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BBEJEHHE

Wayyenne coBpeMeHHOr0 TeOJOFHUECKOro NPOLecca ¢ Leblo BhisCHeHH
ycaoBui OpMHPOBAHHS APEBHUX OCAMOYHEIX NOPOJ H PV JaBHO yiKe CTalo
BEIYILHM METOAOM JHTOJO0roB. Brionne ecrecTBeHHo, 4TO 3TO H3yueHHE Ha-
HaJoch € CyWIH — C HCCAeA0BaHNA 3aKOHOMEPHOCTel paspylleHns, nepesoca
H aKKyMyJasilH{ caaraloilnX MaTepukH FopHuIX nopoa. Tak chopmuposa-
JMCh NPeJACTaBJCHHS O TEPPHUrCHHOM, XeMOr€HHOM H OHOreHHOM OCaJKOHA-
kormsenpn. OGJIOMOK MOPOALI B ONMpeLefeHHOM mapareHede cra/j caM pac-
CKa3pBaTh O MHTAIOLlell MPOBHHLMH (COCT4B TEPPUTrEeHHOrO MaTepHaja),o ee
KJHMaTe (XeMOreHHbIt MaTepnas), o coJeHOCTH Mopsa (dayHa), o ero riy-
oune (¢uopa). [Tossusach BO3MOXUOCTL COCTABJIEHHS AOCTOBEPHLIX TaJjieo-
reorpapuIeckux Kapr.

HcenenoBanus Takoro pofa JaldH BO3MOXKHOCTD Ha OCHOBE aHa/jaH3a
0Caf0YHbIX TOPHBIX IOPOA CYAHTH O Tajeoreorpauueckux, naJeoKJanMaTH-
YeCKHX M TEKTOHHYECKHX YCIOBHAX ['E0JOTHYECKOro MpOILiIoro KPyMHbIX yda-
cTkoB 3emin — TakuX, Kak Pycckag, Cubupckag, Cesepo-AMepHKauckas
nn1aThopMel M CXOAHBIE ¢ HUMHM 00,1aCTH, B (DOPMHPOBAHHH KOTOPHLIX Ompe-
NeJsIONLyl0 POJib HrpaJju TeppHreiHoe, XeMOoreHHoe W OHoreHHOe ocalKo-
HakonJenHe. BoJjee CHOZHBIMH 0KA3aJHChb TeOCHHKJANHAJAbHBIC 00.JaCTH,
B CTPOEHHH KOTOPBIX CYLLECTBEHHYIO W B Psijle C/lydaeB ONpe/lesioulyio pob
HIPaloT MPOJAYKTHL ByJIKaHH3MA.

OcuoBuast TPYAHOCTb B BbISICHEHHH DOJIH BYJKaHH3IMa 3aK/lodaercs B
TOM, UTO ecJH MPH aHaJH3e MPOILECCOB BLIBETPHBAHHA MBI HMeeM [Aes0 C
OMpe/eJeHHOll TOpHOH NOpPOJOH, paspylleHHe KOTOPOi AaeT COOTBETCTBYIO-
I[HH TePPUreHHLIH W XeMOreHHLIH MaTepHaJ, AanbHedmyio cyae0y KOTOpPOro
MOJKHO TaK WJIH HHAYe NpejickasaTh, TO NPH aHa/dH3e BYJKAHHYECKOTO IIpO-
lecca MbI HMeeM Jieso ¢ MarMod Mo CyILecTBY HEH3BeCTHOrO cocTaBa, KO-
TOpas NpPH BBIXOJE HA MOBepXHoCTb AH(pepeHIHpyeTcss HA TBep/ble, KHI-
KHe # razoobpasnble OPORLYKTHL.

B oranuHe OT rHnepreHHoro mpoiiecca, JesTeNbHOCTb KOTOPOTo NpoTe-
KaeT OOLIUHO B YCJAOBHAX MOBEPXHOCTHLIX, «HOpPMa/JbHLIX» TeMOepaTtyp H
AaBJEHHH MPH OTHOCHTEIbHO MOJIHOM 3HAHHH KakK paspylIaionerocs Mare-
pHala, TaKk M MyTeH ero MHrpauuy H NPOIAYKTOB CeMMEHTAllHH, BYJKaHO-
I'eHHO~0CaJOUHBIH IpoIece, 0COGEHHO C TOYKH 3PEHHA MOCTYIJICHHA BEUleCTB,
nonafaionux 3aTeM B Ocajo4Hbie MOPOALI, HE BCerja IOCTYNEeH MPAMOMY
1HabJIIOIEHNIO, B 3/1eCh OCTAETCH ele MHOTO HECHOTO.

OTH HeACHOCTH 00YCIOBIEHLI B NEPBYIO Ouepeib OTCYTCTBHEM IOCTOREp-
HbIX JaHHBIX O COCTaBe HCXOJHOr0 MaTrepHalta — MaHTHH JeMJIH; MpPHHIH-
MHaIbHO HHBLIM (M0 CPABHEHHIO C HIEPreHHbIM) TeueHHeM Mpolieccda B yC/I0-
BHSIX BBLICOKHX TeMMepaTyp H JaBjeHHH, Korja NpHBBUHLIE NMpeiCcTaB/]eHna
O XHMHH ¥ FeOXMMHH 3JeMEHTOB OKAa3blBalOTCA HE BCerja NPHIOAHBIMH; CY-
IlleCTBEHHbIM YuaCTHEM ra3oB H pPacTBOPOB, He (JUKCHPYIOMHXCA B TOC/e-
JAYIOUIHX TeoJIoTHUeCKHX 00pa30BaHusgX; BLICOKOH XHMHYECKOH aKTHBHOCTBHIO
COeAMHEH N, MrHOBEHHO BLIOPOIUEHHLIX H3 3eMHBIX ray6mH H GLICTPO Hepe-
CTPaWBaONINXCA B HOBLIX THIIEPreHHBIX YCAOBHSAX.



Haa paciungpoBKH TaKHX HesicHOCTell TpeOyercs ocoObiil KOMINIEKC pa-
60T, KOTOPBIH HoJKeH OBITh COCPeNOTO4YEH IO KpaliHell Mepe B Tpex Hampas-
aenuax. Ilepsoe —3T0 HeranbHOe H3yueHHe COBPEMEHHOTO Ipolecca; BTO-
poe — H3yyeHHe JPeBHHX OCaaKoB H Py, 0Dp4a30BaBIIHXCH B pe3yabTaTe XH-
MHUECKHX peaklHil, MPOHCXOAUBIINX B OaccefiHaX 0CAJAKOHAKOIJIEHHA MO
BO3JeiiCTBHEM BYJIKaHHYECKHX NMPOAYKTOB, NIaBHEIM 00pa3oM ra3o06pasHbiX
H KHIKHX; TPETbe — NOCTAHOBKA IKCNEPUMENTOB, MOAEIHDYIOIHX YCIOBHS,
HeJoCTyNHble JJIsT NPAMOr0 HaOJIOfeHHsT Kak B HaYaJbHOM (XHMHS BBLICO-
KHX TeMIepaTyp W AaBJeHHH), TaK H B KOHeUHOM (mpormecchl oOpasoBaHHS
PYLHOTO KOMIOHEHTa, €ro CeAHMEHTAlls ) 3BCHbAX ITOI LenH.

Hacrosiimas pa6oTa siBAsSieTCs YacTblo NEPBOTO HANpAaBJIEHHS 3TOrO KOM-
IJIeKca H IOCBsillleHa M3YYeHUI0 YCJI0BHI nepeMellleHHsi OCHOBHHIX KOMIIO-
HEHTOB OCAaJ0YHBIX DYA — aJIOMHHHS, KeJle3a 0 Mapraiiua — B Xo/Je coBpe-
MEHHOTO NMOCTBY/JIKAHHUECKOI'O NMPOLECCa.

B ocnoBe paboThl JexaT JHYHBIE HCCJAeNOBAHHA aBTOpa, NpOBeleHHLIE
B 1957—1963 rr. na Byakanax KypHJAbCKHX O0CTPOBOB M luionesuw.

[lepepacnpenenenne pyaHLIX KOMIOHEHTOB OCOOEHHO MIeTajbHO H3yda-
JIOChb Ha JeiicTBylomMX ByJakamax 26exko (o. ITapamymmup), 3aBapulKOro
(0. Cumywnp), Borgpan XmenbHuuxuit (o. Mrypyn), Menneneesa u [osos-
nuna (0. Kynammp) u B psazme apyrux mecr na Kypnabckux ocTpoBax u
Kamuatke, a Takxe Ha ByaxkaHax Mepanu (Ilewtpaabnasi $fIBa), Kapa
Hnxen (Bocrounas $IBa), nogBoanom Bysnkane Bany Byxy (o-sa Canrmxe)
B BO MHOTHX JApyrux paiionax HMuponesmniickoro apxumenara.

Otn paborel GbH nposedeHsl B OTxaene aurtogoruu ['eonoruyeckoro
uuctutyra AH CCCP, KoJJIeKTHBY KOTOPOrO H €ro pyKOBOJHTENIO
M. B. XBopoBoil aBTOp BhIpaxadeT HCKPEHHIOW MPH3HATENbHOCTb 3a TOBa-
PHIILECKYIO TMOMOILb H TOAAEPIKKY.

OcHoBHas aHaJuTHuecKas o6paboTka MaTepuata nposenena B Llent-
pajJbHOH XHMHUeckoil jsabopatopuu [eoJoruuyeckoro HMHCTHTYTa ITOJ PYKO-
poactBoM 3. C. 3anmanson. ABTOp cepAeuno GJarogapHT BceX XHMHKOB
sToii Mabopatopun u ocobenno M. A. Karakuny, clenaBuyio GOJBIIHHCT-
BO CaMBIX CJIOXKHBIX aHAJH30B.

Tloabsyloch cayuaem ropsuo NoOJAroLapuTb CBOHX MHOTQYUCIEHHBIX
CIyTHAKOB B JaJeKHX H TPYAHHIX 3IKCHENHLMAX, M3 UHCIa KOTOPLIX XOuy
ocoGenno Buifenuth B. M. Epemuna u P. I. ‘I kaueHKo, yYacCTHHKUB Bcex
nosieBblX pabor.



Tarasa l

BYJTIKAHHUYECKHWH [MPOLIECC M MMPOAYKTbI BYJIKAHU3IMA

By/KanuaMoMm TNpPHHATO Ha3bLIBaTb COBOKYNHOCTb HBJIEHHI, CBA3AHHLIX
C TIPOPHIBOM 3eMHOIl KOpbl TYOHHHBIMH pach/aBieHHbIMH Maccamu (Pur-
maH, 1964). Dror nporece, NOBceMECTHO NPOSIBAEHHBLIA B paHHEH Te0JOrH-
4eCcKOH HCTOPHH M [0 CHX IIOp CBOHCTBEHHBIH ONpENeNeHHBLIM 06J1acTAM
3eMHOro [apa, sisisercs OLHHUM u3 HauboJjee rpo3HHIX, eClHd HEe CaMBIM
TPO3HLIM HpHPOAHLIM siBAeHHEM. B Xome sroro mpouecca Ha ryiazax Habiio-
JaTeds «..Ha CBeT NOSBJIAIOTCS HOBLIE BYJKAHHUECKHE OCTPOBA; B TeUCHHE
HECKOJILKHX JIeT, a WHOTIA HeCcKOJbKHX JHell BLIPACTalOT HOBBIE FOPH; 3a
CUHTAHHBIE Yachi MOFYT ObITh BHIODPOINEHLl H PA3JHThL MO MOBEPXHOCTH 3eM-
M MWIHApPAB KyOHUECKHX MeTPOB pPAacCmaBieHHOH NOPOABI, MHJIHAPAH
TOHH ee MOryT ObITb 00pailléHbl B NbIIb U paccesHbl B IpocTpaHcrBo» (Ta-
sues, 1963). [To nssectnbim mopcueram Knapka, 95% noctynuoii necieno-
BaHHIO 3eMHOH KOpbLI COCTOHT M3 KPHCTAJJIHYECKHX TOPHBIX MOPOJ, 34aCThI-
BUIHX U3 pacmiaBa WJIH MePeKPHCTANIH3CBABUIHXCSA MOJ AEHCTBHEM BhICO-
KHX TeMmmepatyp M aeryuuX BemlecrB. bBonee noszaune nmoxcuerst A. Tloa-
aepsaapra (1957) Takxke CBUIETENLCTBYIOT O TOM, YTO OCAJIOUHbLIE TOPOJILL,
HE TOABEPriiHecss LJIHSHHIO JeTYyYHX KOMIIOHEHTOB MAaHTHH, COCTABIAIOT
Beero 1474-10'% 7 ua 23666-10'5 7, unn 6,23% obuiero cocrasa JauTochepsl
(10 mosepxHocTH pasjesa MoXopoBHUHYA), B TO BpeMs Kak O0e3yClI0BHO
MarMaTHYeckMe TOpPOABl  COCTaBAsAlOT Gonee 2/3 H3BeCTHOH  4acTH
aurocdepsl. UupiMu caoBamu, nurocdepa B menom chopMHPOBAHA TVIABHBIM
06pasoM B peaysbTaTe MarMaTHYyecKHX W BYJIKAHHUECKHX MpPOLLECCOB.

H3BecTHO HECKOMIBKO MCHBITOK CHCTEMATH3AUHH PA3MTHUHBIX MPOABICHHN
coBpeMeHHOl ByJxannueckoil mesteabnoctn. ®. Boasd (Wolf, 1914) soiue-
JHJ B 3aBHCHMCCTH OT NPOHCXOXKJEHHS H3BepXKEeHHOre MaTepHasa TpH THIA
u3pepmenni: 1 — spdysusublil, 2 — 3KcnuIo3uBHbll ¥ 3 — cMewanubiit. o
cUX TOp momyJasipHOil sBnsiercs cxeMma Jlakpya (Lacroix, 1930), xotopuiil
YCTAHOBHJ pPAJX THNOB H3BEp:KEHHMH M Ua3BaJ HX N0 BaKHEHIUUM H3Bep-
HeHNAM XOpPOINO M3YYEHHBIX K TOMY BpeMeHH BYJKAHOB — HalpHMep ra-
BalCKuil, crpoMOonnancKyil, MeNeficKHid U BYJKAHCKHH THIE AeATeNbHOCTH.

P. 3onaep (Sonder, 1937) pacnoJioKu/a 3TH THOBI Ha rpaduKe C yueToM
XHMHYECKOr0 COCTaBd, BA3KOCTH H TeMHEpaTypol J4BBI, KOJIHYIECTBA pacCT-
BOPEHHLIX Ta30B, IMyOHHLI 3ajeranis o4ara M KOJIHYECTBA pPacTBOPEHHBLIX
B Jape rasoB. B nanbueilmieM, olHako, AJds psla ByJKaHoB 0OHApy:KH-
JIOCh, YTO FaBailCKMil XapakrTep AeATEIbHOCTH OYeHb 0JM30K cTpoMboaHaH-
CKOMY, 4TO BYJKAHCKHH THIO B NMPUHILHIE CXOXK C MEJEHCKHM H YTO UMeENT-
csl Takike CTPOMOOJHAHCKO-BYJKaHCKHE CMemlaHHble THnel. Ha ussectHyio
VCIOBHOCTbL TAKOil CHCTeMATHKH YKA3BIBAeT H TO 0OCTOATENLCTBO, UTO HAKe
Ha ByJKaHaX, BHIOPAHHBIX B KauecTBe MPOTOTHNOB, MPOHCXOAST BecbMa
Pa3Hoo6pa3nble M3BEpPHEHHST H NPOABAAETCA MEATENLHOCTh PA3NHUHBIX TH-
nos. MHorue ByJKaHel ¢ TeueHHeM BDEMEHH CYIIECTBEHHO H3MEHSAIOT Xa-
paxkTep csoell AeATEAbHOCTH, HHOTAA pa3/HYHBLIE €€ THIL OTMEUAaloTCH B
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XOIe OJHOrO H TOro ke H3Bep:KeHus. llinpoko H3BeCTHO, HANpHMeEp, H3-
Bepxenne Besysus B 1905 r., Korma Hapsimy co CBeXHMH BhIGpOCaMu
packajgeHHoit KuAKoil Japnl (cTpoMGoauaHdKMI THM) HaGMLOMANCH BhI-
Gpoc ¢Taporo W HOBOrO 3aCTHIBIIETO MaTtepHana (BYJKAHCKHA THN) H ApY-
rde (QOpMbl JeATeJbHOCTH (H3/JMAHHA B KpaTepe, OOKOBble IOTOKH
7 01 6 1

Bo Bpems uspep:xkenua Kiiouesckoro Bysixana B 1937—1938 rr. B mep-
BBIfl TIEPHOL JAEATENbHOCTH Ipeobiiamalin 3¢q)y3uu ¥ THN M3BeprKeHusi Obia
onpeneNeH Kak CTPOMOOMHAHCKHE, & BO BTOPOH — 3KCINIO3HH, XapakTep-
Hble JIIS1 BYJKAHCKOTO THIIA.

Hawu6oJsiee mosHOil H BceoOBLEMIOLLEH, ToKanyil, seasercs cxema A. Pur-
MaHa, Kotophii eme B 1936 r. maa HoBylo (eHoMeHOJIOrHYecKyl0 CHCTe-
MATHKY Ha3eMHOHl BYJKaHHYECKOH /[eSTeJbHOCTH, YJIyUILEHHYIO B OCAeAYI0-
HIHX H3JaHHAX.

[TogpoGroe onucanue KaKAOrO TUNA BYAKAHWYECKOH [eaTebHOCTH H
COOTBETCTBYIOLIME MPHMephl npuBeAeHbl A. PutMaHoM B ero cBoake (1964).
CyulecTBEHHBIM HEIOCTATKOM 3TOil CXeMbl SBJSETCH TO, UTO PAa3JHYHBIE MO
CBOEMY INpOSIBJEHHIO CTaZHH E€IHHOI0 BYJKAHHYECKOTO Mpolecca NaHHl B
Hell BecbMa CTATHYHO H 000co6JeHHo, 6e3 MOMKHOrO aHa/l1Hu3a pasBHTHS
M H3MEHEHHs BHEIIHHX NpPOSBJIEHHH BO BpeMeHH. A MeXy TeM Aaxe NpH
camom rpy6GoM pasienqeHHH 3[eChb BLISIBJASIOTCH IO MeHbIleli Mepe ABa 3Ta-
1a — CPaBHHUTENbHO KPAaTKOBPEMEHHBI 3Tan AKTHBHOrO BYJAKaHH3Ma, BO
EpeMsi KOTOpPOro NPOHCXOAHT 3HepruuHoe (JOPMHPOBAHNE HJIH IEpecTpoika
BYJIKaHHYECKOTO annapaTta— 9Tar, CONpOBOMKIAIOMuicAd B3pPLIBAMH, H3Bep-
JKEHHAMH IIJIAKOB W NemJa, H3JHAHHAMM JABbl,— H OCAEAYIOIIHH, 3HAYM-
TelbHO OOJee AMHTENbHLIH, CPABHHTEJALHO CNOKOHHBIH 3Tal NOCTBYJ/JAKaHHUYE-
CKHX TIPOILeCCOB, BO BPeMf KOTOPOr0 NpOSBANETCH TaBHEIM 00pasoM Aug-
dysus JeTyuyuxX KOMIOHEHTOB, OTHEJSIONIMXCS OT MarMaTHYecKoro odara.
JTOT 3Tal XapakTepH3YeTcsi AJUTENbHON H YCTOHYHBOH THAPOTEPMajbHOH
H (PyMapoJbHOH [eATelbHOCTBIO, YKa3biBawllell Ha Helnpexkpallaroilyocs
AKTHBHOCTb MHOTHX JPEBHHX, NaBHO He H3BepraBUIHXCA M, Ka3aJochk O,
no/Jaypa3pylieHHLIX, YCHYBIIHX ByJKaHoB. Ho ma)ke H B TakoH cxeMme He-
oOblualiHO ApPKO BBICTyNAET (PH3HKO-XHMHYECKass CYHMHOCTh BYJKAHH3Ma,
KOTCpas 3aK/AIo4aercd B HaNnpapiAeHHOM ¥ HeoOpaTHMOM, HENpeKpamialo-
HieMcs Ipoiecce nepeMelllendsi K NOBEPXHOCTH H OAHOBPEMEHHOIl Jerasa-
IHH BellecTBAa BHYTpPeHHHX uacTeil 3emau. PacnuasjieHHas mMarma, nonazaas
B [PHNOBEPXHOCTHbIE YCJIOBHS ‘leMIepaTyp H HaBleHuil, OTYETJHBO AH(D-
(hepeHIEpPYyeTCs Ha CHJAHKATHBIH pacnjaB H JeTydHe KOMIOHeHTH. Kak H
aaurenbHas AuGQy3Has AesTelbHOCTb, BYJKaHHUECKHe H3BEpIKeHHs sBJIs-
I0TCSi MO CYIIECTBY NPAMBIM BblpaxKeHHeM TMpoilecca BbIIeSEHHs JdeTyuedh
cocraBasiomieli marmel. Pasanuust ycaoBHIT jgerazanuu, IMIaBHbBIM o06paszom
3aBHCHMbIE OT BA3KOCTH CHIMKATHOIO pacl/jaBa, H NMEpHOLHUYECKHe H3MeHe-
HHf TlepenajoB AaBjenHsi 00yCIOBJAMBAIOT Bce pasHooGpasue THIOB H3Bep-
MEeHHIl — OT BYJKAHCKOTO, KOIjJa BHE34lIHO BHIAEJSIONINECS B BS3KOM CH-
JHKaTHOM pacijape MeJKHe NYy3BIPbKH [a30B NpeBpallaloT 3HauyHUTeJbHbIE
00BbEMBl J1aBel B KJAyOslllecs Ha BLICOTE JAECATKOB KWJIOMETPOB TYYH TOH-
yalillero BYJKaHHUYECKOTO Iemjaa (<«Inapakcu3MajbHble BHIIEJEHHS Marma-
THYECKOTO BellecTBa»), [0 raBalicKoro, KOrfa B Pe3VJbTaTe NOCTENeHHOTo
OT[EJIEeHAs JieTyuYHX KOMIIOHEHTOB OT BecbMa KHJAKOro 6asaJbTOBOro pac-
naBa Ha MNMOBEPXHOCTH 3€MJH BO3HHKAIOT TIOTOKH PpaciiaB/ieHHOil JaBbl,
a B KpaTepax — KHIIAll[He JaBOBhIE 03epa («AJHTENLHOE BbIAETeHHe Mar-
MaTHYecKoro BellleCTBa H3 OTKPLITOrO KepJaa ByJakaHa»). Kopoue rosops,
K Kakomy Obl THIY HH OTHOCHJIOCH WM3BEpIKEHHE, B €r0 NPOAYKTAX BCEria
NPHCYTCTBYIOT JleTyuas 4acTh B BH/JE NAPOB M Ta30B H TBepAas COCTaBJfA-
10llasi B BH/e OCTHIBINEH JaBbl HJIH TOHKOPa3APOOGJEHHOr0 BYJIKaHIYECKOTO
nemnJa.

KpHcraaanueckne H3BEDKEHHBIE MNOPOALI, #BJAIONIHECS CYLLeCcTBeHHOM
YyacTblo JHTOC]EpDl, QUKCHPYIOTCA H COXPAHSIOTCH B reoOorHyeckoi JeTomH-
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ci 3emau HauGogee uerko. Kak H3BeCTHO, XHMHUYECKHH COCTaB 3THX IIO-
POA A0BOJALHO onHooOpasen. B cocTaBe H3BePKEHHLIX TOPHLIX MOPOI TOJb-
KO JeBATh 3JEMEHTOB COCTaBJAIOT Kaablil Oosee 1% Ko Bcelt macce 3THX
nopor: O, Si, Al, Fe, Ca, Mg, Na, K, H; 98% wusBepxenuoit ropHoi
nopoAnl — okueas:: Si0Oz, AlQ; Fe0s, FeO, MgO, CaO, Na.O, K0,
HO. Ecan mpucOoeiWHHTB K HHM Boxy (okoao 1%) W MeHee pacmpoct-
panennuie saementsl Ti, Mn, C u P, cymma OKHCIOB KOTOpEIX OKoao 1%,
TO Ha JIOJIO BCEX OCTAJbHbiX, Kak BuauM, npuxoautcs menee 0,5% Bcei
Macchl H3BEPKEHHBIX FOPHLIX MOPOA. AJOp H cepa u3 GoJiee DEIKHX 3Je-
MEHTOB HauboJee pacmpocTpaHeHbl H B CyMMe cocrasasiior okoio 0,2%.
Bee ke ocTasbHble 3JIEMEHTLI BCTpPeyaloTcss B KOJNHYECTBE, B CpPeJHEM He
ripesbiaiomen 0,19% (3asapuurait, 1950).

Munepanbubiil cocTap 14B W M3BEPKEHHLIX TOPHBIX TOPOJ TakXe He
mMHorooGpased. Cpean MuHepaJoB 3THX 06pas0oBaHMIl B PAa3JNHUHBIX coOYe-
TaHuax npeobaafaloT CBOGOLHLIT KpeMHe3eM, aJlOMOCHAHKATHI, TPOCTHE
CHITHKATB cabhiX OCHOBAHHUM, AMIOMOCHIMKATHL C THAPOKCHIOM H akKilec-
COpHble MHHepaJ bl (cBOGOAHLIE OKHACABLI KeJde3a, aJlOMHHATHl, anaTHT, He-
Kotopble cyabguab). Ipynnobl  MHHepatoB COCTABAAIT ONpeAedeHHbIE
B3aHMOCBA3aHHLIe KOMDHHAIMH, TAK KaK ¢ (DU3HKO-XHMHYECKOH TOUKM 3pe-
HHg J1100as HM3BEDIKEHHAs MOpOAa — rereporenias MHOrodasmas cucrema,
B KOTOPOH MHUHepaJbHBI cocTaB apasercda (yHKIHEH He TOJbKO cOCTapa
MarMbl, HO H YCJIOBHI €e mepemellleHHs B 3€MHOH KOpe 34CThIBAHUS.

ITpoxo:xmenue rayOMHULIX pacinjaBieHHBIX MacC 4Yepes 3eMHYI0 Kopy
conpoBokKAaeTca ux AndgepeHurannell raaBHEM oGpasoM Mo yREJAbHOMY
BeCY BBLIAEJSIONINXCS KOMIOHEHTOB (rpaBHTAalHOHHas Audpepennnanns) u
II0 COCTABY JIETYUHX COCTABJAAOMNX (3MaHauuonnaa audgepennnanus).
Kpome Toro, nponcxonut HensbexKHast acCHMHIALNSA PACTIABOM BMeENlAI0MIHX
ropHuX mopoa. B pe3synbrare B BepxXHHX 4YacTAX MarmMaTHUYeCKHX KaMep
OOBIYHO BLLAEsETCs Gojiee KHeaasg yacTh, AAOMiast MPH W3BEPIKEHHH, KaK
IpaBuao, JaBbl aHAE3HTOBOrO, AAaUHTOBOTO H JumapuToBoro cocrasa. Ilo
nauneiy C. M. Hatoko (1959), Bo Bpemsi 01HOTO W3 M3BepreHwil ByJKaHa
KanioueBckofi conmku Ha6/i0al0Cch yBeJlHYeHHe OCHOBHOCTH JaB BCJEICTBHE
MOCTYNJIEHHH HOBHEIX MOPUHH MeHee mudepeHIHPOBAHHOH MarMbl H3 TJy-
Gokux uacrell ouara. Booflue ke OT H3BEPXKEHHS K H3BEPKEHHIO B YCJIO0-
BusAX Gojiee aauTeabHOl Aupdepenuuanuy odara oObYHO MPOHCXOXHT yBe-
JHYEHHE KHCJOTHOCTH JaBbl OT 0a3aJbTOB HJIH aHIAE3UTO-05a2aJbTOB J0 Ja-
IUTOB W JMNAPHTOB. YCJIOBHS TPOXOKIEHHS Marmbl Yepes pasinulbie To
CBOEMY CTPOEHHIO YYACTKH 3eMHON Kopbl B OOlleM mjaHerapHoM Maciurabe
HPHBOMAT K TOMY, YTO M3 mpobieMaTH4HO NePBHYHON OIMBHHO-623a1bTOBOI
OKeaHHTOBOM NOJAKOPOBOH MarMsl (pOPMHPYIOTCH NO KpaliHed Mepe TpH rpyl-
bl POACTBEHHbIX MarM, HIPOAYKTH KOTOPHIX CHAraloT pasiHYHble accouHa-
U¥H H3BepXKEHHBIX nopox (puc. 1). DTO aHAE3UTH, HALUUTH H DPHOJHTH
PPyNILI THXOOKEAHCKOH MarMbl BYJKaHOB THX00KeaHCKOro KoJbila, 6a3aJbThl
H POJACTBEeHHblE HM MOPOAbI TPYNNbl aTJaHTHUECKOH MarMmbl BYJAKaHOB BHYT-
peHHHxX yacTedl OKeaHOB, JEHLIHTHI W TedPHTLI CPeAH3eMHOMOPCKOH MAarMbl
HeGoapwioil rpynnel ByakauoB IOxkuoi Hraanu, Amepuxu u Hujonesnm
(3aBapuuxuii, 1950; Purman, 1964).

CpaBHenHe XHMHYECKOTO H MHHepaJbHOTO COCTAaBa Pa3HooGpa3HbIX Ma-
BEDIKEHHBIX TMOPOA C TaK HA3bIBaeMBbIM CPEIHHM BaJIOBLIM COCTABOM BCeX
U3BEPIKEHHLIX MOPOA 3eMJH NMOKa3hIBAET, YTO B KOHKPETHLIX MOpO#AX, He-
CMOTpPSl Ha HEKOTOpble, HHOTAA [AOBOJbLHO CYIIECTBEHHbIE Pa3anuHf, BbI-
3BAHHBIE CHENHPUKON MPOXONKICHHST MarMbl CKBO3b TOJILY 3€MHOH KOpGI,
COAep:Kanrne OCHOBHLIX KOMIIOHEHTOB IO CYUIECTBY KOJEDJEeTCSs! OKOJIO 3THX
cpenuux nupp. MupiMu cnosamu, B 1060 BynKaHHyecko obaactd B xoje
BYJKAHHYECKOro NpolLecca Ha NOBEPXHOCTH 3€MJH H3 ee TrIyOHHHBIX uacTei
[ocTynaetr W B JadbHeiluemM NpespallaeTcss B FOPHYIO TOPOLY CPaBHHTEb-
HO OAHOOOpasHbLIli CHJIHKATHBIA pacryaB C BBICOKHM COJepkaHHeM aflioMH-
HHfl, XKeje3a, WeJ0Yedl H UEJOYHbIX 3eMeNb. JTOT 3acTHIBUIHA pacliaB H
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COCTABJAET OCHOBY TBEpABIX BYJKAHHUYECKHX NPOAYKTOB — JaB, pasjHualo-
IHXcsd MexAy coboil mMOMHMO OcoGeHHOCTeHl XMMHYECKOTO H MHHEpPaJbHOTO
COCTABOB eIlle H CTeNeHbl0 KPHCTANNH3allHH, T. €. NPHCYTCTBHEM TOr0 HJH
HHOrO KOJHYecTBa TBEPAOro CHJIMKATHOrO pacljasa, He YCHeBIIero mnepe-
KpPHCTAJAJIH30BaTbCsd M 3acCThIBLIErO B BHAE COOTBETCTBYIOLLEro ByJKaHHYe-
CKOTO CTeKJa.

Bropoii cyuiecTBeHHOH YacTbio TBepAO# (asbl NPOAYKTOB H3BEpHKEeHHS
SIBJISIIOTCS pPBIXJble MHPOKJACTHYECKHE MaTepHaJbl, BLIOPOLIEHHBIE B XOe
H3BepeHusi, JTo IaBHLIM 00pa3oM HenJbl, nemsa, mjaaku u 6oM6sl. [Ipo-
HCXOKeHHEe NHPOKIAaCTHYECKHX MAaTepHaJOB [IBOSKOe: OJHA 4YacThb HX HpH-
HaAJdeKHT HENOCPEeJACTBEHHO H3BEPralollencss MarMe («CTeKJISHHBI Henemns),
Ipyrasg COCTOHMT H3 O0O0JIOMKOB paspyleHHBIX B3pHIBOM INOPOJ BYJKaHHYE-
ckoll moctporky. [lensbl, NoxoxHe Ha MObIIb WJINH MECOK H COCTOAUINE JHOO
H3 MEJKHX YacTHUeK cTekJa (pa3Opbi3sraHHON JaBel), AHO0 H3 TOHKOpAs-
IpoOJeHHBIX MOPOJ ¥Kepaa BydkaHa (a vallle BCero CMeCH TeX H APYTHX),
Hanbosee MOABHXKHBI, Tak, TOHKHE pPa3HOCTH NEMJOB MOryT B TeueHHe He-
Aeab HAXOMAUTbCS BO B3BELIEHHOM COCTOSIHHH H IEPEHOCHTHCSI BETPOM Ha
3HauHTeJbHbie paccTosinus. OO6lleH3BeCTHO, HalpHMep, YTO MeMeJa H3BepHKe-
Husg Kpaxaray (1883 r.), mpexzae uemM o0cecTb, HECKOJLKO pa3 obJeren
Bokpyr 3eman. bBosaee rpy6ble mpoAyKTbl (ByJAKAHHYECKHH IE€COK, LIIAKH,
6oMOBI) OOBIMHO HaKalJHMBAaIOTCH BOIU3H BYJKAHOB BMECTEe ¢ MOTOKaMH JaB,
a MHOTJla H CaMOCTOSITeNbHO, H INPHHUMAIOT yyacTHe B (JOPMHPOBaHHH BYVJI-
KaHHueckoro anmaparta. EcTecTBEeHHO, 4TO XHMHUYECKHH COCTAB PHLIXJbLIX NPO-
JAYKTOB OOBIMHO 0JH30K 00LleMy COCTaBY NPOAYKTOB HM3BepKeHHf, TaK Kak
IO CYILILECTBY 3TO TOT K€ pasipoO0/eHHbIH CHAHKATHLII pacmaias,

[lepBrle MOMLITKH OIEHKH MacliTaba BYJIKaHHYECKHX SBJEHHH H HeTpo-
JIOTO-MHHEPAJOTHYECKHE XapaKTepPUCTHKH H3BEePKEHHOTO MaTepHasaa OTHO-
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carca K koHuy XIX —nauany XX croaerusi. Ha ocuoBe ananmnsa rtakux
rpaiHO3HbIX H3BepmeHuil, kak TamGopo B 1815 r., Kocereuna B 1855 r.,
Kpakatay B 1883 r., Tapasepa B 1886 r., Bannaii-Can B 1883 r., Canra-
Mapua B 1902 r, ¥ MHOrHX ApPYTHX yXe B TO Bpems OBIO cOBep-
INeHHO ACHO, YTO PBLIXJALIH MUPOKJIACTHYECKHI MaTepHas, H3BepraeMblil ByJ-
KaHaMH, KOJIHUECTBEHHO CYLIeCTBEHHO mpeobaanaer Hax Jjasoi. Ha ocHosa-
HUM HCCIeN0BaHHs MPOAYKTOB BYJKAHOB pslld COBPEMEHHBIX BYJKaHHYECKHX
oGnacreii 3anmep (Zapper, 1927), no nauuwiM Boabda (Wolf, 1914), pan
nepBylo O0OLIYI OLEHKY KOJAHYecTBa BLIOPOLIEHHOrO BYJKaHAMH MarTe-
puaaa ¢ 1500 no 1914 r.—64 xku® maBer u 328 Ku® pHIXABIX Macc. ITH
lannble, ofAHaKO, MOrYT ObITh HCIOJL30BAHBl JHIIb KakK cyry6o OpHEeHTH-
POBOYHBIE.

Kak cnpasepnuBo ormeuaer A. Purman (1964), undpu 3anmepa ycra-
HOBJIEHLI Ha OYe€Hb KOPOTKOM OTpEe3Ke BpeMeHH H TOJbKO mo HaGJaionaB-
LIMMCSl HA3eMHbIM H3BepKeHnsM — 6e3 Kaxkoro-iubo yuera NMOABOAHBIX, OCO-
OeHHO ra1y00KOBOAHBIX, 3¢ ¢yanil. F3 anannsa reoJOrHueckoro npolnioro
JOTIOAJHHHO MW3BECTHO, YTO MOJBOJAHbIE W3IHAHHSA COCTABJAIOT BecbMa Cy-
IIEeCTBEHHYIO YacTh ofllero ofbpeMa H3BepXKEHHBIX TOpoJ, M NO3TOMY He-
NpeMeHHO CJAeAyeT YUHTHLIBATb, UTO B yKa3aHHbIH OTPe30K BPeMEHH 3HauH-
TeJIbHble MacChl JIaBbl H3BEPrajiuCh TakxkKe B TAyGoKHX Mopsax.A. Purmad,
HAOpHMep, CYHTACT BEPOATHBIM, 4YTO <IPOAYKThI H3BEPHEHHA  BYyJKa-
HH3Ma rayGOKHX Mopefi Ja)ke NpPeROCXOAAT MAcchl, H3BEPrHYTble NpPH Ha-
O/MOABIINXCA H3BEPKEHHAX, HAH N0 MeHbliell Mepe pasHbl uM» (PutMman,
1964, crp. 227).

B nacrosuiee BpeMsl OLEHKa NOABOAHOTO BYJKanuama, nansasi A. Pur-
MaHOM, BBHIIVIAHT yKe HeOObYafHO CKPOMHO: NOSBHBIIHECS B NOCHEJHHE
roJAbl 0KeaHOJOTHYEeCKHE MaTepHaJbl CBHAETEIbCTBYIOT O BecbMa ITHPOKOM
PasBHTHM BYJKaHH3Ma B OKeaHHUeCKUX Bnajaumuax. Busicunnoch, uto Cpe-
OUHHBIE ATnaHTHYeCKHA BaJ, loXkHas uacrb MuAMHACKOro okeaHa, paBHO
KaK OOIIMpHBIE NpocTpaHcTBa AHa THXoOro OKeaHa, NpeACTaB/AfIOT CcoOo0il
IJINTENIBHO CyLLeCTBOBABIIHE H [0 CEro BpPeMeHH aKTHBHbIE BYJKaHHYECKHE
obsactu. Jlaxe npocToe cpaBHeHHe IJoNlafed Pa3BHTHs BYJKAaHH3Ma B OKea-
HHYECKHX BHAJHHAX H HA MaTepHKaX W [Iyrax $BHO CBHIETEJNBCTBYET B
110/1b3Y MHOTOKPaTHOTO NpPEBOCXOACTBA IOABOMAHOIO BYJAKaHH3Ma Hal HaA-
BOJAHBIM. Takolfi ke BLIBOJ, MOMKHO clenaTbh H NpH CpaBHEHHH NPOJLYKTOB
ApPEBHEr0 HAa2eMHOr0 W MOABOJHOTO BY/JIKaHH3Ma — 0OILEH3BECTHO, UYTO B
IpeBHHX 3((y3UBHLIX TOJIIAX I'e0JOT NpeIe BCEro H B OCHOBHOM BCTpe-
yaeTcst ¢ MPOAYKTAMH MOABOJHOTO BYJIKAaHH3Ma, KOJHYECTBEHHO HECOH3Me-
pUMO mpeobaanalolUuME Hal CPaBHHTENIbHO PENKO BCTpPevaloUlHMHCS OCTaT-
KaMH Ha3eMHbIX BYJKaHOB.

Ins cpaBHHTEIbHOH OLEHKH Xapakrepa BYJKAHUYECKOH [esTelbHOCTH
A. Purmanom (1964) Obiit mpemnoxen 3IKCMAO3HBHLIN HHAEKC £, MOKa3bl-
BalOMIUi NPOIEHTHOE COAep:KaHHE IKCIVIO3HBHLIX NPOAYKTOB KO BCEMY H3-
Bep:KeHHOMY Martepuaay. [lpoBefennwfi TakuM 00pa3oM aHaAH3 MaTepHa-
aoB 3anmnepa (rta6a. |) mokasad, uTo OCTPOBHble /AyrH, a Takmke Kop-
Juabepsl M AHAB 00MagarT HAHOOJBIIHM  NPOLEHTOM 3KCIJIO3HBHOCTH
(£ = 95—97%). Eme Gosee BbICOKas 3KCIJIO3WBHOCTL CBOHCTBEHHA BY.JIKAa-
HaMm MWMuponesniickoit ayru (E =99%). B orauune or 3T10r0 ByJKa-
HH3M BHYTpeHHHX uacreil Tuxoro oxeaHa cyulecTBeHHo 3(¢y3HBHBIH
(E=1—3%). Yucro sddysusHbii xapakrep, mo muesHio A. Purmana,
JNOJKHBL HMETh TaKiKe MHOTOYHCJEHHbLIC MOJBOJHbLIE H3BEPIKEHHS, He yuTeH-
upie 3annepoMm. CooTBeTCTBEHHO pPOAY BYJKAHHUYECKOH J€ATEeJbHOCTH pac-
npeeseHbl 0 THIBl BYJKAHOB: CTPATOBYJIKAHBI H KOHVCHl H3 PBIXJbIX TPO-
JYKTOB C BLIKATHIMH H BblJ@BJEHHBIMH KYNOJaMH — B OCTPOBHBIX Ayrax H
HOUYTH HCKJIOYHTENbHO IUHTOBLIE BYJKaHbl —Ha OCTpoBaX THXOro OKeaHa.
B nenom mo Bcefi 3emyie (6e3 yuera NMOMABOAHBIX H3JIHSAHHI) TaKKe OTMe-
yaercsi mnpeobGaajaHHe pHIXJOr0 H3BepXKEHHOro MaTepHajga Hal JaBok

(K =84%).
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@®opmupoBanne OGOJBIIHX KOJHYECTB PBIXJBIX NPOAYKTOB 0053aHO BoJe
H IpPYrHM JETYYMM KOMIIOHEHTAaM, AKTHBHO BHIAENAIOLIMMCA H3 Marmol B
X0 H3BEpIKEHHS.

Ilo muoxecTBy HalJi0fleHHH ras3oBasi (asa COCTaB/SIET 3HAYHTENbHYIO
yacTh BHIOpPACBIBAEMOr'O BEIeCTBA — KaK MHHHMYM HECKOJBKO TPOLLEHTOB
or Beca qaBbl. K. @puc (Fries, 1953), manpuMmep, mojicuutan, 4To 00-
L Bec JiaBBl H IemJa MeKCHKaHCKOro ByJakaHa IlapukyTuu, BHe3amnHO
BoaHuKmero 20 despana 1943 r. ma kykypyssHoMm mojae, K kKoHumy 1951 r.
cocTaBua 3556 MJH. T, TOrja Kak BeC JETyYyHX KOMIIOHEHTOB (B Mepecuere
Ha Bomy) coctaBua 39 maH. 7. IIpuMepHo Tax e OUEHHBAET KOJHYECTBO
BOJ/LbI, BbieAsIONleecs H3 MarMul B Xofe ussepxkenus, C. M. Hatoko (1959).
ITpu sTOM peiKo y4HTBIBaeTCs, UTO OCHOBHAs, KOJIHYECTBEHHO IOAAB/IAIONIAS
Macca ra3oB BbLIEJASeTCS H3 HeAp BYJIKaHA B XOJe NPOAOIKHTENLHOH I
YCTOHUHBOH MOCTBYJNKAHHUECKOH (yMaposbHOH M coab(aTapHOH AeATeNb-
HOCTH, CMEHSIOILeH KPAaTKOBpPEMEHHBIl NepHoa KaTacTpodHuyeckoro H3Bep-
JKEHHS.

Ta6auna 1

HUssepxennniii matepuaa (8 km®) ¢ 1500 no 1914 r. (mo 3amnepy, 1027)

Qb6aacta llasa 5;.’;;32,, E, %

OcTpoBHBIE THPAAHIBI 11,5 241 95
Kopanabeps:, Annnt 2.0 69 97
['peuecknii apxumnenar 0,1 0,5 83
Owunana Hranns A e 5 3,5 41
A¢pukaHckie rpaGeHbl (KOHTHHEHT) . . 1,5 1 40
Mcaanpna R e S e e S 1855 10 39
ArnantHueckif ® Munuiickuii oxeanst . 13 2,5 16
Tuxuil OKean . il S SR 5 15 1,5 3
Beero 64 329 84

JKCransiiuy, CBsi3aHHble ¢ H3BEPXKEHHsAMH BY/JIKAaHOB H OCTHIBAHHEM J1aBhl
Ha MOBEPXHOCTH 3eMJH, PaBHO Kak W MOCTBy/JKaHHueckas (ymaponabHas
H coabhaTapHasi NeATeNbHOCTb, H3YueHbl B HACTOSLLEE BpeMs AOCTATOUHO
noapo6uo. B naweii crpane GoJiblioe BHMMAaHHE 3TOMY BONpOCY YAeanaa
C. . Hat6oxko (1959).

Bce pasnHoobGpasue skcransiiuii, NposIBAAIOUIAXCT HA NOBEPXHOCTH 3eM-
au, C. M. Haboko meant Ha ABe rpynmbl: 1) 3Kcraisiiuy W3 MarMbl Ha
NOBEPXHOCTH, BBIAENSIONIMECH H3 KpaTepa B MOMEHT H3BEpIKEHHS, M3 Ja-
BOBLIX MacC Hajl BRIBOAHHIM KaHaJOM H H3 JaBOBBIX Macc, OTOpBaBIIHXCH
OT BHIBOJIHOTO KaHaja, H 2) 3KCradsilig M3 MarMbl Ha ray0uHe, Korjaa
BLIXOJsIIHE Fasbl NPOXOAAT UYepe3 TOJULY MOPOA H BHIIEJSIOTCS B Kalb-
Jlepax, KpaTepax H Ha CKJIOHax BYJKaHOB B BHIe (yMmapoa, cojbparap,
mModer u napoBbiX cTpyi (taba. 2). ITpu stom B 06eux rpymmax Bblje-
JAETCH OAHH H TOT Ke KOMILIEKC OCHOBHBIX BYJKAHHYECKHX TrasoB — BO-
ASIHOH nap, YIVIEKHCJble rasbl, JeTyYHe COeIHHEHHSI Cepbl H XJOPHCTBI
BOJIOPOL.

Bona siB/isieTcs OCHOBHBIM KOMIOHEHTOM [a30BBIX CMeceil, 006pasyiounx-
Csl BO BpeMsl OCTBLIBAHHSI H3JHBLIeHcs JnaBkl. [IpH 3TOM KOJHUECTBO BOJBI,
BblIeAAI01Ieecs H3 TPellHH ropsiyel JaBbl MpPH €€ KpHCTAJMJIH3alUMH, He 3a-
BUCHT OT aTtMocepnbix dgaxkTopoB. Oxnako B 6ojee HH3KOTEMOepaTypHBIX
(ymaponax, conbdarapax u Moderax GoJblIyIo YacTh ra3oBoit (asbl co-
CTABJSIOT NOBEPXHOCTHBIE H TPYHTOBBIE BOJALI, CMeIlaHHble € BYJKAHHUECKH-
MH 3kcransitusvmu, MHorna oTrmeuaioress mpsMoe NPOHHKHOBEHHE aTMochep-
HOH BOJH B COJb(aTapy M Nepexoj ee B map.
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Tabanua 2

Kanacoudpukanus skcransumii (no HaGoko, 1959)

sﬁcarl:ﬂ:fﬁgﬂ MecTo BBIAENIEHHA TeMneparypa XnuMuuecknit cocras
keraasgunn | M3 kparepa B Mo- Masio  jgaHHBIX. IIpeanonoxuTe O
M3 Marmbl Ha| MEHT H3BepKenus H20, Ha, CO, H:S, SO, HCI, HF u ap.
nosepxxoctH | M3 naBoBux macc | KoneGaeres Oymapoas ranoHaHoit crapam: HaO,
Hall BLIBOJHEIM H:, CO, HCIl, HF, SOa, NH4Cl, rano-
KaHaJaoM reauas H cyabbate Na, K, Fe, Cu
H Ap.
dymapoasl  cepHuctolt craguu: H.O,
CO, Ha, SO, H:S, cyubgpars Na, K,
Ca u gp.
®yMaposap yraekuchaoit cragun: Ha0,
COz, crepn HaS
dyMapossl NapoBoAsHON CcTAMU: mna-
pet Hz20
200_—700° dyMapolsl H3 pacNaBJeHHOH JIaBHi:
Yaapume wasty | o 10000 000, W, 60, HIGI, HE. 5, SD4; P
PREABUIIXCE rennas H cynbdate: Na, K, Fe, okucabt:
; ¥ 1 1 ",
BLIBOJIHOID Kanana Si, Cu, Fe
500—30(° ®ymapoas naoc- | Conesme  (ymapo-
TLIBUIEH JaBH ak; - NaCl, KCl,
FeCls, NH.CI,
Na:S0y4, K804
CaS0: u ap.
300—200° Hamatwipasie ¢y-
mapoas:: NHaCl,
FeCls
Tlaposogsinnie (y-
MapoJisl
:;s;crsgﬂglﬁ K:nh}éip;éh;{p:m' Boiime gputH- | ©®ymMapoas rajougHoit CcTajHH
ST L iae Ea ob Y| yeckoii Temme- | ©@YMaposl CEPHHCTON  CTAamHM
y i patypst Bofbl | Pymapoasl yriekucioit cTagum
Bauskak kpatu-| Consdaraper: maper sogel, COz, SO,
yeckoit Temne- | HaSOs, HaS
parype BOAk
Hume kpura-| Mogers:: sopanoit map, COs, H.S
yecko#t Temne- | ITapoBojsiuble CcTpPyH: BojfAHO#t map
pPaTypel BOJb Tuapoconbdarapm: Boasnoit map, CO:
CH,, HsS

IIpousBoaHblE yriepoia TakikKe SBJIAIOTCA XdPaKTEPHBIMH KOMMNOHEHTA-
MH BYJKaHHYeCKHX rasoB, U BHIJEJIEHHE HX OXBaThiBaeT CaMblil JIIHTe/b-
Hblil TIO CPABHEHHIO C APYFHMH Tra3aMH HEepHOL OCTHIBAHMS JIABOBBIX Macc.
B BnicokoremnepaTypHhX (ymMaponax c reMmeparypoii 500—200° npucyr-
CTBYET TOJBKO OKHChb Yrjepofa; B ¢ymMapoaax ¢ TEMIEpPaTypod Ha BHIXO-
ne 200° u HmXKe mpeoGrafaloUIMM CTAHOBHTCH YIVIEKHCJBIA ras, KOTOpPbIM
B coabparapax u Moderax Hapsily C mMapaMu BOJbl COCTABJSET OCHOBHYIO
4acTh 3KCradsiluii. B ycnoBHAX KOHIEHCALMH TAPOB M NOSBJEHHS BBICOKO-
TeMIepaTypHOH KHC/IO0H BOABl YIIEKHCABI a3 NPOXOAHT CKBO3h BOAY H CO-
CTaBJIfieT OCHOBHOH KOMIIOHEHT CIIOHTAHHBIX I'a30B THApPOCOJbpaTap.

Cepa B PasnHUHBIX COEIHHEHHSX BBIAENSETCS KAaK BO BpeMsi H3BepiKe-
HHH, Tak H H3 ocThBajomedl JaBpl. Kak H3BECTHO, 3T0 OUYeHL AKTHBHHIH
sJeMenT, 06Jajalomuil HeCKOJbKHMH BaJIeHTHOCTSIMH H 3HepPrHYHO pear-
pylomuii ¢ KHCIOPOLOM, BOZOPOAOM M MeTalnaMH. B ¢yMaponbHEIX rasax
onpejieneHsl rasoobpasnble coe/lMHeHHsi BCEX BaJeHTHocTel cepbl — SO,
HsS, S, HeSO3, HySOs. ITpu 3TOM B BEICOKOTEMIEPATYPHLIX (hyMaposax npu-
cyTcTByer raaBHbIM o6pasom SO, u uapeara H,S.
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XNOpHCTHIL BOAOPOR ABAMETCH OAHUM M3 XapakTepHBIX Talos MarMbl.
Beinenenune ero 3HaMeHyeT aKTHBHEIL NEPHOJ A€ATEJIbHOCTH BYJIKaHAa, Kak
HauboJsee JeTyuyuii, OH NOSABJAETCH C MEePBBIMH JKCTaJsLHAMH OCTHIBAIOMINX
NaBoBHIX Macc. [Ipu ocTHIBAHHHM W KPHCTAAAW3AUMH JaBbl Ha TOBEPXHOCTH
Iax<e MajJOMOLIHLIE MacChl MPOJOKHTENILHOE BpPeMS BEIIENSIOT XJOPHCTHIE
coenuHennsi. OAHAKO B BBIACAEHHSIX MarMbl, KPHCTaJJIH3YIOIULeHCH Ha TJy-
oune, HCl unorpa otcyrcTByeT. 1o O0BACHAETCS TeM, UYTQ XJAQPUCTHIH
BONOPOI, KakK BechMa aKTHBHBIH ra3, MOMKer YaCTHYHO paCXo/J0BaThCsl Ha
peakuHH MHHepasooOpa3oBaHHA NPH KPHCTAMIH3AIHH Marmbl, a NIpPH TeM-
nepatypax KOHIEHCALHH BOJBI — PACTBOPATHCSA B HEH, TOTAA KAK MeHee akK-
THBHBIE M pAaCTBOpHMbIE Ta3bl, B YaCTHOCTH CEPOBOMOPOA M YIJIEKHCJBII
ras, IOCTHT &[0T MOBEPXHOCTH.

YacTeIMU U TQUTH MOCTOAHHBIMH CHYTHHKAMH PAacCMOTPEHHBIX BBILIE OC-
HOBHBEIX Ta30B fBJSIOTCA BOAOPOJ, (hTOPHCTHIA BOMOPOXA, aMMHAK, COeH-
Henusi ochopa M MHOTHe APYrHe JeTyuyHe KOMMOHeHTbl. Bcero B ByJaka-
HHYECKHX 3KCraJdflMsiX OJHHX TOJMBKO KaMUATCKHX BYJIKAHOB OMpEeeHO
53 anmemenra (puc. 2).

HuTepecHble HCCJAELOBAHHS TA30B, BLIAENSIONIUXCS H3 KHIKOH JaBhl,
nposenu Ilenbo, TasueB u ®a6p (Chaigneau, Tazieff, Fabre, 1960) vy
naBoBoro osepa Byakana Huparonro (Komnro) — egHHCTBEHHOrOo B CBOEM
pojie mocsge HcuesHyBmero B 1924r.03epa pacniaBnaeHHoro 6asajbTa BYyJI-
kana Kunaysa (I'aBaiickue ocrpoBa). B rasax, co6paHHBIX B paclleJHHaX
C pacKaJeHHBIMH CTEHKaMH H C IIOBEPXHOCTH CaMOTr0 03€pa, YCTaHOBJEHO MO-
CTOSTHHOE TMpHCYTCTBHE yrJiekuciaoro rasza (g0 87,35%), B MeHbITHX KoaHUe-
crBax cepuuctoro rasa (mo 7,85%), oxucu yraepona (mo 5,35%) w Bomopo-
na (mo 2,25%).

J. Vaitr uw I'. Yopuur (White, Waring, 1963) o06o6umunnu pesynbra-
THl pasauuHbplx aHaausdoB Oosaee 250 npo6 dymMaposbHbIX BYJKAaHHUYECKHX
rasoB. [lo ux MHeHHIO, XHMHYeCKHil cocraB (yMapoJbHBIX Ta30B 3aBHCHT
OT MHOTHX NPHYHH, TAaKHUX, KaK: IepBOHauYajbHOe OTHOCHTe/AbHOE COLeprKa-
HHE Ka)KJOro JIeTyYero KOMIOHEHTa B MarMe; TeMmMIepartypa BblAeaeHHs
ra3oBOd cMecH M3 MarMbl H TeMmeparypa Ha ToOYKe HaGaloJeHusl; Bpems
¢ Hayaja BbIAEJEHHS I'asa, Tak Kak OPH pasiuyuH B PacTBOPHMOCTH ra-
30B MEHEee pacTBOpHMEIe mIpeobaafaior B 0osee paHHHX IMaHAlMAX; Me-
CTO BBIZEJEHHS Tas30B, TdK Kak (pyMapoJsibl HajJ BePTHKAJbHBIM KepjoM
COJlepKAT ra3bl, BBUIESIOUIHECS ¢ pasJHUHLIX TIyGHH, B oTJaHune oT ¢y-
MapoJ JaBOBBIX MOTOKOB; CTENEHb CMEIleHHs M peakUHH C BO3AYXOM H
MEeTeOpHOH BOJOH; peakilyH C MOpoJZaMH B MeCTe BbIXoaa H cOopa rasos;
peakuuH Mex1y HeCTOHKHMH CMecsiMH B IIPOMEKYTKe BpeMeHH Mex1y c6o-
pom mpob6 H aHaJH30M; KauecTBO paboThl aHAJHTHKA H crelH(HKa cocraBa
ra3oB, KOTOpbIE OH aHaIH3UpYeT.
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Pic. 2. TeoxuMuueckas Tabauila 3KCranfnuii kamyarckux Byskanos (mo Ha6oxo, 1959)

KpyskKoM o6Bejentl s7eMeThl, BeTpedaeMble B SKCraasllAaX W NPOAYKTaX HX peaxumit
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O6o6muB Bce onyGAHKOBaHHBIE aHaJAH3bl Fa3oB H COCTAaBHB COOTBET-
CTBYIOUIHE rpaduKu ¥ TaOJHIIB, ABTOPH Pe3IOMHPYIOT cleLyiollee:

|. Bomsinoii nap npeoGrazaer ¥ B OOBIUHHCTBE CAyddeB COCTABJSET
909, Bcex rasos.

2. CopmepxaHnue BO3ayxa oObMHO mnpeoOJajfaer Hal coOLepXKaHHEM ak-
THBHBIX ra3oB, JaxKe ecau Npu or6ope npob cobaofanuch NMpaBHia, HCKIIO~
yatouie 3arpgasHenne. OcofGeHHO CHJILHO 3arps3HAIOTCS BO3JYXOM raswl,
NpoCcauHBaOIIHECs Uepe3 MOPHUCTHIE NMOpOoJibl, H B MeHbIIeH CcTeneHH — BBIXO-
Isile U3 paclJaBjieHRoH JaBbl MM U3 BOALI TOPAYNX HCTOUHHKOB.

3. CO;— npeoGaanaiomnii aKTHBHEI Tra3, OCOGEHHO NPH HH3KHX TeM-
nepatypax. C yBenmuennem temmepartypbl jgoass COs B akTHBHBIX rasax
00BIYHO YMeHbIIdeTcd, BepofATHO, H3-3a 0oJee HHTEHCHBHOrO BbIJIENEHHS
JLPYTHX razos.

4. CO ormedeH BO MHOTHX 4HaJM3aX 'as0B KaM4aTCKHX BYJKaHOB, 0CO-
Genno B (ymaposaax c Temmepatypoil Beime 150° u3 GasaabtoB Kiioues-
CKOro BYJKaHa, H B egHHHuHBIX mpobax n3 bymapon Ieknnt (Mcaanaus).
Huuroxkupie xonunuectBa CO Oniin oOHApPYMKeHbl NpH H3YUYeHHH (yMapod
B runepcreno-gauntosom kynone lopa-Ilunzan (fdnowns) » na Tasaifi-
CKHX OCTpoBax. JTa anomauausi TpebyeT TIIATEJbHOro H3yYyeHHS; BO3MOXKHO,
OHa TposiBIfercs 0113 HEKOTOPEIX 6a3albTOBLIX BYJIKAHOB.

5. CHs oObuHO He ompejessercs; B aHaJU3HPOBaHHBIX TNpobax ero
KoJsinuecTBo penako pocruraer 19%. Mekmouenne cocrasasiiorT Byaxkad Hoso-
pynra na Anscke (4—14%), «reitsepui» Kamugpopuun (15%) n dymapomna
Mon-Tlene (17,9%). 10T ras BechMa HENOCTOSIHEH; €ro BYyJKaHHYeCcKoe
NPOHCXOMK/IEHHe HEeCOMHEHHO, XOTs# TepMOAHHAMHYECKHe OCOOEHHOCTHU
(Krauskopl, 1957) ykasmBalor, uto mnpucytctBue CIHy ckopee Bcero xa-
PAaKTepH3YeT CHJLHO BOCCTAHOBHTE/bHBIE YCJIOBHA.

6. NH; obGuapyen B HecKoabKHX Npodax B MHHHMAaJbHOM KOJHUECT-
Be. lllenapn (Shepard, 1938), Py6u (Rubey, 1955) u Yaiir (White, 1957)
npeanosaraloT, 4ro aMMHak He Mmarmartnuecknil; Peitim (Rayleigh, 1939),
IOpu (Urey, 1952), aanc (Ellis, 1957), Kpayckong (Krauskopi, 1957)
n Credencon (Stevenson, 1960), manpoTus, CUHTAIOT €ro MarMaTHYECKHM.
Henasno Buaoruxa (Wlotzka, 1961) mamen, uTo moyTH Bce H3BEpIKeHHBIE
nopoasl comep:xkar NHz;— ot 5 go 50 uacreit (B cpepnem 20) Ha MHJIIHOH.
OT0 CHJIBHLII apryMeHT B MOJbL3Y MarMaTHYEeCKOTO NPOHCXOXKJIEHHS HEKOTO-
poit wacTH ammuaka. OH MOXKeT GHITL TaKMkKe Pe3yJbTATOM BEICOKOTEMIepa-
TYpPHBIX peakuuil mexay ByakanuueckuM Hy u armocdhepumim Ny (Hewmoto
H 21p., 1957), a TakKe HMETh OPraHUuecKoe NPOHCXOKICHHE.

7. H; BecbMa HemocrosiHeH; oGbLIUHO OH OTCYTCTBYET, OJHAKO MpEBLIINA-
er 40% axkTHBHEIX ra3oB BO MHOrHX mpoGax H3 (Ga3ajbTOBLIX J1aB BY/Ka-
HOoB KamuaTku, 1715 KOTOpHIX TaKXKe 3aMeTHO BLICOKOe oTHomenne CO u
CO,. JlaBa 3THX BYJKAHOB TpejcTaBjsieTcsi HeoObualiHO GeiHOH KHCI0DO-
nom. Ha Illopa-lllunsan comepxanue Hy yMeHbluaeTcst ¢ mafieHHEM TeM-
nepatypel, Ha Kmiouesckom u IlleBenyue — co Bpemenem. Onnako Ha mnpo-
Gax u3 kparepa 3aBapuukoro Ha KiioueBCKOil conke SIBHO NOKA3aHO yMeHb-
wenne Hy ¢ yBeTHYEHHEM TeMiTepaTyphol.

8. Coaepxanne HCl umeer TeHIEHUHMIO K YBEJHYEHHIO C TOBbILICHHEM
TeMNEePaTypel; OAHAKO MHOTHE BbICOKOTEMIIEPATYpHbIE (PyMapoJihkl COxepHaT
Manao uam coBcem He cojepxkar HCI, a HexkoTopble HH3KOTEMIEpaTypHLie
¢pymapoar Gorarm HCl (manpumep, B paiione Katmanm — 3710 npeob.aa-
AaloIMi KuCAbIA ras; B (ymaponax c Temmeparypoit mo 400° comepxur-
ca 87% HCI B kmcawix rasax, B Qymaponax c¢ Temmeparypoii 100°—
1o 54 %)

9. HF onpesenen B HemuOTHX (hyMapoJbHBIX Ta3ax W COCTABJAsAET 06blu-
HO menbmwe 10% or HCl. OrnocurenbHo obuaen oH B ¢ymapoaax Kar-
Man (mo 42% B kueaeix rasax) u na Llosa-llunzan (g0 69%). Anaausn
(ymaposbHbIX KOHAEHCATOB YKas3hBalOT, 4T0 cooTHomenuwe F/Cl kome6-
Jetest 06b4HO OT 1: 1000 o 1:10. OrnocuTeabHo MHOrO dropa B Gymapo-
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aax gauurtoBoro kymosna [lloBa-llluH3aH ¥ B OT/IOMKEHHSAX PHOJHTOBBLIX IIEMN-
noB Ha Karman, 1. e. F/Cl, BeposTHo, BO3pacTaer C yBeJIHYEHHEM CO-
AepxaHus KpeMHHs B saBaX. Anannssl Oana, co6pannsie Ha lllosa-lllunsan
B 1959 r., nokasmBalor, uto orHomenne HF/HC| orHocuTenbno mocrosin-
Ho B (ymapogaax c temnepatypoii cBbime 300° m uto coaepxanne HF
3aMeTHO yMeHbIIAeTcsi C MOHHKEeHHEM TeMMepaTyphl. DTO COOTHOIIEHHE TIOJ-
TBEpPKAaeT, 4TO (PTOPOMETACOMATO3, HMEIIIHH MecTo B NMOAZOGHBIX Caydasx,
ocyuiecTBasierca npu temnepatype 100—300° korja NpPOHMCXOAMT BHIflejie-
Hye F u3 neperpernix ymMapoabHBIX ra30B.

10. HoS penxo mocruraer 209% cymMMBl aKTHBHBIX FasoB, OAHAKO B ¢y-
maponax Byakana Hacy (flnounus), rae otsaraerca 6o0Jblioe KOJNHYECTBO
CaMOpOAHOK cepbl, ero cofepmanue cocrasasier 60—70%. Honsa HoS 8 ax-
THBHbIX raszax BO3pacTaer C yBeauyeHueMm temnepartypbl, onuako na llloa-
[lInusan B dymaponmax c teMmmeparypoit Beimie 200° comepxanne H.S
YMEeHbIIAeTCSI.

11. SO,, npeobaapatoluii cepublii ras, cocrasiaser 20% cyMMbl aKTHB-
HBbIX rasoB B TPeTH omnpelenssiunxca npob. Ero comepxanue MOXKeT OLITH
OTHOCHTEJIbHO BBICOKHM H B HH3KOTeMIepaTypHBIX ¢yMaposaXx, 0coGeHHO
TaM, rie NPOHCXOAAT PeakKIHH C aTMOC(hEePHBIM KHCI0POAOM.

12. SO; peanko onpenensierca (B ponosHenne kK SOjp); ero coxepixa-
HHE MOXeT ObITh OTHOCHTEJbHO Maso, HO MOMKEeT TakXKe H MNPeBLIIATh
cogepxanne SO, (nmanpumep, B oxHoil u3 npo6 Kumaysa —27,4% nportus
10,9% SO, B kKparepe lekani— 18% SO; K cymMme AaKTHBHBIX Ta30B).
SQOs, pacTBOpeHHBIH B (PyMaposibHLIX KOHAEHCATaX, OGBIYHO NpEeBbLIIAaeT KO-
angectso HCI; Takum ob6pasoM, copepxkanne SQOj; Oosee BbICOKOe, YeM
3170 06BIYHO NPEeAnoNaralor.

13. Bop HemocpeacTBEHHO B BYJKaHWYECKHX rasax He ONpejessiercs,, HO
B (ymaposnpHBIX KoHJeHcatax cooTHomeHHe H3;BOs/HCl koaebaercs
or | : 1000 mo 1:20.

14. Bpom onpeiensieTcsi TONbKO B (pyMapoJbHBIX KoHIeHncatax. Mckiio-
UeHHE cOocTaBAseT aHnann3 rasa kynoaa Cyenuu Byakana Illesenyd, rne or-
nowenne Br/Cl kosneGuerca or 0,0034 (6am3koro K MOpCKOil BoAe) [0
OJHOH JecATOH 3Toro 3Hauenus. B Boje By/JKaHHYECKHX TOpPAYHX HCTOY-
HHKOB 3TO OTHOLIEHHE OOBIYHO HHIKE, YeM B MOPCKOH BOJE.

15. Mlox onpeneasiercss TOJbKO B HeMHOrHX (yMapo/ibHBIX KOHIEHCATax.
Hy#ubl JonofHHTeNbHBIe AaHHble, YyTOGb NOATBepAnTb, YTo J/Cl B comax
MOJKET C/YKHTb KPHTEpPHEM HX PasJHYHOrO MPOHCXOKAEHHS.

16. CaaGoseTyune KOMIOHeHTHI, Takue, kak Si0; Na, Ca, Mg, naii-
JieHbl B KOHJIEHcAaTaX HH3KOTeMNepaTypHbIX (yMapos BO MHOro OOabIINX
KOJIHYECTBAX, YeM 3TO MOMKeT ObiTh 0OBsCHEHO HX JeTyyectbio. [Ipeanona-
raeTcs nepeHoc HX KamesjbKaMH BOAbLL B nape (a3po3oib).

17. Hekoropsle cnadoneTyuyne KOMIIOHEHTH! OblH 00HAPYZKeHbl B BEICOKO-
TeMnepaTypHbeX (ymaponax. MHoOTHe M3 HHX PAacTBOPHMEI B IJIOTHOM Tapy
10/l BLICOKHM JIaBJEHHEM, HO, K4K a3p030JH, BEpPOATHO, MOTYT CYIIECTBO-
paTb ¥ B napax nuskoro Aapaenus. Ha dymaposax Hlosa-Illunszan omnpe-
[eJeHbl B 3aMeTHHIX KoauuecTBax Zn, As, Sn u Ag. OTMeueHo TaKiKe, 4yTo
3TH H ApyrHe MeTanaJel, Gyayuu caabopacTBOPHMBIMH KOMIOHeHTaMu, Gojee
o0MIbHEI PH Bhicokoi Temneparype (White, Waring, 1963, crp. 2—6).

Kak MOXHO BHAETb, PACCMOTPEHHBIE T'a3bl XapaKTepH3YIOT IiIaBHbIM 00-
pasoOM 3Tall MOCTBYJAKaHMYECKON (yMapoabHOH AeAaTenbHOCTH. [lonbiTKa BLI-
SIBHTb I'a3bl, CONYTCTBYIOUIHE H3BEPKEHHLIM MOPOLAM B MOMEHT HX KpHCTaJ-
JMH3ALUH, CBeJaCh K H3YYEHHIO Ta30BBIX BKJIOUEHHH B COOTBETCTBYIOLLHX
JaBax.

1 paboThl, navartble Travers (1899), Gautier (1906), Chamberlin
(1908) u ycmemno npomoOJiKeHHbIE 3aTeM MHOTHMH HCCAL0BATENSIMH, MOKa-
3ad, YTO B M3BepXKeHHBIX IOpPoAax [eHCTBHTENbHO comepixkHTcs oT 1 10
200 cm® rasos na 1 2 mopoasl. IIpu 3ToM mosyTOHHYECKHE MOPO/bI, KPHCTA-
JH30BaBUIHECs ITI0J BLICOKHM JaBJeHHeM, OOBIYHO cojepxKaT OoJibllie BKJIIO-
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L,

uennii rasoB (B cpemnem 30 cu® ma 1 2), yeM H3JIuBIIHecS HA MNOBEPX-
HOCTb anfiesuthl U 6a3anbthl (B cpexnem 6 cu® Ha 1 2). [lo manubIM cROAKH
Yasita u Yopurra (1963), ocHOBY BkJIOUEHHBIX rasoB cocraBaser Ho0
(80—909% — B anpesurax u Gasaabrax u 90—99% B oGeuamanax). B aa-
MEeTHOM KOJHMYEeCTBe, NpEeBEIIAIONIEM COJepXkKaHHe IPYTHX TrasoB (Kpome
H20), ycranoBnennt COp (B aHgesuTax M 0asanbTax 00Jblie, YeM B 00-
cuauanax) H CO (B aupesurax m Oasanbrax OoJblie, UeM B OOGCHAHAHAX
u rpanntax). Coxepxannme Hy; u N2 BecbMa R3MeHUHBO; S; OTHOCHTED-
HO npeobsnanaer B angesutax u Gasaaprax. B ofcuamanax mo cpasHe-
HHIO C JPYTHMH TOPOAaMH OTMEUEHO moBbimeHHoe comepxanue Cly m Fo.
Bee st rasw (uckaiouas H;O) comepixartcs B Kosnnuectse ot 0,14 10 6 cud
Ha | 2 moponwl.

['asur #3 W3BepKEHHBIX NOPOJA NPH HX HArPEBAHHH BHIACIAIOTCA B pas-
HbIX COOTHOLUEHHSIX B 3aBHCHMOCTH OT TeMmuepartyphl. Tak, mpu HarpeBaHuu
I ke o6cunnana no 500° Beigesmusock (B ca®); COp— 159,97; CO — 13,83; ?
H.O — 16,96; mpu mnarpeBanum Bemue 500°— CO,— 100,00; CO — 27,56;
H,0 —33,33; Clo—9,99; H;—6,67; N,—3,33; H.Cl—66,6 wme, napy-
rux ranonoB — 400 me. MoKHO TIpPEANONOXKHTb, UTO NMPH NMOBHIIAOIIENCS
TEeMIepaType MarmMaTHueckoro ouara (mpHOJHMMKeHHe H3BEepIKEeHHs) B yclo-
BHAX ciaboro mporpeBa BBHIAEAIOTCS Napbl BOAbI H YIVIEKMCILI ras, NpH
6oJibIIEM TIPOrpeBe — OKHCh YIVIEpoJad, CepHHCThIe rasel U BOAOpoA. Okouo
TeMIepPaTyphl MJIABJAEHHsS TPOHCXOAHT OTJeJeHHEe Ta30BHIX CMecei, cojpepxka-
IWHX HAapaBHe C APYTHMH rasaMu XJOpP H XJOPHCTHII BOLOPOJ. 3aMeueHo,
4TO H3MEeHeHWe cocTaBa (PYMapoabHLIX ra3oB B YKa3aHHOH NOCAEAOBATE/]Ib-
HOCTH SIBJASETCS ONHAM M3 IVIaBHHIX INPH3HAKOB NPHOMHKAIONIErocs H3Bep-
JKennsi.

B xome Hu3BepMKEHHsI COCTAB BbIJIEMSIOUIHXCA H3 MarMbl rasoB Tak Ke
samerHo menserca. [To. C. M. Haboko (1959), B mepByio BHICOKOTeMmepa-

l*\..rypﬂylo craauo Beigeasiores Bce rassl— HoO, CO uan COy, S, SOy mau
- HeS, Ho, HCI, NF u papyrue, meHee pacmpocrpanenssie. Ilpu anaurens-

HOM OXJaKAeHHH JaBpl Ha ¢one mpeobnafaiomluX MapoB BOJABI CHAYaja
YMeHbLIaTCsA U NEepecTaloT BbIACJATLCHA rajjonlnpie cOo€jJHHEeHHs, IMPH 3TOM
ra30BbIE CMECH CTAHOBATCH CYILECTBEHHO YIVICKHCJABIMH H CEepHHCTBIMH, NMO31X-
Hee CEePHHCTLIE Ta3bl CMEHAITCS YIVIEKHCABIMH, W, HaKoHel, Mocaeuue Ie-
pexonsar B napsl Boasl (Ha6oko, 1959).

Caenyer eme n06aBHTb, YTO NEPBLIH 3TaN H3BepKeHHA (0COOEHHO B3pPhIB-
HOTO THNA), €CTeCTBEHHO, XapaKTepPH3yeTcs BLICOKHMH TeMIEpaTypamMH B
KaHaje ¥ KpaTepe ByJKaHA, HHKEM elle, K COXAaJeHHIO, He H3MepeHHBIMH.
OxHaKo HEKOTOpOil OTHpaBHOH TOYKOH MOTYT CIYyXKHTb HAOJIOIEHHS B 03e-
pPax XKHJIKOH JaBbl.

B saBoBom oszepe Xanemaymay (Kwunaysa), Hampumep, no onpezede-
nusm Jxarrapa, B 1917 r. HemocpeicTBeHHO IOJA 3aTBepJEBIIEH KODKOH
Temnepatypa saaenl Geia 750—850° a ¢ rayOunol oHa Bo3pacrana H Ha
e o3epa (Ha ray6ume okomo 13 M) mocrurana 1180°. Hap orkpuiToi
NOBEPXHOCTRIO O3epa TeMmnepatypa OulcTPO YBEAHUHBAJach 3a CuUeT cropa-
HHsI BOJOpPOJAa M ADPYFHX TOPIOYHX T'a30B H B MJaMeHH BBICOTOH 4 M J0-
crurana 1350° (Putman, 1964). lasel Hajx JgaBoBhiM 03epom Huparonro
(Konro) pocruraror 1020° (Chaigneau, Tazieff, Fabre, 1960). Her nnka-
KOro COMHEHHs, YTO B MOMeHT (OpMHDOBaHHA 3PYNTHBHOH NENJOBOH TY4H
TeMmepaTypa B KaHaje BYyJKaHa 3HAUYMTEJNbHO TNpEBBILAET TeMmepar
JaBL BCJAENCTBHE peakIiii ropeHHs ¥ B3pbiBa, HO Ja)ke Takas Te
Typa /aB BIOJIHE NONMyCKaeT CyllecTsoBahHe B ofleil Macce memgfiy A
rajIOM/HLIX, CEPHHCTHIX M JAPYrHX la30oB H 3HAUYUTEJNbHOTO uHGHa AeTy- -
YHX COCJHHEHHH MeTallJIoB. ' S oy

O cocrase 3THX KOMIOHEHTOB KOCBEHHO MOMKHO CYAHTDL 10 BBIEBET ";{r?,';,;?h
BO3FOHAM COJeli METaJUIOB B TPELIMHAX OCTHIBAKOLUEH JaBbl, O H &t vu’g,&. o it
rapifax KaMeHHBIX JaBHH PacTyLMX KYIOJOB, N0 OTVIOXKEHHSM i U3 “%;
CKATHIBAIOMHXCA pacKaqeHRbIX TyHY. “

2 K. K. 3eaenos






