwe 150 muHepanos, npu-
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YeM MHOrve M3 HuxX Gbinu BCTPeYeHbl TONbKO Ha BynkaHax. BoamoxHo, 4YTo
KONWYECTBO MMWHEPanoB HECKONbKO 3aBblWEHO, TaK Kak MHOrve vccneposa-
Tenu npv AMArHOCTMKE MWHEpPanoB MPUMEHANW METOA NepeKpUcTannn3auuun
BO3roHOB, B pesyneTate yero B nabopaTtopHbix ycnoeBuAx o6pasoBsiBanuce
HoBbie MuHepanei. C 1965 r. usyveHvem BO3roHoo6pasoBaHuA, C napannens-
HbiM OTGOpPOM rasoesix Npob6 W KOHAEHCATOB, 33aHWMANCA aBTOP HacTOALUEeH
paboTbi.

Mertonbl aHanW3a BO3rSHoB

OcHoBHbiMK OnpeaenAlouwMMK hakTopamu 06pa3oBaHnA BO3roOHOB ABNAIOT-
CA: pe3KaA CMeHa TeMNeparypsi (PymaponbHsIX rasoB (BepxHuil npegen ee
800—1000° C, wwwHuii — 50—100° C), cnaa naeneHuA A0 armoctepHo-
ro W Hanuuve Boael. Peskan cmena Temnepatypel M aasneduA, Koneba-
HWA B XWMWYECKOM COCTaBe M CKOPOCTM BbiaeneHuA (ymaponbHbiX rasos
cnocobeTeyioT 06pa3oBaHKI0 O4eHb TOHKOW cMecM  MHOrMX MuHepanos. Mayve-

HWe WX NpeAcTaBnAeT HGonbluMe TPYAHOCTH U TpebyeT NpUMeHeHWA Komnnekca
metoaoB. B paHHoM paboTe NpM W3y4yeHWM BeWECTBEHHOrO COCTaBa BO3rOHOB
NPUMEHANKCL: Ka4yecTBeHHbIN, (a30BbIN XUMUWYECKWA, NPUBNMKEHHO-KONKU-
YECTBEHHbIW CNeKTpanbHbIi, PeHTreHOMETPUYECKHIA W AnddepeHunanbHO-Tep-
MMWYECKWIA aHanu3sbl, ONTUYECKUE METOAbl ONpeAeneHWA MWHepanos, B TOM
YUCne UMMEPCUOHHBIN.

KayecTBeHHan xapaKTepucTWKa Bo3r oHoB. lNpeasapu-
TensHo Bce 06pasubl BO3rOHOB MCMbITLIBANWUCE HA PaCTBOPUMOCTL UX B BOAE U
B Pa3nuyHbIX KUCNOTax. 3aTeM METOAAMM KaYeCTBEHHOr0 XMMMWYECKOr 0 aHanu-
3a B HUX onpegenunuce aHuowbl F~, CI°, SO~ u xatmons Fe?*, AP*, Ca®*,
Mg?*, Na*, K, NH; v ap. B nancHeiwem o6pasubl BO3rOHOB Harpesanucs B
KanuneHoii Tpy6ice Mendmnbaz i< iiapanAensHbIM OrpeaeneHnem Bogbi) .

Pa306ein XUMHUYECKWUIA aHanW3, NPOBOAUNCA ANA onpeaene-
HUA KONWYECTBEHHbIX OTHOLWIEHWA MEXAY OTAENbHLIMW MWHEepanamu, CocTas-
NAIOWKMMK BO3roH. AHaNU3 OCHOBLIBANCA HA Pa3NUYHON PACTBOPUMOCTH MUHE-
panos B Bope. [epBoHaYansHO BO3rOH PacTBOPANCA B ropaveil soae; ecnu
pacTeopeHve wno mMeaneHHo, AobGasnAnuce KUcnoTtel. lMpumeHAnUCE MeToAabl
aHanusa CoNAHLIX NOPOA, U3NOXKEHHbIE B PYKOBOACTBaxX: “'AHanu3 mMuHepans-
Horo ceipeA” (peaaxtopbl H0.H. Kuunosuu, 10.B. Mopauesckwii, 1959) , "“Me-
ToAbl aHanWsa pacconos 1 coneii” (peaaxtop 10.B. Mopavesckwii, 1964) .

CnexrtpanbHbi 2Hanwu3 OcHOBHaA 4acTb CNEKTPanbHbIX aHa-
nm3oe Geina BbinonHeHa 8 WncTuTyTe BynkaHonoruu Ha npubope Mapku
WUCN-28 ananutukamu A.M. CanoxHukosoin n O.A. lianunoit u B MHcTUTyTE
reonorum u reopmanku CO AH CCCP, B r. HoeocubBupcke, aHanuTuk H. Pes-
HWKOB.

AuvwddepeHumansHOTEPMUYECKHUA aHanN W3 BOIrOHOB NPo-
soauncA B MHcTutyTe BynkaHonorum Ha npubope [lepusatorpad aHanutukamu
A.B. MAcHWUKOBbIM M aBTOpOM AaHHOI paBoTel. Bsinu nonyyexs! Audidbeperum-
ankHble KpMBbIE ANA PAA3 MUHEPANoB, NO KOTOPLIM YTOYHANOCL KONMWYECTBO

FUrPOCKONMYECKOW W CBA3aHHOW BOAbI, YeTKO onpeaenAnocks Hanuuve wUnw
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OTCYTCTBME CEPHUCTbIX COEAWHEHWW MarHWA, anioMuiuA W ap. Metoa ATA
MOXeT GbiTb NPUMEHEH NPU AWArHOCTUKE MUHEepanbHOro COCTaBa BO3rOoHOB
TONbKO B KOMMAEKCe C APYrMMU MeTOAaMM.

PeHTreHomMmeTpuueckKuin aHanus OcHOBHEA 4acTb PEHTreHo-
rpaMm OTCHATa W pacluudpoBaHa B peHTreHoMeTpuyeckoW nabopatopum WH-
CTUTYTa BynkaHonorum Ha npubope mapku YPC-H60 aHanutukamu B.WU. Ba-
cuneyenko v 3.U. Mpebaasi. Pexxum cvemku Fe-uanyvenve; Mn-<punstp.

fip¥MeHeHWe MeToAa NONHOCTLIO onpaBaano cebA npu pacwwudposke pac-
KpUCTannu3osaHHbIX Bo3roHoB. OaHako vacTe 06pa3uoB ocTanack He WAEHTM-
thMumpoBaHHOM.

OnTuyecKkune MEeTOAb MCCNeaoBaHUR, [lMarHOCTUKE MU-
HepanbHOro cocTaBa BOSTOHOB OCYLLECTBAANACh NPEXAE BCEro WMMEepPCHUOH-
HBIMU OnpeaeneHuAMKU nokasarenein npenomneHuA. Mpu 3Tom ucnonb3osancA
MeToA (hoKanbHOro aKpaHMpoBaHuA, paspabotaHHeiii B BUMCe H0.A. Yepkaco-
‘8bIM (1957) u yTouHeHHbii B.I. ®exknuvesbiMm (1963) . MHorue munepansi on-
peaenAnuch B Kanne BoAbl NOA MUMKpPockonom no metoay B.A. Baxpomeesoit
(1954) . MNpu HabniogeHUM NOA MUKPOCKONOM 33 pacCTBOpPeHHeM B BOAE CONA-
HbIX MWHepanoB o6HapyXMBanuck HEKOTOpble WMX OCOBeHHOCTW, Hanpumep,
thurype! pacteopeHna. OTaensHble MUHEpankl B BO3roHaX CMeLLaHHOro cocTa-
Ba AMarHOCTUPOBAnuCh Nd GbICTPOTE PaCTBOPEHMA.
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YCNOBUA OBPA30BAHUA U MOP®ONOIrMA
BO3INOHOB HA BYNKAHAX KAMYATKMW

OcobexnocTu 06pazoBaHMA BOIrOHOB
Ha PasNMYHBIX BYNKAHAX B 3aBMCMMOCTH OT WX COCTORAHMA

KnwuyeBCKOW BYNnKAaH ABNAEGTCA OAHAM U3 CaMbiX BbICOKWX
(4850 M) percTByHOWMX BynKaHOB Matepuka EBponsi n Azun. BynkaH pacno-
nokeH Ha npasom Gepery p. Kamuatku y nocenka Kniwoun.

XapaxTep napoKcuamMansHoi akTuBHoCTU KnyeBCKoro BynKaHa npoABNA-
€TCA B BWAE TEPMMHaNbHbIX W3BEPXKEHMA BEPLUMHHOrO KpaTepa, 4acTo 3a-
KaHYMBaOLWMXCA NPOpLIBOM nNOBGOYHLIX KpaTepoB, WM3NUBAOLWMX NaBy aH-
aeauto-6azansToBoro cocraea. Mo B.W. Muuny (1956) uwactoe npoABneHue
BeATensHOCTM BHE FNAaBHOrO Kpartepa xapakTtepuayet KnwueBcKOW BynkaH
Kak BYnKaH C u3sepXXeHMAMM Tuna THbI.

Mpeasiaywmumn uccnegosatenAamu (Muwian, 1956; Haboko, 1959; Bawapwu-
Ha, 1963) 6bin cobpaH OrpoMHbIA (haKTUYECKUA MaTepuan No MU3YYEHU
BY/NKaHWYeCKMX 3KcranAuvin Ha 16 nobouHbix KpaTepax BynkaHa, o6pa3osas-
wuxcA 3a nepuoa 1932—1956 rr. ®ymaponbHblie rassl Ha NaBOBbIX NOTOKAax
BCEX KpPaTepoB XapaKTepu30Banuch NOCTOAHHBIM COCTaBOM C PE3KUM npeobna-
AaHWeM ranouaHbIX razos. B Bo3roHax Gbinu onpeaeneHsl CNeayoumne MuHepa-
Nbl: FanuT, CUALBWH, XNOPUALI XKene3a 1 MeAW, HawaTbips, panscToHuT. O6pa-
30BaHMe HalaTeklpA Ha nasoBebiXx notokax (Haboko, 1959) npoucxoauno
TONBKO B TEX CNy4YaAXx, Koraa naaom.u“q NOTOK NepeKpbiBan pacTUTenbHyK 30-
Hy. B akcnnosueHbix u addy3veHeIX KpaTepax HaGnoaanock W3MeHeHWe coc-
TaBa ivAaanN0NLULiX ra3soB BO SRSMAHU: B NEPBbIX — CEPHUCTLIE CMEHANWCL Yr-
NeKUcnbIMH, BO BTOPbIX — ranovHbie CMEHANUCH CEPHUCTbIMK, 33TEM YT NeKKUC-
neimu. B BosroHax npeoGnagalowmmMm MuHepanamu Gbinn: ranut, CUNbBMH,
TeHapavT, aTUTaNWUT, TEHOPMUT, FEMaTUT, TPUAUMUT, XNOPUAbLI XKenesa u Meau,
thropuabl U cynbgaTel KanbUWA, MarHuA, antoMUHKUA.

B oxtA6pe 1966 r. Ha cesepHomM cknoHe KnioueBCKOro BynKaHa Ha BbicoTe
2000—-2100 m no paguanbHOW TpewuHe cy6MepuanoHanbHOro NPOCTUPaHWA
(puc. 1, 2) npowusowen HOBbIA NPOPbIB NOBOYHLIX KPaTepPoB, Ha3BaHHLIX B
yects B.WU. MNuitna — synkaHonora, nepeoro aupektopa MHCTUTYTa BynKaHono-
rum. B pesynetate M3BepKeHWA Ha CKNoHe Bynkawa oBpasoBanoce BoceMb
3KCNNO3MBHLIX BOPOHOK AuameTpom 50—200 m, WNaKoBbliA KOHYC BbICOTOW
80 m ¢ KpaTepom Ha BepluWHE W NaBOBbIM NOTOK AnWHOM 10—12 KM, LWIMPUHOA
0,3 kM W mowHocTeo 3—30 M. Ha ckNoHLI BynKaHa 3a Bce BPEMA uaaep»cenuﬂ
uanunock okono 0,1 km® naebl u 6sino BbiGpoweno, npumepHo, 0,1 km® 06-
nomouyHoro matepuana (KupcaHoB, 1968) . Mocne oKOHYaHMA WM3BEPXKEHUA B
TeyeHue MHorux net Ha [MpopeiBe Muitna oTmMevanace aKTMBHaA NOCT3PYNTUB-
HaA AeATeNnbHOCTL.

3KCnNnno3WBHLIE BOPOHK K. lNporperteie NNOWAAKW U CPABHUTENb-
HO aKTuBHble hyMaponsl 6binv NPUypPOYEHbl K 3IKCTPY3WBHbLIM Bbixoaam 6a-
3anLTOB, PacronoXKeHHbIM Ha AHe NepBoW W B 3anagHom GopTy YeTBepToi BO-
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Pue. 1. Cxema pacnonowennn Mpopeisa NMuina (Bynkan Knovesckoii)

1 — nasa nepeoOro UVKNa WIBepKeHMA; 2 — nNaBa BTOPOro UMKN3 W3BepXKeHWA; 3 —
nasoBsbie NOTOKK NPEeAbIAYLUMX W3BepkeHui NoboyHbix Kpatepos; 4 — neaHuku: | —
3umana, Il — Bnogaeua, Il — Conounsid; 5 — Homepa dymapon; 6 —
dymaponeHbie NNOWaAKK Ha naBoBom noToke (cxemy coctasun U.T. KupcaHos)

PONOK, K ODOpbiBUCTLIM BoOpTam ceabMOW M BOCbMOI BopoHOK. B AHBape
1967 r. temnepatypa oTaensHbix dymMaponbHeix cTpyi konebanace ot 90 ao
400°C, Ha oTaenbHbIX yuacTkax Ha rny6une 30—50 cm goxoauna ao 600°C.
MowHoCTb ¥ BbICOTa NOABLEMA NAPOra3oBbiX CTPYW Bbina pasnuyHon. CkopocTs
Bbixoaa hymaponbHbix rasos pocturana 20—50 m/cex. Becwow 1967 r. eo
BpemMA BGypHOro TaAHWA CHera W nbAa BOAA CTana NOCTYNaTe B TPeWMHY Npo-
pbiBa; Cpa3y e aKTMBUM3UPOBanuch cyuwecTeytowme tymaponsi u obpasosa-
n1ucCk HOBbIE. I’Ionsunncu KOHUEHTPpMYECKWE WU NOoMNepevyHble TpeLuHbl, pacce-
Kawowmve 6BopTa M BHYTPeHHME CTeHKM BOPOHOK. Temnepatypa pesko no-
BbICUNACL W B OTAENbHLIX TpewwuHax aoxoauna ao 800° C. Ycununock Bbige-
neHwWe rasoB,W CTan aKTUBHO Pa3BMBATLCA MPOLECC OKMWCNeHWA NopoA. Ak-
TMBHOE BO3roHooGpasoBaHue Wno Ha nporpeteix Ao 50—100°C dymapons-
HbIX nnowaakax v GbIN0 NPeACTaBNeHO CMEChID BOAHLIX cynbdatos. B 3um-
HWA nepuon 1967—1968 rr. ocHOBHAaA 4acTe (HyMapONbHbIX NNOWAaAOK
6bina nokpoeiTa cHerom. K wwonio 1968 r. dymaponsHan AeRTENbHOCTb
BEPXHUX 3IKCNNO3MBHLIX BOPOHOK pE3KO COKpaTWnack, B OCHOBHOM, 3a
CYET 3aMbiBa WX NOBEPXHOCTHBIMKM BOAAMK. BONbLWAA YacTb BHYTPEHHWX
CKNOHOB HaxoAunack NOA CHerom. AKTWBHaA (yMaponbHaA AeATeNsHOCTL
B BOPOHKaxX Ha CKNOHax WnaKkoBOro KoHyca Geina npuypoueHa K ux rpebHam
10



¥ K BHYTPEHHUM CTeHKam, pa3buteim rnyboxkumu TpewwHamu. Temnepary-
pa Ha rnybure 20—30 cm usmenAnacs B8 npegenax 200+-750°C. B BosroHax
6biny ONpefeneHbl: aHruapuT, runc, TeHapaur. B aerycre 1971 r. noutw
BCE BOPOHKW BbINKM 3aN0NHEHbI CHErOM, 38 WCKNKYEHWEM CeabMOW W BOCh-
moi. HeBonbwwve nporpetblie nnowaaku ¢ Temnepatypon 60—80°C 6binm
NpUYpoYeHbl K KPOMKaM 3KCNNO3MBHbIX BOPOHOK. B BOCbMOW BOpoHKE COX-
paHunace nnowaaka ¢ TemnepaTypoin dymaponbHeix rasos 90—-170°C
{rabn. 1). Mo TpewwuHam WNO akTUBHOE 0Bpa3oBaHWe aHruApuUTa M cynbiha-
Ta MarHuA.

Takum obpasom, Bo3roHooGpa3oBaHue Ha GyMaponbHbIX NNoOWaaKax
3KCMNO3NBHLIX BOPOHOK HOCWUNO PE3KO BbIP@XEHHbIW Cynb(aTHbIN XapaK-
Tep. Hanetsl ranuta v panecToHWTa Beink MpUypouYeHbl K BbICOKOTEMNepa-
TypHsIM Bbixoaam (500—700°C). Bosrowel xnopuga xenesa wabniopanuce
yawe v 6binu cBAR3aHLl ¢ Gonee Hu3koTemnepatypHeimu (ao 300°C) cdyma-
ponbHeiMK npoaBneHuAMU. Cpean cynbdaToB OnpeaeneHbl: aHrMApWT, runc,
anyHoreH, acTpaxaHuT, aNCOMMUT, MWNNO3EBUYAT, rnaybepuT, Kuseput, mupabe-
NWUT, TEHAPAUT.

Wnakoebl W KOHYC.CNyCTA HECKONBKO MECALUEB NOCNE U3BEPIKEHUA
GonblUaA 4acTb LWNAKOBOro KOHyca Bbina NOKpbITa CHErOM KPOME CamMoi
BEPXHEW KPOMKM, rpae Habnwopanuce BbICOKOTEMNEPaTYpPHbIe yMapone!
(> 500°C) . B mae—wmione 1967 r. hymaponsHan feATensHOCTe Gbina npuypo-
4eHa K KOHLUEHTPUYECKUM TpewmnHam KoHyca. CKopoCcTh BbIXOAAWMX ra3os Ha
OTAeNbHLIX y4acTkax Obina pa3nuyHoi. TemnepaTypa y AHEBHOM NOBEPXHOC-
™ — 80—600°C, Ha rny6une 0,5 m — 700°C. Cpeau MuHepanoB-BO3roHOB
npeobnanganu: pansCTOHWT, MonusuT, onan. OgHoBpemeHHo ¢ obpasosaHuem
TOHKWUX HaneToB BO3rOHOB Ha NOBEPXHOCTW LINAKOB NPOMCXOAWMN aKTUBHLIA
rasoBbiit MeTacomaTto3 wnaxos. B wioHe 1968 r. xapakTep npoAeneHuA dyma-
ponbHOA AeATeNnsHOCTM He u3meHuncA. Cpean BO3roHOB NOABMAWUCL FanuT w
TEHapAUT, 4acTo BbICTyNaBwwWe B ponu uemenTa. B aerycte 1971 r. HawbGonee

P wuec 2. O6wmin BMA IKCNNOIMBHBIX BOPOHOK W WNAKCBOro konyca Mpo-
puiga Muiina. ®oro U.T. Kupcanosa
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Tabnuua l

W3meHeHUA TeMnNepaTypbl BbLIXOAAWMWX Fa308 Ha PEeXMUMHbIX pymaponax Mpopbisa

Bpemna nabniopexun; 1°C (3amepsl Ha rnybune

5—10 cM OT AHEBHOM NOBEPXHOCTH)
MecTo pacnonoxeHun

Nuitna (synkan Kniovesckoi)

N® cbymaponst

Bpema nabniwoaenun; t°C (3amepel Ha rnybune 5—10 cm o1 AHesHOW noBepxHOCTK)

pexuMHbIX ymapon 1967
AHBapL mapT Maw
1 BepxHAA 3kcnno3ue- 320 300 300
HaA BopoHka 1
2 JkcnnoausHar 4 150 120 100
BOPOHK&
To xe 5 DymaponsHOA Nnnowaaxku He Geino
3 Y 8 500 500 500
‘4 Konyc, C3 Bepuwiu- - = 500
Ha
4a Konyc, 0B Bepwunra - - —
6 Nasosan 6okKa - 500 500
8 Tpewuna y OB ocHo- ®ymapon Het —
BaHWA LWINAKOBOMO -
KOHYyca
9 MpebGers Mmexay axc- ®ymapon Het -
NNO3UBHBLIMU BOPOH-
Kamun 6 wm 7
5a NaBoBbIA NOTOK, LEHT-

PanbHaA 4acTe, WNaxKo-

NaBoOBLIA Martepuan

MOowHOCTL A0 15 m - -
300 300

b NaBoesbi NOTOK -
- HawaTteipHele dyma- 1966 r., 300 -
ponsl oK TABPL

Mpumeuanune 0 (Hyns) oanavaer, uTo chymapona nepecrana CyulecTBOBaThL

BbICOKOTEMNepaTypHeie Nnowaaku pacnonaranuce Ha C3 BeplimHe KOHyca.
Temneparypa ux MeHAnace B WWpokux npeaenax ot 120 ao 400°C (ra6n. 1).
Bo3roHbl 6binn npeacTaBneHdbl TOPUAAMM U XNOPUAAMM aniOMUHWA, XKeneaa,
HaTpWA; ONanoM, aHrMAPUTOM, FeMaTUTOM. ;

Nasosbie 60kKK#U CHavana ussepxeHnAa NobBoYHBIX KpaTepoB OCHO-
BHBLIMW UCTOMHMKAMMW M3NMAHWA Nasbl GbiNK 1Oro-BOCTOYHOE W 3aNafHOE Xepna
W naBoBble BOKKKW, pacnonoxeHHsle B ceBepHOl YacTu KpaTtepa. Mocne uasep-
MEeHWA Ha MecTe naBoBbiX 60KK 06pa3oBanvchk KynonoBuAHbLIE NOAHATUA, pac-
ceyeHble 3UALWMMM TPELWMHAMKM (B Nocneayiowwme 3Tankl NOCTIPYNTUBHOW ae-
ATENbHOCTK 3TW NOAHATUA YCNOBHO Bbinu Ha3BaHbl ''naBOBbIMM BoKKamu'’) .
B Hakane nocne u3Bep)KeHWA pacKaneHHble NOpoAbl Habmwoaanuch 3aech Ha
rnybuHe 30—50 cm. B nHauane AHBapA 1967 r. B TpewwHax naBoBbiX GOKK
OTME4anuch ra3oBble B3pbIBbl, K HUM e GbIN0 NPUYpPOYeHO aKTUBHOE ra3osbl-
nenexve. TemnepaTypa BbIXOAAWMX rasoB B wone 1967 r. 6eina > 500°C, 8
uone 1968 r. = 350°C (vabn. 1). CTeHKM TpewmrH 6bINKM UHKPYCTUPOBaHLI
12

1967 nonNe asrycr aBsrycr
1968 r. 1969 r. 1971 r.
WIOHB aBrycr
- - 260 0 0 0
100 120 [0 98 98
500 100 7] 0
500 500 350 420 170
500 500 300 500 340
700 450 480 300 140
= 280 120 250 140
- 91 250 100 0
90 600 300 80 0
- 700 ao 700 200 120
130 150 110 0 0
- 250 0 0 0

KOpKamMu cunbeuHuTa. Y AHesHoM nosepxHocTv (Ao 250°C) ob6pasoBbiBanuch
KOPOYKM CUNbBMHUTA C xnopuacm meau. Mo cTeHkam TpewmHok ¢ Temnepary-
poii ot 40 po 80°C ovnarancA TeHapawT. B asrycte 1971 r. Temnepatypa cy-
MaponbHbiX ra3oB CHW3Wnace A0 140°C, no cTeHkam TpewH B HeBonbwom
KonuyecTee 06pa3oBbLIBanNcA aHr MAPKT.

Nagoebl i noToO K. PymaponsHaa ReATENEHOCTL HA NABOBOM MOTOKE
XapaKTepusyeTcA ABYMA nepuoaamu: (HOpMMPOBaHWEM fNasoBOro notoka u
ero KoHconuaauwen.

Bpema GbopMupoBaHWA NaBoBOronoToka (okTAGPL
1966 ‘r. — AuBaps 1967 r.). B ABwKyweicA 4acTM NaBoOBOro MOTOKa
06ocobneHHbIX thymapon He Gsino. Ha rpomaaneix rnei6ax no TpewwHam obpa-
30BbLIBaNMCL TOHKWE HANETbI-BbINOTbI XENToro, KaHapeeyHo-xentoro u Genoc-
HeXXHOro useToB. M3-3a cMNbHOW MMrPOCKONWYHOCTA HaneToB MWUHepanoruyec-
koe onpeaenexue ux BbiNo 3aTpyaHeHo. KavecTBeHHO B HWX Gbinu onpeaene-
Hbl XNIOPWUALI HATPUA, XKene3a, anloMUHKA.
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Mepssie dymaponsbl, 06pa3oBaBlMECA Ha NAaBOBOM NoToke, Geinu Npuypo-
yeHbl K KOHTaKTy BGOpPTOBBIX BanosB C Npomep3lUen No4YBoi wunu cHerom. Mo
XapaKTtepy ra3loBbiAeneHnian W Bo3roHoob6pasoBaHWiA BLIAENANOCL TPW Tuna
dymapon. MapoeoaArsie hymapons! 06pa3oBbIBANMCL HA KOHTAKTE NaBOBOro
notoka ¢ Npomep3Llein NoYBoW Unu cHerom. Ux rasel umenu MonoyHo-6enbii
uBeT, 3anax OTCYTCTBOBan, Temneparypa 6eina 150—200°C (puc. 3) . Ha dy-
MaponbHbIX Nnowaakax, Ha rnsibax u obnomMKax nasel ocefan TOHKWIA Hanet
XNOPWUAA enesa »enTo-3eNeHoro UBEeTa, CMNbHO MMIrPOCKONUYHOrO; 3Th dy-
maponbl BbiCTpO ucueznu. Xnopucto-hropucteie ymapons! Beinu npuypo-
YyeHbl K OCTAHOBMWBLUEWCA 4acTW NAaBOBOro NOTOKa. Temnepatypa BbiXOAALUMX
razoe coctagnAna 150—500°C, 8 GONbWOM KONUYECTBE OHW OTMEYanUCe B
BepxHel YacTu nasoBoro notoka y C3 ocHoBaHuR KoHyca. Bo BpemA noceule-
HuA B OKTAGpe 1966 r. Temneparypa B MecTax BbIXOAOB raszoB Gbina okono
100°C. Boixoabl cnabo napunu, XapaKTepy30BanuCb 3anaxoM XNopucToro
Boaopoaa. Ha TemHo-CepomM (hoHe NaBOBOroO NOTOKA APKUMM XEenTbIMW NATHA-
MW BblAenAnucs ymaponbHbie NNOWAAKK. TOHKaR nneHKa »xenTo-Bypbix v
»KEeNTo-3eneHbiX BO3roHOB COCTOANA W3 PanbCTOHMTA M Monuauta. B cepeavHe
okTAGpA B GopTroBOM Bany, B6nAM3M MCTOKA NasoBOro nNotoka, Gein cobpaH
GenocHeX<HbIA ranuT TOHKOWroneyaTtoro rabutyca; B npobupke nocne or6opa
OH BbICTPO CLEXKMBANCA W NPEBPALLANCA B KOMOYKKW CBeTNno-Ceporo ugeta. Tem-
nepaTypa ocaxaeHwa Bo3roHa coctaenAna 500°C (B8 rny6uHe TpewwmHs! Gbina
BMAHA CBETALWAACA naBa) . HawaTteipHeie (hymapone! 6einu 06HapyXeHsl TONLKO
B KOHUE OKTABPA, cnyctA 15—20 aweir nocne HaYana M3NWAHWA NaBsl, B 3anag-
Hom GopTy NaBoBOro NOTOKa, T.e. Tam, rAe NaBOBbIA NOTOK NEepPeKpbin PacTu-
TensHyi0 30Hy (abconioTHan Beicota 1700 M, MOWMHOCTL NOYBEHHOrO CROA
156—25 cm). ®ymaponbl GbinM NpUypoveHbl K MOLLHLIM Hasanam NaBoBOro
matepuana (10—15 m), konuwécteo obBpazoBaBwerocA HawateipA Bbino He-
BGonswoe. Boina o6HapyxeHa NuWL 0AHa NnowaaKa pasmepom 2X4 m, rae no
BCeW ee noBepxHocTu HabnopancA BHOBL 0B6pPasoBaHHLIM PbIXNbIM CNOW Hawa-
ThipA 6neaHO-KOPUYHEBOro UBeTa, MowHocTeio Ao 5 cM. Temnepartypa rasos,
BbIXOAAWMX NO Bcei nnowaake Ao raybuxer 10 cm, Gbina B npeaenax 250—
300°C. a3 uMen peskuit yaywnuesii 3anax ropsKoro mMuHaana (3anax rope-
KOr0 MUHAANA xapakTepeH ANA uuanuctoro rasa) . OcTeiBaHMe NOBEPXHOCTM
nasosoro mMotoka npoucxoauno GbICTPO, Yepe3 MecAU nocne Hawana
nasepxeHnA GOpTOBble Banbl NAaBOBOr0 NOTOKAa 6biNMM MOKPLITI CHErOM.

BpeMA KkoHcoOnuaauwm naBoBOro nortoka. lNpekpawexue
ABWXEHWA NnaBbl COBNanNo C 3WMHWM NEPUOAOM WU BECb NOTOK MOKPLIN CHEr.
Nunws Koe-rieé Ha nNOoBepXHOCTH n'oroxa oTMevanuCe peaKwWe naporasoBble
CTPyW W nporpertble nnowaaku. B anpene—mae 1967 r., ¢ Havanom TaAHWA
CHera v NoCTYNNEeHUA NOBEPXHOCTHBIX BOA B BMAE PYYbEB NOA NABOBbIA NOTOK

(npu ceoem aBwxeHnn oH 3aHAN pycno p. Kuprypuy) , Ha notoke pesko yse-
nuYMNoce Konuyectso cymapon. Temnepatypa dymaponbHeiX rasoe koneba-
nace B8 npeaenax 100—700°C. BosroHbl Gbinv MpeAcTaBneHbl HaWaThIpeM W
dTopuAaMM KanbUWA, MAarHWA, Xenesa v antoMUHWA, 06pa3syloWUMK NNOTHbIE
KOpo4KK, Byropyatele M po3eTkonoaobusie HanneiBbl. K 1971 r. Ha nosepx-
HOCTU NaBOBOr0 NOTOKa coxpaHunock Hebonblwoe Konu4ecTBo yMaponbHbIX
nnowaaok ¢ temneparypoit 50—60°C (tabn. 1). YcTeA dymapon Geinu nok-
PbITb! TEPMOMUNLHLIM MXOM HEXHO-3ENEHOr 0 UBeTa.
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Puc. 3. OymaponsHan neATensHocTb Ha nasosom notoke Mpopuisa Muina (okTAGPL—
nonGpe 1966 r.) . ®oto U.T. Kupcanosa

B 1967 roay Ha chymaponbHbiX NNOWAaAKax NasoBbix NoTokos Gonee paw-
HWX NPOpLIBOB — KpaTepa BeinuriknHoi (1951r., TemnepaTtypa thymaponbHbix
rasos 25—40°C) , kparepa BenankuHa (1953 r., t° = 28°C), kpartepa Kpxwu-
waHosckoro (1957 r., t = 25—50°C) — He 6bino oBHapyxeHo runca, MuHepa-
Nna XapakTepHOro ANA HWU3KOTEMNepaTypHbiX (ymaponbHbIX NNOWAAOK 3KC-
NNo3uBHLIX Kpatepos. CneaoBatensHo, NPWM OCTbIBAHWM NABOBbLIX NOTOKOB Ha
HWX He npoucxopuno ob6pa3oBaHWA Cynb(aTHbIX MUHepanoB W tymMaponbHble
rassi OTnaranW BO3rOHbI CYWECTBEHHO ranoOMAHOro COCTasa: ranuT, MONU3WT,
panbCTOHWT, (AOPUT, KPUNTOranuT, 3NLNACONUT, HaWwaTblpb W NPOAYKTbI
ranoMaHoro MetacoMatosa: ahBuAMT U FTMAPOOKMUCAbI XKene3a.

B ezl MAHHBIA By NKaH BXoauT B coctas KnwveBcKoi rpynnel
BynkaHoB. [lonroe BpeMA ero cuutanu notyxwum. 22 oktAbpa 1955 r. Hava-
noce ero ussepxenue, a 30 mapra 1956 r. npousowen MOWHBIA B3pLIB, B pe-
3ynbTaTe KOTOPOro BepluinHa BynkaHa 6bina yHU4TOXKEeHa U Ha ee mecTe obpaso-
BancA Kparep avametrpom 1,5 km, rny6unoit ao 600 m.

B nocneaywowmue rodsl 3pynTUBHAA AEATENbHOCTb BynkaHa BeabiMAHHOrO
6bina cBA3aHa ¢ (hopMUpPOBaHUEM BHYTPUKPaTePHOr0 3KCTPY3UBHOro Kynona
Hosoro (1956}, conposoxaaemoro B3apsiBamy ¢ 06pa3oBaHvem, pacKaneHHbIX
nasuu (Mopwkos, Boroasnenckan, 1965) (puc. 4) . ‘

BepwwHna kynona Hoeoro. KmMomenty HabniogeHua (1966—
1967 rr.) sepwwuHa Kynona npeacrasnAna coboil AOBONLHO POBHYIO NAOWAA-
Ky, 3aCbiNaHHyl0 NennoMm, ¢ OTAENbHLIMU IKCTPY3MAMU MOHONMUTHBIX NOPOA M
BHOBb pacTywmumu obenuckammu Hebonblnx pasmepos. PymaponsHan AeATens-
HOCTb BbiNa npuypoveHa K TpewuHam, cekywum obenucku. HawbBonslee
Konuuecteo dymapon ¢ Temnepatypoii rasoe ao 700°C pacnonaranocs y oc-
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P uc. 4. OymaponsHan peaTensHocTs Ha kynone Hosom (Bynkaw GeasimAnHbiA) B
1967 r. ®ovo B.A. MNoarabaynoro

HoBaHuA obBenuckoe. MoBepxHocTe 06eNUCKOB M CTEHKWU TpewuH Bbinn nok-
PbITel CTanakTUTONOAOGHBEIMKM NOPUCTBIMKW 06pa3oBaHMAMK GenocHeXHOro
uBeTa, NPeACTaBNEHHbIMW CynbdaTamy KanbuUWA, MarHWA, anioMWHUA ¢ 6onb-
WKMM KONWYECTBOM onana, cepsl U MTOpMAOE anioMuHUA. B oaHoR M3 TpewwH
¢ Temnepatypoit 500°C otnarancAa adTuranut. PymaponbHbie NAOWAAKM C
Temnepatypoi ot 100 go 300°C 6binu NOKPbLITHI MENNOM, CUEMEHTWPOBaH-
HbIM BO3roHamu cynbaTtoB, Cepbl, onana.

BecHoit 1966 r. B 3anagHOW 4acTW BeplMHbI Kynona, Ha mecTte GbiBLero
BopoHkooBpasHoro Kpartepa, Hayan BbbkumaTecA obenuck YuHb-Yune., K
asrycty 1966 r. ero 0B uacte gocturna eeicotsl 60—75 m. C nosepxHocTu
obenucKa MHTEHCMBHO BLIAENANWCH rasbl, MMelowmMe Temnepatypy 700°C.
BoaroHsl — cranakTutonoao6Hsie, nopucTeie o6pasoBaHUA CBETNO-XeNnToro
useta — 6binK NpeacTaBNeHbl MUNNO3eBUYMTOM. B CTOpPOHE OT BbiCOKOTEMMe-
paTypHbiX BbIXOAOB Ha MOBEPXHOCTM XONOAHLIX rMbib oceaanu TOHKoNnNeHva-
Thi€ BO3MOHbI XENTO-3eNeHbIX XNOPUAOB XKenesa.

K nety 1967 r. poct o6enucka YuHb-YuHe npekpatunca. Ceexxwin matepu-
an NpoAomMKan NoCTynaTk, HO BbiXOA €r0 CMECTUNCA HECKONbKO K BOCTOKY, rae
cTan ¢hopMWpOBaTLCA HOBbIW obenuck HayTtunyc. B 1968 r. seikataA Ha no-

BEPXHOCTL 3HauWTensHan macca Haytunyca pasaeuiyna Teno kynona Hosoro.
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BepwwuHa kynona Hoeoro BbITAHYnace B cyGLUMPOTHOM HanpaeneHWW M no-
BEPXHOCTbL ero yBenuyunace. B 1969—1971 rr. BynkaH npoaomkan HaxoAuTLCA
B CTaAMKM YWCTO 3IKCTPY3MBHOM O U3BEPXKEHWA : NPOACMKANOCH BhiXKWMaHue Hay-
TMAyca W HOBOW 3KCTPy3uu OKTABPL, 3aHABLUEH IOXKHYIO U BOCTOMHYIO YacTb
BepwurHel Kynona Hoeoro (Kwpcanosa, KupcaHoe, 1971) . Bospocwan akTue-
HOCTL ByNKaHa 3aTpyAHANA, a BNOCNEACTBUM CAenana HeBo3MOXHbIM Npoeeje-
HWe peXXUMHbIX HabnoaeHnii Ha Kynone Hosom. .

Ha cknonax kynona Hosoro nnotiaaku BbICOKOTEMMNEePaTypHbIX BbIXOAOB
Sbiny NPUYPOYEHbI K TPEM Y4aCTKam TPELWMHHBLIX 30H CeBEepHOro, CeBepo-BOC-
TOYHOr O W 10T 0-3aNaAHOC CKNOHOB W NPUBEPLUWHHON 4acTu Kynona. B kpynHo-
rnbiGOBOM OCkINK, 3aHMMAIOLLIEH I0rO-BOCTO4HEIA U BOCTOYHBIN CKNOHBI Kynona,
BbIXOAb!I (hYMapOnbHeIX ra3oe Geinu peaKUMM. Temneparypa ux pocTurana
100°C, .cocTa 6bin NapoOBOAAHOM, KONUYECTBO CO’BpeMeHeM Pe3Ko YMeHbLLIW-
nocs.

Hanbonee akTuBHbie thymMaponbHble BbIXOgs! pacnonaranuce B NpUBepLUWH-
HOW 4acTu Kynona, rae oHW GbiNW NPUYpPOYeHB! K TPewWwmHaMm, pacceKalowmm
MoHonuTHOE Teno Kynona. Témneparypa ux kone6anack ot 80 ao 700°C, Bbi-
XoAbl rasos 6binu cnaGele, 4yTh napAwme. Bo3roHs! B BUAe NNOTHBIX KOpOK
XENnToro W CBETNO-KEeNTOro uBeTa UEMEHTUPOBaNW TPeLMHKW W 4acTO BO3BbI-
wanuce Hap ycTbAMKU hymapon B Buae He6onblumMX KOHYCOB. Bo3roHs! cocToA-
N U3 panLCTOHMTa, Onana, remaTuTa, aHruapuTa. 3aeck xe, y cymapon ¢ Tem-
NepaTypoii BbIXOAAWMX rasos Ao 250°C, obpasosbiBanucs BOARHO-NPO3pay-

nHele KpucTannuku cacconuHa (Cepadmmosa, 1970) .

'\\\ Hwxe no cknoHy B paseanax rnei6 scTpeyanucs B:uxonu NPeMMyLLeCTBEHHO
Napo-BOAAHLIX thyMapon ¢ Temnepatypoii ao 100°C, ¢ BO3roHaMu BOAHbLIX
cynsthatoe Ca, Mg, Fe, Al B BugE TOHKUX NNEHOK 6neaHo-3eneHoro ueera.

B cpeaneii wact CB Kynona BbIxoAbl hyMaponbHbIX rasos Gsinu pacnono-
*eHbl BAONL TpewmnHel C3 Hanpasnewwn. Temnepatypa ux coctasnana ot 200
Ao 500°C, cKOPOCTL BLIXOAAWMX rasoe Gbina GonbLIAA. Bosroxsi — npeu-
MYWeCTBEHHO CYNbhaThl CHEGONLLWNM  KONKYECTBOM XNOPHAOB (ranut, mo-
nu3nT) .

Ha 103 cknoHe dymaponsl 6einv pacnonoxeHs BAOMNb TPEWMWHHOW 30HbI,
BbIXOABI ra308 NPWYPOYEHbI K OCTaHUAM 3KCTPY3WiA, pasbuteix cepuaAmm Tpe-
wwH. Temnepatypa GyMaponsHIX 8368 40 700°C, CKOPOCTh ra3Gasix cTpyi
HeBonbilian, 7O KOMWYECTBO WX OrpoMHoe. BoaroHs! NpeAcTaBneHbl B OCHOB-
HOM CynbhaTamu aniOMUHUA, KanbUMA, MarHuA, )enesa, u OnNanuTU3NPOBaHHbI-
MW nopoaamu. Ha cTeHKax 0AHOI U3 TpewwmH Gbinu o6Hapy»eHbl TOHKOBONOK-
HUCTbie CKonnexuA wepbuHauta (Bopucenko u ap., 1970) .

HeoGxoaumo oTMmeTuTs, YTo yke K 1971 r. Bce PeXUMHbIe NAoWaaKu, onu-
CaHHble Bbllue, MepecTanu CyLIecTBOBaTh, TaKk Kak Kynon HoBbii, BcneacTeue
YCHAWBLUENCA 3KCTPY3UBHOW AEATENLHOCTU, CUNBHO U3MEHUN CBOK mopdono-
ruio. MHOrouYncneHHsle KaMeHHbIe NaBUHbLI, CKATHIBAIOLIMECA C ero BEPLUWHBI,
norpeGnu noa coboli pexxumMHbIe thymMaponsHbie nnowaaKku.

MyTHOBCKUN BY NKaH— OONUH U3 aKTUBHEALINX BynkaHos Kamwuar-
ku. 32 nocneaue 60 ner Bbino oTmeveio 10 M3BEPXEHWIH, KOTOPbIE HOCUNK
YHCTO IKCMNO3UBHLIN XapaKTep W CONPOBOMAANUCE YCUNEHWeM ra3oBoii AeA-
TensHOCTM W BbiGpocamu nenna. Bynkaw pacnonowen K 1ory ot ABayMHCKOM
ByxTel, npeacTaenAeT coboil CNOXKHBIN KOHYCc00Bpa3Hblii MaccHMB ¢ aKTUBHOM
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P mc. 5. Cxema dymaponsHbix Nonei cesepo-BOCTONHOrO Kparepa MyTHOBCKOro BynKa-
wna (1963 r.). Cocraeunu B.B. Monnk, E.A. Bakun, U.T. Kupcanos

1 — rpanuusl hymaponebHbix nonei; 2 — | oymaponsHoe none, 3 — I dwxaponmoe
none, 4—5 — oTaencHsie (ymaponeHbie CTpyW (yucnurtens — Temnepatypa C, 3Hame
HaTenb — CKOPOCTL M/cex) ; 4 — ann3oanuecKue nIMepeHna; 5 — pexumHsie hymapons:;
6 — cTenkn Kpatepa; 7 — rpaHdubl KaHbOHa p. Bynkan-noﬁ; 8 — nenny

ceBepo-3anagHoi yacTeio. [ocnegHAR COCTOUT U8 JIRYX KOHYCOB, BepLUMHBI
KOTOpPbIX BEHYATCA KpaTepamMu AWAMETDOW 1,9—2 KM. ®PymaponbHaR pen-
TENbHOCTE ByNKaHa B HACTOALUEE BPEMA NONHOCTbID COCPEAOTOYEeHa Ha Tep-
MansHbIX NonAx 6oNbLLIOIO CeSepo-BOCTOMHOrO KpaTepa, Ha CeBePHbIX CKNOHax
KoHyca U Haubonee Mo'ijHaAn — B cy6TepMMHansHOM KpaTepe, Tak Ha3sbiBae
MOW AKTUBHOW BODOHKe. B ceBepO-BOCTONHOM 6ONbLIOM KpaTepe pacnonoxe
:i;l Tpu thyMapOneHeix nona (puc. 5) .



| thymaponbHOe none HaxoAWTCA Ha npasom Bepery p. BynkaHHon, Ha rpa-
Huue ¢ neaHukom. Mnowage ero pasHa 32000 m®. Beixoas naporasoBssiX
CTPYW pacnpegeneHs! No BCew NNOWaAKe HepaBHOMEpHo, Haubonee aKTUBHaRA
thymaponbHan AeATEeNbHOCTL NPOABNAETCA Ha yvacTkax b (rp. dyma-
pon 18, 20) u CesepHbiid (rp. dymapon 9) .

Ha yuyactke HkHOM coCpeaoTOYeHbl CaMbieé aKTUMBHbLIE W BbICOKOTEMIMepa-
TYpHble dymMaponbl, CO CKOPOCTbH BbIXOAOB NaporasoBbiX CTPYW, AOCTWraio-
weii 90 m/cex u Temnepatypoit 300°C. YcTbA thymapon oKpyxeHbl GenocHex-
HOW KaWMoW HawaTbipA. OTNOXeHMA KPUCTANNWMYECKOW cepbl OTMeYyanwuch Y
dymapon ¢ Temnepatypoi ao 120°C. Yvactku, nporpetsie Ao 90°C, 6binu nox-
PbiThl KOBPOM MOX006pa3HbiX BO3rOHOB, NPeACTaBNEHHbIX CMEChIO anyHoreHa,
ranoTpUX1Ta U NUKKEPUHIrUTa C HEBONBLWWM KONWYECTBOM Cepbl.

Ha yyactke CesepHom TemnepaTypa BbIXOAOB Napo-rasosbix CTPyi He npe-
sbiwana 100—120°C, ckopocte — 50 m/cex. YcTeA dhymapon 6einv oKaimMne-
Hbl MENKOKPWUCTannMYecKoi cepoi, ¢ 3eneHoBaTeiM OTTeHKoOM. Bca napAwas
nnowaas ¢ Temneparypoit 60—90°C 6bina nokpeITa BO3roHaMu anyHorexa.

Il dbymaponsHoe none pacnonoxeHo Ha aHe GoiBwero HuxHero osepa. AHo
03epa CNoXeHOo NepemMbiTbiM NMUPOKNACTUYECKUM MaTEpHUanoMm, B KOTOPOM Mpo-
CNEeXMBAIOTCA NPOCNOM MecKa W Nenna, HackiuleHHble NepeoTNnoXeHHOW ce-
poii. OsepHble OTNOXEHMA nNpope3aHbl pycnoM p. BynkawHow, npw-
yem MHorve ¢hymMaponsl HaxoAATCA B pycne WAW PRAOM C HUM. Dymapons-
HaA fAeATeNnbHOCTL OTMeYanack MO BCEW NNOWanau AHa o3epa, Ho Haubonee
aKTuBHble dymaponst (6 u 7) Gbinu cocpeaoToueHb! B HOXHOM ero Yacti (cm.
puc. 5). Mnowaas nons pasHAnace npuBnuautensHo 8000 km?, Temnepa-
TYpa NoBepXHOCTH U3MeHANack B npeaenax ot 20 no 80°C.

MNoBsepxHocTe NonA ¢ Temnepatypoit 70—90°C Bbina nokpsiTa MoxooBpas-
HbIM KOBpPOM BO3rOHOB anyHoreHa. B mecrax Boixofa cdymapon Habnoganuce
cepHbie Gawenky Ao 0,5 m BeicoTon. CKOpPOCTL BbIXOAOE NaporasosbiX CTPYW
6eina HeGonbwoi, nuwe 8 rpynne dymapon 7 cKOpOCTe rasa gocrurana
54 m/cex. 5

111 hymaponbHOe none NpUypoYeHo K TPelWHe B BepXHeid 4acTu 3anajHoun
CTeHKW KpaTepa, nepexofALwei B nesbii 6opT KaHboHa p. Bynkandon. Temne-
paTypa BbiX0oA0B napo-rasossix cTpyit 100°C, cKopoCTs BbIXOAOB HE3HAYUTENL-
Ha. YcTeA dymapon MHKPYCTUPOBaHe! KpucTannuyeckow cepon (Cepadumosa,
1966) .

AKTWBHARA BOPOHKa ABNAeTcA cyGTepMuHanuHbiM KpaTepom, Bpe-
3aHHbIM ‘B Teno MyTHOBCKOro Bynkava. Paamep BHEwHeW 4aCTHW BOPOHKM Mo
ANWHHOM ocy paseH 380 m, no kopoTtkoii 150—170M. CTeHKn BOPOHKM B BEpX-
Hell yacTu BCloay OTBecHsle, BeicoTa ux 200—300 m. [iHo BOopoHKU uMmeeT dop-
MY Yaluu, BbITAHYTOW B CEBEPO-BOCTONHOM HanpaeneHuw. W3 atol BOPOHKM B
KoHue aexabpa 1960 r. — navane Ausapa 1961 r. npouscwno nocneaHee w3-
BepXKeHWe BYNKaHa, UMeBLLIEe YACTO 3KCNNO3WBHbIN XapaKTep.

DymaponsHan AeATeNLHOCTb MPUYPOYEHa K MHOMOYUCNIEHHBIM TpPeWwWHam B
AHe W CTeHKax BOPOHKW. Temnepatypa thymMaponbHbiXx rasoB M3MeHRANach B
wwpokux npegenax (80—900°C). BecuseTHble rasoBbie CTPYM C PEBOM BbIpbI-
Banuch W3 MHOFOMMCNEHHBIX TPELUWH, 3aNONHAA BCIO NONOCTb AKTUBHON BOPOH-
Ku knybamu Genoro usera v NOAHAMANUCL Haf KPaTepom Ha BeicoTy Gonee
opfHOro Kunometpa. LleHTpansHeie 4acT BCEX aKTHBHbIX BbiX0A0B Geinv nuwe-
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P u c. 8. Cxemapacnonomennn hymaponsteix noneit Ha Asaumnckom synkawe (asryer—
cenTAGpe 1962 r.) . Cocrasmn U.T. Kupcanos

1 — dymaponsHeie nonA; 2—3 — NOCTOARHO aedcTByOWME hyMaponbHble CTpyW; 4 —
napAume thymaponeHbie NNOWAAKK C t rasoe 2—50°C; 5 — dymaponsl, NpUypoueHHsie
K TpewwMHam Ha nasoseix noTokax; 6 — mecto or6opa npob razoe; 7 — TemnepaTtypa
ymaponsHeix rasos; 8 — nnowaaxu, NOKPLITbIE BOIrOHAMK Cepbl; 9 — NNOWAAKK C run-
COM ¥ BOAMbIMKM cynbdatammu; 10 — nasoseiit NOTOK Ha BepwwHe KoHyca; 11 — yvacTox
BEPWMHBI KOHYCS, CNOXEHHBbIA NUPOKNACTMYECKUM MmaTepuanom; 12 — rpaHuusl yma-
pOnbHBIX NonedH

Hbl Kakux-Nub6o BO3roHOB, @ B UX NepWUtepuyecKux YacTAX C TemnepaTypoi
ao 100—150°C nosepxHOCTL y4acTKOB Gbina NOKpPbITa 60NbLIMM KONWYECTBOM
BO3MOHOB, NPEACTaBNEeHHbIX B OCHOBHOM Cepoi v anyHorexom. CtpoeHue so-
POHKM W €e NOCTOAHHAA CMNbHAA 3ara3oBaHHOCTL CO3AaBanu YCNOBWA, HEBLIHO-

CUMBble ANA NpoBeAeHWA uccneposaHuin (BakuH u ap., 1966) .
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P uec. 7. Crenkn xparepa Asauunckoro synkawa. ®ovo B.A. NoaraBauxoro

ABayuMHCKWA BynkaH pacnonoxeH 8 30 KM K-ceBepo-BOCTOKY OT
rop. Merponasnoscka-KamyaTtckoro, ABNAETCA OAHMM U3 Haubonee aKTUBHBLIX
BynkaHoB Kamuatku. lNMocneaHee wisepxeHue ero Habnwopanocs 8 1945 r. B
TeyeHue neta 1962 r. asTop C rpynnoi coTpyaHnkos MHcTUTyTa BynKaHonoruu
nayvan ymaponbHyl0 AEATENbHOCTb HAa ero cknoHax. Bynkaw Haxoawnch B
CNOKOWHOM COCTOAHMW, AEATEeNbHOCTbL ero NPOABNANACh B PAa3NUYHON WHTEH-
CMBHOCTK BbiAeneHwWA rasoe. PacnonoxeHuve thymaponbHbiX NNOWAAOK Npuse-
neHo Ha cxeme (pwmc. 6) .

dymaponsl AHa KpaTepa CKOHUEHTPUPOBaHbI B ero WeHTPanbHOW 4acTu,
rae oHu o06pasyloT 0AHO cpaBHWTensHo 6Gonbwoe dymaponeHoe none.
Haubonee akTuBHbIE BbIXOALI, PACNONOXeHHbIE NO nepudepun NonA, scTpeve-
Hbl B @ro KXHOW YacTH, BOCTOYHO U CeBepo-3anaaHoi. TeMnepaTypa rasos Ha
BbixoAe B nepudepuiiHbIX YacTAX IKHOrO yvacTka Konebanace B npeaenax
140—-185°C, cesepo-3anagHoro — 115—125°C. B ueHTpansHbIX y4acTkax nonA
Temnepatypa Gbina 3HaYWTeNbHO Bbile, TaK Kak Nepuoanyeckn Habnwoaanocs
cBevyeHne ymMaponbHbiX NNOWAA0K.

Ha BHYTpeHHUX CKNOHax KpaTtepa dymapons! pacnonarafiuce ropu3oHTans-
HbiMKW pAgaMM 1 BbiNK NPUypoYeHbl K rpaHWUaM Mexay nnactamu nas
(puc. 7).

Ha BHEWHWX CKNOHax KOHYCa, B ero BepxHen NPUKPaTepHOM 4acTu, TaKxe
oTMevanucCe A0BONBHO MHOMOYMCNEHHbIE chymaponbuue NPOABNEHWA, HO aK-

TUBHOCTb MX Bbina 3HauuTensHo cnabee, yem B Kpatepe. Hanbonee aKTUBHbIE
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thymaponsHble NonA pacnonaranuce Ha Kro-3anagHoM CKIOHE, Ha NPoAosKe-
Hum CepHoro rpebHA. Y KPOMKW KpaTepa aKTMBHbIE Y4acTKy nonA Gbinv Nok-
pbiThl MOLWHbIM cnoem cepbl (10—20 cm) . Temnepatypa dyMaponsHbix rasos
uameHAnack 8 npeaenax 50—95°C. OTaentHbie Y4aCTKK CKNOHOB Kynona Geinu
nporpetst Ao 75°C. Kpome cepel, B BO3roHax onpeAeneHbi: anyHore, runc,
onan, ranoTPUXWUT, MUKKEPUHrWMT, remaTtut, NUMOHWUT, nuput (KupcaHos, u
Ap. 1964) .

KopRKCKWA BYyNnKaH pacnonoxeH pAAOM ¢ ABa4MHCKUM BYNKa-
HOM, aKTUBHOCTb ero NPOABNAEGTCA 3HauMTensHO pexe. B 1956 —1957 rr.Ha ce-
Bepo-3anagHOM CKNoOHe BynkaHa obGpa3oBanack TpeuiuHa, U3 KOTOPOW B Teve-
HWe Tpex-4YeTblPpex MECALEB NMPOWCXOAWNM NepuoanYeckue BuiBpPOCH! rasoe u
nenna (Bnopasew, Muiin, 1957) .

B HabnionaemMbii nepuoli BpeMeHW BynkKaH HaxOAWNCA B CTaAUK CIOKOWHOW
thymaponeHoW AeAtensHocTW. Pymaponsl Gbink NPUYpPOUYEHbl K TpewuHe Ha
cesepo-3anagHoM cknoHe Ha Beicote 3150—3200 m u k KpaTepy. Temnepatypa
(ymaponeHeiXx razos, 3amepeHHan Ha Beixoge (1962 r.) , uamenAnaces B npege-
nax 30—86°C, cropocTts ux Gbina sHauuTensHoi. Pee dymapon cnbiwex u3ga-
nexa. YcTeA (ymapon. NOKpbITbl XeNToBaTo-3eNeHbIMA Hanetamu cepel. B
1961 r. A.N. NopwkoB oTobpan HawaTbipb OKONO YCTeA OAHOW M2 thymapon.
B 1962 r. o6pasoBaHuit HaWaTbIpA OTMe4eHo He Bbino. MNoBepxHOCTL NapALWMX
nnouwapok, ¢ Temneparypoi okono 30°C, 6sina nokpeiTa Bo3roHamu Genoro,
»entoro, 6enoBaTo-3eneHoro uBeta (anyHoreH, ranoTPUXUT, NMUKKEPUHTUT,
runc) (KwupcaHos u ap., 1964) .

Kak nokasanu Hawu HabnogeHna, B MeXNapoKCU3ManbHy CTaguio Ha dy-
MaponbHeIX NNOWAAKEX, PACNONOXEHHbBIX B KpaTepax n Ha CKNOHax BYNKaHoB,
B BO3roHax npeobnafganu B OCHOBHOM CEPHWUCTLIE COBAMHEHWA.

Mopdonorua Bo3aroHos

B pesynsTate GbICTPO KpUCTannn2auuv MUHEpanoB U3 Napo-ras3oBow dasbi
06pa3yloTCA BCEBO3MOXHbIE MOPGONOrMyYecKne pasHocTH NONU- U1 MOHOMUHE-
pansHbiX arperatoB. MopgonorvA BO3roOHOB 3aBWUCUT HE TONLKO OT CHUHTOHMM
COOTBETCTBYIOWMX MUHEpPanbHbiXx 06pasoBaHmii, HO W B CYLLECTBEHHOW Mepe oT
YCNOBWIA UX OTNOXeHWA (TemnepaTtypel, CKOPOCTH W NOKanusauyuu tbvmaponb-.
HbiX cTpyW) . CocTaB nasbl U ee NeTyunx, CTaauA 3pyNTUBHOIO UMKNA He OKa-
3bIBaeT BAWMAHWMA HAa 0BNMK MUHepanbHbix arperatoB. [o3aToMy MoOXHO TuUnNK-
3vpoBaTe Mopthonorui BO3roHOB HesaBucumo oT obvexkTa mccneposBaHwA. B
cnabo napAwmx dymaponax Ha OTKPLITOW NoBepxHOCTU obBpasywTcA arpera-
Tel B BUAIE NYLUWCTOr O HaneTa, 3anoNHAKLWEr O LepoXoBaTocTH 06noMKoB.

B mouwHbIx dhymaponax, Ha CTeHKax TPewmnH B NaBOBOM NOTOKe, T.e. B M30NW-
POBaHHbLIX Y4YacTkax,06pa3yloTCA NNOTHbIE MENKO- M CPEeAHE3EPHUCTLIE arpera-
Thl, MHOTAa APY3bl (HAWAaTeIPb, pyc. 8, cM. npunox. Tabn. | B KoHUe KHWrK) .

Ha cvnbHO napAwMx nnowaakax Ha AHEeBHOW NoBepxHocTM (Mnu Ha HeBonk-
woi rnybuHe) Ha menkoszepHucTom cybeTpate o6pa3yiOTCA TOHKOBONOKHKC-
Tbie, WWecToBaThie arperatel. Ha noBepxHOCTM oTAenbHbIX 0BNOMKOB nasbl B
aTMX e ycnoewAx ob6pasywTcA rpuboobpasHbie nuwanHWKonoaobHble,
y3opuatele 3emnuctele maccel. Ha cnabo nporpeteix dymaponeHeix nno-
wankax obpasyloTCA BeIUBETHI NPUYYANUBLIX OpM.
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TemnepaTypbl KPUCTannu3auum MHOMMX MUHEPANOoB, BCTPEYaIOWMWXCA B BO3-
roHax, 6nm3akm meway coboi, NO3ITOMY - BO3roHbl NPEACTaBNeHbl TOHKOM
CMECHI0 MHOrMX MUHEpanoB. PeskuiA nepenan Temnepartypbl NpueoaAnT 06bIYHO
k oBpazoBaHmno amopHbIX arperaTos.

MHoOroKkomMnoHeHTHelA coctas  (ymaponbHblX rasos  cnocobeTeyert
o6pa3oBaHuio rpynn onpeaeneHHbix MuHepanos. Tak, no nabopaTopHbIM AaH-
Heim P. Bpaynca (1904) B npucyTCTBUWM XNOPWCTOrO MarHWA M3 pacTBOPOB
cynethata marHua Bmecto ancommuta (MgSO,4+7H,0) obpasyercA kuseput
(MgS0O,4+H,0). W3 uuctoro pacteopa cynbthata HaTPUA KPUCTannUayeTch
rnaybeput (Na; SO, 10H,0) , B NpUcyTCTBMW XNOPUCTOrO HaTPUA BblAENAET-
cA Tenapaut (Na, S0,4).

MoaobHbie 3akoHoMepHOCTH Habnoaanuck U Npy 06pa3oBaHMKM BO3rOHOB.

Xnopva aMMOHWA B NPUCYTCTBMM XNOPUAOB METaNNOB KPWUCTannM3yeTcA B
suae Ky6oB, a B cnyvae ux OTCYTCTBUA — B BUAE AEHAPWUTOB.

Hanbonee xapakTepHble arperaTHele (hOPMbl BbIAENEHWA BO3rOHOB: 32PHUC-
Tble, TOHKOBONOKHMUCTbIE (LWecToBaTbie), HaTeuHble, 3eMNUCTbIE, HANETHI W
npumasku, Boinotel (Tabn. 2) .

3epHUMCTBIE ar per artsbl — XapakTepHbl ANA BO3rOHOB XMOP MAOB.
Mo BenwnumHe cnarawowmx 3epeH BO3roHbl GLIBAlOT CpeaHe- W MENKO3ePHIICTbIE
W Yawie BCEro NPeacTaBneHbl PbIXNbIMU CKOMNEHWAMKU. 3AeCk MOXHO E3blAe-
nNUTL cneayowme Gopmbi

1) w3sometpuueckan hopma (peakan) — KyBbl CUNBBUHMTA U HAWATLIPA;

2) BbITAHYTBIE B OAHOM HanpaBneHud (npuamaruueckue, ctonbuarbie,
wecToBaTble, Urone4ateie) — o6pa3oBaHUA Cepbl, CENEHWTA, HaWaTelPA, ranu-
Ta, cynbaToB, OKWUCHU BaHaAWA;

3) nnacTMHYaTbie U YewyiyaTble KPUCTanNMKK — FUNC, aHrMAPUT, FTeMaTuT,
TEHOPWT, CACCONWH;

4) cnoxHble GOpMbl  KPUCTaNNOB — KPUCTannu4yeckue AeHAPUTBI UhAe-
LMe WWPOKoe pacnpocTpaHeHue (HawaTbipb, CUNBBUHKT, ranur, cepa) .

O6paszoBaHne AEHAPUTOB — OAMH W3 MHTEPECHbIX MOMEHTOB B KpPUCTanno-
Moptun muHepanos sosroHos. B.[. Kysneuos (1953) ormeuan: “'npu pe3akoit
CMeHe TemMnepaTyp KpWUCTannbl pacTyT Bcerga B BWAE KOHINOMepaToB ANWH-
HBIX, CUNLHO MCK@XEHHBLIX HUTEW W Urn, UNU B BUAE NPUMYANMBLIX KPWUCTan-
noe — penaputos”’. [leHaputHaa hopma ABNAETCA CNEACTBMEM HE TONbKO Bbl-
COKOW KOHUEHTpauuM napo-ra3oBoi thasbl, Ho ¥ BoNLLIOK CKOPOCTU Ocaxae-
HUWA MuHepana. Bepwwuhbl n pebpa kKpuctannose pacTtyT GbicTpee, YeM rpaHu
(puc. 9, 10, cm. npunox. Tabn. |, Il 8 KoHue kHurm) . CkenetHbie hopmel Kpuc-
Tannoe NOABNAKTCA B TOM Cny4ae, KOraa nuradme pacTyuwero Kpucranna npo-
vexoauT nytem audy3um napoe u 6e3 ux nepemewmsanuA (puc. 11, cMm. npu-
nox. Taén. |l B KOHUE KHUrK) .

OcHOBHbIM 3NEMEHTOM CTPOEHUA AeHAPUTHLIX 06pazoBaHuii ABNAETCA Cove-
TaHWe OTAENbHbIX Ny4Yeil, MCXOAALWMX U3 O6LWero UeHTpa No HanpPaeneHWo o4-
HOW M3 OCel CUMMETPUM TpeTeero nopAaxa. B cpocTkax oaAuH U3 nyyei oCHOB-
HOW, BAOML HEro HapacTalT OTAENbHLIE 3N2MEHTbI CPOCTKOB CMOXHOro CTpoe-
HuA. Mpu 3ToM GOKOBbIE KPUCTannuKW Pa3BuBAlOTCA B HanpasneHWn ocen
TpeTbero NOPAAKA, NWWL B OAHY CTCPOHY OT UeHTpa Kpucranna (e supe
enovek) . MHoraa Ha BepluMHax AeHAPOBNAHBIX KPUCTannuKoB 06pa3yoTcA oK-
Tasapel (pwuc. 12, cm. npunox. Tabn. |1l B KoHue KHUry) .
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Ta6nuwua 2

Tunsl MUHEPANsHbIX BFPEraTos CPEAM BOITOHOR

MecTo Bbix0aa u

Fpynnel MuHepa- NpuypoyennocTe
noB, MuHepan t° C dymaponsmeix Tun arperatoe K BYNKaHam
raloe
1 2 3 4

Cepa

Memarut

Memarur, rua-
POOKMCNbI We-
nesa

Oxucs BaHafuA

a-xpuctobanut

Onan

Cacconuu

Mvnc

Anrugpur

Cynuatei

124

OvkpeiTeie NNO -
wankv; men-
KWe TPeLLMHbI;
40-130°

Crenku Beico-
KoTemnepa-
TYPHbIX Tpe-
wwuH, 200—
700°C

Hwakoremnepa-
TypHbie hyma-
pOnbHLIE NNO-
wanku, = 100°C
Crenkm BLICOKO-
TEMNEPATYPHbIX
TpewuH, 300—
700°C

To xe

OTKpbiTeiE NNO-
waaku, nycro-
Tbl B MIMEHEH-
HbIX NOPOAAEX;
MenKue Tpewm-
Hei, 50—-150°C

OrkpsiTeie nno-
waaku, 2 150°C

OTKpsiThie NNO-
WaaKku; menkue
TpewmHbl, 40—
100°C

Crenkm BbICOKO-
TeMnepaTtypHbiX
TpewwmH, 700°C

To xe, 100—
700°C

MenKozepHUCTBIE: TOH-
KOMronLYaTeie, NPUIMa-
THHECKME KPUCTanNNKH,
AGHAPWUTHBIE NNACTUHKN

Menkouewyi4arsie obpa-
30BaHWA B BUae TOHKO-
PacnbINEeHHOW NPUMECKH

B BO3rOHax, MIMEHEH-
HbIX Nnopopaax; rnobynu
H8 NOBEPXHOCTH MUKPO-
KaHans4M KOB B NOpUC-
ToiX Cynbdarax

ToxKonNnewvateie Hanetel,
NPUME3KWH, MENKOYEL Y-
YaThIE NNACTUHKK

ToHKOUronsuaTeie KpUc-

tanne (aenaputHOW dhop-
Mbl Npu BonbwKx yeenu-

“eHWAX)

OTaensHLIE 38PHA MUK-
POCKONMYBCKUX pasme-
pos

Peixnsie semnucTeie mac-
Cbi; NNOTHBIE KOPOYKHK

C COCUeBMAHON noBepx-
HOCTbIO; TOMKOBONOKHWUC-
Teie 06pazoBanmA ¢ nep-
namyTposeim Bneckom

Menkue BoARKONPO3pay-
HbIE YeLyRKW

MNnactuHvateie kpuctan-
nukn, o6pasyowme pa-
AWANLHO-NYYWCTLIE arpe-
rarsi

Menko3epHUCTeie —veLW yH-
4aTbie, TOHKONNACTUHYATLIE
KpUCTannuKku

NenonopobHeie, nopuc-
THIE UMK NNOTHLIE CTANAK-
TUThI chepuueckon opmei,
MHOrAa c  ANHOBUAHOW
NOBEPXHOCTHIO

Ha Bcex Bynkawax

Knwouesckow, Be-
36IMAHHBIA, MyT-
HOBCKWA

Ha Bcex Bynkamax

BeabiMAHHLIA

Kniouesckoi,
Be3biMAHHLIA

Ha scex synkanax

Be3bIMAHHLIA

Ha Bcex synkauax

Knwouesckon, Be-
3bIMAHHBbIA, ABava
MyTHOBCKMWIA

To we

Ta6nuia 2 (oxonyaHune)

BoaHbie Cynb-
ate!

CunbeuHuT (ra-
ANTHCUNBBUH

Fanut

Xnopuab! wene-
3a

AxesHan noBepx-
HOCTh, 30 —
100°C

ToHKOBONOKHUCTBIE, WeC-
TOBaTbIE PbiXNble arperavel,
3eMNNCTLIE MAcchl — rpubo-
06pa3HOR U NUIAKRHWKO-
o6pa3Hoi hopmbl; BbIUBETSI

Crenku TpewmnHok; flenaputHeie obpasoeaqun,

AHEBHAA NOBEpX-
wocrte, 100~
250°C

CreHKW TpewmnH;
nNoBepxHOCTL Or-
pPOMHBIX rNbiG,
500°C

AnesHan nosepx-
HOCTb; CTEHKM

NNOTHbIE MENKO3EPHUCTbIE
KOPOMKHM

ToHKOUrone4aThie, MENKOo-
3BPHWCTBLIE arperaTsl, Yac-
TO B 8CCOUMAUMK C TeHap-
AVUTOM

ToHKONNeH4aTbie HANeTLI
Ha NOBEPXHOCTU TPELLWH,

Ha Bcex BynKaWax

Knwuesckon

KniwuescKon,
BessimAHHBbIA

Ha scex synkaHax

TpewuH, 20— Ha OTAENbHBIX 3epHAX
500°C MWUHEPanbHbIX arperaTos;
renenoaobHoe BewecTeo,
NpW NOBbILLERUK TeMNepa-
Typsi > 100°C HaunHaet
Teus
Hawarsips To xe, 160 OuyeHb puixNbie MenKo3lep- Knwouesckon, Myr-
300°C HUCTBIE arperaTel AEHAPUT- ©  HOBCKWA, KopAkc-
HOW POPMBI UNK NAOTHBIE KW
KOPOYKW MENKMUX XOPOLWO
o6pa30oBaHHbIX KPUCTaNnoe
@ ropuasl Al, Awxesnan nosepx- Haneve B BuAe TOHKUX KO-  Knwouesckon,
Ca, Fe Hocts, 100— pouek, ckopnynosateie 06-  BeasiMAHHLIN
500°C Pa30BaHnA C NOYKOBUAHON

NOBEPXHOCTLI MNKU WNAKo-
noaobHbie

Poixneie CKONNEHUWA TOHKOBONOKHUCTBIX arperartos
WMPOKO PacnpocTpaHeHsl Cpeaw BOAHbIX cynbatos. ArperaTsl CynktaTos
npeacTaBneHsl PeIXnbiMu ckonnenuAmuU (puc. 13, cm. npunox. Tabn. |1l 8 Kok-
UE KHMrW) , 3aHUMAIOWMUMK 3HAYMTENbHbIE NNOWaAW, MowHOCTe o6pa3oBaHnA
(no Bbicote) — 0,3—2 cm. OB6pasoBaHue BOAHbIX CynbhaToB NPOUCXOAMNO B
nponapueaemsix y4acTikax (80—100°C) Ha aHeBHOW NOBEPXHOCTW UNK Ha ray-
Buxe 5—10 cm.

MexaHuam o06pa3oBaHuA TOHKOBONOKHUCTLIX arperaros CXOAeH C TaKOBbIM,
npeanoxertbiM Wmuatom (umTnpyerca no Bawknu, 1954) : “Ecnu pacteop
NOAHWMAETCA CKBO3b NOpbl B MenKo3sepHWcToMm cybcTpate BBepx, To, Koraa
OH JOCTMraeT NOBEPXHOCTU, HAYMHAETCA ero WcnapeHue W3 MenKkux oTBepPCTHiA,
UMeloLwux 8 nonepeyHom ceveHuu = 0,01 mm. MNpu aTom oTaensbHbIe KpUCTanns!
NOKPLIBAIOT BCE 3T NOPbI-OTBEPCTUA M CO3AAIOTCA YCNOBUA AnA 0BpasoBaHuA
BONOKHMWCTbIX KpucTannukos. PacTeop aocTuraetT nosepxHocTw Gnaropapa
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KanunnApHbIM CMNam 1 3epHO, Pa3 BO3HUKHYB, NPOAOMKAET pacTu cHmay. Ecnm
pacTBop nocTynaeT cnuwkom 6bicTpo, To obpa3yeTcA CNNOWHOW CNOW KpMC-
tannos’” (cTp.335).

Arperatb HaTe4yHoNneHONOAOBGHOW hopMBbI XapaKTepHsl
Kak ANA cynbgaToB, KPUCTaNNU3YIOWMWXCA U3 BbICOKOTEMMNepaTypHbIX tyma-
pOnbHLIX CTPYWA, TaK U ANA (PTOPMAOB.

Cynbthatel obpasyoT neHonopobHbie, nerkve, Xpynkue arperatbl Wapono-
pobHon dhopmei (puc. 14, cM. npunox. Tabn. IV B KOHUE KHWUIMU) ; CKPLITOKPH-
CTannMYecKue C OrPOMHbLIM KONWYECTBOM Nop, cambiM 6ecnopAaoYHbIM 0Bpa-
30M NPOHW3bIBAOWKMX Maccy Bo3roHa. Menkue nopbl 06bIMHO OKpYrnoi dop-
Mbl, Bonee KpynHsie — GecthopMeHHble Mnu oBaneHble (puc. 15, cMm. Npunox.
Ta6n. IV B KoHue KH#Aru) . Ha cTeHkax nonocteit Habnoaanock 6onblioe Konw-
yecTBo wapukoB. CTeHku nonocTen B ocHoBHOM ToHkue. MNopobHan TekcTypa
BEPOATHO, Morna o6pa3oBaTkCA B pe3ynbTaTe MrHOBEHHOr O BblAeneHwA Gonb-
WO Macchl rasoe Npu 0CaXAeHWW BO3T OHOB.

dTopucTbie coeanHeHWA 0Bpas3yldT TOHKWE CKOPNYNoBaTble KOPOYKK C
BHYTPEHHUMM PbIXNbIMKM CNOAMW W BHELWHWMKW NNOTHbIMKW. Ha wx BHewHei
NoBepXHOCTK YacTo Habnaanucs CKoNneHWA po3eTkonofobHbix 06pasoBaHuin
MAWU rpO3abeBUAHLIX ChepryecKux.

3 eMnNnUCTbIe MAaccbl — MHI’KHE‘MV‘IHHCTBIO CKONNeHWA C Hepasnu-
YMMBIMK KpucTannuyeckumMu obpasoBaHuAamu. [pumepom MOryT CnyXuTb
obpasoBaHuA cynbaTos, (hTOPUAOE, TMAPOOKKWCNOB Xene3a.

HaneTs MW NPUMa3KMKN BCTPEYAOTCA B BUAR TOHKUX NNEHOK Ha
NOBEPXHOCTH KPUCTannoB M 4acTO 3anonHAKOT LWEePOXOBaTOCTH NOPOAbI.
MpeactaeneHsl GTopuaaMu KW Xnopuaamu Xenesa, TOHKMMM HewyinKamu
TEeHOpWTa Ha KpUcTannax cunsBuHUTa (Cm. puc. 11).

Benortel Bcrpéﬂamtca Ha cnabonapAwmnx hymaponeHbiX NNoLaagKax
B BMAE OYEeHb TOHKOW KOPOYKWM WNWU CNOPaAWYEeCKW PAcCeAHHbIX MOXOBUAHLIX
M nywucTeix obpasoBaHuin (BoaHbie cynedatel) . B powanueylo noroay oHu
MCYe3al0T, B CYyX YK BHOBbL NOABNAIOTCA.

Arperatsb WnakonopaobHbL & xapakTepHsl TONLKO ANA
thropugos (puc. 16, cM. npunox. Tabn. V B KoHUE KHUrK) .






