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YOK 518.5:550.11:551.2:552.1

Jamnypa B,Jl, MudepanooGpasopaune 1 THADOTCRiaTbHEL,

cucremax (puamyeckoe M PHIUKO-XMMUUECKHE YCaOBusm). M.,
"Hayka®, 1977, c.204.

B pabore uailokeHb! pe3ynbTaThl UCCIeAOBaHME reoloro—
reoXMMHMYeCKHX ocobeHHocTell MuHepanoobpa3oBaHus B pasnuy—
HbIX THIIAX COBPEMEHHbIX THAPOTepMAalbHbIX CHCTeM Ha TpHMe-
pe Kamuarku, fnouun, Hoeoi 3enadnuu, OnucaHbl reorepmuue—
CKHE M I'HApOTeo/IorMYecKHe YC/IOBHS CYIIeCTBOBaHHd I'MApoTep—
ManbkHbBI X pacTBopoB PA3JIUYMHBIXK IMNeOXUMHYECKHX THIIOB. [Tokaza=
Ha reoXMMHYecKas 3BOMIOLNS MHHeparccOpaaylluluX pacTBOPOB
B HEOAHOPOAHOM TEeMNepaTypHOM Iojle, U3MEHEHWEe UX KOMIIo—
HeHTHoro cocraea, pH u Eh,

C nomoubio 3BM uccrenopaHbl OCHOBHEIE 3aKOHOMEPHOCTH
HeCTaUHOHAPHOT'O TelioMaccoobMeHa, Y CTaHoBIEHb B3aHMOCBs=
3 Mexay npoleccamyu TtennoobMeHa M MuHepanooGpa3opaHus
Ha TMpUMepe MOMENIMPOBAHUS KOHKPETHBIX NMPUPOMHBIX OGBEKTOB,

Ta6n, 34, wi, 69, 6u6n., 195 Hass,

OrpercTBeHHBl pefaKkTop

AOKTOp Teo/loro—~MHHepanornyecKkux
Hayk ®.A.JleTtHukos



IMPEJJUCJIOBHUE

B nocnepuue rofb! B CBASHM C MHTeHCHPHKAaLHel M3yyeHHsS M IIOMCKOB
recTepMallbHbIX pecypcoB (OH[ I'eolIorM4YecKoH HayKH TONMONHMICH GOollb—
woit uHpopMalmelh O COBpPeMEHHBIX THAPOTepMAalILHBIX Ipolleccax, NMpoTe—
Kawlluk rnaBHbIM obfpasoMm B obnacrax KaiHoaolckoro BylKaHH3Ma,

Viccnepopanne COBpeMEHHBIX TMAPOTEPMANBLHEIX CHCTEM MNO3BOJIAeT
KONMMYECTBEHHO OLEeHMBATEL (HAHYecKHe U (UIMKO-XUMHUYECKHE YCIOBMA
ruApoTepManeHOro MuHepanooGpasobanud, HMcrnonbays TH gaHHBIE B Ka-
YecTBe HavalbHbLIX W I'DAHUYHBIX YCIIOBHWIl, MCCllefloBaTenb INonydyaeT BO3—
MOXHOCTE MOﬂEJIHpOB&HKﬂ'd’HEHKO—KHMK‘{eCKH.K MeXaHUSMOB peallbHbIX
npoleccoB MHHepanooGpasobBaHus, HX KHHETMKM M AMHaMukH, Hakonen,
NpPUMEHAS COBpPEeMeHHble MeTOMAbl MOAS/THPOBAaHMSA NPOLECCOB TeIo—-Mac—
coobMeHa, MOXHO PEeKOHCTPYHpPOBATEL HB/IEHWH NepeHoca SHEPrHH M Be—
mecTBa B He[lpaX MMAPOTEepMAalbHBIX CHCTEM, He[NOCTYNHEIX JIOKa Hemoc—
pencTeeHHoMy HabmopeHuw, K ToOMy e coBpeMeHHbIe T'MAPOTEpPMAalb—
Hble CHCTEMEI NPefACTaBnaioT coboll HapexHLIe NONUIOHBI AnA o6paboTku
caMHMX METOHOB MOMAENHMPOBAHMS B KayeCTBe HCC/IeAOBATEIbCKOrO HHCT=
pymeHTa,

B nnanve uccnepopanuit ¢pusuueckux u dmanxo—xmmlecxnx ycropu#
MUHepajoobpasoBaHusd B HeApax TI'HApPOTepMAallbHBIX CHUCTeM GbUIH IoC—
Tap/leHbl ClleAylilue HayyHble 3apad4u,

1. WayueHve KpaeBbIX ycnoanﬁ pearnsHOro M;mepanooﬁpaaoaaﬁnﬁ
FUAPOTEPMAaNBHEIX CHCTEM,

2. KauecTBeHHOE M KONMMYeCTBEHHOE ONUCaHHe dayuxnnouanbumx CBs=
3eit BO BpeMeHH M NPOCTPAHCTBE MeXAy NOJISMM TeMIepaTyphl, Bllax=—
HOCTH, AABJIEeHHS M XHMHYECKHX KOMIIOHEHTOB,

3. HayueHne poi Temio-MacconepeHoca B CTPeMIIEHHM MHHepAallb~=
HO# CHCTeMBl K PABHOBECHIO M PEKOHCTPYKLUMS DPABHOBECHBIX KOMIIOHEHT=
HEIX cocTapoB B rny6unHeix P-T ycnoeusax, .

MaremaTuyeckie ¥ PH3HKO-XMMMYECKHE MOJE/HM IlepeHoca 3Hepru
¥ BEleCTBa B NPHPOAHBLIX YCIOBHAX IPEACTABISIOT COGON CHCTeMbl AMt-
depeHLManBHbIX ypaBHeHHH napabonudeckoro THWIla W ypaBHEHHe MHHH-
MH3AUKMK CcBOGOAHONK 2HEpPr¥M CHCTEMEI C COOTBETCTBYWIUMMH KpaeBbiMH
ycrnopuaMH, MeToAk! NOCTpOeHHs MoAenel Telio-MacconepeHoca ocBe—
meHsl, B yacTHocTH, B MoHorpaduu B,[, [Tammype:, B,H.Kouepruua,

O.A, Banbnuepa “®uanko-MaTeMaTHYeCKHe MOAENIM NPUPOAHEIX THAPO—
TepMmaneHeiXx cucreM” (1973).



TeopeTuueckve HCCEAOBAHNS CONPOBOXAAIHCE KOMINIEKCOM 3KCMefAH=
LUMOHHBIX HccnepoBaHuit aBropa Ha lOxkHo# Kamuatke ¢ 1970 no 1976 .,
BKJIIOUARIINX H3ydyeHHE TeIUIOBOT'O PexHMa CYGIOBepXHOCTHEIX TepMOoIlpo=
ABJIeHNH, DPEeOXMMMH W pexHMa MUIpaldd TepMAajIbHbIX BOA M IOPOBLIX
pacTBOpPOB, TeIIoPU3MYECKHX CBOUCTB M BIIAXHOCTHM IOPOM.

Peanuzauus Mopeneit nepeHoca SHEPruM W BElIECTBA OCYLIECTBIIA—
nack Ha 3BM B3CM-4, BACM~6 ¥ pasa/M4HbIX aHAIOTOBLIX YCTpPO#CT—
pax B naboparopusx CHGHpCKOro aHepreTHYecKoro HHCTHTYTa u HHCcTH-
Tyra reoxumud mMm. A.ll. Bmiorpagposa CO AH CCCP.

Hanuncauuw aroit paGorel BO MHOIOM CHOCOBCTBOBAIIO MHOroO/leTHee
nnogorBopHoe corpyaruyectee ¢ B,H. Koueprunem, O,A. Banenuesbm,
W.K. Kapnoeeov u B.I'. Muxaitnoeemm, Bonbllasg nmonfepxka Ha aTame Io—
CTAHOBKHM MCCIeMOBaHHH ¥ B fanbHefluemM Gbula oOKasaHa Wi,—KOpp.
AH CCCP /1.B, TaycouoM, akapemukom AH BCCP qn.-
kopp. AH BCCP A.T., Wawxoesm, npod. |I.J1. [Tocnenoesm | nokTopom
reon.-muH, Hayk A.A, Kapukom.




I'nasa 1

OCOBEHHOCTH T'EOJIOTUYECKOI'O CTPOEHHA
H TEOTEPMHH COBPEMEHHBIX
IT'H/IPOTEPMAJIBHBIX CUCTEM

[TousTHe “CcoBpemMeHHble T'HMAPOTEpPMANIBHEIE CUCTEMEI” BIlepBbie M-
POKO HCIOTBL3OBANIOCE COBETCKHM BynkKaHonorom B.B, ABepeeBbM B
1964-1966 rr, Bnocnencreuu B paborax E.A.Bakuna, B.M.Cyrpo-
6opa, B.I.ITonska, I'.H. Kopaneepa paspuT IeHeTHYECKHH CMBIC/I TepMH—
Ha “rHApoTepManbHbie CHCTeMBI”, ABTOpBEI INPeACTAaBISIOT WX Kak LUpKYy-
NALHOHHBIE CUCTEMBEl TEepPMa/IbHBIX BOM, BOSHHKIIME B BYIKAHO~TEKTOHH—
YeCKHX [eNpeCcCHOHHBIX 30HaX, rpabeHax wiu xanbfepaX, TemioBoe mnu-
TaHWe STHX BOA OCYIECTBISeTCH 3a CYeT MOIHOI'O TEeJIOBOr'O IOTOKA.
OcHOBHBIe 3anachkl BOJ NOMOMHAKTCS 38 CYeT OKPYXAIOUWHX XOMOAHBIX
BO/IOHOCHEIX I'OpH3oHTOB. Bonee paseepHyroe ompenenenue naso C,H, Ham
G6oxo (1974) ”,..Msbl NOHMMAaEM TNOA T'MAPOTEPMANELHLIM IPOLECCOM B
obnacTaXx TEKTOHO-MarMaTHYeCKOd aKTHBH3ALMM M, B YACTHOCTH, B 06=
NlacTaX AKTHBHOI'O BYIKAHM3MA BO3HMKHOBEHHE B 3eMHOH KOpe B OIpe—
OeJIeHHbIX CTPYKTYPHBIX H THAPOTeOIONHYECKHX YCIOBHAX THAPOAHHAMH—
YeCKHX CHCTeM Ha IyTH BOCXOAMINEro IO pa3loMHBIM 30HAM SHAOI'eH—
HOT'O TeINIO-MACCOINOTOKAa; B OBNACTH HMX pa3rpy3Ku paspuBaercd o6b—
€MHBI} THApOTEepMANBLHBIN MeTaMopduaM NOpoA, MHHepajlo— H pyAoob-—
pasopanure”,

CoepeMeHHbIe THAPOTEpPMAlbHbBIE CUCTEMbl CBA3aHbl He TOMNBKO C 06—
7lacTAMM COBPEMEHHOI'O aKTHBHOI'O BYIKaHU3Ma, [IpuMepoM sToMy cCily-
XHUT NpoBHHLMS ruaporepm Baillkanbckolt pudToBO#l 30HBI, IOMyoCTpoBa
Yenexen, paiton Jlapnepenno B Wramuu wmu Conrou-Cu B CLIA, Opma-
KO BCe 2TH palOHBI OTMMYAIOTCH AKTHBHON I'MApOTepMAILHOH AedTelb—
HOCTEIO,

Tak#m ofpa3oM, NOA TEAPOTEPMAIEHEIME CHCTE@MaMH MOXHO ITOHH—
MaThb YYaCTKH BYNKaHO-TEKTOHWYECKHX MenpeccHil, Kalnfep, rpaGeHoB,
pPHPTOTEHHBIX CTPYKTYP, XapaKTepHu3yolluecs HAWYHeM 3aXOpPOHeHHBIX
unM IMpKyMMpywmuX (B TeHeHWe IeONOrWYEeCcKOro BPeMEHH) B TpEllMH-
HBIX 30HAX ¥ NOPOBOM ITPOCTPAHCTBE BOMOHOCHBLIX I'OPHSOHTOB MHHepa—
nooGpasyiolliX TCHAPOTEepM WM neperpetorco napa (dmompa), Tennopoe
NUTaHHe TaKHX BOA OCYUIECTBIAETCH 38 CYeT JIOKAILHOI'O TEeN/IOBOI'C
noroxka Gonbio# MomHOCTH (rIyGMHHOrO TeNIOHQCHTens ).

CoBpeMeHHble NpefCTaBIeHHs O THAPOTEpPMAlBHBEIX CHCTeMax Kak
reoforuyeckux ofbeKTax oCBEleHbl B MHOIOYHC/IEHHbIX paborax coper—
CKHX M 3apyGexHbXx uccneposateneit (Apepwee, 1961; Iuim, Meawoe,
Apepre, 1961; Hpanor, 1961; Cyrpo6os, 1964; Cyrpo6os, 1965;
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Ha6oxo, 1954; Ha6oko, 1963; BaxkuH, [lonak, CyrpoGos, 1971; Ba-
xuH, 1968; Cupopor, 1966; Grindley, 1961; White, 1955; White,
1971; White, Anderson, Grubbs, 1963; White, Brannock, 1950; Ban-
well, Cooper, Thompson, McCree, 1957; Ellis, Machon, 1964; White, Maf-
fler, Truesdell, 1971; Nakamura, Sumi, 1967; McNitt, 1963). -

B uawelt pafore paccMaTpHBaOTCH IVIABHAM 06pA30M BbICOKOTEMIIE—
paTypHble TapoBOAsHBIE TMApPOTEpMAankHble cucremsbl, [Ipumepamu nopoG-
HLIX CHCTeM MOTYT ciyxuth [laymerckas (Mecropompenue [NayxeTckux
rupporepM) Ha Mwuoi Kamuarke, Baiipakeit u Bpomnennc s Hosoit
3enanpuu, Otake ¥ Maunykapa B fAnonun u ap, . DT npupofHbie deHo—
MEHBl HMET CBOoWw BYpHYIO TeOolIoTHYecKyl HUCTOPHW ¥ Aaleko HedCHBIH
reHeauc, CaMm npounecc GOpMHPOBaHUS THAOPOTEPMANBHEIX CHCTEM TEeCHEeH=
uuM 06pasoM CBA3aH CO.BCeil T'eolorHYecKol WCTOpHell pasBUTHA BYil-
KaHO~TeKTOHWYIECKHX fenpeccull, rpabeHOB MWIH PHPTOTEHHBIX CTPYKTYP
pasnuuHOro BO3pacTa, PeaynkraThl UayyeHusa MUHepanoobpasywinel fe—
ATENEHOCTH  IHAPOTEPMAaNbHBIX CHCTEM H  MX B3aWMOOTHOWEHHH C
PYOHBEIMH MECTOPOMOSHWAMH CBHOETENbCTBYIOT © 3HAYUTENbHOH amu—
TeNBHOCTH WX -PasBUTUS B pasfHyHble [epuoasl [eororHiecKoi
ucropud  3emnu

TuapoTepManbHEle CHCTEMEI B BYIKAHO~TEKTOHHYECKH X Aenpeccusx
yeTBepTHYHOTO BO3pacTa Haubolee pas3BUTHI B npefenax ecero Tuxo—
OKeaHCKOrO BYIIKAHMYECKOrO Tmosica, HeTBepTHYHOe BpeMs XapakTepusy—
eTCcH TpOoABIeHHAMY MOLIHBIX BCTBILEK KHCIIOIO BY/IKAHM3MA&, COINpOBOM—
faplleecHd BO3HMKHOBEHHEM KOILUEBBIX BYIKAHO~TEKTOHWYECKUX [enpec—
cuit (Spmnx, 1966; Myumuxuii, 1971; 3poux, 1973; dpemp, 1974,
Opnux, Menexecues, 1974). [lpocTrpalcTBeHHOe Pa3BHTHE AENpPECCHil
CONpSEHO C [ONT'OXUBYIIMMHA LEeHTpaMu Bynkanuama, [Ipouecc dopmu—
pOBaHWS CAMHX [ENPeCCHOHHLIX CTPYKTYP MO COBPEMEeHHEIM NpefcTabile-
HHSM OCYIIECTBIISETCH B HECKOIbKO 3TallOB JIPH pa3BHTHH TeKTOHHYEe—
CKuX ycunuit u Bynkaumama (puc, 1).

HavaneHbtit wnu ﬂoxanbuépﬂbrﬁ aran CeH3aH ¢ packonaMu byHoaMeH—
Ta, NOTPYXEHWeM ero OT[eNBHBIX GIIOKOB WM ofpasoBaHueM IIABOBLIX Iljla—
TO C NpociosaMu LUakoB Tyhobpexuuit, POPMUPYIOTCH KpPYNHBIE IMHTOBLIE
¥ CYyUIECTBEHHO JIABOBLIE aHAeauTo-6asansToBble BylkaHbl Kucible By
KaHW4YeCKHe IOpOALl IpeACcTABIEHE! MEeM30BLIMH TyhaMH, [AauuTOBLIMH
naBaM¥ M urHuMGpHTamu, BoapacT (yHAaMeHTa KpyNHeUuKX BYIKaHO=
TeKTOHWYECKHX [enpecciii xonebneTcs oT BepxoB MuoleHa — [layxerc—
Kas Oenpeccus Ha KamuaTke M xanbfepst Ara u Oraxe » fAnomun (Mu—
uaro, I'opan, ®ynaxacu, 1968) = [0 BepxHero IIHOLEHAa — HH30B Cpef—
Hero miejicrouena mia Kapemcko-Cemauukckoit u Yasou-Teiisephoit pen-—
peccuit Ha Kamuarke (puc. 1).

CpepHuii umM rnapHblil KanbAepooOpaaywluliuit 2Tan XapakTeped 3arnol—
HEHWeM He[p AelpeccHH BY/IKAHOIEHHEIMH WM BYIKaHOINeHHO-OCA[OOHHbIMU
rpmnaMu, Cpean HEHX NpeobrafaloT UCHUMGPUTH (MTHUMEPHTOBLIE W IeM-—
30Bble IATO WIH NOKPOBb!I), 9KCTPY3WM KHUCHoOro cocrapa. Cocran MI-
HUMEPUTOB KojlebrerTcd OT AHAE3UTOB [0 IHNApHTO-AALKWTOB, HallpUMep
B Kapeimcko—-CeMa4HKCKON nelpeccuu (Mpanos, 1970). CHHXPOHHO
KHCIIOMY BYJKAHU3MY [10Xe [JTpecCHy BLIIONHAETCH TOMUAMH BYIKAHO—
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Puc. 1. BpemeHHble COOTHOWEHHA GOPMHPOBAHHS YETBEPTHYHLIX BY/Ka=
HO~TEKTOHMYECKUX MeNpecchil ¥ T'UAPOTepMABHBIX CHCTEM

1 - Yaon-lefisepHasi, Kamuarka (Bpafmesa u np., 1974); 2 -
lNayxerckas, Kamuarka (J/luracoe u ap., 1974); 3 - Kyrrapo, Xok-
Kaipo, finomns (Mumaro u np.,, 1968); 4 - Oraxe, Kiocwo, fnouus
(Musaro u np., 1968; Hayashida, Ezima, 1970); 5 = Ara, XoHucio,
finouns (Mmmaro u nop.,, 1968); 6 - Manykasa, Xoucio, Anomus (Na-
kamura e.a., 1967; Nakamura e.a., 1970); 7 - Kapsmncxo-Cemsunkckas,
Kamuarka (Cenaurun, 1974); 8 - Cemaunkckas, Kamuatka (Censan-
ru, 1974); 9 - Bpomennc, Cee,Octpos, Hopas 3enanmus Grindley,
1964)

.
FeHHO—OCAAOYHEIX JIOPOA OS€pHOI'0 IIPOHCXOXAEHHS, CpefAH KOTOPHIX Yac—
TO TPeobIanaoT NeM30BO~IENIIOBEIe OT/IOKEeHU,
lNospuu#t, uau BrOpOM, aTan oGpasoBaHEs AenpeccHll SHaMeEyercd
BEOIO/IHEHHEM BepXHero CTPYKTYPHOI'O 2Taxa, B COCTAB KOTOpPOro BXO=—
AST 3KCTPY3HBHEIC KYIO/N&, IEeM30BO-IIHPOKJIACTHYECKHE NIOTOKH M arjio—

mepaThl, OBpasyloTca HOBbIE LEHTPHI BY/IKAHKGMA M CEPHH MEJIKHX Kalb=
fep obpylueHus,
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Bospacr oTnoxeHuil, 3anonHA0IKX ByIKAHO~TEKTOHHYECKHE Aenpec—
cuM, Ao mMocTKanbpepHoro srana (Censurui, 1974) xonebnercss oT Hi=
XKHEro Ao KoHua BepxHero mieficrouesa (cm, puc, 1), HauGonee ppee=
HHe ornoxenus Ilayxerckolt penpeccun (cpemmit CTPYKTypHbL#t apyc)
maTHpyloTcs BepXamu mimoueHa (Jluracoe, Oropopmos, Kowemska, XaT—
keBny, Cyrpo6oed, Bapabakos, 1974),

KoHeuHbIH, WK HOCTKaNbAEPHLIH, 2TAIl XapaxTepeH ByIKaHWYeCKOH
AesaTe/IbHOCTEI C 06pasoBaHHEM KAk AalUTOBLIX, IMnapuToBRIX M Gasanb~
TOBLIX 2KCTPy3Hil, Tak M CTPaTOBY/IKAHOB B OCHOBHOM B TeyeHWe KOHIA
BepXHero nineficrolueHa-ronouexa,

Hapsany c paspuTHeM MarmaTH3Ma KOHEYHLI# 3ran npeAcTapiseTcd
Kak BpeMs pasBUTH# TUAPOTEPMAINEHON NedTeNnbHOCTH M $hopMHpoBaHUS
CTPYKTYPbl THAPOTEpPMANLHLEIX CHCTeM. [locnenHee cBasaHO ¢ 3aBepile—
HHEM pasBUTHd HaA ITOM BDTale TPEeLIWHHON CTPYKTYpPHl M OCHOBHBIX GOpPM
penweda nenpeccuornbix 3ou (Bpaimesa, 1968; Menekecues, Bpafine—
Ba, 1971).

Nopaenssoiee GONBIIMHCTBO HETBEPTHYHLIX BYIKAHO~TEKTOHWYECKUX
menpeccHii npuypoyeHo k BocTowHoMmy BynkaHwyeckomy nodcy Kamuat=
KM, OTIHYaiaueMycs ¥ Haubollee BHICOKMM DPErHOHANILHBIM TelIOBbM IIO=
TOKOM. B kako#i=TO CTeneH! aHaloroM 3TOH 30HBI MOXKHO CYHTATE BHYTPeH=—
Huit BynkaHn4eckuit nogc AnoHckux octpoBok (paion ®acca Marna, Cuncio,
ropa Mucaka-Tananzasa). Tennoso# norok (2.10~6 kan/cm2.cex) anecs
SHaYUTeNbHO npepbmiaer honobwie sHauenus (Ueda, Horai, 1964).

Ko Bropo#t rpymie ruaporepMalbHBIX CHCTE@M OTHOCATCH HHU3KOTeM-—
nepaTypHble THApoTepMbl Tima Hajbrepckux u [TaparyHCKUX MCTOYHHKOB
Ha KamuaTxe, mpuypouenHble Kk Goflee OpeBHHM [ENPECCHOHHBIM CTPYK-
TypaM ¥ rpabeHamM B HeoreHopoM ¢yHAaMeHTe co cnafo NposBlIeHHBEIM
YeTBePTHYHbIM BYIKAHH3MOM H OTCYTCTBHEM IulOamHoN ¢ymMaposbHOM
pesrrenbHocTH, Boapacr [Maparyuckoft cHcTeMbl, Kak ¥ MOOOGHBIX eif,
onpepenseTcs BpeMeHeM 3alioKeHus BMemaioeil CTpykrypel — rpabena
(6onee 50 TeIC. MeT), XoTH NpuaHaKH Gonee APEBHWX T'HAPOTEPMAIBHBIX
npoueccop obGHapymHBalTCs B Goprax rpabena (Mamyxun, BopoGhes,
Bopoxefixuna, Mansuesa, Pepopenko, 1971; Mauyxuy, 1974).

FMDDFBOJIOTIIWBCKHC ocobeHHOCTH
FHAPOTEPMAJIbHBIX CHCTEM

BonoHOCHBIe KOMIINIEKCh! B TOJIHAX IOPOMA, YHaACTBYWIUHX B CTDOSHHH
HeOAp THAPOTEpMAalIbHLIX CHCTeM, No AaHHeM E.A.Bakuua, T.Il. Kupca-
Hosoit, B.U1, Kouonosa u B.I'.Tlonaka (1964), ofpasyior uerbipe rpyi-
MBI PHIX/IEIE YETBEpPTHYHbIE OTJIOMEHHWs; BepXHelHOLeHOBLle - nneicro—
LEHOBBIC ¥ YETBEpPTHYHbIE NIABEl, TYdb!, HFHUMEPHTHI U KHC/Ias NHPOKIAC—
‘THKa; O6GNACTE NOBEPXHOCTHOH TPEMHOBATOCTH ACIIMNLEHOBLIX ITOPOA
tbyHoaMeHTa AeNpPeCCHOHHBIX 30H; KOMIIEKC NOPOA HEeoreH — naneoreHo-
BOI'0O BO3pacra B DyHAAMEHTe.

BONOHOCHBI KOMIINEKC NMepBoff Cpymmsl npefCTaBleH oCafoYHbMM H
BY/IKAHO—KIIACTHYECKHUMH OTIIOKEHUAMH, COCTABIAIIIMMH e[MHbIH TopH—
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30HT T'PYHTOBLIX BOA C MHTE@HCHBHbIM CTOKOM. OCHOBHa# 4acTb BOA 3TO-
ro ropH3oHTa NpeacrasjeHa aTMochepHbIMHM ocafaxamH, [Topoas! BTOporo
BOAOHOCHOTO KOMII/IEKCA BLOIOIHSIOT AENpPeCCHOHHLIE 30HEI, KallbAepsbl
clarawTr By/IKaHHYeCKHe INIaTO ¥ NOKpoBbl, OT/IOKeHHs B HedpaX p[er=—
peccHil 3axmo4alT OTHOCHTeNbHO HebonbluMe no macwrabaMm apresuaH-
ckue GacceiHbl TepPMAalBHBIX BOA CO CIIOMHBIMH TPellHHHO~II/IACTOBLIMH
YC/IOBHMAMY UMPKynauuy, BoaoHOCHBI KOMIINEKC TpeThed I'pymnbl oTBeYa—
€T 30He TPEelMHOBATOCTH BYIKAHOT'€HHBIX NOpoA ¢yHOaMeHTa C CHCTeMoil
THApaBIWYEeCKH CBA3AHHBIX TpelMH., 30HE TEKTOHWYECKOH TpeluHHOBATOC—
TH 6rarofaps CBOMM pasMepaM B DPASJIMYHEIX BOAOHOCHEIX KOMIIJIEKCax
CO3Ma0T YCIOBHA I NPOHUKHOBEHHS BOA HA TJIyGMHY ¥ BEIBOAAT BOMABI
rayBoko#i LMpKY/IAUWM Ha NoBepXHOCTh, [lono6GHble CHCTeME! 3aKIOYalT
H TepMalbHble BOMAbl BCeX IeHETHYECKHX THIIOB,

BonoHoCHEIE KOMIIJIEKCHI B AENPeCCHOHHBEIX 30HAX BKIWOYAIOT TOMIHN
NOpPOA-KOJLIIEKTOPOB H NOPOA—BOAOYIIOPOB C PA3JIMYHON IPOHHLAEMOCTLIO
¥ NOpPHCTOCTHW,. ['pynna nmopoa-KOoIIeKTOPOB, IIpeAcTaBileHHas IcehHTo—
BBIMH TyhaMu, NHPOKIACTHYECKHMH W JIEeM3OBBIMH IOpH3OHTaMH, o6napfa—
€T OTHOCHTeNEHO Xopowei mpoHulaeMmoctew or 0,0015 po 0,5 O, Ha-
npuMmep, koabuimeHTH (wILTpauun nceduroBbIX TYDOB IO AAHHBEIM OINEIT—
Herx orkayek (Cyrpo6op, 1965), Ha [layxeTcKoM MeCTOPOX[ACHHH Tep=-
MambHbIx Bog Komebmorca or 0,00248 pgo 00,0262 [. lNpouunae—
MOCTE 3THX €, HO TpellMHOBaThbiX MOpOA pocrturaer 0,104 [ mpu
MOIIHOCTH BOAOHOCHOT'0 Kommekca 200 M, rufpaBlIM4YecKOM YKIIOHe
0,05, nguamnqecxon BaakocTH Boael 0,16 cll, ee o6weMHOM Bece
0,9 T/M*° u pacxone MOTOKa B I'PaHHLAX BOAOHOCHEIX TIopoa 8640 wm /cy'r
(Cyrpoﬁoa. 1965). [TpoHUIaeMOCTh TEIJIOBhIX AJIEBPOTIENUTOBLIX TY=
dop Bepxwmeit wacTtu Bonoymopa Ha 1,5-2 nopamka Hmke.

Tomuu nopoA, BMeawiiMe HUSKOTEMIepaTypHble THApoTepMbl [lapa-
TyHcKol u Bonnine- Bannol ruaporepMancHBIX cHCTeM, o6iapalT eme
Gomee HMaKo# mponunaemocTeio, [To panuem 10,11, Tpyxuna (1970), Bo-
AOHOCHBIE BUTPOK/IACTUYECKHE M KPHCTAIUIOBUTPOK/IACTHYECKHe Tydel aH-
[e3UTOBOI'O ¥ AHAESHTO—AAUHTOBOIO cocrasoa CcpefHenapaTyHCKO# CBH—
TH BecbMa craGonmpoHuuaemer — ot 4,5° 10=5 po 2,2:10 yi

gu HarpepaHulu xoahdHIHEHT NPOHHLAEMOCTH BO3pacraeTt or 5,8+
+10=2 npr 20°C po 0,37-10~4 npr 80°C, AHANOrHYHEME CBOHCTBA=
MM obnapawT BOAOHOCHLIE NMopoAk! Bonblie-HaHHoOro MecropoxAaeHus
rupporepM, 0.IL Tpyxun (1974) ykassmaer, ¥TO, HECMOTpPH Ha BBICO-
Ky nopucrocts (6,3-18,6%), Tybsl IMIAPHTOB Ha DPASIMYHLIK TIyGH-
Hax or 190 po 516 M npakTHYECKH BOIJ.OHGIIPOHHI.IBEMH xoopdunment
TPOHHLAEMOCTH B HUX cocrapnser O,1: .104-17.10~4 L.

AManus npuBeAEHHbIX OAHHBIX NOKASLIBAET, YTO BECh IIOTOK TepMallb—
HBIX BOA NPHYPOYEH K TPEIMHOBATEIM 30HAM, OTAENbLHBIM KPYNHbM 3Hs-
KM TpellHHAM ¥ MX cucremaM, OueBHOHO, YTO CTPaTHOHIMPOBAHHLIE
BOAOHOCHbIE I'OPH3OHTHI BBEICOKOH ITOPHCTOCTH H NPOHHLUAEGMOCTH 3[ecCh B
pPACCMOTPEHHBIX THIAaX THApOTepMAalbHBEIX CHCTeM orcyrcreytor. [mybuH-
Hble MMAPOTepPMBl, IPHYPOYeHHBIe K CHCTeMaM KPYNHBIX TPELUlHH, HapyWeHHR,
a Tarxke 30HAM IOPHCTOCTH H MHKPOTPEIIMHOBATOCTH B Npeelax BOAOHOC—
HbIX KOMIUIEKCOB, 06NafaioT eqHHO# Nbe30MEeTPHYECKO# NOBepPXHOCTEIO.



Mo pauuboy B.M,CyrpoGopa (1965) u 10,8, Manyxuxa (1971),
ruapoTepMalibHble CHCTEMBl [O/LKHBLI O6NafaTh AKTHBHOH UMpKYy/su#e ik
BOMA, TaK Kak WILTpaluMoHHAs CIOCOBHOCTEL MX Pe3Ko BospacraeT npH
IHOBULUGHHH reMneparyphbl, B rvaporepManbHbIX CUCTeMaX 3a cueT yBe=
IMyeHus ‘odveMa BOOEI IIpH HaA'PEBAHHH BO3HHUKAIOT TepMoapre3aHaHCKHe
Hamopel, cocrapagicmue fecaTku meTpoB (Ao 55 M ana [aymerckoro
mecropoxnpennst), B.M,Cyrpogoe (1965) ykasbipaer Ha npesbniueHHe
CTaTHYECKOTO YPOBHA A0 18 M BblUe 3eMHON NOBEPXHOCTH mis TlayKer—

Beicokas TeMmnepaTypa TepMalbHLIX BOA CIOCOGCTBYET, TAKHM O6pa—
30M, HX BBEIXOAY HA JIOBEPXHOCTL M AKTHBHOH LUMPKYyNsauWu B Heppax Bceif
rﬂﬂporepmanbuoﬂ CHCTeMbl, BKIIWOUYada TOPH3OHTEI C HU3KOH NpoHHLIAEeMO=
CThIO sl XOMOOHBIX T'PYHTOBBIX BOA,

Pacyersl ckopocTeit BogoobMeHa ANA THAPOTEepMallbHBIX CHCTEM Bbl=
nonuens 10,4, Manyxuuem (L971), lpu opuHaKOBOH MaKcCHMAaIbHONR NMo=
PHCTOCTH KOJJIEKTOpa NpHBEACHHOE BpeMs OAHOKpaTHOro BofAooGMeHa
ans Ilaymxerckoit w [lapaTyHCKoii IuapoTepMalbHbIX CHCTEM paBHo 3,5
u 19 ner cooreBercTBeHHo Ha 1 xM IyTH ¢uasTpauuu, Bpems Bopoob=-
MeHa KpYyIHBIX apreauaHckuXx BacceiiHop no pacyeram E.B.[TunHekepa H
C.C, Boupapetko cocraenger or 2 no 100 rteic, neT Ha 1 kM nyTH
dunETpaunmn,

B npepenax reojoruyeckoill CTPYKTypbl I'MApPOTEPMAallbHbIX CHCTEM B
fonbluioM o6beMe MOXeT BO3HHKATBH HUCKOAAuad PuILTpauusd BOA Ha INIy=—
funy coreH MerpoB. Pacuer I, [lummenko (1974) nna xanspeps
Ysou (Yaou-TelisepHasi cucTeMa) OLEHWBAET MOAylb NMOA3EMHOrO CTOKa
B 27 a/cexkmZ, Iny6uHa NPOHMKHOBEHHS HHCXOASUIMX NOBEPXHOCTHBIX
pop oueHupaercd B 250-300 M HIDKe AH& KanbAepbl. Y4acTHe IOoBepX=
HOCTHEIX BOA B BOAOOBGMEHE AOKA3bIBAETCH Taxke MAls [lapaTyHCKOH,
Bonbile-Barnoit v [layxeTckoll rugporepManbubix cucreM (Baxui, Ko-
HoHoB, 1964; Ilonsk, 1966; Mauyxun, 1971). B ocoBeHHOCTH pexuM
‘TepManbHBEIX BOA NOABepHeH Ce30HHBIM BapHallidM ToAoBOr'c LHKIa Ha
[TapaTyHCKkOM MeCTOpPOXAEHMM THAPOTEpPM, I'Ae ycTaHOBJIEHa I'MApPABIIH=
yeckas CBA3L MeX[Ay TepMamMH M BOMAAMH IIOBEPXHOCTHOTO GOPMHPOBAHHS
{Manyxuu, 1971).

leorepmAveckne 0co0EHHOCTH
rHAPOTEPMAJIbHBIX CHCTEM

Tewmmneparypa. Benue yxe ykasbBaloCh HA CYUIECTBOBAHHE HH3KO—
TemIepaTypHbIX ¥ BHICOKOTEMIIEpaTypHBIX CHCTEM, I'paHHla MexAy KOTO=
PEIME NPOBOANTCH IO TeMIepaType KMIIeHWS [/Id KOHKPeTHBIX YCIOBHH,
Haubonee BricOKas Temneparypa B MHPOBOH NPAKTHKE H3YYeHWs THO-—
pOTepMalbHEIX CHCTEM oBHapyxeHa no naHubiM S, Mercado (1969) B
FeoTepManbHoil cKBaxnie M-20 Ha MecCTOpOXAEHUH Ceppa=[lpuero (Bas
Kannpopuusi, MekcHka - 388°C TIpH naBleHnH 73 kr/cm<). Tennobbie
HapaMeTpbl MMAPOTePMA/BHBEIX CHCYeM H OTAeNbLHBIX TepMONposBileHHuiH
CCCP (Kamuarka), HAnouun, Mekcuku, Hopoit 3enannun u Hcnauwnum
npencrapnens B taba, 1. Kak nokaseBaloT umMewuiecsg H3MEPEHHS TeM-—
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neparypsl ¥ nabnenus (P-T) B njacToBuIX ycnoBMAX, HX COOTHOWEHHS
oTBe4YarT YCIOBHAM HACBILUEHHOI'O Iiapa. [lnacTopkle naBrneHus OOBOJBLHO
0AHO06pa3Hbl B PA3JIHYHBIX N0 I'eo/IONMYEeCKOMY CTPOEHHI0 W I'eoTepMH-
4eCKMM 0COBEeHHOCTAM reoTepMallbHbiM paitoHam. Hanpumep, nna Moxre—
Amnara (Hranna) - 25-40 arm, Hdonuna lefisepor (CLUA) - 30-35,
Mayxerku (no panmemm B.M, Cyrpo6oea, 1965) - 26, Haubonee pbi=
COKHEe TeMNepaTypsl OT/IHYal0T CHCTeMbl C NeperpersiM napom rtuna Jlap-
nepenno (Hranus), Manykasa (Sfnonuns), donuna lepiaepor (CILIA),
Huxue-Kowenensckue ruaporepmel (CCCP, Kamuatka), Man Bynkauno
(Mennoycron, CUIA), Crumbor-Cnpuurc (CIUA), Baiipaxe#t (Hopas 3e—
naHnons).

White, Muffler, Truesdell (1971) ormeuatwr, uro 3 100 rugpo-
TepMAalIBHEIX CHCTEM, pasBefaHHEIX Ha IybuHy ckeaxyHamu (c 1946
no 1970 r.), nmue Hemuoro Gomee 30 HMeWT TemnepaTypy CBbIle
200°C, okono 10 - ceemue 250°, u muub B ABYyX M3BECTHA TeMIlepa-
Typa CBbIle 300°C: ato Conrou-Cu c Temneparypoit 360°C u cone-
HocTeio Bofl 250 r/m B ymomuHaBwwmiica Ceppa-[lpuero - 388°C n
COllIeHOCTRW0 BoAbl 17 r/m,

B npaxTHre sKCyaTalMy I'e0TepMAalbHBIX MeCTOPOXAEHHH oTMeda=-
JIMCh CHCTeMaTHYecKHe HSMeHeHHs TemrepaTypbl QioMaoB, CBHOETENb=
CTBYWILHE O Ipoleccax NEepecTPOHKH pexuMa TelioobMeHa B Henpax
IUAPOTEpPMAalIbHBIX CHCTeM. HapecTeH ciyyalt HeYKIOHHOrO BO3paCTaHMs
MakcHUManEsHOH TemilepaTyphl B ckpaxuHax [lappaepenno u Ceppauado
(Wramua) ¢ 1930 no 1970 r, [.Cecrunn (1975) obmsicHsier aT0
ABYMS NpPUYHHAMM: ocfiablieHHeM Npolecca CMelleHMd WHOUILTpaALHOHHBIX
BOA C KOHAGHCAIMOHHBIMH B y4YacTKaX CyGIOBEpPXHOCTHBIX TepPMONpOSBIe—
HUil ¥ [OCTYyIJIeHHeM aHAONeHHoro (monAa Mo TpemuHaM B GyHOAMeHTe.
B Kapepay (Homas 3enampms) umeno mMecTo nafeHue TemnepaTypsl M-
poTepM M AeGUTOB B CBSSH C NPOLECCAMH OTIOXEHHS KalbuuTa B (Guib—
Tpax, CKBAXHHAX ¥ OKpyxawileii “mponykrueHoii” nopope (Cmur, 1975).

Pacnpepgenenne Temmeparyp B HeApax I'MAPOTEpPMAJIBHEIX CHCTEM
npeAcTaendeT cobolf CMOXHYI KapTHHY M CBA38HO C IeolIoNHYecKHM
CTpOEHHKeM, TelNoPH3HIeCKMMH CBOMCTBAMM BOMAOEBMEIIAWMUX TOMI, Be=
NMUYMHAME TEIJIOBHIX TIOTOKOB, XHMHYECKMM COCTABOM TEepMAllLHEIX BOA
¥ ApYruMH daKTOpaMu.

Ofeit xapaxTepHo#t uepToil GONBIIMHCTBA pACCMATPHBAEMEIX TeIIo—
BhIX CTPYKTYP SIBAsl€TCHd BLICOKAS CTeNeHb MX HeOJHOPOAHOCTH, XapaK—
TepHuayloulancs pPesKHMHM H3MEHeHWSMH TeMIlepaTypHHIX rpafueHToB, Pac—
CMOTPHM PpRf IPHMEpPOB,

[emxenne rugporepM B Heppax [layxeTcKol I'MApoTepManbHOl CHo=
TeMbl ONpefeNnseT CIOXHOE CTPOEHHe TEINIOBOrO Nojsl ¢ S5=6-KpaTHbIM
H3MEeHeHHeM TeMIlepaTypHOI'o IpafMeHTa no BepTHkamd., Ha puc. 2 aa-
METHO pe3Koe INorpyxeHue usorepm 180, 190 u 200°C B wro-soc—
TOYHOM HanpapieHuH, [loppeMm reousoTepMm B palioHe AOMMHE! p, [Tayxer—
KH CBA3a8H C HajlH4yHeM COGpPOCOBOH MEpHAMOHAJIELHON CTPYKTYPHI, OCIOX=
HEeHHOll CepHeili KpyTonapawinuX TEPMOBLIBOAAUIMX ‘TPEIIMH M HapylleHwui,
B cooTBeTCTBME C 3THM CpefHHE Be/MYMHELI I'€OT€PMHYECKOro IpafueH—
Ta B paspese yMEHBUAIOTCH C CeBepo-3anajs Ha ro-poctok or 30-
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TaGnuwua 1

Tennoskle NapamMeTpsl COBPEMEHHbIX CHAPOTEPMAaiLHBIX CHCTEM W OTAeNbHLIX TepMOolposBlIeHHH

MaxkcumaneHast Temne-
parypa Y nenbHbH
I'uaporepManbHbie CHCTEMEI, R o= IMnowa s TE‘-HHOI}Oﬁ no—
TepPMON PO BIICHHS Ha rny6use |mepxio- .105, M2 ':‘(Z;‘I'/Jég 2?;% BuGnuorpadus
CTH
1y OC M t OC
CCCP, Kamuarka
yaOHCKHe TepManbHLle HCTOYHHKH
BocroyHoe none 94 1,87 22 000 Kopanep, Cneamu (1974)
OszepHoe none 126 25 94 1,50 13000 ==
3anapnoe none 102 0,35 2850 ==
Tepmonposenenus Kk cepepy H sanagy or 115 15 80 0,58 4 300 ==
BocroyHoro mons
lMayxerckas cHCTema B LeNIOM 203 287 o8 3,232 4660 [auusie B.M. CyrpoGosa
Bepxuee TepmaiibHoe mnone 100 2 98 0,201 430 (Muracos, Oropopos, Koxe—
Bocrouro-[layxeTckoe TepmansHoe none 1001 2 ogl 0,116 530 Msika, Xatxkeswy, Cyrpoboea,
Bapabauos, 1974)
Bepxne-Koluenesckue napopbie CTPyW 921 0;3 170000 Oaunuete E.A,Baxkuua (Cyrpo-
6os, 1974)
HuwxHe—Kolenepckue napopuie CTpyH 231 430 921 0,38 G6 000 _—
Cesepo-Kam6Ganbirie napopbie crpyu [ rp. 100 15 o7l 0,07 2 540
Cepepo-KambanbHsie . Il rp. g0l 0,236 4000 [auusie B.M.CyrpoGosa
Cepepo-KambaisHble ® [l Tp- 921 0,385 2700 (Nuracos, Oropopos, Koxems-
ICxno~Kambanbhbie 4 I rp- 92 0,334 1400 ka, Cyrpo6Goea, BapaGanos, 1974 )
[0xi10- KamBassHsie ¥ Il rp. 90l 0,128 7000 o
10xHO~-KambaneHbie v 11 - rp. 96 0,487 1300 . .
Bonbwe-Hannbie TepMbl 1718 98 500 1502 (Kpaepoit, Kopanenko, EpTy-
xoB, 1971)
lNapaTyHCKHe HCTOYHHKH 106 81,5 156 (Manyxnu, 1971)
KupeyHcKHe HCTOMHHKH 98 400 250 (Kupcanosa, 1971)
dymaponsi MyraOBCKOTO BynKaha (ce— 380 240000 (Baxuu, 1968)
Bepublll kpatep)
Cepepo—-MyTHOBCKHe CONbOATaPHI 98 31000 (Baxuu, 1968)
Anonuns
ATocanynypH 9 870 Nakamura (1969) (no nas-
A K, Yuhara)
Cyuguo 8 240 ==
HoBopubemny 0,7 27 600 -
HoBopubeuy- | 1.0 11200 =a
llopa-lllmmsan (dymapons) 1,0 3000 -’
Huron-Kapa 36 83 -
llluxa6as 3 330 -
Tamaraea 97,6 1 15200 -
Manyxkasa 250 1000 70 2 16500 Nakamura e .a. (1970)
Xaxora 93 0,6 8 000 e
Benmy 105 70 530 Matsubaya e.a. (1973)
Orake 200 750 97.0 1 44 600 Hayshida, Ezima (1970)
OGama 18 3500 -
Mexkcuka
Hrcraal-pe-noc-3peopec 150 160 100 12,99 138 Banwell, Gomez Valle (1970)
Jloc Herpuroc 85 2,78 111 =fa

lhmaapem aBTopa B 1974 r,

Brxmogensl. Bonbne Bamabie, Mansie Bamubie 1 KapbivaHHCKHe,
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Ta6anuua 1 (oKoHYaHHe)

Makcumanchas Temne—
Lo YnensHbri
I s
B T eyt
P Ha rnyGuHe BepxHO- [ 105, M2 rox-lO'e, )
CTH kan/cm2.cex
S !1 ‘DC M t: DC
Hopasi 3enanpus

Baiipaxeit, Kapannty, 1958 2,86 7 700 Dawson, Dickinson (1970)
Baiipakeii, Kapamutu 1962 3,32 20800 -

- 1964 3,62 27 600 =

= 1968 3,24 28 000 ==
Tayno Tondp Koypc, 1967 49 0,51 4900 ==
Porokapa, 1951-52 306 1200 22,73 2200 Smith (1970)
Bpoanennc, . 1967 298 1950 100 1,61 12100 =
Baiiorany, 1957 17,34 7750 Dawson, Dickinson (1970)
Opaxkeiikopaxo, 1962 19,11 4310 -
Kapepay, 1964 285 670 5,4 3330 ==

Henaunua
Hamadbsamin 268 670 99 18 3720 Kouonos, TMomsx (1974)
Kpabne-Jle#pxuyxyp 99 9,8 1710 Amorsson (1970)
L

Takicrapeiikup 99 2,64 1590 ==




35°C/100 m (ckpaxunbi 16, 18, 20) no 8=14°C/100 m (cxpaxi-
et 102, 107,106), CyGnoBepxHOCTHOH BOMOYNOPHOH TOomue AaneBpo—
nemuToBLIX TydoB no panubmm B,M, Cyrpo6osa u H.I'. Cyrpo6opoit (1965)
npucyw¥ HauGonee BLICOKHE I'pajMeHThl Temieparypsl Ao 133°9/185 m
(ckpaxuna 18), 106°/50 m (ckeaxuma 6), 102°/83 m (ckpaxu-

ua 8) u 1279C/64m (ckpaxwuna 11).. YMeHbleHWe TeMmepaTyphl Hi-—
K€ BOAOCHOCHOI'O T'OPHA3OHTa INCcedHTOBLIX TYpOB NOSBOIAET CHENATH Bhbi-
BOA O HAJIMMMM O[HOI'O OCHOBHOT'O IIOTOKA T'MAPOTEpPM, ABIKYIIEerocHd,

KaK NOKasblBaeT KoHpurypauus usorepm B nname (puc., 2), ¢ ioro-poce
TOKa Ha Cepepo—3anafl K 30He pa3rpyakKH,

flpko BEIpaxeHb! TeMuepaTypHble aHOMalldH H Ha CyGnoBepXHOCTHBIX
repMmonpospnenuax [layxerckoro paiioHa. Tam, rie aneBpollenyuToBbe
Tybbl HaApylEHBl CHCTEMaMH TpeluH, GopMHpylorcs NpodBleHWs MHOTO—
YHCJIEHHLIX [TApPOBLIX CTPYH M TepManbHBEIX KOHAEHCATOB, a Ieou3orep—
mbl cBbite 100°C nopuuMaicTcs NpakTHYECKH A0 NOBEPXHOCTH 3eMIIH,
Hanpumep, Bocroq:{o-ﬂaymercxc-e TepMOINPOABIeHHEe NPH CPaBHHUTENILHO
Hebonbwux pasmepax (L1600 M ) ofnapgaer MHTEHCHBHEM TeIVIOBLM
TIoNleM C TeMIlepaTypoll cebie 100°C na rnybune 2-3 M., [lonoxenue
H30TepM, IOYTH Napae/bHoe 3eMHOH NOoBepXHOCTH, CBA3aHO -¢ Gonblioi
orgayeil Tensa 3a CYeT HCNapeHHs W BHIKOAOB CTPYiH napa B npefenax
BCEro TepMolposenennud, ['paAMeHT TemiepaTypsl xonebnerca or 10
po 57,5°C/m,

TemneparypHoe none [laparyHckoii r'HApOTEepMAIILHON CHCTEMbBl B Ka=
KOi-TO Mepe IOAYMHEeHO CIIOMCTOMY CTPOEHHI0 TOMIUM BYIKAHHTOB B [ell—
peccut, B ro xe BpeMs B 30Hax HapyLeHUH U30TEPMEBl HUCIBITBBAOT
NOmBEM K IOBEPXHOCTH, YETKO BLIfe/ldd TEPMOBLIBOASIIHE 3JIEMEHTHI
cTpyKTypel. TeMiepaTypHble I'paAMeHTH HeBeMuKH - 7-4°C/100 M

'Puc, 2, TemneparypHoe none [Nayxerckolt
rupporepMansHoll cucrems! B nnane (a)
(ra a6comorHo#t ormerke 200 M) u cepe-
po—s3ananHoMm paspese — (6) mo muuum -l
2| (Cyrpo6os, 1965)

1 - BopoHocHas Tommna ncepuTOBBIX Ty=—
doB; 2 - TexkTOHMYECKHe HApyWeHus; 3 —
H30TepMbl; + = CKBaMHHBI
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(puc. 3). Auanornyna xoH¢Wrypaums TeIJIOBOT'O nond paitoHa Mauykapa,
flnounst (cm. puc. 4) (Nakamura e.a., 1970).

OcofenHocT Temiopo#f CTPYKTyphl Bonblie-BaHHOro MecTOpoXAeHud
ruaporepM oBYCIIOB/EeHEl ero G/IOKOBBIM CTpoeHueM, CoIviacHO NAHHBIM
10,A. Kpaeroro, B,A, Kopaneuko u A,[, Esryxora (1971) TepmoBMe—
mawinasg CTPyKTypa npeacraeiseT coboit rpaGeH, ofpasoBaHHBIN codeTa—
HHeM paHHHX CyGIUMpOTHLIX c6pocoB c Gonee NO3MHHMHM MepHAHOHANIBHbI-
MK ¥ Ccepepo-BOCTOYHbMH, HaubGonnllas HacTk BOACNPUTOKOB CBA3aHA
C 30HAMM HapylleHH# W onepdwiuMMH HX ‘TpeluvHam#, [To GonblMHCTBY
CKBaXHH OTMeyaeTCs yMmeHLUEHHE Temneparyp ¢ raybuxoit or 160~
170°C po 140-120°C, OpHOBpeMeHHO NPOMCKOOMT IOIPYXEHUe Ieo—
H30TEPM B 10XHOM WU OIO-EOCTCYHOM HAaIpaB/IEHHAX, CBHAETEILCTBYIO=
1ee O HAKIOHHO BEIXOAMINEM NOTOKe T'HAPOTEpM K OYary pasrpyskH Mo
CHCTEMAM TpelluH CEeBepO~BOCTOYHOTO HampapneHus., B cyGnopepXHOCT=
Holt wacTH rpaGeHa H30TEpPMEl CEAYIOT NapajulelibBHO 3€MHON INOBEepPXHO=
cru (puc, 5).

TemnepaTypHoe Iojle I'HApoTepMalibHOM cucTeMbl CepepHblft XaTn-—
marTalt umn TopokowOnyma (fnonus) no pammsmm K.Cato (1970) or-
JMYAeTCH NPOCTHIM OAHOOGpAsHEM cTpoenueM (puc. 6), Maorepmer pac-
nonaraioTcs NPAKTHYECKH Napajule/lbHO 3eMHOH NOBEpPXHOCTH, NOAYepPKH=
pas NpPUYPOYEHHOCTE THAPOTEPM K BOAOHOCHOMY I'opusoHTy., B mnane
BOAOHOCHOT'O T'OPH3OHTa M30TEPMbI PACIIONATAITCH BLIIYKIOCTBIO B Hall=
paBlieHHH NOTOKa ¥ o6lacTH eCTeCTBEHHON pasrpyaku B AoauHe p. Ky-
MapsaBa (puc, 6).

IMpumepoM SpKo BHIpaXKeHHON! KYTIOJIOBMAOHOM CTPYKTYPH I'e€OH30TEpM
CITyXXHT KpylHas ruaoporepMansHas cucteMa Bponnennc Ha ocrpoBe Ce-
pepubiit B Homol 3enannmu (puc. 7). Ha mocrpoenHoM Hamu paspeae
no nadbM [1,Cumura (1975) BHOHa KynoJloBHOHAS CTPYKTYpa TeMIle—
paTYpHOrO TONSl C pPe3KHM MNorpyxeHuem usorepm 200, 250 u 280°C
Ha d¢uaHrax, BeprukaneHbl TeMnepaTypHbIff MpanHMeHT HCHLITHIBAET B
npeneiax BHICOKOTEeMIlepaTypHoHl dacTH paspeaa Hebonbwne KojeGaHus
or 21,4 no 25°C/100 M, KymonoBmnHoe CTpoeHMe TeINIOBOIO IO
CBA3aHO C TEM, 4YTO NPOHHLAEMOCTb BOOOHOCHOH TO/IM - TY(HOB, PHO—
AMTOE M NMECYAHHKOB = Malla, H OCHOBHOH NOTOK IMOPOTEpPM CRS3aH C
cHcTeMolt TpemuH, noncekaeMbix ckpaxunamu BR-3 u BR-9, Topuson-
TalbHBI T'PaqHeHT TaKXe H3MeHYHB - 4,8—15°C /100 M (Ha roy6u—
He 1000 M),

CywecTBeHHb! pa3/iHypsd B Be/lMYMHAX IPanHeHTOB TEMIEPaTYPhHl Tell-
7IOBBIX aHomanmit U ¢oHa. CpenneapupMeTruyeckoe 3HaYeHHe IeOoTepMH=—
yeckoro rpanmeHrta pasHo 2,65°C/100 M (Tenmopo#t pexum Henp
CCCP, 1970). B axrupHBIX o6nacTaX KalHOZ0MCKOrC BY/IKAHM3MA -
or 2,5 no 5,0°C/100 m,

[annble Ta6n. 2 CBHOETENLCTBYIOT O G/IH30OCTH TEMIEPATYPHBIX I'PA=
OHEHTOB COBPEMEHHBIX THOPOTEPMA/ILHBIX CHCTEM H HEeKOTOPBX PpPyOHBIX
MecTopoXneHn#t. Bo3MOXHO, 4TO reoTepMHYeCKHe YCIIOBHS COBPEMEHHbIX
H OPeBHHX TMAPOTEPMAJILHEIX NMPOLEeCcCOB GBUIH MOEHTHYHEI,

Temnoerie moTokd, O4eBMOHO, YTO CAMO CYLIECTBOBAHHE T'HOPOTEp-
MallbHBIX CHCTEM CBSI38HO C HAIMYHeM OOCTATOYHO MOIIHBIX ¥ JIOKallb—
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Puc, 3, Temneparyphoe none IlapaTyHCKo#ft rugporepManbHOM CHCTEME!
p nnate (no panmemm 10.A, Kpaesoro, 10,9, Manyxuua, J1.T. [Namenxo,
B.H, Bopo6reBa ua paborer (Mappuukmit, 1970))

1 - TexTOHMYECKHME HapylleHus; 2 — H30TEpMBH, i (npuGnuaurens—-
HO Ha raybume 450 M)

Puc, 4, TeMnepaTypHoe Toje reorepManbHoro paiiona Mauykasa (fimo—
uns) (Nakamura, Sumi, Katagiri, Ivata, 1970)
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Puc. 5. TemneparypHoe none Bonbme-BanHoro Mecropomneauﬁ‘rw}&w;
(L) '

Tepm B wwporHom (a) u cemepo-socTouHom (6) paspesax (Kpaesot,
Kopanenko, Esryxos, 1971)
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HBIX TeIUIOBBIX NMoTokoB. B rabn, 1 npupeneHbl aureparypHble naHHBIC
MOC/IeAHMX JIeT MO YOe/bHBIM TeIVIOBBIM IOTOKAM KPYIHBIX TIHApoTep—
MallbHBIX CHCTeM, (yMapo/bHBIX IONeH H OTHOENBHBIX TepPMOIpOosEIeHMH,
[lpn BriGope naHHbBIX NMPUHMMAIOCH BO BHHMaHHe enuHoobpasHe MeTOOHK
MoocYeTa YOelbHbIX TeIUIOBLIX MOTOKOB.

O6uwit Temnopoit MoToK (yneneHEBN) HccnenyeMblx OGBEKTOB CyMMH—
poBalic M3 ClIenyIOUMX KOMIIOHEHT: BBIHOC Tellla TEPMAalbHbIMH HCTOY—
HHKaMH; BBHOC Telula ¢yMapojaMH HIM CTPYSMH BoOsHOT'O mapa; Tenl-
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Puc, 6, Pacnpocrpanenue reouacrepM B paspe3e ¥ B Inlade (Ha riy-
Gune 500 M) repmanbol miomann Cepepubiit Aarumantait (Auouus)

noornaya ¢ IMOBEPXHOCTH TepMAlTbHBIX 03ep, NeH3epHbIX BOPOHOK H Mell-
KHX T'HOPOTEePMAIBHBIX I'PA3€BbIX BOOOEMOB; TeIlwlooTnoada C NOBEepPXHOCTH
NpOrpeTod NOYBbI TEPMONPOsBIIEHHI.

Tauinm obpasom, OOWiiH TEIiOBOH [IOTOK, MCCASYEMBli Ha 3eMHoi
NMOBEPXHOCTH THOpPOTEpPMAaNnbHOR CHCTeMEbl, olpenendercd LUeIbiM pPanom
crniocoGoB NepeHoca TeIUIOBOH SHeprHM: KOHOYKTHBHOH TeIlONpPOBOOHO—
CTbIO, KOHBEKTHBHBIM TeIUIO-MACCONepeHOCOM H MamydyeHueM, MHorouyuc—
NeHHblE Pe3y/bTaThl TePMOMETPHYECKHX CHEMOK MOBEPXHOCTH TepMOoNpo-
ABjeHui GonbHX IWIowWAaned THOPOTEPMANBHLIX CHUCTEM CBUAETEeNbLCTBYIOT
0 HepaBHOMEpPHOM pachpenelleEnu Teroporo noroxka ([lonsk, 1965; Ba-
kuH, 1968). OcHOBHOM NPHYMHOH STOrC ABMAETCH IeolloNHYecKoe CTpo-
€HHE M TeIUVlopH3MYecKHe CBOHCTBA Heop M CyOBNOBEPXHOCTHLIX 30H I'MO-
POTEpPMAalIbHBIX CHCTEM. :

[erancwHo HcclienoBaHbl MPoOLECCHl Tellooraayy s Y30HCKOH Iuo-—
porepManbHOll CHCTEME! NpH pacyere ee Temnoeod Moumoct. [LH. Ko-
paneB ¥ 10,B.Cnesnn (1974) ycraHoBWIM, YTO OCHOBHOI BK/Ian B Tell-
NOBOH IMOTOK OCyUWecTBsercs Telviooraadelt ¢ HOBEPXHOCTH KPYIIHBIX M
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MeJIKMX TepMalbHbIX BOOOEMOB — OYAaroB pasrpy3Ku.TruaporepMm (84%),
ocTalbHas YacThb Tel/jla BhBIHOCHTCA CTOKOM TepManbHbX Bon (9%), mc—
napeHneM c ToBepXHocTH rpyHra (6%) u mapoebiMm crpysamu (1%).

YnenuHele TeIUIOBLIe NOTOKH BaXXHeHHMX eoTepMalbHbIX cHCTeM Hmo-
uuu peruciieHsl K. Yuhara (1969) u cknanwiBaloTcs M3 BBIHOCA TeIUIO—
poit oHepruM runporepmamu — 41%, ¢dymMapolbHOH OEATENLHOCTLIO —
48,6%, KOHOYKTHBHOR TeIIONPOBOOHOCTRIO mopon — 5,7% M McHapeHueM
C moBepXHocTH GeccTouHBX BopoemoB — 4,7% (raén. 1),
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Puc. 7. Paspea remnepaTypHOro mnois rHApoTepManbHoi cucremel Bpoao-
nennc (Hopas 3enannus) no samepam B CKBaKMHaX BAONb JeBoro Gepe—
ra p. Yalikato (no pawumim Cwmura, 1971)

[IpuBeneHHble MpUMEepbl CBHOETENLCTBYIOT -0 Hefonbwolt ponu nepe—
HOCa Telvla TMOCPenCcTBOM KOHOYKTHBHOH TeINIONPOBOOHOCTH B Heopax rul-
poTepMalnbHBIX cHCTeM., KOHBeKTHBHBIH BLIHOC TeIsia OBMXyUleHcda Mac—
coif runpoTepMalbHBIX PACTBOPOB NOMEHHPYET B PASVIMYHBIX THIIAX IHO-
porepMansHbX npoueccos. CornacHo uamepenusm u noacueram B.T, [To-
nmaka (1966) KOHBEKTHBHLIH BBIHOC TeIula Ha Iuomand ¢yMapolbHOIO
Mo/s CeBpepo—-BOCTOYHOI'O KparTepa MyTHOBCKOro By/KaHa cocTapBilder
89000 xkkan/cek, B TO BpeM® KaK KOHOYKTHBHEIE TEIUIQNOTEPH COCTa-
B 400 kkan/cexk. '

Be/muuHbl TEWIOBEIX IOTOKOB I'MOPOTEPMAIBHBIX CHCTEM B COTHH H
THICAYM paa MPEeBOCXOAAT He TONbKO (GOHOBble 3HAYEHHS IOTOKOB, HO M
yOenbHBI BBIHOC TeIUla B COBPEMEHHHIX By/IKaHWYeCKHX aoHax, Hampu-
Mep, MOTOK B 30He COBpPEeMeHHoro Bynkanuama CepepHoro ocrpoea Ho-
Boit 3enammmi - 20-10~6 (Studr, Thompson, 1969), B reorepma—
HoM patione Jlapgepemio - 15-10=°, B npepgenax Ilayxerckoro reo-
TepManwHoro paiiona - (35=40). 10-5 xan/cm2-cex (Cyrpo6os,
1974).

[axe Ha ¢oHe TAKHX BBICOKHX YOelbHBIX MMOTOKOB TEINIOBad MOIl-
HOCTB TEepPMONposABIeHHl, cocpenoTodYeHHas Ha Hebonbwoll Iulomanu, or=
pomua (rabn. 1), [Nono6Hble COOTHOWEHHA TEIUIONOTeP: H3BECTHHI M 0714
ruopoTepM pHGTOBBIX 30H, B yacTHocTH Baitkankckoro pudra. ¥YnensHbIi
Teriopoll motok [IMTATENEeBCKOro MECTOPOXAEHHA THAPOTEPM 3a CHET
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Ta6nuna 2

TemnepaTypHbie TPaiHeHTHl DPAGMUYHLX IMAPOTEPMANLHLIX CHCTeM M pyaHbix mecropoxpemust (°C/100 m)

I'papuerTs B paspese
NunporepMansisie CHCTEME Bospacr [0 HOPMa= xl:;az'rla HpanRw Bubnnorpagus
B MecTOpoXneHms ’:'BK ‘;e""'
(o] O—
S——— Leurp |[llepudepus

Mayxerckaa (CCCP, Kamuarka) Q-Q4 4-61 0-7 20-40 CyrpoGoe (1965)
Maparyuckas (*) Q,-Q4 4-7 - - Manyxun u ap, (1971)
Bonuue-Bannas (*) Q,-Qy  7-22 - = Kpaeso#t u ap. (1971)
Hacy (fnouus) Q,-Q04 20-40 - - Sato (1970)
Cepepuerii Xatwvarrail (fAnowmus) * Q,-Q, 16-25 1,6-2 2,5 Sato (1970)
Bpoanennc (Hoeaa 3enampms )*™* 0,04 21-25 4,5-15 20-25 Smith (1970)
Nappepenno (Mrams) Q,-Q, 60-100
CpHHLIOBO—-LMHKOBOE MecTopoxfenne Toéxa Muouern 30 Toxynara (1973)
(Anonns )
OnoesiHHOEe MecTopoxaeHne Hymetun (CCCP) Mz. 20 Haymrens u ap, (1972)
OnopsuHEble MecTopoxpaeHns Komcomonsckoro Mz 4-11 Koxopwr (1972)
paftona CCCP
®moopuToBOE MecTopoxaehne Kanaury (CCCP) Mz 15-20 MysaHop ¥ AP., (1972)

o Ycyrms (CCCP) Mz 40-50 .

v Xapacyr (CCCP) Mz 10-15 ”
3onoro-cepebpaHoe MecTopoxnenne [lo6pymiu Mz 7-15 Maunnugn, Bopkoc

(Pymbmns )
1
*l"pamlem‘ B naade 2,5-3,5 Ha raybude 500 M,

**Ha rny6une 1000 m,

(Lo64)




BEIHOCA Tellla ruaoporepMamyu (mosmei nebur 50 n/cek, cpenHas TeM-—
neparypa 50°C) ua mmomann 367 500 M2, orpaHu4yeHHo#t HaoTepMoil
20°C, paBen 680-10-6 xan/cmz «cex, PoHoOBLIe 3HAYEHHS TEIIOBOIo
noroka B pafione cocrasnsior (1,5-2). 10-6 kan/cm2-cex.

Ha6monaemrle B HacTosilee BpeMs TeMIepaTyPHBIE PEXHMBI COBpe—
MEHHBIX THIPOTEPMAJILHBIX CHCTEM, OTAeNLHBIX TepPMONMPOSBISHHNE M HH-—
OMBHUOY&TBHBIX BBIXONOB THOPOTEPM, BOOSHOIO Iapa WM gyMapon Hipke
YPOBHSl CE30HHBIX Ko/leGaHni MOMXHO NHUbL B NEPBOM NPHUGIMMEHNH IO-
fnararb CTAUMOHAPHBIMM. HM3BeCTHEI (akThl €CTeCTBEHHOI'O HapyulleHHs
TEIIOBOI'O peXuMa T'MOpOTepM, 3adMKCHpoBaHHble Npn MyHckoM aemie—
TpAceHur B 1957 r., Korga Temmeparypa sonbl Japckoro HCTOYHHKA
Bo3pocia ot 42 no 48°C (JlomoHocos, 1974), U.C.JlomoHocoBbEM
sapuxcupopaio (1974) uaMmeHeHue temmeparypsl Ha 1,5-2°C u xmmu-
yeckoro cocraea B ckpaxuHe Ne 52 [lurareneBcKoro MeCTOpPOXOeHHS
(Mpu6aitkanse) ruoporepM Inocie semnerpAcenns 10 ¢deepans 1963 r.
(14-i sHepreTmuyeckuit knacc) B pafioHe nenbThl p. Cenenru. Bo Bpe—
MdA necatubaniibHoro 3emierpicedns B Mouromuu B 1967 r, HaGmona—
MHCH Cy4aH BO3pacTaHud TeMIepaTrypel H nefura runporepMm [IpuGaii-
kaned, [lono6Hble H3MeHEeHHs peXHMa, OYEBHOHO, THIMYHBE! 0N THOPO-—
TepMalltHEIX CHCTEM, pacrojaramiuuxcs B obnactaXx ceficMoreHepHpyio—
IIMX TeKTOHHYECKMX CTPYKTYP,H CBf3aHEI C IIPOLecCcOoM (GOPMHPOBaHMUS
HOBBIX TPEIMH M CYLECTBEeHHLIM BO3OeHCTBMEM Ha OABIeHHe Mon3eMHBIX
Bod. BoaMOXHO, YTO CYLECTEYeT ompeneleHHas UHK/IHYHOCTL B pPa3BH-
THH TPELIMHHBIX CTPYKTYP TROPOTEpPMAllbHEIX CHCTEM BO BpPeMeHH,

B onsoit ua paGor A,3mmc (1975) ykaswiBaer Ha CylWecTBOBaHHE
NAaHHBIX, CBHAETE/ILCTBYIOIHMX O LUHMKIAX HATPeBaHMS BOObI, MOBTOPSIOMMX=~
ca kaxnwie 50 ner.

IMonerrle HabGmoneHus OAIOT OCHOBAHEHS MOBOPHTL O KOPEHHOH mHepe—
CTpoiiKe TepMOBLIBOOAUWIMX CTPYKTYP B Heopax THOPOTepPMANBHBIX CHC-
reM, VMeloTcd MHOMOYHCIIGHHEI® NPHMeEph! MPOCTPAHCTBEHHOI'O COBME-
IIeHNs COBPEMEHHBIX H [PEeBHHMX, YTaclWHX TepMONpOSBIIeHHH, OTIHYaK-
IIMXCH THIIAMH MOBEPXHOCTHLIX MMHEPANLHBIX OTIOXeHHH — reH3epuToB.
Takoesl Tepmonpossnenms Kamuarku xpe6ra Tympox (Ilerpos, 1970),
Hanawepckuit runporepManbHo#t cucremsl (Komkopa, 1974), MHorouHc—
fleHHBble CYONOBEpXHOCTHBIE TepMomnposasiernd KambanoHoro xpefra -
CeBepHble ¥ IOXHEIE IPYynnbl ¥ op. B aTux ciyuasx Mbl cTalkpeaeMcs
C H3MEHeHHeM MeCTa eCTEeCTBeHHOH pasrpysku ruoporepMm, O6bmMHO
COXPaHAKTCH PEelHKTHl OPEeBHel TepMoBbIBonAwe! CTPYKTYpPbl, OpPEHHPYIo—
wei Teneps yXe XojlogHble, KAK NpaBwlo, MuapokapGoHATHHIE BOMEI.

Bce runporepManbHbie cHCTEeMBl, onHodasHele M OBYXbasHble, obna-
0amT Cnocob6HOCTRI K MHHepanoobGpasyomel nesTellbHOCTH, orjaras B
MPOHHLAEMBIX 30HAX M OB6NacTaX pasrpys3kKH MHHEpPa/IbHbIE OCANKH Pa3HO— .
o6pas3HbX THIOB. BbIIONHEHMS TPelHMH OCYMEeCTBNAKTCH 3a CYET OT/Oo—
XeHud KapGOHATOB WIM MHHEpAaloB IpYINBl KBapua — a-KBapua, onana,
a-KpuctoGannra, B paGore White, Muffler, Truesdell (1971) nonuep-
KMBAeTCHd 9TO OGCTOATENLCTBO B CBASH C AHAIM30OM TeOXMMHMYEeCKo#l ne—
ATENBHOCTH TMOPOTEpPMAaNbHBIX CHCTeM. B pesynbrare craHoBHTCH fC—
HBIM, YTO Mpouecc "CamMo3aleYHMBAHMA” OTKPLITHIX BONOHOCHBIX TPeIIMH
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pasiMyHoro mopsnka ¢ TeYeHHeM BpeMeHM CTAHOBUTCH BaXHBIM (aKTO=
POM H3MeHeHMd pexHma paboThl THOPOTEepPMAalkHOl CHCTEeMBI B LEJOM.

Ofofwas MMelmuecs OaHHBIE MO TEINIOBOMY peXHMY COBpeMeHHBIX
runpoTrepMalbHBIX CHCTEM, OTMeTHM HX cllenymwuide XapaKrTepHble 4epThl:
Hab/monaeMoe TepMHYECKOe COCTOfHHMe Henp IMOpOTepMallbHBIX CHCTEM
MOXHO K1acCHPHIMPOBATE KaK YCTAHOBHBIIHHCH HepaBHOBECHBIH TemioBoH
PeXHM; KOHQMIypauus TeMIepPaTyPHOr'o MOl XapakTepHayeTCs CIIONHOH
KynonooGpasHoit (popMoil INTyGHHHBIX 30H C YeTKO BBIPAXEHHBIM PHCYHKOM
TEPMOBLIBOOSIINX SIE€MEHTOB I'eo/IorMYeckoil CTPYKTYpH ‘(TpeluymHsl, 30—
Hbl pas3jJioMOB, KOHTAKTHI Iopon M T.0.) M CyBHOBepXHOCTHOH 06IacThIO
H30TEepM, NAapalliIe/IbHbIX 3€MHOH IMOBEPXHOCTH; HEOOHOPOOHOCTHL TEeMIle—
paTypHOr'o Iojisl XapaxTrepusyercd GONbUHMH TeMIepaTypPHbIMH I'panHeH-
TaMHM; TeIVIONepeHoC M3 Henp THAPOTepPMAINBHBIX CHCTEeM K 3eMHO# Io=-
BEPXHOCTH OCYUECTBISeTCcd B OCHOBHOM KOHBE@KTHBHBIM ITyTeM H MOXET
paccMaTpHBaTLCH Kak HeoGpaTHMBIH Ipolecc.



Ilnasa 11

MUHEPAJIOOBPA3YIOHIME PACTBOPBI
'M/IPOTEPMAJIBHBIX CHUCTEM

MHorousucneHHsle OaHHEle 10 TeOXMMMH BHICOKOTEMIEpPATYPHEIX TMOPO—
TepPMAaBHBIX CHCTEM, NonlydeHHble B nociegane 10-12 er, cBHOeETElb—
CTBYIOT O Bedyllel poiu reoTepMHYeCKHX YCIIOBMH M TeMIlepaTypHoOr'o
tdaKropa, B 4aCTHOCTH, B GOPMHMPCBaHHHM XMMHYECKOI'Oo CocTaBa IHApO-—
TepM M napa, K HacrosweMy BpeMeHH IVIyGOKMMH CKBAXHHAMH pasby—
PeHbl Hefpa MHOTHX KPYNHeHuMX MeCTOpPOXOeHHH T'MOPOTEPM H BBICOKO-
TemMneparypHoro mnapa, Ilpu @roM nomyueHa ofuMpHas HHPOPMALMH O X¥-
MHYEeCKOM M MHHePA/IbHOM COCTaBEe BOOOHOCHBIX CHCTEM B TINTyGHHHBIX
ycnosuax no 2,5-=2,7 kM (paiion Te#izepwt B CIUA, momanes Bponnennc
B Hopoit 3enannun, Ceppa-Ilpuero B Mekcuke),

DPUSHKO-XUMHYECKHH aHalIu3 STHX OaHHBIX C ompenerieHHo# nomel nmo-
CTOBEPHOCTH TIO3BOMSET PEKOHCTPYMPOBATE (DM3MYECKHMe YC/IOBHS CYIIe—
CTBOBAHMSI T'HOPOTEPMAallbHBIX pacTBOPOB B BOOOHOCHEIX CTPYKTYpax.
Bonbliye BO3MOXHOCTH IJI1 TAKOTO aHAMM3a MMelOTCS Ha KpymHeHuem
B CCCP [layxerckoM MeCTOPOMOEHHH T'HOPOTEPM B pe3yjkTare HaKoIl-
TIeHHLIX HabmoneHuil ¢ Havyana pasBedKH H NMPOMEBIUIEHHOH SKCIUTyAaTallluy
asroro o6rekra B 1958 r,

Bce panHble MO reoflorM4ecKoMy CTPOEHMIO, THAPOIeo/IoNMH, T'HOpPO—
XHMHH M TpoleccaM MHHepanooOpasoBaHud, MomqydyeHHble no 1964 r.,
o6obmeHsl B MoHOorpa¢un GONLWOrO KOJVIeKTHBA aBropoB "[layxeTckue
ropsiune ponsl Ha Kamuarke” (1965). 3a mnocnennne 10 ner B pe-
3ynLTaTe PA3BeNKH HOBBIX YYACTKOB M I'NIyGOKHX TI'OPHM30OHTOB MECTOPOM=—
OeHHil, BBIUIOJIHEHHs Hay4dHbIX HCcllenopaHuit corpynHukamu HucrutyTa
pynkanonorud [IBHL AH CCCP u pa6or aBropa ¢ 1970 mo 1976 r,
HAKOIIWIKCE HOBBIE [OAHHBIE O pexuMe THOPOTepM, M3MEHEeHHMM HX COCTa-
Ba BO BpeMeHH H NPOCTPAHCTEE, TeIIOBLIX IPOLEecCax H I'eOXHMHH CyG-
NIOBEPXHOCTHBLIX TEPMONPOABIeHHH M T.O. HJacTHYHO 9TH [OAHHBIE YKe
YIOMHHAINCE B NPeabiOoyliuX pasnenax NMpH OMHCAHHM ObIMX CBOHCTB
THOPOTEPMANLHLIX CHCTEM,

OcHoBHO#l nenLX0 HacToduwero o6oGWeHHd MOCITYXXHIO HCCllenoBaHHe
PONM I'eoTepMHYECKHX YCNOBHH TMAPOTEPMANLHEIX CHCTEM B ¢GOPMHpOBa—
HHH TeOXMMHYECKHX THIIOBE MHHepaloco6pasylouMx M'MApoTepMallbHBIX pac—
TBOpPOB Ha npuMepe [layXeTcKoro MecTOpoXOeHus T'HOPOTEpPM H ero
CyGNOBEpXHOCTHEX TepMomnposipienuit, Ha ocHope mMewmelics uHpopMa—
MK TPEnNpHHSATA TONBITKA PEeKOHCTPYHPOBATE OCOGEHHOCTH I'MOpOTep-
MallbHOT'O MHHepanoo6pasoBaHMS B IVIACTOBLIX YCIIOBHAX C  IOMOIIBLIO
(HhH3HKO=XMMHYECKOI'0 MOOEeIHpOBaHMs ,
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Feoxumus muHepasiooGpasyromux pacTeopos
[lay:keTckol rHIpOTEpMAaILHON CHCTEMBI

[Mayxerckas runporepMmanuias cHcTema B HacToswWee BpeMs onHa H3
Hanbo/lee HMCC/IeNOBAHHBIX NPHPOOHBIX MUHEPANIOOGPA3YIOUHX CHCTEM 06—
7acTedl coBpeMeHHOr'o By/lKaHMama. HoBble naHubie mno MHHEepasiorud H
FeOXMMHH FHAPOTEPMANBHBIX TPOLECCOB 3TOIC MEeCTOPOXKISHHMS OCBelle—
Hol B paGorax C.HM.Ha6oko (1970), E.A.Baxmia u np. (1971),
I'.A.Kapnosa (1970), I.U,Apcanosoit (1974), B.M.Cyrposora (1974).
B nmocnepnue rone! B CBA3M C pasBedKkol TepMAalbHBIX BOL IOIO=BOCTOY=
Horo dquianra [layxeTky NonyyeH SHAYMTENLHBLIH MATEpHAT TO T'eOXHMHH
THOPOTEPM, MHHEDANIOTHH M TelVIOBOMY PeXHMMY CyGHOBepXHOCTHBIX Tep—
momnposbnenuii KamGansHoro xpefra. Hekoropas wacTh oTHX pesynbTa=
ToB omyGnukoBaHa B paGorax aeropa ([lammypa, Hoeukor, 1975), a
rakxe W.A.Mensitnosa, J/I.M. Hukurusoit (1974) u A.C.Oroponosoi
(1974).

[layxerckasa runporepManbHas cucrema Ha [Oxunoil Kamuarke mpu—
ypoyeHa K sananHoll YacTH ONHOMMEHHON BYIKAHO-TEKTOHHYECKOH [ne=-
NIpeCcCHH, GOPMMpPOBAHHE KOTOPOil CBA3aHO IV1aBHLIM 06pasoM C IIposiBIE—
HHEM aMHeHlCKOro BYIKaHH3Ma B MO30HEeMHOUEHOBOe - paHHeIiedcToue-
nosoe Bpems, H.E,Tiwracos, H.B.Oroponce u H.H. Koxemsika (1974)
CYMTAMT, YTO (OPMUPOBAHHE NENMpPEeCcCHM MPOM30W/IO B pesylbTare BYyil-
KAHO=-TEKTOHHYECKOI'0 OIYyCKAHHMA B BHOE pPeaklW¥ Ha BBIHOC BONMbLIMX
06BbEMOE BY/IKAHWYECKOT'O MATEepHAalla B IepHon a/HeHCKOoro By/KaHHaMa.
[enpeccua paseura Ha mowanu 500 kM2 MOpPHOTOrHYEeCKH NpencTaB-
nder coboit KornopuHY INiy6uHoit oo 600 m.

Iloponbi, BHIMOMHAIONME OEMNPEcCHI0, NMpPeNcTaRIeHBl 0CAN0YHO—BYIKa—
HOT'€@HHBIM KOMIUIEKCOM Heor'eH-YeTBepTHYHOr'o Boapacra, Bed Tonua or-
NOXeHHit monpasnensgeTcd HAa TPHU CTPYKTYPHBIX sipyca: HIKHHH ONIUIO—
LeH~CPeNHeMHOLEeHOBEI NpencTamIeH TYQoreHHBEIMH NecYaHHKaMi (aHaB=—
raiickaa cepuss no C.E. Anpenkoey) u tydobpekunsMu; cpeaHuii spyc
TUIHOLEHOBOmHIDKHEINIeHCTOLEHOBOI'O BO3pacTa CloKeH NPOOYKTaMH Has=
3eMHOI'0 BYJIKaHH3Ma — Tyhamu, TypobpeKHHsaMHM, CHEKWHMHCHE TydhaMu
c ofnoMKaMM aHOe3WTOB M Gas’albToB, MPOCIOAMH J1aB aHOe3HTOBOI'0 Co—
cTapa, NMEIWIOBLIMM H IIEM3OBEIMH TYdamH; BepXHUI Spyc — aneBpolle/H-—
TOBLIE NIEM30BLIE TY(QEI, .

B 1961 r, C.E, AnpenkoBeIM BblOeeHa NayXeTCKasd CBHTA, CIOXEeH—
Hasl NeIVIOBbIMH, NEeM30BbIMH M TNEIVIOBO~IIEM30BBIMH TyhaMmH, ofwas Mou-
HOCTE KoTopoil oueHmpaercad B 500-570 M, [losnHee B ee cocrase
CTalll BHOEIATH TPH TOPH3OHHA: HIDKHHII TOPH3OHT ICEPHTOBHX TYhoB
nauuToB M TypoGperumuit mowHocTew ot 180 pgo 350 M, cpen-
HHIf TOPH3OHT AaJIeBDONENHTOBLIX INIOTHBIX TypoB MowHOCThO 80—
10O M ¥ BepxHHit FOPUI3OHT NCePUTOBLIX NEM30BEX TY(POB MOUHOCTBIO 00
120 m, _

Bepxuuii sipyc npencrae/ieH 110pooaMH IUIeHCTOLEHOBOI'O U I'OJfIole—
HOBOI'O BO3pacTa, CllaraluMMH SKCTPY3HH, Kyloja H IHpOKIacTHYecKue
noroki. Bce oTu ofpasopanus cnarawpr Gopra ¥ obpamieHpe [layxer—
CKON nenpeccHH.
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[layxerckad runporepManbHas CHCTeMa MpencTaBleHa HAaIOpHLIMH
epMAallbHBIMH BOMNAMM, 3ajeraloiMMHi B BOOOHOCHBLIX T'OPH30OHTAX IOpoQ
epBor'o M BTOPOr'0 CTPYKTYPHbIX SApPYCOB: HMXHHHi BONOHOCHBIH IOPH3OHT
omwHOCTBY 130-150 M BCKPBIT B MHOLEHOBLIX INeCYaHHKaX aHapraii-
Koit cepuH, a BTOpPOil MpHypoOHeH K Toiue ICedUTORBIX TY(HOB IayKer—
Koit cBUTH MomHocThi0 or 180 no 240 M, Palton ofnactu pasrpysku

paseBuTHR CYOMOBEPXHOCTHLIX TEPMONPOABIGHUH pasGur cHcTeMoll 30H
eKTOHMYeCKHX HapyuweHuit cGpocoBoro Xapakrepa c Impeof/analoluM ce—
€pOo=BOCTOYHBIM MPOCTHPAHMEM H KPYTBHIMH YIVlamMH IageHus 75-80°,
penHuil ¥ BEPXHHHA IOPM3OHTHl AJIEBPONE/IMTOBLIX M ANeBPONCAMMHTOBBIX
eM30BBIX TY}oB CiyXar Boaoynopamu. B menom BHYTpeHHee CTpoeHHe
ay>XeTCcKoif THopoTepMalibHOM CHCTEME! MpencTaslfdeTcss B BHOe Iiac—
OBO=TPEIIMHHO! BOMNOHOCHOH CTPYKTYPHI, Koraa cilaboHaKIOHHBIH IOpHC—
Blii BOOOHOCHBI IMOPH3OHT OpPEHHPYeTCH cepHell cy6napaniensHBIX Tep—
;oBBIBOOAWMX TpewuH (puc, 2, 8),

. 3ananHo#t rpasuueii IlayxeTckoli ruapoTepManbHOl CHCTEMEI, oYe-
HOHO, CNYXMT MepHOHMOHalkHas cOpocoBas CTPYKTypa — pasioM, IIpo-—
neXxuBalomMics Ha NTeBoM CKioHe nonmHb! p, [layxerku, Hekoropre naH-
bBl@ OTHOCHTENLHO I'MApo-IeoTepMMYecKoro pexuma [layxerckoit cuc-—
eMBbl OTMeYeHbl HAaMH BhIe NIPH XapaKTepPHCTHKe T'AOPOTEepPMANBHBIX CHC—
eM B LEJIoM.

3oeck MBI BHOBb O6parTMM BHHMAHHE YHUTATENs HA TO O6CTOATENBCT—
0, YTO MHIpalysl CHOPOTepPMalbHOTC pacTBopa (M dumoMaa B IiiyGuH—
BIX 30HAX) OCYIEeCTBISeTCH B HCK/IIOUMTE/IbHO HeooHOPOOHOM KOHTPACT=—
OM H, TO—BHIHNMOMY, HECTALMOHAPDHOM TeMIepaTypHoMm momne (puc.2,8).
'‘eHONeHIMA H3MeHeHHs TeMIlepaTypbl B HegpaxX THOPOTEPMAILHOH CcHC—
eMbl BbipaXKeHa B NOrpyXeHuM (OTHOCHTe/IHO 3eMHOH NOBEepXHOCTH)
sorepm 180, 190 u 200°C c zamana na socTok. [lpu ToM cpen-
A TeMIleparypa BOONOHOCHOT'O I'OpM3cHTa, Mo naHHeM B.M, CyrpoGosa

H.I. Cyrpo6oeoit (1965), or 135-141°C na cepepo-aananHoM
nasre no 186-190°C na wro-sanagHoM yuacTke. [locnenHue naHHbie
BHOETEe/LCTBYIOT O IOBBIUEHMH TeMIepaTyphbl STOr'c r'opu3oHTra oo 195-
00°C (mo panmemM BLA, iMnonbckoro) B KXKHOM M IOrO—BOCTOYHOM
anpableHudaX B paitoHe ckpaxuH 102, 113, 107 u I'K=2. I[lonwvem
eonsoTepM B paifoHe nonmuHbl P, [layXeTkyu cesizaH C HallMYMeM 30echb B
a4yecTBe TepPMOBBIBOOfUEH CTPYKTYPh MepHOoMOHAlIbHOI'O paajoMa, 0C—
OXHEHHOT'O CepHell ONepslouMX KpyTomagalouux TpelMH., Bausocrs aem-—
off OBEPXHOCTH M HAIHYMe MOIHOIO BOAOYIIOpa ONpenelseT XapakKrep-
0é TI'OPH3OHTANLHOE IIOJIOXKEeHHe IeoH30TepM B CYOIOBEpPXHOCTHOH 4aCTH
HAPOTepPMAJILHOH CHCTeMBI,

Benwumnbl TemmeparypHbBIX I'DAQNEHTOB OXapakTepH30BAHBI BhIUE,
lauGonee Boicokue ¥3 HuX (50-65°C/M) pacnpocTpaHeHbl TOIBKO B
y6nopepxHOoCTHOH 30He MecropoxneHus. CTolb BBICOKHE 3HAYEHHMS I'Da—
MEHTOB TeMIlepaTtypbl ofycl/ioBleHbl ofwel MOWHOCTLI TeNIoBOro Mo—
OKa TCHOPOTEPMAIIbHOH CHCTEMbl M I'MOpPOreO/IONHYeCKMMH YCIIOBHAMM
epMorposiBiieHuid. B ceasH ¢ aTHM IMOpoTEpPME! B IIpOLEcce eCTeCTBeH—
ofi pasrpy3KH HMCNBITBIBAIOT pe3KMe nepenank! temnepatyp. B.M. Cyrpo-
oB H H,I. Cyrpo6oea B obo6maiomelt paGore “llayxerckue ropaume no—
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Puc. 8, Mamenenne XuMMHYECKOTO COCTaBa XIOPHAHO~HATPHEBBIX T'HAPO—
TepM B CeBepo—3anafiioM paapeae [layxerckoil ruaporepmanbHOi CcHC-
R

1 -~ BepxHHil BOOOHOCHBIH MOPH3OHT NCebUTOBBIX TyPoB; 2 = HCTOU=
HHKH

obl Ha Kamuarke” (1965), npunapas Gofbuioe 3HayeHHe TeMIeparyp—
HOH BOHANBHOCTH 34 CYeT UMPKY/SUHMH TepMalbHbIX BOO, YKa3biBAKOT, HTO
“ ...0BIKEHHe BEICOKOTEepMAIbHLIX BOI IPOMCXOOMT B TFOPH3OHTAILHOM
HanpaB/leHu C Kro—-BOCTOYHOI'O YydacTKa Ha 3anan, K 30He pas—
rpyskn”,
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[Tono6Haa TemneparypHas 30HAIBHOCTE BOOOHOCHOI'O IOPH30OHTA (HMIIM
OPHAOHTOB), XapakTepHas /I MHOT'HX THOPOTePMAbHBEIX CHCTeM, TakKux,
ax Bponnennc (Hopaa 3enannus), Xantumanrtaih (fAnoums) m npyrue,
apakTepHayeT YYACTOK CHCTEMBl Mexny oblacTblo Harpepa (WmM Mak—
MMaBHOrO TOTOKa IPH TeMIeparype, paBHoil GazoBoii) u obnacreio
a3rpyskH THAPOTEPM.

leoxuMH4eCKHE THITbI ﬂaY)I(ETCKllX THAPOTEPM

TepMmaneHble BoOobl 30HB pa3rpysku [layxerckolf rugpoTepManbHOM
HMCTEMB! C IOJIHBIM OCHOBAHHMEM MOXHO OTHECTHM K IHOPOTEepPMAallbHBIM
(MHepanoofpaaylomyuM pacTBopaM B COOTBETCTBHM C MX I'eOXMMHYECKoMH
edTeNLHOCThIO, .

Ha ocHoBaMum cucreMaTusamuMu NAHHBX O XMMMYECKOM COCTAaBE TEpM,
MOPaB/IMYEeCKH CBA3AHHBIX M COCYLECTBYWWMX B Heopax ruoporepMallb —
off cCHCTeMBl, HaMH BRIOE/IeHBl CJIedylouHe THIIHI,

Cl 93,9 S04 3,7

Nag7,5 Ca 7 K5

H 7-8,2 (ra6n.3,4). O6maa MuHepanuaauud 2,8-4,1 r/n. Cymma me—
OYHEIX METAJUIOB Pe3Ko IpeobiiafaeT Hal LIEIOYHO3EMENLHEIMM = OTHO=
teaue (K+Na)/(Ca+Mg) namensercda or 8,7 no 18,4, Kanbumit npe-
6nanaer Hag MarsmeM, Bonbl aTOro THIA XapaKTepH3YIOTCH BLICOKHMME
OHLEHTpauMaIMH KpemHexucnorhl (no 814 mr/n), Gopa (no 184 mr/n
IBO3) M pedKyX mejoyeH — JIMTHA, pybunua H neaus. Pacnpenenenue
FeoXHMHSl STHX 9/IeMEHTOB B XJIOPHOHO~HATPHEBRIX ruaporepmax [lay-
(eTCKOll cHMcTeMbl NonpobHo omHcaHel B MoHorpapuu I M. Apcanopoit
Penkue mesiouy B TepMA/LHEIX BOOAX BY/IKaHHYecKuXx obnacre#” (1974 ),
I3 pynoo6paayiomux MeTalIoB MOCTOSHHO IPHCYTCTBYET UHHK.

[lanHble XMMHYECKHX AHANM30B X/IOPHAHO~HATPHEBHIX BON H3 INTyGOKMX
kpaxu (102,113, 107, I'K=2) Ha oro-ioro-pocroyHom ¢uanre [lay-
{€TCKOI'0 MEeCTOPOXIEeHH: CBHAETENLCTBYIOT O TOM, YTO THOPOTEPMBI CY—
1eCTBEHHO MEHSIOT CBOH COCTAB NPHM OBWXKEHHH C Oro-ioro-pocToKa Ha
eBepo—-ceBepo-3anan k obnactu paarpysku (cM. pHc. 8).

OcHoBHEIE 3aKOHOMEPHOCTH H3MEHeHHsS COCTAaBa PHOPOTEPM CES3aHbI
YeBHOHOH 38aBHCHMOCTBLIO C TeMIepaTypoif BONOHOCHOT'O T'OPH3OHTA ICe=
MTOBBIX Typor (cm. puc.8, Tabn. 4). B npouecce nemxenus Bon u3
emnieparypHoro uHTeppana 175-200°C x soHe pasrpyski C TeMIepa—
YpoH, He IpeBblualomed 150°C, ux ofwasi MUHepann3auus yMeHblUlaeT—
a or 4,1 no 2,9-3,0 r/n, peako yGuieaeT conepxaHue xaopa (or
.833 no 920 wmr/n), marpua (or 1170 oo 615 mr/n), kamua (ot
.20 mo 30 mr/n), ammonms (or 1-6,2 nmo 0,2-0,3 mr/n), penkmx
IelIOYHBIX MEeTAa/UIOB — /MTHH, pyGMnMd M Le3usd, a TaKKe KpPeMHeKHC—
orhl or 814-532 no 150-300 mr/n. OrHocurenbHaa “menoyHocTh”
unporepm K+Na/Ca+Mg ymenwwaerca B 1,5 pasa 3a cuer yGuiBauus
OHLEHTpauMit HATPHS M Ka/lud M BO3pACTaHMs KOMHYeCTB Kanbims, Bo-
bl oBoramalorcd cynbhpar-HOHOM, CTPOHIMEM M ofenHaiOTCHd (ropoMm.

Tym [, XnopuoHo-HATPHEBBIE THOPOTEPMEI
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