


3) peaxux M pacCestHHBIX 37eMeHToB (pyKoBoauTesb uieH-kop. AH CCCP
K. A. Baacos);

4) HedTAHBIX M ra3oBBIX MeCTOPOXIEHHH (pyKkoBoauTesnb uneH-kop. AH
CCCP M. &. MupuuHk);

5) nckomaeMbix yriiefi (pykosoautenb unen-kop. AH CCCP U. U. Top-
CKHH).

Kpome Toro, Ha Mectax cosfaHbl TeppUTOpPHaJbHBIE KOMHCCHH TNo H3yue-
HHIO PerHOHaJIbHBIX 3aKOHOMEPHOCTell pasMellleHUs MeCTOPOXKAEHHI TO/Ne3HbIX
uckonaeMbix: 1o Cesepo-Boctroky CCCP (pykooautear M. E. [pankuhn),
no Cubupn (pykoBoautesnb umeH-kop. AH CCCP B. A. KysHenos), no Ypany
(pykoBoautesnb A. A. Tlponun), no Kasaxcrany (pykoBoAMTeNb aKap.
K. H. CatnaeB), no Cpenaneii Asun (pykoBoaurenb uieH-kop. AH CCCP
X. M. A6aynnaeB), no Ykpauue (pykosoguteap akag. AH YCCP B. I'. bou-
JAAapuyK).

BaxHbIM ycJI0BHeM HODMaJsIbHOM paGoThl B 06J1aCTH OCBelaeMol npobJe-
MBI fIBJISIeTCS CBOeBpeMeHHasl nyG/HKalUNA ee OCHOBHBIX HayYHBIX H MpaKTHue-
CKMX pe3yJbTaToB. DblIH Gbl XKenaTeJbHBI CJEAYIOIIHEe H3[aHHA B 3TOM Ha-
npasneHuu: 1) Tpyawl, HavaTble moa pezakuueii H. C. Hlarckoro; 2) uudop-
MalHOHHbIe GloJIeTeHH; 3) cepHsl METOAHYECKHX DYKOBOACTB MO COCTaBJIEHHUIO
KapT YCTAHOBJIGHHOTO H TpPeldNoJaraeMoro pacnpoOCTPAHEHHS pPasJHYHBIX
FPYNI MHHEPAJbHOTO CHIDbSI MU PasHBIX MaclITaGoB.

B cBsi3u c TeM, uyTO mpo6sieMa HcC/IeAOBaHUS 3aKOHOMEePHOCTeH pasMelle-
HHS TIOJIE3HBIX HCKOTNaeMbIX B 3eMHOH Kope NpPH3HAHA LIEHTPaJbHOH# B reoJo-
TH}, Hallii TeOJIOTHUeCKHe XKYPHAaJIbl JOJKHBL YIeNAsTh efl 3HayuTeqbHO GoJblie
BHHUMAaHHs H MecTa, uyeM 3TO [es]ajoch IO cHx nop. Hakoxen, cieagyer HaMe-
‘THTb NOPANOK NedaTH KapT YCTAHOBJEHHOTO H NPOTHO3UPYeMOro pacnpejee-
HUST MeCTOPOXKJeHHHl NoJie3HBIX HMCKONaeMbIX.

O61beanHeH’e KONJIEKTUBHBIX YCHIUA MIHPOKUX KPYTOB COBETCKHX reOJIOroB
BOKDPYT yBJleKaTeJIbHOH M HacyLIHOH Npo6JieMbl 3aKOHOMEPHOCTell pa3MellleHUs
MHHEepaJIbHOrO ChIpbsi B Heldpax 3eMHOIl 0GOJIOUKH, HECOMHEHHO, MpHBedeT K
OTKPBITHIO HOBBIX KPYTNHBIX, GOraTbiX MECTOPOXKAEHHH IOJIE3HbIX HCKOMaeMBbIX
H 6yler COMeMCTBOBATH YKPEIUIEHUI0 MaTEPUaJbHBIX OCHOB CTPOHUTEJbLCTBA
KOMMYHH3Ma B Hallieil cTpaHe.



H3BECTHSI AKAOJEMHHU HAYK CCCP
Cepus reonornueckKkas
1959, Ne 9

rNr'’'n.A®PAHACDBEB

HEKOTOPBIE TEOJIOTHYECKHE PE3YJIbTATblI UCCJIELOBAHUI
ABCOJIIOTHOTI'O BO3PACTA IFOPHbIX NOPOJ,

BBEAEHHE

$lcHoe mpencraBieHHe O BO3pacTe MarMaTHYeCKHX KOMIUIEKCOB M MOCJeNo-
BaTeJbHOCTH (POPMHPOBAHHA OTHENbHLHIX WIEHOB, ClAraloUIMX 3TH 3aKOHOMep-
Hble accolHauMH MarMaTHYeCKHX MOpOJd, SIBJSETC OCHOBOM AJS pelleHHs
MHOTHX Mpo6JeM NeTporeHesnca M pynoo6pa3oBaHHsl, CBA3AHHOIO C Marma-
THYECKHMH MPOLECCaMH,

BansocTts o6pasoBaHisi BO BpPeMEHH XHMHYECKH CXOAHBIX THIIOB MOpPOI,
SIBJISIIOILMXCS BMECTe ¢ TeM Mo oOCTaHoBKe (DOPMHPOBAHHS PasMYHBIMH Teo-
JNOrH4ecKUMHU TellaMu (HHTPY3HSIMH, 3KCTpy3HsiMH, 3¢dy3HsaMH), MOXKeT CBH-
JeTeJbCTBOBATL 00 o0O6lIeM MarMaTHUeCKOM HCTOYHHKEe JJA 3THX pasHoda-
LHAJbHBIX NPOSIBNEHUR MarMaTH3Ma eJHHOrO0 TEKTOHOMATMATHYECKOTO LUK-
Jaa.

BrisiBJIeHHe CHHXDOHHOCTH pasHOdalnalbHEIX MAarMaTHUecKHX o0pasoBa-
HH} TMOMOXeT paspaGOTKe KDHTepHeB B OTHOLIEHUM CTPYKTYp, TeKCTyp, 0CO-
GeHHOCTEll MHHEDAJIOB H CONMPOBOXKAAIOIMIHX MPOLECCOB, COCTABMAIOUIMX COBO-
KYNHOCTb NPH3HAKOB, [0 KOTODHIM MOXHO CYAHTb O CTeNeHH IyGHHHOCTH
¢opmHpoBaHHs HHTPY3HUIL.

Ha ocHoBe ompenesneHus Bo3pacTa MarMaTHYeCKHX NOPOA MoOXeT OHITh
paspaGoTaHa H XPOHOJOTHYeCKas MX IliKaJja, YTo B OTIENbHBIX cayyasx O6y-
AeT CcnocoGCTBOBATh BBISIBJEHHIO Bo3pacTa MeramopdusoBaHHbix Toumi, Mc-
MOJIb3Ysi 3Ty METONWKY, MOXHO BBLISIBUTb H BpeMsi MeTaMop¢H3alluH 0cagou-
HBIX TOJILI, a MO CHHFEHETHYHBIM MHHEPaJiaM — BpeMsi UX OTJIOXKEHHS,

B nocnenHue roawl 6sarojapss BO3PAaCTHBIM HCCJIEIOBAHHSM BLIABH-
JIach BO3MOXKHOCTb CYyXKJEHHHA O HaJOXKEeHHBIX Npoleccax, HCMEITaAHHBIX MOpO-
noii.

Axanemux B. H. BepHaacknit oquH H3 NepBHIX OLEHHJ OFPOMHOE HayyHoe
H TNpaKTHYeCKOe 3HaueHHe DaJUOAKTHBHBIX METOIOB OIpelesieHHs1 BO3PacTa
reoJiornueckux o6pasoBanuil. OCHOBHYIO 3aJady PalHOreoJIOrHM OH BHIEN B
YCTaHOBJIEHUH a6COJIIOTHOrO JIETOMCUMCJIEHHS TeoJIoPHYecKHX sBJjeHHil, 6asH-
pyloilierocsi Ha nmpolecce paZHOAKTHBHOrO pacnaja W HAKONJEHHH B MHHepa-
Jiax ¥ nopojax KOHEYHBIX MPOAYKTOB pacnajfa — CBHHILA, FejiHs — B KoJjudye-
CTBax, ABAAIOIKXCA QYHKLNeHd BpeMeHH.

CoBpemeHHBIe ycnexu (pU3HKH MU MaTeMaTHKHd B 06JacTH H3yueHHs CTpoOe-
HHS aTOoMa [0Ka3aJii, YTO OGBbEKTHl TeoJIOTHH (ropHbie MOPOALI, MHHEpaJb),
KOTOpEIE MOXKHO #3y4aTh BH3YaJbHO (TMPOCTHIM [JIa30M # MOX MHKPOCKOMOM),
COCTOAT H3 YaCTHI, SBOJIIOHH KOTOPbIX OOHapyKuBaeTcs JIHIIb MeTOAaMH
(H3HKH U palHOXUMHUH.

OOHOBpEMEHHO C TeMH H3MEeHEeHHAMH, KOTOpHle HCNHITHIBAeT ropHas ho-
poda u MHHepa/l B TeueHHe TEOJOTHUECKOTO Pa3BUTHA 3eMJH, 3BOJIOLUOHII-
PYIOT OTIe/ibHble 3JIeMeHThl — aTOMBl BelleCTBa.

B sT0ft 3BOMIONMH aTOMOB BellleCTBA 3eMHO KOPhHl OTKPHIBaeTCs HOBHIH
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OUeHb BaXHBI MUP reoJjioruueckux ¢akros. Ha xapakrepe cTpoeHHs aTOMOB
OTPAXKAIOTCS U B HHUX 3aleyaT/ieHbl BO3pact, T. e. BpeMsi 00pa30OBaHHs MHHe-
pana, ¥ ux meraMop¢H3M, YTO BecbMa CYILECTBEHHO [Jsl MOHHMaHUs 3BOJIO-
LMK MarMmaTusma.

Mbl HaxonuMcsl B CaMOM HauaJjie HOBOTO 3Tala PAa3BHTHA TeOJIOTHH, H B
€BOe BpeMmsi 3T0 6e3yC/JIOBHO MpHBeIET K HOBOMY pacuBeTy HayKu o 3ewmJe.
CoBpeMeHHHBIfi 5Tall Pa3BUTHUA TeOJOTHH H METPOJIOTHH XapaKTepeH TeM, YTO
ceflyac ABHO HaMeuaeTcss HeOOXOAMMOCTb INepPeoleHKH 3HaueHHs HeKOTOPhIX
YCTAHOBHMBIIHXCS MPEACTaBJAEHH.

Kaaccuueckne runortessl B 06J1aCTH NMeTPOTeHe3HCa, HUCXOAsIIMe H3 Npen-
CTaBJIeHUS] O MOCTOSIHHO CYLIECTBYIOIIEH IOBEHHJABHOH Marme, O HaJuuud B
3eMHOH KOpe JIByX MarM H O reHesuce pasHoOOpasHbIX nopoj mytem Andde-
peHHHally pasHbIX THIIOB 3TOH MarMel, KoJeGJIOoTCS NMOA JaBJeHHeM HOBBIX
reoJIOTHYECKHX (PAKTOB, SKCIEPUMEHTAJNbHbIX NaHHBEIX H Teodu3uueckHx Had-
JI0JeHHUH,

B opromokcasbHBEie HIeH MarMaTHCTOB BHeIPSIOTC (PaKThl, CBHAETENb-
CTBYIOLIME O AJIHTEJNHHOCTH 3BOJIIOLMH IPAHHTOHHBIX MAaCCHBOB, He 06513aTeNb-
HO SABASIOUIUXCSI NPOAYKTAMH KPHCTAJNMH3aLHH NMPU OAHOAKTHOM BHEAPEHHH
pacnnaBieHHOH Mmarmbl. Bce GoJiee sICHEIM fAesaeTcs 3HadeHHe MeTacoMaTH-
YeCKMX NPOLeCcCOB, CONPOBOXAAIOUINX MarMaTHYeCKHe sIBJeHHA, B (OpPMHpoO-
BaHUMH T'PaHHUTOUMOB.

OcHoBHO# NpHuMHOl pa3HOrJacHii cpeqH reosoroB, a YacTbio H HEBEPHHIX
HX MOCTPOeHHH, ABJSETCA TO, UTO HCTHHHAS TOC/IeJOBAaTEILHOCTh [TPOIECCOB,
3a(pMKCHPOBAHHLIX B IOPOAAX, YACTO OCTAETCs HeBhbisiICHeHHOH. MIMeHHO ¢ 3THX
MO3ULMI AJIA TeOJIOTOB Ba)KHO BOCIPHHSTh METOABI aGCOMIOTHOTO BO3pacra H
BCE TO, UTO AOCTHIKEHHS COBPeMeHHOH (PM3UKH NO3BOJISIOT NOHATH B 3BOJIO-
LUK BellecTBa 3€MHOH KODHI.

Ham BaxkHO 3HaTb He BO3pacT NMOPOABI HJIH PYAH caM 1o cebe, a BaXKHO
TIOJIOXKEHHe pyAbl WM TOH NMOPOABI, C KOTOPOit OHa CBsI3ada, BO BPeMeHH H
TIPOCTPAHCTBE; 3TO EAWHCTBEHHBIH NMyTh K CO3NaHHI0O OGOCHOBAaHHBIX TEOPHMA
TeTporeHe3snca ¥ K NPaKTHUECKOMY TPHMEHEHHIO HaYyuHBIX BLIBOJOB.

HecomuenHo, uto mporpecc reoJioruy B AafbHellieM GyaeT OCHOBBIBATBbCH
Ha CTPOTrO YCTAHOBJIEHHLIX reO0JIOHYECKHX cbaK'rax C IIUPOKHUM NPHMECHEHHEM
HccaefoBaHUH B 06/1aCTH H30TONHOM reoJIOTHH, a TakXKe Ha TECHOM KOHTaKTe
B BHE COBMECTHHIX pPaboOT reosoroB ¢ reo3ukKaMu M, HAaKOHel, Ha NpoBe-
JeHHM SKCepHMEHTOB MO CHHTe3y MOpold MU MHHEDAJIOB NPH BHICOKHX TeMile-
parypax H [JaBJeHHAIX C YUACTHEM JICTYUHX. «

Bonee OJHO3HAYHBIE MHEHHS, ueM cefiuac, GbTH GBI JOCTHTHYTH B OTHOLIE-
HUH reHe3Hca ILEJOYHBLIX MOPOJ, TPAHUTOB H CBSI3H OPYJeHEHHS C KOHKDeTHbI-
MH MHTPY3HUSIMH, a TaKXe GoJiee IpaBMIBLHOrO NOHHMAHUSA Fe0JOMHUECKOH HCTO-
pUH Da3BHTHA OTJEJNbHHIX PErHoHOB, ecyqn Gbl OQHO3HAUHO Obla AOKa3aHa
N0CJeJ0BaTeNbHOCTh BO BPeMEHH U NMPOCTPAHCTBE TOM CJAOXKHOH rFaMMbl Ipo-
LecCOB H MNepeMelleHHH, KOTopble HCIHBITHIBAET BELIECTBO MAarMaTHYecKHX
obpa3oBaHuil 3a AJIHTENbHBI IEPHOL CBOErO CyLIECTBOBaHHUS. B aToM oTHOLIe-
HUH CYLIECTBEHHYIO IIOMOIIb MOXKET OKa3aThb OAHO W3 HampaBJeHHl H30TOIl-
HOl reoJIornH, a HMEHHO H3ydyeHHe aGCOJIOTHOrO BO3pacrTa.

ITonatne «aGcoMOTHBIN BO3pacT» He BCerga O3HAyaeT, yTo OlNpeaeseHHas
uu¢pa Bo3pacra sBJseTCA BO3pacToM MMHepasa. [lpakTuka npuMepHo ns-
TUJEeTHero nepHoja AOCTAaTOYHO UIMPOKOr0 NPUMEHEHHs METOAUKM Olpejese-
HHs1 a6COJ/IIOTHOTO BO3pacTa NoOKasana, UTo 32 BpPeMsl CBOETO CYILEeCTBOBaHN,
HCUHCJIsIeMOro MHAJHapJaMH JieT, nopoxa Morja noiBepraThCa Bo3AefCTBH-
sIM, KOTOpHIE NPHBOAAT K HMCKa>KeHHIO HCTHHHBIX COOTHOLUEHHH MexAay Marte-
PHHCKHM BeLIecTBOM H NPOAYKTaMu ero pacnaga. Takne H3MeHeHHSI COOTHO-
LIeHHH BOSMOXHBI H /ISl YPaHO-CBHHLOBOTO H AJ15i KaJH-apTOHOBOTO METOI0B;
3Ta CTOPOHA JeJjla MeHee H3yuyeHa B CTHOIUEHHH DPyOGHIAHI-CTPOHIMEBOTo Me-
Toza.

ITpu cucTeMaTHUECKHX H CONPSIKEHHBIX ¢ merporpaguueckuMu paGoraMH
reOXPOHOJIOTHYECKHX HCCJACAOBAHUAX H NPH KOMOHHHDOBaHHH PA3HHIX MeETO-
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[IOB 3TH HapYLIeHHs1 MOTYT OLITh OGHAPYXEeHBl U YUTEHB IJIs APYTOil Iead —
BLIICHCHHS] BPeMeHH U Xapaktepa MeramopdH3Ma, mpeTepneBaeMoro nopoiod.
Hano yuectp Takxke, uro JM0GOH pajauo/IOTHYeCKHH METOJ AaeT HaM BO3PacT
onpeJeJqeHHOTO MHHepaJa, a B NOPOJAe, KaK H3BECTHO, MOTYT GLITh H He OJHO-
BpeMeHHO 00pa3oBaBIUHE T MHHEPaJbl.

Hcxons H3 onbiTa, MOXKHO € YBEPEHHOCTBIO IOBODHTB, YTO MeTodnl afco-
JIIOTHOTO BO3pacra IPHIOAHBLI I/ JaTHPOBKH H PAaCuJeHEeHHs] MarMaruuecKHX
o6pa3oBaHuil B TOM cJyuyae, ec/iH MOC/Ae[HHe He [IOABEPrajuch INepeKpHcTal-
JIH3alM¥ TPH ToChefyolleM MeTaMophU3Me HJH YAaCTHUHOMY HapPYyLIEHHI»
KDHCTaJ/VIHUEeCKHX pelleTOK CJararmolliiX HX MHHepaJioB, Korla Te HJu HHble
COCTaBJIAIIOIIME MUTPHPOBAJM W3 KOMIJEKCa PafAMOAKTHBHBIX 3JIEMEHTOB H
npoayktoB ux pacnana. MccienoBaHusi nocjelHero BpeMeHH y Hac ¥ 3a py-
6€3K0OM [0Ka3bIBAIOT BO3MOMHOCTb ONpefeJsiTb BpeMs MeTamopdH3auHu oca-
JOUHBIX TOJIL, YTO HHOTAAa MMeeT CylleCTBEHHOe 3HaYeHHe A/ [e0JOrHyecKHX
noctpoenuil. HakoHen, nauatoie B 1955 r. B CCCP unccienoBauus rayKGHHTOB.
MoKa3aJ/ii, UTO PaAWoJOrHYecKHe MeTO/nl onpeesieHHst BO3pacta MOTYT GbiThb.
HCIIOJIb30BaHBL AJ151 JaTHPOBKH OCaJA0YHBLIX NOPOJ NpeHMylIecTBeHHO NnaTtdop-
MeHHbIX ofJacTell, TaK KaK KPHCTa/NJIHUecKas pelleTKa IVIayKOHHTa MeHee
YCTOHUMBA MO OTHOLUEHHIO K MeTaMop¢du3My, IVIaBHEIM 06pa3oM K TepMaJbHO-
My ¢dakTopy.

Pa6o1b! noc/I€nHnX JieT NO3BOJAIOT psAly HCcCJenoBaTelell CIeaTh BEIBOM,
4TO ILKaJa a6CcoJIIOTHOTO JIeToOMCUUCIeHus, npeanoxentas [x. IT. Map6iaowm,
Hy»KJaeTcsi B YTOUHEHHH B TOM CMBICJI€, UTO OTAeJNbHble TreosIOTHUECKHe CH-
CTeMBbl B a6CONIOTHOM JIETOHCUHCJEHHH NO/MKHBI pacCMaTpHBATbCs HMEIOIHMMH:
Ha 7—10% O66abmnit Bozpact. JanbHeiimine uccieaoBaHust 1Mo pa3paboTke
reoXpOHOJIOTHYeCKOH IIKaAbl AOJKHBEL YTOUHHTB HCTHHHYIO MPOAOJKHTEJIb--
HOCTBb TeoJIOMrHYeCKHX MEPHOMAOB,

Oco6eHHO CyLIeCTBeHHEl AJsi IPAKTHYECKOH reoJIOrMH HadyaThle H yKe Mo-
JiydeHHble TepBble OOGHAJeKHBAIOIHE pe3yJbTaThl JAaTHPOBAHHA Mpouecca
pyJoo6pa3oBaHHd N0 MHHepaJaM, BO3HHKAIOILUM B CBS3H ¢ (OPMHDOBAHHEM.
PYAHBIX MECTOPOXKIEHHH.

O FNMABHEHAUWHX METOHAX

CBHHLUOBHU® MeTOJX OCHOBAaH Ha pacnaje 3JeMeHTOB PSIOB ypaHa,
aKTHHOypaHa H TOPHs, B pe3yJibTaTe KOTOPOTO B PaAHOaKTHBHBIX MHHepaJax
HaKaIlJIMBAIOTCS CTaGu/bHble H30TOMBl Pb206, Pb297 Ph208, CnipegesuB M30TO1-
HbIH COCTaB BBIJIEIEHHOTO M3 MHHepaJja CBUHIA, H 3HadA COAEPXKaHMe ero B
MHHEpaJle, a TaKXKe COJepXKaHHe ypaHa u TODHA B MHUHepaJie, MOXKHO NPOH3-
BeCTH BHIMHCJAEHHE Bo3pacTa TIO OTHOWleHuaM: Pb206/(J238  Ppp207/(J235
pb207/pb206’ pb208/’1"h232_

Boiunciienne Bo3pacta 10 3THM YEThIPEM OTHOIIEHHSIM CTaJl0 BO3MOXKHBIM
TOJIKO TOCJIe MPUMEHEHUS Macc-CleKTPOMETPHUYECKUX OlpelesieHHi H30TOoMN-
HOro COCTaBa CBHHIA.

3a nocaenHue rogsl B CoperckoM Coto3e GbijI0 NOJNYUYEHO NOBOJIBHO MHOTO
JaHHBIX N0 CBHHLIOBOMY Mertony. PaGora mpoBoawnack B ocHoBHOM B Panue-
BoM HHCTHTyTe M. B. I'. Xuonuna u B MHcTuTyTe reoxuMuu u aHajuTHYe-
ckoit xumuu wM. B. U. Bepraackoro AH CCCP. UccaenoBanns B 3THX HH-
CTHUTYTax J0KasaJji, uTe Haubojiee HOCTOBEPHBIMH H Ha/JeXKHBIMH SBJASIOTCA
Te HAaHHble CBHHLUOBOTO MeTO1a, KOTOPhle TI0 BCEM YKa3aHHLIM Bblllle OTHOIIC-
HHSAIM B Npedesax TOYHOCTH OTbITA NMOKa3bIBAIOT OJAMHAKOBble 3HaueHus. Ofn-
HakO B psifie ciy4yaeB BBIUUCJIEHHA, CAeNaHHble 10 Pa3JIHYHBIM OTHOLUCHHSM,
pacxoisiTcsi, YTO B OCHOBHOM BhI3BAHO MUrpallHeil MaTepHHCKUX BellecTB H
NPOAYKTOR HX pacrnaja.

Ilo mosyueHHbiM pe3yAbTATAM MOXKHO CUMTATh, UTO H3 PagHOAKTHBHBIX
MHHEpAaJNOB, B YaCTHOCTH M M3 YPAHHHUTOB, Jierue MHUIpPHpPYeT CBHHell, ueM
MaTepHHCKOE BellleCTBO, UTO U ABJISIETCA OCHOBHOMN NMPHYKHHON 3aHUXKEeHHs gaH-
HBEIX IO BO3pacTy.
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ApronoBb i MeTONX onpeleneHus BO3pacTa OCHOBAH Ha pacnaje
paaMoOaKTHBHOIO H30TOMA KaJHsA, NPH KOTOpoM pacnaj siapa K* npoucxoaut
nyTeM 3axBaTa 3JICKTPOHA U3 OKPyXKaiollueH ero 3JeKTpoHHOH 06o/10uKkH. B pe-
3yJbTate 3axsara sizpom K* sjektpoHa o6pasyercs aprou ¢ maccoi 40. Ap-
rOHOBLIl MeTox npuoGperaer C KaxIbiM rOAOM Bce GoJblliee 3HayeHde N5
FEOJIOTHH, TaK KaK OH MOXeT ObIThb UCMOJBb30BAH JJIs ONpelaeseHUsi aGCoJIOT-
HOro BO3pacTa Ha LIMPOKO PACIPOCTPAHEHHBIX MHHepaJax.

[1pu BHIUKC/IEHHH BO3pacTa MHHEPaJOB MO HAKOIJIEHHOMY B HHX PaiHo-
FeHHOMY aproHy HeoO6XOAUMO 3HAaTh KaK KGHCTaHTy K-saxBara, Tak u KOH-
CcTaHTy ero B-pacnaza. B na6opatopusix Coerckoro Cowosa Ao NOCJAEIHETrO
BpeMeHH HCMNOJb30BAJOCh 3HAuYeHHe KOHCTaHTHl  K-3zaxmata, pasHoe
6,02 - 10-" roa-!, nonyuenHoe B JlaGopaTopuu reosorun aokemGpua AH
CCCP, u 3nauende nis KoHcTaHTH B-pacnana K*, pasnoe 4,9-10-1° rox !,
siBMsBLIeeCs CpelHHM 3HaueHHEM U3 MHOTHX OMNpeJesIeHH 1, BHIOJHEHHbIX Pa3-
JIHYHBIMH aBTOPaMHU. ‘

B rocaennee Bpems psam J1abopaTOpHi HayMHAaeT NPHMEHATh 3HayeHHe
A« =550-10"" rog=! p Ap= 4,72 10~ ron-! .

B nccaenoBanuax Teodusnueckoit naSopatopun KapHern (oTuer saGopa-
Topuu 3a 1956 u 1957 rr.) koHcranta K-zaxBata A« mpHHHMaJdach PaBHOH
0,557-1071° ro1™%, a Ag-paeHoil 4,72-1071 rox"!, 4yTO OTBeYaeT BeJIMUMHE Pa3BeTB-
Jaenus »/Ap=0,118. [losroMy 3HaueHHs Bo3pacTa, noayuyaeMuie B JlaBoparto-
pun Kaphert, Hecko/IbKO BhIILE, YeM BO3PAcThl, MOJyUYaeMbie MPH KCHCTAHTaX
A¢ ¥ Az, npuHaATHIX B CCCP no nocJsenHero BpeMeHHU.

Has BuIsicHeHHS NPUPOALI aproHa, BHUIEJNEHHOTO H3 KaJHeBbIX MHHEpPAaJoB,
onpeJensieTcsi €ro U30TOMHBIA COCTaB. AProH pagHOreHHOTO NPOHCXOXKJAEHHS
JIOJIDKEH 1eJHKOM CcoCTOATh M3 Ar'®, u B HeM JMO/IKHBI OTCYTCTBOBaTh GoJjee
Jerkue Macchl Ar®® uy Ar38, xapakTepHble 111 aproHa BO3AYIUHOTO MPOHCXOXK-
JeHHs.

Kak nokasaJs onbiT, BhleJeHHbI U3 KajJHeBbIX MHHEPAJIOB aproH B OCHOB-
HCM pajJHOTeHHOTO TNpoHCxoxAeHUs. [IpuMech BO3AyLIHOTO aproia B APeBHHX
MHHepaJax cocrasiasier 1—2%, B Moaoasix — 5—109% ot ofluero comepxka-
HHSA pajHOTeHHOTO aproHa, a B HEKOTOPHIX cayuyasx Aaxe GoJbue. OCHOSHOE
KCJIH4EeCTBO BO3AYIIHOTO aproHa mnomnagaer B npoGy rasa 3a BpeMs OIbiTa 10
€ro BhIAeJIEHMIO U3 MHHepanoB. UroObl U3GexkaTb OIIHOGOK NPH ONpeAeseHHH
BO3pacTa, HeOGXOAMMO POBEPHTb U30TOMHELA COCTAB aproHa B KaXAOH HCCae-
AyeMoil npobe.

3Aech cJaeayer, OJHAKO, YKa3aTh, YTO Macc-CNeKTPaJbHHI KOHTPOJbL He
BCEr/la SIBJSIETCS HCUEPNBLIBAIOIIMM KPHTEpPUEM HAjAeXHOCTH MOJYYeHHBIX Aad-
HBIX, TAK KaK B TAKHX MUHepaJjax, Kak, HanmpuMep, KBapl, Gepu/si ¥ HeKOTO-
pble TIAardokJasbl, MOMKET COAepXKaTbCs H3GbITOuHBIA Ar%’, oxkalonuposan-
HBIi MHHepaJiaMH B Npolecce HX KpUCTaaaH3auuu. B atom cayuyae nmpuxoanr-
cst npuGeraTb K APDYTHM KPHUTEPHSM.

Ha calonax nosyueHbl pe3yJibTaThl, XOpPOLIO COIVIacylollHecss co 3HAUEHHs-
MH BO3pacTa, BBIABJEHHHIMH CBHHIOBBIM METOJOM IO YPaHHHHTAM M MOHa-
LUTaM. .

Ilo naHHBIM pa3yHyHBIX JaGopaTopuil, AJs onpeneNeHHs BO3pacTa moJe-
Bble WINaThl MEHEE NPHIOLHHL.

B HeGoablIOM YucJe cJydyaeB Ha CJIOAAX GbIAH TOJYyYeHbl 3aBhILIEHHBIE:
3Ha4yeHHsT BO3PACTa, YTO MOXKHO OOBACHHTBL YyHAcJedOBaHHeM IOPOAOH HJIH
nermMaTHToM GoJiee APEBHEN CJIOJABL. DTOT BONPOC HeJb3fl, OJHAKO, CUHTaTh
H3YyYEHHBIM HO/KHBIM 06pa3oM, M Ha Hero B JaJibHeiillleM caeayer oOpaTHTh
oco6oe BHHMaHHe.

CTpoHuueBB I MeTOX OCHOBAaH Ha palHOAaKTHBHOCTH H30TONa
Rb87, conepxanue Kotoporo B py6uaun cocrasnasier 26,5%. B pesyabrare
pacnaga Rb® B muHepanax Hakanjusaercs paauorexusiii Sr®’. Uro6w ycra-
HOBUTb BO3DAaCT MHHEpPAJOB MO CTPOHLHEBOMY MeTOdy, HeoOXOAHMO 3HaTh
COflepXKaHHe Kak pyOWAMs, Tak u paauoreHHoro ctpoHuusi. Haubonee Obl-
CTpoe H HAaJE€XHOoe OnpeleseHHe YKa3aHHbIX Bhblllle H30TOMOB MOXeT ObiTh
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TIpOBeICHO METOROM H30TOMHOTO pasfaBjieHHs. DTOT MeToJ OCHOBAaH Ha TOM,
YTO B aHAJIM3HPYyeMOe BelUeCTBO BBOAHTCSA CTPOrO YCTAHOBJEHHOE KOJIHYECTBO
3JIeMeHTa C H30TOMHBIM COCTaBOM, OTJIMYHBIM OT H30TONHOrO COCTaBa 3TOFO
ajieMeHTa B 3eMHoli kope. Toria, 3Has KoOJHYECTBO BBEJEHHOr0 B KauecTBe
HHAMKATOpa CTaGWJIBHOTO H30TOMA, MOXHO MO H3MeHEeHHI0 H30TOMHOTO COOT-
HOILLIeHHsS] B CMECH BBIUMCJHTL H COJepiKaHHe HHTepeCylOllero Hac 3JieMeHTa
B HccaenyeMmoit npobe.

B Hacrosiliee BpeMsi CTPOHLHeBHH MeTon paspabaTbiBaercsi B psjae Hayy-
HBIX yupexaenuii Coserckoro Colosa.

"~ O6palascek K TepCeKTHBHOCTH OXapaKTePH30BaHHBIX METOROB ONpeielie-
HKs1 aGCOJIIOTHOTO BO3pacra /sl Lejeil reoordd, CTOMT CKa3aTh, 4yTo Han6o-
Jee MepPCHeKTHBHBIMH B HAacTosillee BpeMsi fIBAAIOTCS KaJiu-aprOHOBBIA M pY-
6HIHA-CTPOHLMEBbIH MeTOAbl: NIPH HX KOMOHHHUDOBAHHOM IIPHMEHEHHHM OHH
JaIoT COMOCTaBHMble, TOCTATOYHO HAleXKHBE UH(DPHI.

JerasbHOe H3yueHHe KaJIHHCOAepXKAlIUX MUHEepasioB (CJI0M, IOJeBhiX
IINATOB) C TOYKH 3PEHHS UX T'e0JIOTHUECKOro NMOJIOXKeHHUs U MapareHe3Hca Ha-
JIOXKEeHHs1 TOC/AeAyIOIIHX IPOLECCOB, HApALY C HCCJAeNOBaHHeM MX BO3pacTa
pasJHYHBIMH MeTOJaMH, OCHOBAHHBIMH Ha DaZHOAKTHBHOM pacraje 3JeMeH-
‘TOB, HeOOGXOAUMO MAaKCHMaJbHO pacluiupHTb. TpebyeTcs Takke Gojee LIHPO-
Koe TpoBefleHHe 3KCNEePHMEHTAJbHBIX HCCJAEAOBAHHEH, COMNPOBOXKAAeMbIX Ke-
TaJbHbIM ONTHYECKUM U PEHTT€HOCTPYKTYPHBIM H3yueHHeM HCCJAeAyeMbIX
MHHepaJioB; 3TO AACT BO3MOXHOCTb CYIUThb O 3HAUEHUH MePeCTPOKH CTPYK-
TYpbl MHHEPAJIOB AJIS NOTePb PafAMOTEeHHOTo aproHa.

B 1955 r. (2) MHOfi oOTMeYaJuCh OCJAOXKHEHUS NPH ONpefeseHUH aGCoJIoT-
HOro BO3pAacTa, CBSI3aHHBIE C HeIOCTATOYHOH TOYHOCThIO ymoTpebassllefics
METOAHMKH OIpeleNleHHs1 KaJius (Hajuuve pyOHIHusA, THAPATAUHS H OKHCJeHHe
CJIIOA TIPH MOATOTOBKE K XHMHYECKOMY aHaMH3y M T. A.), B OCOOEHHOCTH mpH
MaJblX ero KOJHYecTBax, 4To AJs1 JOCTaTOYHO APEBHHX NOPOJ MOXET NPHBO-
AUTh K 3HAYHTeJbHHIM OTKJOHEHHAM LH(pHl abcoatotHoro Bospacrta. Toraa
2Ke ObIO MOKa3aHo 3HaueHHe TOro, YTO BO MHOTHX TPaHUTOHAAx noppupoBui-
fible BKpamJIeHHHKH KaJM-HaTPHEeBOTO TOJIEBOTo LINaTa, ABJAINecs Nopdu-
po6aacTOBBIME (MeTacoMaTHYeCKUMH) 006pa30oBaHHSIMH, HMeioT GoJee MO.0-
Jofi BO3pacT, ueM TOT Cy6CTpar, M0 KOTOPOMY OHH pasBHBajHCb. MHbIMA
CJOBaMH, KPOMe MeTOAHUEeCKUX NPHYHMH, HaMeuasJochb OOBSACHEHHe PacXoxKie-
Hus UUdp BO3pacTa B CBS3U C HEOAHOBPEMEHHOCTBIO (POPMHPOBAHHA OTHAEJb-
HbIX MHHEpAaJIOB B IPAHHTOMAHBIX MOPOAAX.

* JlanbHefimiie ucciegOBaHHUS KaJiH-aprOHOBBIM MeTOJOM MHHEPAJIoB H TIO-
POJl Pa3IHYHOrO TeoJIOTHYECKOro BO3PAacTa H pa3sMelllaloIMXCs B PasH4YHBIX
FeoJIOTHYECKHX CTPYKTypax MokasaJjd, uTo, Hapsly ¢ HeOJHOBPEMEHHOCTbIO
.06pa3oBaHus B NOPOJe OTJe/bHbIX MHHEPAJIOB, HMeJa MeCTO Murpalusi apro-
Ha, NpoTeKaBLIas N0O-pa3HOMY M3 Pa3IHYHBIX MHHEDPAJIOB B CBS3H C MOCJIENYIO-
UIMM BAUSIHHEM GoJiee MOJIOJBIX MarMaTHYecKHX Macc.

Ilas onpeneneHHbIX yuacTKoB CeBepHoro Kapkasa, HanpHMep KOHCOJMIH-
PORAHHBIX K MOMEHTY BHEIDCHHSI M3YueHHLIX TNOPOA M INO3JHee He HCIBLITAB-
WIHX HAJIOXKEHHOro BJHAHUA GoJlee MOJOABIX MarMaTHYeCKHX Macc, UH(pol
BO3pACTa M MYCKOBHTA, H MEPTHTH3HPOBAHHOTO MHUKDPOKJMHA H3 O[IHOH H Toil
e TerMaTHTCBOM XUJIbl OKA3aJHCh HAEHTHUHbIMHM (190 MJH. JieT) u COOT-
BETCTBYIOILIMMH Ie0JIOrHYeCKHM HaHHBIM 06 HX BO3pacTe.

DTH XKecTKHe MaccHBbl KaBkasza HHTPYyAHpPOBaHbl MEJIKHMH HHTPY3HSMH
IHOPHTOB H aHOPTOKJIA30BbIX [PAHUTOB, TPAHCTPECCHBHO NEPEKPLIBAIOTCS TPH-
acoM, ¢ o6pa3oBaHieM (a3aJbHOIO KOHIJoMepaTa H3 C6JOMKOB TOTo XKe AHO-
puta. Bospact BasioBoil nmpoGbl AHOpHTa OKasaJjcsi paBHbiM 220 MJH. JerT, a
noJieBOIUNAaTOROM (ppakuuu U3 Hero — 215 maiH. Jer. Ilosepominatosas ¢ppax-
HHs! U3 TPAHUTOB KPAeBOH YaCTH, C HaJMuMeM MaTepHaJia BMeLIAIOLUX AOpol,
3aXBau€HHOTO NPH BHEAPEHHH MHTPY3HH, faJja uHdpy Bo3pacra 215 MJIH. JIeT.
B 1aHHOM cayyae sICHO, 4TO TeOJIOTHYECKH MOC/JeHUKHenaseo3ouckue, HO
JOTpHACOBble HHTPY3HBHbIE NOPOAL H HX MOJIEBOIUNATOBAA PpaKuus ABHO He
[peTepreyn «OMOJIOXEHUA» N0 MNOJeBOMY IHMATy.
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lanbka nerMaToOMAHBIX MHKDOKJIHHOBHIX T'DAHHTOB H3 KOHIVIOMEDATOB
TpHaca, nerporpaduueckiy HAEHTHYHAs BepXHeNajeo30fCKHM XKHUJIBHBIM Tpa-
HHTAM JApyrux Mect KaBkasa, okasmBaercsi, HMeeT Bo3pact 210 MJaH. Jer.
CJenoBaTeJbHO, B TPHACOBEIE KOHIJIOMepaThl MONAMH AefiCTBHTENbHO NOTPH-
acoBble a He «IOPCKHe» DAHHUTHI, KaK 3TO MOIVIO OBl MOJIYYHTBCS TPH ONpere-
JieHHH BO3pacTa MHKDOKIHHA, mortepsBiuero 20—25Y% paauoreHHoro aproHa
BCJIEICTBHE NMEePTHTH3ALMH.

Hapsany ¢ TakuMH DaHHBIMH, Kasajocb Obl IO3BOJIAIOIIMMHU C IOJHBIM
JOoBepHeM OTHOCHTBHCSI K IM¢paM abCOJIOTHOrO BO3pacTa, NOJYyuYeHHHM Kak 1o
CJIOflaM M MOJIeBBIM LITIaTaM, TaK UM MO BaJIOBOIl NOPOJe, HMeeTCs CePHsS He-
OJHOKPAaTHO IIOBTOPEHHKIX H3MEPEeHHi, CBUAETeNbCTBYIOAA 0 BIAHSHUM HAJO-
KEHHBIX TeoJIOTHYeCKHX MPOLEeCCOB HAa COXPAHHOCTh PAJHOTEHHOro 4aproHa B
MHHEpaJax, yTo, OMOJIOXKHBAsi MHHepaJ, He NO3BOJIsIeT CYJUTb O BPEMEHH €ro
o6pasoBatns. Ho 514 e uudpol npH OAHOBPEMEHHOM IJ1y6GOKOM re0JIOro-mer-
porpaduiyeckoM H3yueHUH OOBEKTOB HCCAeLOBAaHHS MOTYT IIOMOUYb ONpeAesHTh
BpeMsl HaJIOKEHHS TOTO WJIH HHOTO Te0JIOTMYeCKOTO H3MeHeHHS NOPOAbI, CBH-
3aHHOTO C TNPUBHOCOM BelllecTBa WU C (H3UUECKUMH NPOIeCCaMH.

IlpoBeneHHble HCCAENOBAHHA MOKAa3ajH, YyTO BO BCEX CAydasx fBHOTO BO3-
NefCTBHSA HAJIOKEHHBIX BBICOKOTEMIepaTypHEIX MPOLIECCOB H CJII0OJa M KaJH-
€BBli MOJIEBOIl LIMAT TEPAIOT KaKylo-TO 4acTb PafXHOreHHOTo aproHa, NpH 3TOM
B cJlyyae CpaBHUTENBHO BLHICOKOTEMIIEPATYPHOrO BO3AeHCTBHSA CJI0Aa, O-BHIH-
MOMY, B 3HauuTeJbHO GOJIbllel CTelneHU COXpaHseT aproH, yeM KaJH-HaTpHe-
BbIll MOJIeBOH LINAT.

IToutn 100-npolleHTHAST MHIpallHsi HAKOMJEHHOIO aproHa NMPOHCXOAHMT, Be-
POATHO, B CJyuae BHICOKOTEMIIEPATYPHOrO H AJIMTENBHOTO NMPOFpeBa, 06YCHOB-
JIeHHOTO GJIH3KMM pacnojioxeHHeM BHelpuBllefics MarMel. HanpHMep, HHXKHe-
naJjeo30ficKkHe THEHCH H3 KOHTAKTHOTO OpeoJia TPETHYHOH HHTPY3HH, OKa3a-
JIoch, HMeloT Gauskuil ¢ Heft Bospact (60 maH. Jer). To ke NPOHCXOMHT C
KCEHOJIUTAMH [[PEBHHX TPAHHTOB.

CKasaHHOe BHIllle CBHAETENBCTBYET O TOM, YTO KaJH-aproHOBBII METOA, €
UCNOJIb30BAHHEM B KayeCTBe OObeKTa I HCCJIeOBAHHA OMHOTO KaKOro-HH-
6yap MHHepasia, 6e3 Iy6OKOro 3HaHHS NMeTPOJIOTHH H TIeoJIONHH H3ydaeMBIX
06bEKTOB He MOXKET GbITb TIpUMEHEH KaK PAAoBOH, AJs JIOOHX Clyyaes NpH-
TOJHLIA METOJ CTPaTH(HIUMPOBAHHS H3BepKEHHHIX 00pa3oBaHHNl CKJAaAYaThIX
obJiacrteil, €O CJNOXKHON UCTOPHEN PA3BUTHA MarMmaTH3iMa.

BMecTe ¢ TeM NpuMeHeHHe KaJH-aproHOBOro MeTofa /s Mojy4yeHHsr 60Jb-
HIOT0 KOJIHyecTBa 1Udp, NMPH NapaiselbHOM TIMIyGOKOM IEeTPOJOro-reoJiort-
YECKOM M3yYeHHH H3BepXKEeHHbIX 06pa3oBaHHil, HECOMHEHHO IMO3BOJHT H 000-
CHOBAHHO PAacu/ICHHTb IO 'BO3PACTy MaTMaTHuecKHe TIOPOIbl, ¢ HX JIPOM3BOI-
HBIMH, H B pfileé CJIyuyaeB BBISICHHTb [MOCJHENOBATENBHOCTE H  Xapakrep
NeTporeHeTHYECKUX TPOLECCOB.

MoxHO CcuHTaTh, UTO 3HAYeHHe HU(PH BO3pacTa, NMoJyyeHHOe H3 XOPOLIO
yCpelHEHHOl, Kaxe BaJOBON NPoBGH NOPOAH, NMPH AOCTATOYHOH TOYHOCTH HU3-
MEpeHHs pajMOreHHOrO aproHa M KOJHYeCcTBAa Kajiusf, N03BOJHT NDABHJBHO
ODHEHTHPOBATHCSI B BONPOCE O NPHHAIJEKHOCTH MOPOJB K ONpPeeNeHHOl reo-
JIOrHUeCKOl cHcTeMe. DTO CJeLyeT M3 TOro, 4TO PasHOBO3PACTHOCTb MHHepa-
JIOB H HaJIO}eHHble NpOouecChHl, ClIOCOOCTBYIONINe MUTPAllHi aprosa, uaille CBf-
3aHbl ¢ 3BOJIIOIMEN €IMHOMO HHTPY3UBHOTO KOMILIEKCa, AJIUTENbHOCTL 4Yero
peako mpesbitiaeT 50—60 maH. JeT, a 310 B oflieM clydae JaeTr y»Ke A0CTa-
TOUHOE JJISI HEKOTOPBIX TeOJOPHYeCKHX NocTpoenuil o6ocHOBaHHe, He IOCTH-
raeMoe 4acTo OGBIYHBIMH TeOJIOTHUECKHMH METOAaMH.

Hckaxennsi BO3pacTa, CBSI3aHHble C HaJIOXKEHHEM BJIHSHHMS Marmarude-
CKHX MACC HOBHIX MHTDPY3MBHBIX LIMKJIOB, OOBIMHO NPOSBJSAIOTCA B CleltddHye-
CKOH re0JIOTO-CTPYKTYpHOH 06CTaHOBKe, CONPOBOXKAAEMON H crielH(PHIECKHMH
netrporpadyecKuMH SIBACHUAMH, UTO BCeTAa MOXeT ObiTh 0OOCHOBAHHO BHISIB-
JIEHO TP MAETaNbHBIX Teosoro-neTporpadHyeCcKux HcclefoBaHHAX. B aTux
cyvyasix KaJiu-aproHoBbll MeToO[, He JaBasi HCTHHHOTO BO3PacTa MOPOJHL, MO-
MOTaeT YJOBHUTb XapakTep NPOXOAHBIUHX NPOIECCOB.

9 Cepus reosormyeckas, Ne 9 h- 29 1[9 17



HEKOTOPbIE 4TOrOBbIE JAHHBIE NO ONPEAEJEHHIO ABCOJIIOTHOT'O
BO3PACTA TEOJOTHYECKHX ®OPMALIUN OTIAEJbHBIX OBJIACTER
COBETCKOI'O COI3A H 3APYBE)XHbBIX CTPAH'!

JlokemOpuiickne o6pasosanus banatuiickoro n YKpaHHcKoro
KPHMCTAJJIHYECKHX MAacCCMBOB

HccnenoBanus mo onpegesieHHio BO3pacTa KPUCTAIHUECKHX TOPOJ HOKEM-
6pus Ykpanuckoro H Baartuiickoro MaccuBoB LJIHUTeNbHOEe BpeMst NPOBOLATCA
nabopatopuamu Akazemuu Hayk YCCP, PaxueBbiM wunctHTyTOM, HHCTH-
TYTOM TE€OXMMHH H aHaJHTH4YecKofl XumuHM, JlaGopatopuell reosiorud AOKeM-
6pus AH CCCP u BcecoiosHBEIM H.-H. Te0JIOTHYECKHM HHCTHTYTOM.

Hsyuenuio mnoasepranuch pasHble MHHEpPAJbl Pa3IHYHBIMI  MeTOJaMH.
TpyanocTe pacusneHeHHst KPHCTA/IMUECKHX N0POL AOKeMOpHs OGLLENOHATHA.

B peay.brate GoOJIbIINX YCHJIHH TlepeuHc/IeHHBIX BhIIIe HCC/IeAO0BATENbCKUX
YUPeXAEHUH KPUCTAJIHYeCKHe TIOPOABI ROKeMGPHS pacuieHeHbl HA HECKOJIb-
KO BO3DACTHLIX Ipynn (B MJIH. JleT).

BaaTHicKUA WHUT YKpauHCcKHI Maccus?
FpaunTthi:
Panaxnsu 1620—1640 YMaHCKue I'DaHHTHI 1450
Kapeanbt 1640--1870 Panakusu » 1650—1750
Bestomopu bt 1710—2020 Tokosckue » 1800?
Karapxes (?) 1820—3250 Ineficel, KpHCTaNAR-
yecKHe CJaHLbl 2000

Hasa cmon nokem6pusi Baatuiickoro maccupa B Ja6opatopun 3. K. T'ep-
JIMHra PYOHAHA-CTDOHIMEBBIM MeTOJOM TNOJYUYeH psaJi LHpp, Xopollo CoBra-
MO C JaHHBIMH KaJii-aprOHOBOrO MeToJa.

Ypan

[TepBBle e HcCeAOBaHHSl KaJM-aprOHOBBIM MeTONOM aGCOJIIOTHOTO BO3-
pacra (JI. H. OBunHHHKOBA ¥ Jpyrux) reojioruueckux opmauuii ¥pasaa gajau
O4YeHb HHTepecHble IHPPHL

MarmaTtnyeckue popMaunuu (B MJH, Jer)
I. JokemM6puiickuii atan

Panakusi Bepasiyma 1060
Ilarupcknit MaccHs 1200

II. Cpeanenaneosofickuil aTan (kaleaoHUAH)

Taranbckuit, KymBunckuii, [Tokposckuii, Kanguuckuii, Ayzp6GaxoBckui,
MarsuToropckuii  MaccHBsl 365— 385

III. Bepxnenaneo3olickuil aTan (repuHHHABI)

Bepx-HUcetcknit, Mypasuto-AnaGalckui,
HapMeHoropckuii MacCHBHI 245—290

IV. Mesosoficku#i (?) aTan

Tydobpekuns 6asanbra (Eskuno) 167
Jlunapur (KyumypuHckoe 6ypoyroJbHoe
MeCTOpOXJeHHe, BePXHHil Tpuac) 164

[To manubiM J1. H. OBynnHHKOBA, ¢ 3THMH 3M0XaM{d MarmaTtH3Ma CHHXpO-
HH3HPYIOTCST MeTaMop(HUecKie H3MeHeHUs BMelaiouuX Mopof. B yacTHOCTH

10 'lonp'MBOilHMHe HHXKe UMGbpPH BHUYMCJEHH Ha ocHoBe Ax=>5,50-10-!! rog—'! u M =472
« 10—10 ron-1,

2 B pa6otax H. I1. Cemenenxo npuBoaktcs Gosee npoGHoe AeseHHe N0KeMOPHA YKPaHH-
CKOTrO 11MTa, C HEKOTODhIMM OTJHYMAMH B Ludpax Bo3pacTa.
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cepunuroBeie cnanupl CesepHoro, KpacHorsapaeiickoro, SICbBHHCKOro KoJye-
JaHHBIX MeCTOpOXKIeHUH HuMeloT Bo3pacT 320—340 MmiH. Jer, oTBeyalroWui
BO3PaCTy KaJle[OHCKHX MaccHBOB YpaJaa.

Bruigenennsie JI. H. ObuuHHHKOBHIM MeTamopduuyeckHe ©06pasoBaHud
BepXHeNaJie030#CKOro 3Tana AaloT 6oJiee CJOKHYIO KapTHHY. BeposTHO, 31ech
HMeJIO MeCTO HaJIoXEeHHOe BO3/efiCTBHe BepXHemnaJseo3oHdcKoro MeraMopdusma
Ha NOPOJIL!, H3MeHEeHHble CPEeIHeNaNe030iCKUM MeTaMophH3IMOM.

Kaskas

B npeaenax Boabuioro KaBkasa B pa3HbIX CTPYKTYPHBIX €ro 30Hax HMe-
IOTCS1 MarMaTHyeckHe u MeTaMopduueckde GHOpMalMH YeTbipeX KDYMHBIX 3Ta-
MOB CJIOKHOrO MarmMatuaMa (BO3pacT B MJIH. JIeT):

1. Topoael, BMemalomye Y pyINTeHCKuil MarMaTHYeCKHI

KOMILJIEKC (KPHCTaJIM4ECKyUe CJaBLbl) Goabire 400
2. YpyuITeHcKHii MarMaTHU€CKHi KOMIJIEKC
(cpennuit naneosoit) 375—320
3. TepuuHcKue HHTpPY3HuH 255—190
4. Meso3zoiickuii MarmaTHam 150—100
5. TpeTuunelt MarmMaTuam 90—15
6. UYerBepTuuHblil MarmaTHaM JlaBbl, 3KCcTpYy3uR

JIHITapHTOB-aHAE3UTOB

B npenenax 3THX BO3pacTHBIX Ipyni o6GHApPYXHBAeTC BeCbMa CJOMKHAS
KapTHHA (OPMHPOBAHHS OTAENbHBIX MHTPY3HBHBIX MACCHBOB, HX XHUJABHBIX
cepuil, a TaKxKe fBJeHUH MeramMophu3Ma, MeTacoMaTH3Ma H CBA3aHHOroO ¢
HHMHU ODYREHEeHHUH,

Hsyuenne ocamounbix o6pasoBanuii Kaskasa, mpoBefieHHoe 3a nocjefHee
BpeMs, BHISIBUJIO HHTepecHbie (aKTHI.

1. B o6nactu pa3BuTHs MOJIOZOTO MarMarHima (IOPCKOrO M TPETHYHOrO)
OHANMHTEL CcHJIypa — NEeBOHA, OKa3aJoChb, CHCTEMAaTHYeCKH HMelOT BO3pacT
160—170 mas. Jer. DTH HUPH NOKA3LIBAIOT BO3PacT MeTaMop(H3Ma, HCIbI-
TAHHOTO CJAHLAMH, H OHH YCJIOXHEHHl HeloJIHOoi Murpanueii 6oJiee ApeBHEro
panvoreHHOro aproHa.

2. Buscauyioch, uto 1opckHe (JHiueBble apruyiaHTH CeBepo-3anajaHoro
KaBkasa umeloT Bo3pacT BO Bcex cayuyasx 240—260 mun. ser. D10 Bo3pact
TEePPUreHHOTO Tia/Je030HCKOTO MaTrepHaJsa, He WCMBbITaBIIero HaJOXeHHOro
MeTamopgusma.

3. Ty1ayKkoHHTH MeJjia U3 HeMeTaMOPGhH30BAHHBIX OTJOXEHHH Aanu HHOpH
80—70 MuIH. JleT, a MOHTMODHJUIOHHTOBblE TJIMHE W3 TPAXHTOBHIX TydoB
301eHa — 70 MJIH. JieT.

COBOKYNHOCTb NAHHBIX ONpefeNeHHsi aGCOJIOTHOrO BO3pacTa MarMarH-
qecKHX, OcaJloyHBIX M MeTamopduueckux mopog Kaskasa mo3BoJiser BHeCTH
KOPPEKTHBHl B HMeIOLIHeCs! [Ipe/iCTaB/eHHs1 0 reosiornn KaBKasa u ero pyAHHX
fdoraTcraax.

Cpepnsas Asns

Ilo nanuwm [. . lllepGaxkosa, A. {1. KprsioBa u ApyTHX, cped MarMaTu-
yeckux nopox Cpexneil Asuy mnoka MoryT ObiTh BblleseHhl (B0O3pacT B
MJIH. JIeT):

1. Kanepownaw Tepckeit Anatay, Tanacckwii Anatay u apyrae 365330
2. Tepupusnanl KypaMuHCKOro KoMnJexca, LWafijaiCKHe TPaHHTL 300—190

Hentpansunii Kasaxcran

BoabuinnerBo mutp ans rpannutonnos LlentpasnbHoro Kasaxcrana JoXKHTCS
B aHamna3od 320—375 mJH. JeT. Boablliag yacTh M3 HHX TeOJIOTAMH CUHUTAETCH
panHerepuuHckumu (Co?) u MeHbpliasg — aeBoHCKHMH (D2?), Uertsipe H,mgpbl,
TaKe OTHOCSAIIMECH K DPaHHErepUHHCKHM, JoXaTcs B npenesax 290—
300 maH. Jer.
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3abaiikaJbe

ITo matepuanam E. M. IloJoMaHOBOI, MOATBEpAHI0Ch OTHECEHHE TPAHHTOB
3TOH 06s1acTH K Me30KaiHo30l0 ¢ Bo3pacTtoM oT 85 a0 128 muH. JeT.

Haabhuit Boctok

ITo pannem H. U. ITonesoi, B [IpuMopbe BHIsIBJeHb (B MJH, JieT):

1. Tlaneo30ficKuii MarMaTH3M — IUIMaKOBCKHIl, TPO/IGKOBCKHI BO3HECEHCKHit rpaMThl 320—215
2, Panneme3sosoiicknit Marmatusm — Buku, Cootyxe, Kowkaposo 170 - 140
3. Kaiinosolickuit MarmMaTuam 115—30

[To matepnanam E. K. YcrueBa, Bospact H3BepiKeHHBIX Topox OXOTCKoO-
KoabiMckoit o6nactu (peku AnMmaHaukaH, I'pefiiua, Anan-Cy) nonagaer B
Auanason 250—295 MuH. Jer.

Hsyuennvie B Jlarecranckom ¢uanase AH CCCP usBepeHHBle NODOAbI
YyKOTCKOIo MOJIyOCTPOBa OTHOCSITCSI K KAailHO30HCKOMY 3Tamy MarmatHama,
TaK KaK BCe OHHM NOKa3aJu Bo3pact B mpegpesiax oT 40 no 110 muH. JeT.

3apy6exuble CTpaHbl

B crpanax 3anapa, raasHeiM o6paszom B CLIIA, uccaenoBanus B o6aactu
onpesesyiennss aGCOJMIOTHOrO BO3pacTa TaKXKe PasBUBAIOTCH YCIELIHO.

B CIIA omHOBpeMeHHO ¢ HALINMHU HaGJIIONEHUSAMH OBLIO OTMEYEHO, YTO
B pe3ysnbTaTe BO3NeHCTBUS HAJOXEHHBIX NPOLECCOB HAH HeOJHOBPEMEHHOCTH
00pa3oBaHHsi MHHEpaJIOB HMEET MECTO OTKJIOHEHHEe COOTHOLIEHHH MaTepHH-
CKOT'O BeIleCTBAa H MPOAYKTOB €ro PaJAHOAKTHBHOrO pacrnaja, Bexyllee K HcC-
KaxeHHI0 uHdp a6COoMIOTHOTO BO3pAcTa WM K HX Pa3/IMUHAM B 3aBUCHMOCTH
OT MPHMEHEHHOTO MartepHaJla H MeToAa. Psa pesysbTaToB Takux HCCael0Ba-
iinfi onyGaANKOBaH B oTUeTe AHpekTopa I'eodusuueckoil naGoparopun KapHeru
3a 1956—1957 rr.

OnpeneieHuss Bo3pacTa Mo CJIOJAM TPAHHTOB 3aMafHLIX LITATOB (CHCTe-
mH Kopaunvep, Apusonsl, Komopano, BalioMuHr U Apyrux) Kaju-aproHOBBIM
M pPyOHAMH-CTPOHIHEBEIM METOAaMH B OOJBIIMHCTBE cJydaeB AajH XOPOLIYIO
cxoxumocTh 1Hudp. OmnpenesneHue Bo3pacTa NOpPOX MO CJOZaM H3 06JacTH
Cénbepn Takxe Hajio HHTepeCHble HH(PH MO KAJTH-aPTOHOBOMY U pyGHAHH-
CTPOHLHEBOMY MeTOJlaM, MNOATBEPAMBIINE MpeANOJaraeMyrd MocJae]0BaTeNb-
HCCTh MarMaTHYeCKHX o6pa3oBaHHi M XOPOIIYI0 CXOOHMOCTh HHOP mo o60MM
MeTOoaM.

HHtepecHb Takxe UHGPHI, MOJY4eHHBle TIPH HCCJIENOBAHMAX IMPKOHOB H3
MOJIOABIX H JIPEBHHX TPAHHTOB B COMOCTAaBJEHHH HX ¢ UH(ppaMu no pyOHAHM-
CTPOHIIHEBOMY H KaJIH-aPrOHOBOMY MeToJlaM, MOJY4eHHBIMH AJA CJIOJ TeX e
nopoa llIBapusanbaa, Bores u Kanagbl. M3 sTux undp BHAHO, 4yTO HOCTOBEp-
HOCTb JJAHHHIX, NOJIy4aeMbIX YPaHO-CBHHIIOBLIM METOAOM, [0 LIHPKOHAM MEHee
HAJe)KHA, TAaK KAaK PasjidyHble H30TONHblE OTHOWEHHS HAIOT NOJYAC 3HAUH-
TCJBHO PacXOASIIHecs: BO3pacThl.

Ha X1 T'enepasbHoii accamGiiee MexXIyHapOAHOIO Te0[Ie3HKC-reodH3nYe-
ckoro cotsa B 1957 r. Ha ByakaHosnoruueckoit accounanuy psap AOKJAJ0B
GBI MOCBsILlEH aGCOJIOTHOMY BO3pacTy.

JI. T. Ongpuu, k. P. Tunton u Ix. JI. J3puc n1osoxuiu o6 HecaenaoBa-
HHAX, poBefeHnbix B MHctuTyTe Kapueru. [To MHEHHIO 3THX HcC/IeA0BaTeNEN,
wudppet mo U — Pb u Th — Pb mMeromam onpepenenuss Bo3pacTa LHPKOHOB,
MOHALUTOB H KOJYMOHT-TAHTAJHTOB HACTOJbKO CHJILHO BaPbHDYIOT, YTO BO3-
MOJXHOCTb HCIIOJIb30BaHHS 3THX MHHEDAJIOB CTABHTCH NMOJL COMHEHHe,

C. C. Toanpnu, X. Baansraapx u A. O. Hunp B noknane «Hccoenosanus
Bo3pacta no Ar#=K*-metony» npuBesn TakHe JaHHbIE: B TPYyMNIe HEH3MeHeil-
HbIX TPAHHTOB H TpaHHUTO-THeficoB ¢ BospacToM, kosebawomumes ot 500 mo
2500 muIH. JIeT, mosieBoii Inat oGHAapyXWJ TOCTOSHHBII HEJZOCTATOK aproHa
B 36% oTHOocuTeabHO catoabl. B Tex ofiacTax, rae Ha MepBHYHYIO KPHCTaJl-
JAH3aLHUI0O He HAJOMKeH MeTaMOp(pH3M, NPAKTHUECKH BO3MOXKHa NATHPOBKA H

20



no moJieBOMy lLunarty, M no caioge. [IoBropHble aHajM3bl H3MeJIbYEHHOro I0O-
aesoro mmnara (40—60 Mell) He oGHapyXHJM NOTepH aproHa 3a 4—12 Me-
caneB. Beuto 10Ka3aHo, 4TO CTHABNHOMEAHBI HE MPHUTOAHBI 1JIs ONpeleeHHs
BO3pacTa,

[To TI. M. Xapaelo («HUudopmanus 06 namepenun Bospacra no Ar=K u
Rb=Sr»), cpaBHeHne onpeieseHnii Bo3pacra 1o Ka/Ju-aproHOBOMY H pyGH-
JMHA-CTPOHLHEBOMY MeTogaM jpaer ofiiee coBmazeHue. Hecorsnacue cmsizaHo
ckopee ¢ sddextaMu MeraMop(uaMa, yeM C NMPHCYTCTBHeM H3GBLITOUHOrO ap-
roHa, BHIBETPDHBAHMEGM MJIM aHAMUTHUecKUMH omubkamu. [. Paya n
k. P. Tunton («Bospact HeKOTOPHIX , TepUHHCKHX™ TpaHHTOB B EBpoie»)
ONPeJeHIH BO3PAaCT TPAHUTHBIX MOPOA B «lenu repuuHua» u3 paiiona Ocuno,
lilpapusasbna, Bores, Anen u lleHnTpasnbHoro MaccuBa. Druio onpeneseHo
othouweHne U/Pb, Th/Pb u Pb/Pb Ha BwmiaenenHoM uupkone 1 K/Ar u Rb/Sr
B 6HOTHTe. Pe3ysabTaThl onpejesneHHst MO UUPKOHY BO BCeX CJyuasx HMeJH
BHYTPEHHHe DacCXOKAEHHS H IOKa3aJH, YTo pelieTKa 3THX UUPKOHOB MNocJe
KpHCTa//U3alnu Oba HapyllleHa. TakuM o6pa3oM, BO3pacT 3THX NOPOA He
MOKeT ObITh yAOBJNETBOPUTENIBHO ONpefieieH TONbKO U3yYeHHEM OJHHX IHPKO-
HOB.

Tlo py6uauii-cTpOHIINEBOMY H KaJlH-aprOHOBOMY MeTOZaM BO3DacT aHaJH-
3MPOBaHHEIX GUOTHTOB COBNAJaj U BO BCeX cJjyuasix JaBaj HH(PH OKOJIO
345+5-+ 106 jer. Ctpaturpacduueckuil Bo3apact 3THX NOPOA ONpeldeseHHO NO-
BecTanbekuit (IocpenHeKapGOHOBHII), OGLIYHO HX OTHOCAT K JAUHAHTY (HHMXK-
nHil Kap6on). OHaKo, ecyiu NPUHATD WKaay XoJMmca, H3MepeHHs TOKa3blBaloT
BO3pacT cpejHero cuaypa. CJienopaTenbHo, 3ak/ouaeT aBTop, JHGO IIKaja
BpEMeHH HeBepHa, Ju6o OWHGOoYHO crpaTturpaduueckoe onpexeseHue. 3AeCh
51 OJIKEH 3aMeTHTb, UTO M3yueHHas /1013, BO3MOXKHO, OTBeuaer GoJiee paH-
Hell MarMaTHUeCcKol NMopoje, H 3TH TPAHHTHl €l0 KOHTAMUHHDOBAlIbi.

Unrepecnrle nanunie noayucubl JIx. k. Baccep6yprom mno Bospacry ce-
piun T'yeHapM, CIOABI U3 NErMaTHTOB KOTOPOi U H3 MeTaMopdHyecKHx I0poa
JlaloT COIJIacHble BO3pacThl, paBHEE 350 MJIH. JieT. '

TIpuHuMass BO BHHMAaHHe JIHUIbL ONpEeJe/ieHHs] BO3PACTAa TFOPHBIX NOPOJ, B
Coerckom Corose obliee KOJUYECTBO KOTOPHIX MpeBbilier 2—3 THIC., TPEHMY-
ILeCTBEHHO KaJIH-apTOHOBBIM METOAOM, BCE Ke CJelyeT CKa3aTb, YTO MHOrue
TeppUTOPHH, ocobeHHO B BocTouHoll uacth Coserckoro Coio3a, c1abo 3aTpo-
HYTBl TaKMMH HCCJIeOBAaHUSIMH, HanpuMep ofuiMpHas o6J/acTb TPaNNoBOro
BYJIKAHH3Ma, HallX KUMOGepJanTh. Marmaruyeckue ¢opmaunu Auaras, KysHei-
koro Anaray, CasgH — XHHraHa Takxe »KAYT NPHUMEHEHHs K HHM MeTOAHKH
olpeneneHuss aGCOJNIOTHOTO BO3pacTa,

BrinesieHue 3TanoB pasBHTHA MarMaTH3Ma Ha TEPPUTOPHHM Hallleil CTPaHHl
€ MOMOUIbI0 METOAHKH COGCTBEHHO TeOJIOTHYECKOM W C INPHMeHeHHeM OIpefe-
JICHHS1 a6COIOTHOTO BO3PACTa IO3BOJUT NMOJOHTH K pelIeHHI0 U O6LIereoJioru-
4eCKHX npobseM, H npobiaeM NeTpopynOreHe3uca..

Jlaxke uMelolecss K HacToslleMy BpeMeHH LU(}pH W BbleJeHHBIe Ha HX
OCHOBE 3TaNbl Pa3BUTHS MarMaTH3Ma B PasHbIX CTPYKTYpHEIX oGaactax CCCP
TI0OKa3kIBAKOT, YTO B (JOPMHPOBAHHUM M TAKUX APEBHHUX CKJaaayaTeix obJacreii,
Kak YpaJs, u TakuX MoJoAbX, Kak KaBkas, noGepexbe Tuxoro okeaHa, npu-
HMMAIOT y4acCTHe KOMIJIEKChl MarMaTHYecKHX M MeTaMop(dHueckHX TMopoj, He-
CKOJIbBKHX TEKTOHOMarMaTHuyecKHX LHKJI0B. OTHOCHTENIBHO MOJIOJble CKAaj-
yatele o6jacti, HanpuMmep KaBkas, aa, noxaay#t, u [lpumopee, B TeueHue
ATUTENBHOrO BpeMeHH — nopsaka 500 MJH. JeT.— sIBJAAJUCh o6JaacTsiMu THe-
PHOINHYECKH BO3HHKAaBIIEro aKTHBHOTO MarMartHaMa.

OxHoit W3 3ajay AaJbHeHIIX NETPOJOrHYeCKHX HCCJe]0BaHHi, HeCOMHEH-
HO, SIBUTCS CPaBHUTEJbHOE H3ydeHHe 3BOJIIOLHH MarMaTHiMa BO BPeMeHH AJA
onpeaeseHHbIX T€OCTPYKTYPHBIX €IHHHI, U COMOCTaBJieHHe GJH3KHX N0 BO3pa-
CTY MarMaTHYeCKHX KOMIJIEKCOB JJsl PasHbIX CTPYKTYP.

Takue cpaBHUTeJNbHblEe HCCJENOBaHHsA, CONPSKEHHble ¢ MU3ydYeHHeM MeTaJ-
JIOTEHHYECKHX 0cOGeHHOCTell MarMaTHYeCKHX KOMILIEKCOB H X T€OXHMHMH, Re-
COMHeHHO OYyAyT TOJIOXeHbl B OCHOBY MNMEeTPOJIOTHUECKHX 000O0iIeHHit Mo 3BO-
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JIOUHH MarmaTtuaMa Ha Tepputopun CCCP H mo BBIICHEHHIO I'eHe3nca Mar-
MaTHYECKHX U MeTaMOP(hHUYECKHX MOPOA, a TAaKXKe acCOLHHPYIOUIUXCA ¢ HHMH
pyZonposiBaennii. MHorne npo6JeMbl Te0IOTHH, B YaCTHOCTH Npo6JeMa cTpoe-
HHSl 3eMHOH KOpHI, HailleT HaJeXHYIO ONOpy B NPHMEHeHHH MeTOJHKH orpe-
AeJieHHs1 aBGCOMIOTHOrO BoO3pacra.
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U3BECTHA AKAJLAEMHH HAYK CCCP

Cepus reonornueckas
1959, Ne 9

M.B.AEHHCOBA

CTAAHUNHOCTDb )XHIIbHOTO MENHO-HUKEJIEBOI'O OPYAEHEHHUS
MACCHBA HUTTHC-KYMY)KBE-TPABSIHAY

3a nocaeaxne rofsl NoJyuyeHbl HOBHE JAaHHbE 0 (DOPMHPOBAHUH XHUABHOrO MeIHOHHKe-

s1eBoro MectopoxaeHus Hurtuc-KyMmyxkbe B MoHue-TyHApe. AHAAN3 TeKCTYPHOCTPYKTYPHHIX

ocoGeHHOcTell py/[ NpHBes aBTOpPa K BEIBOAY, YTO B NPONECCE OPYAEHEHHS MOXXHO BLIAENHTH

TPH CTagMH PYAHOH MHHepaJH3alHH — MarHeTHTOBYIO, MHPPOTHHO-NSHTIAHAUTOBYIO H XaJjb-
KOIHPHTOBYIO.

Bonpocy cramuiiHOCTM ruapoTepMaJbHOrO pynaocoGpasoBaHHA U POJH
BHYTPHMHHEpPAJTH3aUHOHHON TEKTOHHKH B 3TOM Tipoliecce B MoOCJefHee Bpe-
Ms yrdessiercss 60Jblioe BHUMaHHe.

Uto KacaeTcss MarMaTHYECKHX MeCTOPOXKAEHHH, K KOTOPbIM OTHOCHAT
MenHO-HHKeJeBble CYJb(pHAHbIE MeCTOPOMXKIEHHS, TeHeTHUECKH CBsI3aHHBIE C
OCHOBHBIMH M VJbTPAGCHOBHBIMH NOPOZaMH, TO BOMPOC O CTAAHIHOCTH
opyleHeHHs clle ciaGo pa3paGoTaH H HeAOCTATOYHO OCBELIEH B JIHTEpaType.
B 3TOM OTHOINEHHH 3ac/ayXUBAIOT BHHMAaHHs HAHHBIE, NOJyUYeHHbIE TIPU U3Y-
YeHHH XHUJbHOro MecropoxiaeHHs Hurtruc-Kymyxkne B MoHue-TyHape.

Eute B 1947 r. B. K. Koryabckuit (1) oTMerus, uTo Ka)pasa pynHas
J)KHJ1a MMeeT CBOU OTJHUYHTEJbHBIC OCOOGEHHOCTH., DTO 3aKJKOuYaeTcss B pas-
JINUHH, BO-MEePBHIX, KOJHYECTBEHHBIX COOTHOIIEHHH MeXAy FJaBHBIMM pyI-
HBIMH MHHepaJaMH H, BO-BTOPBIX,— CTPYKTYPHBIX OCOOEHHOCTeH pya.

Oco6eHHOCTH MHHEPAJOrHYECKOr0 COCTaBa H CTPOEHHS XKHJI, COIVIAaCHO
B. K. KotyabckoMy, SBASIOTCA CaefcTBHeM AH(pdepeHimanuy cyabOUAHON
Marmbl, NpoHCHIeqIied TNpH ee J[BHKEHHH 1O CJIOXKHOH CHCTEMe TpellHH.
ITlepBoHaua/sbHasi HEOAHOPOXHOCTb COCTAaBa CYJAbQHAHOA MarMel, Io
B. K. KorynbckoMy, Bpsil JH MoOTJia MIpaTh pellaioilyl0 poJi 3 pasHo-
06pa3snu KHJ. .

IMoaznuee I'. B. Xoamos u [. A. [llunbHukop (4) BHOeJulin B npoliecce
(POpPMHPOBAHHS KHJILHOTO OpPYNEHEHHs JBe CTaAHH — MarHeTHTOBYIO H CYJib-
¢uaHyl0, KOTOpPble OHH <BA3BLIBAIH C pPAasJHYHbIMH® 3TaNaMH HHBEKUHH
MarMarHyeckoro pyxHOIO paclviaBa B TpeIUWHHBIE "3GHBI MaccHBa. Mexay
CTaIUAMH OpYReHeHHs NPOHUCXOAMJH TEeKTOHHUeCKHe MOJBHIKKH, BBI3BaBILHE
HNPHOTKPHIBAHHE WJH TOBTOPHBIE Pa3phIBH BIOJb XKHJIbHBIX TpelllMH. B Tpe-
LUIHHAaX NPHOTKPHIBAHHS H 30HAX OCJNa0JEHHOI'O [aBJleHHUs, BBI3BAHHBIX Ta-
KMMY TOBTODHBIMH pa3pBIBAMH, JIOKaJU30BaJCs TOT PYIHBIl MHHepaJs HiH
accoUHallUsl MHHEPaJoB, KOTOPHe OTVIAraJuch K3 PYJAHOH Marmel BO BpeMs
APHMOTKPLIBAHHS AAHHOTO pasphiBars

3a nocsenHue roAbl B CBA3H € pasBeqKoll (JaHTOB H HHXKHHX TOPH30H-
ToB MectopoxaeHus Hurrtuc-KyMmyXbe nosyueHbl HOBble HHTepecHble IaH-
Hbl¢, MO3BOJAIONIME YTOYHHTH HalllM NpeNcTaBJeHHs O ero (OpMHPOBAHHH.
Huke uasaraiorcs pesysbTaThl HccJenoBaHuil aBropa 1955—1957 rr.

KPATKHE CBEAEHHSI O TEOJIOTHYECKOM CTPOEHHUU MECTOPOXXIEHHA

I'eoslornyeckoe omucaHHe MeCTOPOXKIAEHHS MOXKHO HAHTH B psle ony6iaH-
KOBaHHBIX PaboT, NMO3TOMY HHXKe NpHBeIeHbl JHUIb caMble” o6liHe H Haubo-
Jiee BaXKHbIE [JI Hac CBENCHHS.
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Mecropoxxaenne npuypoueHo k MaccuBy Hurtruc-Kymyxbe-Tpassunas,
BHITSIHYTOMY B CeBePO-BOCTOYHOM HanpaBJleHHH H NpelCTaBJsAlolleMy 3anaf-
HYyI0 BeTBb <CJIOKHOTO IO CTpOeHHI0 MoHueropckoro mayrona. Maccus
ABJISETCA MOJIOr0 HAaKJIOHHBIM, IEPBHYHO pPAacC/AOEHHBIM H CJOXKEH IHpO-
KCEHHTaMH (GPOH3MTHTAMH), ONHBHHOBBIMH TNHPOKCEHUTAMH H MepPHAOTH-
tamu. [IpugoHnas yacTb MaccHBa 06pa3oBaHa MOJEBOLINATOBBIMY 1IOPOdaMHU:
MOJIEBOLUNIATOBLIMH NEPHAOTUTAMH, KDYNHO3epHHCTHIMH I10JIEBOLINATOBLI MU
IIMPOKCEHHTaMHU, ra66po-HOPHTAMH, KBApLEBO-GHOTHTOBLIMH HOPHTaMH.

PynHele xujbl 3a/eraiot B TO/Lie OJNHBHHOBBIX MHPOKCEHUTOB B OCEBOH
YacTH MacCHBa M NPOCTHPAIOTCA NPHMEPHO NapaJijlesibHO ero AJHHHOH OCH.
PyzaHoe nojie COCTOUT H3 HeCKOJbKHX [AeCATKOB XKHJ, pa3Mepbl KOTOPHIX 1O
MPOCTHPAHHIO M NAAEHHIO KoJae6JaI0TCS B IUHPOKHX Npefesax. B ueHrpaib-
HOH 4YacTH DYAHOIO MOJA JKHJbl MMEIOT NOYTH MEepHIHOHAJbHOE IIPOCTH-
paHHe, OTKJOHSISICb K <CEBEPO-BOCTOKY H I0ro-3anajgy B ero CeBepHOH H
10kHOi uacTax. Ilagenue xua kpyroe (80—90°), HampaBJeHHOe K oceBo#
yacty MaccHBa. C riy6uHOH MOLIHOCTB XKUJ yMeHblIaeTcs, AJHHA yGnBacr,
TeM He MeHee pPyLOBMellalolllHe TPelIHHKE NPOCJAEKHBAIOTCS Iy6XKe H, BO3-
MOKHO, Ja)e 10 JHA MaccHBa.

Ha npopo/sixkeHHH CepHH PYAHBIX XKHJ [O NaleHHIO, B HHUXHEH YacTu
MacciBa MoHueropckoil reoJioropaspefoyHONl mapTHell BHsBJIeHAa 30Ha
CYLIeCTBEHHO XaJbKONHPHTOBBIX PYAONPOSBJAEHHIl, NpeACTaBJeHHAS OTHAC/b-
HBIMH MEJKHMH DYJAHBIMH TeJaMH XKHJI006pa3Hoil a Takxe TrHe3foo6pasHoit
(OpMEI, CONPOBOXIAKUIHUXCS BKPaNJEeHHOCTBIO CYJNb()HIOB.

XaJbKONHPHUTOBbIE pYIONPOSIBIAEHUST 3aJIeraloT B TOJIE INJaTHOKJ1a30-
BbIX TEPHAOTHTOB B BHJAE CPaBHUTENbHO Y3KOH 30HBI, BHITAHYTOH BHOJb
0CeBOH yacTH MaccHBa. JTa 30HA OTJelleHa OT PaCHOJOMXKEHHBIX BHILIE PY/i-
HBIX JKHJ MHTepBaJOM, B KOTOPOM HeKOTOPHIMH GYpPOBBIMH CKBaXXHHaMH
BCTPEUYEHBl MeJKHe JXHJoo6Gpa3Hbie 000C0O0JeHHS MeAHO-HHKeJeBbIX PpYI.

Ilo ycioBusM 3ajieraHdsi U OTHOLIEHHIO K BMelUAIOLIUM NOPOAAM, Xaib-
KOMMPUTOBBIE PYNONPOSIBJAEHHS MOXKHO pa3lleIiTb Ha ABE TPYMNMHL

K nepBoii rpynne OTHOCATCS PyAONpOSBJEHHS, NPHYPOUEHHLIE NPeHMy-
1IECTBEHHO K 30HAM CMSTHSL M pacc/laHleBaHHs IJIardoK/J1a3oBLIX NMEpHIO-
THTOB. ODTH 30HBl CJOXKeHbB aM(pHGON0-XJOPHTO-TAJBKOBEIMH TOPOAAMH.
Tesla MacCHBHBIX XaJIbKONAPHTOBEIX DYyJA, NMPHYPOYEHHBIX K HHM, HMEIOT
O6BIYHO KHJI006pasHylo (opMy; BCTpeualOTCsi TakKe NPOXKHJKH, THe3ja H
060co6/1eHHs Py yAJIHHEHHOH (OpPMBI BCJAEACTBHE PaCNOJIOXKEHHS HX BAOJb.
NJIOCKOCTeH paccjaHueBaHHsi NopoAbl. CTPYKTYPbl TaKUX CKOMJIEHHH CYJib-
(¢UI0B HOpMaJbHblE, 3eDHHCTHIE, KaTakaas oTcyrctByeT. Tesa MaccCHBHBIX
pyL cogepxarT MHOIOUYMCJeHHBIe BKJIOYEeHHst paccjaHloBaHHO# ampuboso-
XJIOPHTO-TaJbKOBOH MOPOALI M OTHeJbHHIX CJaralolux ee MHHepajoB. Mac-
CHBHBIE DYAbI B 30HaX CMSITHS M Dacc/JaHLeBaHHA CONMPOBOXKIAIOTCA BKpan-
JEHHOCTBI) CYJb(HIAOB B H3MEHEHHBIX NepHAOTHTAX.

Bropyiwo rpynny o6pasyloT Xa/JbKONHDHTOBLIE PYyIbl, NPHYPOYEHHBIE K
JafikaM ra66pOMOHBIX (IpenMyluecTBeHHO raGGpo-MerMaTHTOBBIX) TNOPOA.
MaccuBHbBle pyIB 34ech NpHypoueHsl K HauGoJee neOpMHPOBAHHBEIM
yuactkaM pnaek. OHM cofep:kaT MHOrOYHCJeHHble BKJIIOueHHs ra6Gpo-mer-
MATHTOBOH MOPOABI H OTAEJNEHBIX CJaralollliX ee MHHepasnoB. MaccuBHHE
pPYIOBl TaK¥e CONMPOBOMKAAIOTCH BKPANJEHHOCTBIO XaJbKONMHPHTA,

CTAAHAHOCTb XHJIBHOrO OPYIAEHEHHSA

Pynueie xuani MaccuBa Hutrnc-Kymyxbe-TpaBsiHasi C/IOXKEHB MacCHB-
HBIMH pyAaMH, TJIaBHBIMH MHHepaJaMH KOTODHIX SBJSIOTCA MHPPOTHH, MEHT-
JIAHJMT, XaJbKONHPHT M MarHeTHT. B pe3Ko TOAYHHEHHOM KOJIHYECTBE
IIPHCYTCTBYIOT NMHPHT, HJIbMEHHT, KyGaHHT, BaJJIepHHT, CaNepHT, TajleHHT
H MHHepaJ H3 TPynnsl MJIaTHHDL.

Ha ocHoBanuM H3yueHHs MHHEpPAJIOTHYECKOTO COCTaBa PYA M COOTHOMHIe-
HHH NapareHeTHYeCKHX acCOLMaliMii MHHEpaJoB BLIAENANTCA cjelylollne
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pa3sHOBHAHOCTH: NHPPOTHHO-NEHTNAHAHTOBbE  (rJaBHble), MarHeTHTOBblE
H XaJIbKOLHPHTOBbIE DYIBI.

AnodH3bl XKHJ, HX NMepeXHMbl H MecTa NepeceueHHsi AaeK CJOMKEHbI
NpPeHMYIIeCTBEHHO XaJbKOMHPHTOBBIMH pPYAAaMHM, a XKHJbl MarHeTHTOBBIX
PYA — MaJIOMOLIHBle, KODOTKHE IO TPOCTHPAHHIO M INajeHHI0, OGBIYHO
3aJIerTaloT B 30HAX CMSATHSI M pacclaHLeBaHHS OJUBHHOBBIX NHPOKCEHUTOB
M MepHAOTHTOB. B MeCTOpOXKIAEHHH H3BECTHO HECKOJBKO XKHJ CyLIeCTBEHHO
MarHeTHTOBOIO COCTaBa.

PyaununbiMH reojoraMu yCTaHOBJIEHO, YTO KOJHYeCTBO MarHeTHTOBBIX
PYA B pyIHBIX XHJIaX YyBeJHuHBaeTcs ¢ NIyOGHHOH. B ruy6okux ropuaoHTax
pPyOHukd MarHeTUTOBBLIE PYJAbl CJ1aralOT 3HAYHTeJblble YYaCTKH 30H CMSTHSA.

CpaBHuBas HaGaI0JeHHs, NOJyUeHHbEle IPH H3yYeHHH OTAEJbHbIX PYIHBIX
JKHJ, MOJKHO B HHX BLISIBUTH PsiJi OGUIMX YePT H TeM CaMbIM OCBETHTb 00UiHe
ycaoBusi (GOpPMHPOBAHHA MeCTOPOXKAEHHUS. YUHThIBas AAaHHBE, MOJYYeHHHE
APYTHMH HCCJIel0BaTeNsMH, aBTOP CUHTAeT ‘BO3MOXHBIM BBHIJEJNHTH B MPO-
uecce ¢GOPMHPOBAHUS KH/IBHOIO OPYAEHEHUsl TPU CTAAUM MHHEeDaJH3aUuH —
MAarHETHTOBYIO, MUPPOTHHO-NEHTJIAHIHTOBYI0O M XaJbKOTMPHTOBYIO, pasie-
JIeHHble  BHYTPHMHHEpPaJH3aUHOHHBIMH  NOABHXKKaMH, NPHOTKPHIBAHHEM
JKHJIBHBIX TPeIlHH M YaCTHYHBIM Apo6JaeHueM paHce cOGpa30BaBIUUXIA DYA.

IlepBass crtamusi xapakrepusyerc ¢GopMHPOBAHHEM MArHETHTOBBIX DYI
6e3 compoBOXKAeHUs CyAbGUAHBIX MHHepanoB. O6oralleHne pya <yabdH-
JaMH DPOHUCXOAHJIO JIMLIb TpPH HaJoXKeHUH Ha HHX TNOCJTeLyIOUWHX CTaixi.
YcraHOBJIeHHOe CNEeKTPaJbHBIMH aHAJH3aMU NPHCYTCTBHE HUKessl B Marie-
THTE, NO-BUAMMOMY, GOYCJOBJCHO MeIbUaiflUMMH BKJIIOUCHUAMH B HeM
neHTAanauTa. OTHOXKEHHe MAarHeTHTOBBIX DPYA NPOHCXOAWAO NYTEM BHINMOJ-
HEHHSI TPelUMHHBIX TNOJIOCTeH, a 0TYaCTH TaKXKe MOCPCACTBOM 3aMeElleHHs
ra66po-nerMaTHTICB, 3aHUMAIOLIUX Ty JKe CHCTeMY TpeLMH, YTO ¥ DYZAHbIE
XHUJBL. 3aMelleHHI0 NMOABEPI'aJiUChb YYaCTKH raG6po-nmerMaTHTOB, IpeaBapH-
TeJbHO TEKTOHHYECKH HapylleHHbie. Ha HekOTODBIX ywacTKax MarHeTHTOBHIX
pya HabaofgaeTca OpeKuHeBHAHAs TeKCTypa, oOyC/JOBJeHHAas HaluyHeM
06JIOMKOB ra66po-nerMaTiTa, CeMeHTHPOBAHHBIX MATHETHTOM.

Co BTOpOI, GoJlee MOLIHOM H KOJHYeCTBEHHO 6oJiee 3HAYMTEJBLHOH CTa-
IHeH cBs3aHO o6pasoBaHHe NHPPOTHHO-NEHTIAHAKTOBLIX pya. Ilpu uayue-
HHH CTPOEHMsI PYAHBIX XXHJ B TOPHBEIX BBIPAaGOTKaX yCTaHABJHBAeTCs, UTO
npollecc HOBOTO TPeUIHHOOOPa30BAHHUA BO3HUK BO BCAKOM CJyyae MOC/e
TOro, KaK OTJIOXK€HHe H KPHCTAJVIH3allHs MarHeTUTOBLIX Py IIONHOCTbIO
3aKOHYHJIHUCH,

Ot1/i0xKeHHe MUPPOTHHO-MEHTIAHAUTOBBIX PYI, TaK e Kak M MarHeTuro-
BbiX, NPOHCXOAWJIO He TOJBKO NYTeM BLINOJHEHHS] OTKPBITHIX MOJOCTEH, HO
H 3aMelleHHeM MAarHeTHTOBBIX PyJ U rab6po-nerMaTHTOBOH MOPOJHI.

Ha6monenus B nmojx3eMHBIX BhIpaGoTKax IOKasbiBalOT, YTO MArHETHTO-
Bbi¢ DYABl NOJBEPrajHch MecTaMH AHHAaMHUYECKHM BodieficTBHAM (BbIpa3HB-
IIHMCH B KaTaknase H CBOeo6pa3HONl MHJOHMTH3alUMM) H CynbPHAHOA MH-
Hepa/Jau3alHH,

Ilponukass B Maccy MarHeTHTa BAOJb TPELIHHOK, CyJbHIb 06pasyor
OTJleJIbHElE NPOXKUJIKH WM ceTb UX. IIpH masnbHeiluieM PasBUTHU 3TOr0 IpoO-
uecca, Koria pyAHble pacTBOPHl NPOHHKAJM B MAarHeTHTOBYIO MacCy BAOJb
CYOMHKPOCKONHYECKHX TPEHIHH H OT HUX B TJyGb MacCHUBHBIX yUYacTKOB,
06pa3oBa/iiCh CKOIICHHS CYJbQHAOB HENpPaBHJIbHBIX pPaclJbIBYaTBIX OYep-
TaHHil. IIpu ewe Gosee HHTEHCHBHOM 3aMELIEHHH MAarHeTHT COXPaHsICA B
euje pas3oOilleHHBIX OKPYTJIbIX HJH YIJIOBaTHIX pefiuKToB. O6pa3oBaHHbIe NPH
5TOM TEKCTYDHl $SIBJAAIOTCS pe3yJbTaTOM AHHAMHUECKHX BO3IeHCTBHHl Ha
MarHeTHT W 3aMellleHHsi ero 6oJiee TO3XHUMH CyJabbHIaMH.

SInenuss 3aMelienuss cyJbdupamu rab6po-NerMaTHTOBON MOPOJABl HaH-
€osee OTYETIHBO (PHKCHPYIOTCS HA I0KHOM YYaCTKE PYLHOTO MOJs.

Our. | WIJTIOCTPHPYET YUYaCTOK JKHJIBI 36 B MecTe ee nepexona B ra66po-
NerMaTHTOBYI0 HNaHKy, NMPHYPOUEHHYI0 K 30He HHTEHCHBHO paccJjaHlOBaH-
HOTO MepHAOTHTA,
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ITotocuaThle TEKCTYpHl MPOSBJAKTCS HE TOJBKO B UYepeloBaHHH pyi,
©06pa3oBaHHBIX B pa3Hbie CTaAMH MHHepaNu3aluH. B npenenax yvyacTkos
JKHJI, CJIOXKEHHBIX MHPPOTHHO-NEHTJAHANTOBLIMH pYHdaMH, TakXe Habjioaa-
I0TCs  foJiocuatele TekcTypHl. IlosocuaToe cTpoeHHe 3THX pyaA, KaK 3T0
ycradoBsedo . H. EauceeshiM,
00ycJ/IOBJIEHO 4YepeJOBaHHeM, BO-
MePBHIX, I0JOC NHPPOTHHOBOIO
CcoCcTaBa ¢ OGOTrallleHHBIMY Top-
pHPOBHAHBIMU KpHCTaddaMHu
NeHTJaHAHTa; BO-BTOPbIX, MOJ0OC
NHPPOTHHOBOIO ¢ocTaBa ¢ obora-
LIEeHHbIMH  MeHTJaHAKTOM, NpH-
yeM TIOCJIeAHHH B 3TOM cJjyuae
npeacTaBjieH YIJHHEHHBIMH 3€p-
HaMH, ODHEHTHDOBAHHbIMH IJ14H-
HbIMH OCSIMH KOCO IO OTHOLUEHHIO
K HanpasJeHHIO TO0JIOCHATOCTH
pylbl; B-TPeTbHX, HaJUYHEM B
Macce MHPPOTHHA LENOYeK IeHT-
JlaHIHTa, COCTABJEHHBIX H3 Vi-
JIMHEHHBIX  (HIUOMOP(HBIX IO
OTHOLLUEGHHIO K TNHPPOTHUHY)
3epeH, pacnoJoXeHHBHIX  1ep-
NeHAHKYJIAPHO NOJOCYATOCTH PYy-
Aabl. [lopdupoBuaHee 3epHa nexr-
JIAHIHTA TPUYPOUEHH B PAC g, 3 11550cqatoe CTPOEHHE XHJBI, 00YCJIOBIEH-

KUT K uX KoOHTakTaM. Hepeako yoe wepenopanmem marnerntopbix PYA C MUPPOTH-
B BHAEC INPEPBIBUCTBIX KaeMOK HO-TIEHTJaHAUTOBLIMH.

3epHa pacnonox{eﬂbl TAK3Ke IIO 3apHcOBKa yuacTKa KpOBJAM IITPeKa NO XXuje 36 na ro-
pusoHTe 142 M. M. 1 :20

nepudepud o6JOMKOB TOPOJ, 3a-

KJIIOUEHHBIX B CyJb(pHAHOH Macce,

Ha6mnonenna B moaseMHBIX BHpaboTKax MNOKa3bIBAIOT, YTOo B 06pa3oBaHui
JIMHEHO OpPHEHTHPOBAHHOTO pACHOJIOXKEHHsI 3epeH MHeHTJaHIHTa GoJibLIYIO
poJib HTpajii TEeKTOHHYeCKHe TOABHXKKH, B pe3yJbTaTe KOTOPHIX BO3HHKJIH
nepucThie TpeWHHb B nuppoTHHe. O BHINOJHEHUH STHX TPELIMH CBHAETENLII-
ByeT HaJ/JHM4YHe pAa3BeTBJEHHBIX JKUJNOK MEeHTJaHAuTa B Macce NUPPOTHHA
(¢ur. 3). Atn daxTe ykasbiBalT Ha GoJee MosaHec 06pa3oBaHue TeEHTAAH-
AMTa (1O KpaliHe#i Mepe yacTH €r0), YeM NMUPPOTHHA. TeKTOHHYECKHe JBHKe-
HHst TIDOSIBUJIHCH, KPOMe TOTO, B BHJE TPEIlMH C IJIaJKO OTNOJHPOBAHHBEIMY,
cJeTKa ro()pUpPOBAHHBIMH 3€pKalaMH CKOJIbXKeHHs. ITH NOBTOPHBIE NBHXKe-
HHs 0O0yc/JOBHJIH 00pa3oBaHHe 30H MHJIOHHTH3MPOBAHHBIX Py, NOAPOGHO
onucaHHbix B A. MacneHnukoBbiM (3).

Tperba cragus MuHepaJH3alUH XapakTepusyeTcs Aa/bHeHIINM H3MeHe-
HHEM 0©OCTaBa pYNOHOCHBHIX pacTBOPOB K OTMEYaeTcsi OTJIOXKeHHEM pya
CYUIeCTBEHHO XaJbKOMHPHUTOBOTO COCTaBa, 0GOCOGJEHHO pacrnosaralouiuxcs
B PYOHBIX JKHJAX Ha pPa3JIMYHBIX TOPH3OHTaX. XaJbKOIHPHTOBLIE pYIbl
HEPEOKO MPHYpPOUeHHl K NepexkumaM, (uaHraM pyAHBIX XKHJI H K MeCTaM
nepeceyeHUs NaeK. XaJbKONHPHTOBasl CTaAUS MUHEPAJU3ALUH MPOABJAETCA
Takke B 0GpPa30BAHMH MOJOCUATHIX TEKCTYp PyA, OOYCJOBJEHHHIX Yepeo-
BaHHeM HHPPOTHHO-NIEHTJAHAHTOBBIX PyH ¢ XaJbKONHPHTOBHMH. Haub6osee
OTUETJIHBO IIOJIOCYATOE CTPOEHHE pyAbl OBLIO BLIPA’KEHO B BHIPaGOTAHHOM
B HacTosiliee BpeMsi BOCTOYHOM Kpblie XKuabl 16. [paHHIB MeXIy XaJbKo-
NUPDHTOBBIMH H NHUPPOTHMHOBBIMH PYyIaMH 3[eCb pe3kHe. XaJbKOHPHTOBbIE
PYAB MeCTaMH pacCloJOMKeHbl BAOJb KOHTAKTa MardHeTHTOBBIX Dyd ¢ MHp-
DOTHHO-NeHTJMaHIuTOBLIMUY (Hur. 4). Hapsaay ¢ 3THM B HEKOTOPBIX XKHJax
noJOCHl XaJbKOMHPHTA UMEIOT paclJblBUaThie IpaHHIbL

Brigenssicb mocjie MarHeTHTra, MeHT/JaHIWTa M NHUPPOTHHA, XaJbKOIHUPHT
BLIONTHAET NIPOMEXYTKH MeXJAy 3epHaMH 3THX MHHepaJoB, o6pa3yeT Npo-
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KHJKH H BTEKHM MO TpeUHHKaM, MHOTJAa 4acTHYHO 3aMelllasa HX (0co6eHHO

MarHeTur m nupporHH). Hepenko openu xasabkonupura HaG/l0galoTCss MaJj-

KHe 3epHa IIMPpPOTHHA, NpeacTaBislollHe <oGOH He3aMelueHHblE OCTATKH

60Jiee KpyuHBIX 3€peH, O UeM CBHAETEJbCTBYET UX ONHHAKOBasi ONMTHYECKast
OpHEeHTHpUBKA.

Hepenko HaGaiofnaeMoe NoJocyaTtoe CTPOEHHE XajbKONHPHTOBHIX pYI B

PYIAHBIX Kn/axX, a TakiKe HaJHYyHe HX OGOCOGJIGHHBIX YUaCTKOB H CaMOCTOs-

TeJBHOH 30HBI CYIHECTBEHHO XaJIbKOIH-

i PHTOBOrO OpYAeHeHHs B HHXXHell 4acTi

I i MaCcCHBA Ha MPOLOJKEHHH CEePHH DYIAHBIX

( XKHJ 10 MAfEHHIO MOCJYXHAH OCHOBaHH-

€M K BbLAEJIEHHIO XaJbKOIHPHTOBOH CTa-

JAMH MHHepaMU3alHH KaK CaMOCTOSTeNb-

A Hofl.  MuHepaJoruueckas accoUHalHA

CTagHu XapakTepH3yeTcs pPe3KUM [1peod-

JlagaHHeM XaJbKONHPHTA, MO CPaBHEHHUIO

C NHPPOTHHOM W MEHTJAHAUTOM, TNPHCYT-

#m CTBHEM MHHepaJoB TPyNnbl IJIATHHBI H

o7 apCeHH/IoB HHKeJs, He OGHapy»KeHHBIX B
,/ MHPPOTHHO-NEHTIAHIUTOBLIX pYAaX.

o Jnsi oT/MIOXKeHHST  XaJbKOMHPHTOBBIX

pya ueo6xodnMbl 0GJaroNpHSATHBIE PyL0-
KOHTPOJIHPYIOLIHE CTPYKTYpPHl, KaKHMH
SIBUJIHCh YYAaCTKH DYIHBIX KUJI, MOABEPT-
®ur. 4. PacnonoxeHne XanbKouHps- muecds  AHHaMHUYECKHM BO3JIEUCTBHAM.
TOBOH PyAnl Mexay nerMatuToBodl  TeKTOHHUeCKHe MOABHKKH, NMpPedUICCTBO-
" ""ppom"g;;eo“;"a”ﬂ""oa°“ BaBILHE OTJOXKEHHIO XaJbKOMHPHTOBBLIX
Mm — warwerur. Mo — nupporun, Xn—  PYA, TPHBEJH K 06PasoBaHHIO TpeliuH B
XaNbKOMHPHT NHPPOTHHO-NCHTJAHAUTOBLIX pyAaaXx. ITo-
cJefHHe CJAYXKHJIM KaHaJaMH, 1o KOTo-

PBIM TIpOXOAHJa MHOHABTPALHS CYLIECTBEHHO MEeIHBIX PacTBOPCB.

Bo3aelicTRHIO 3THX pacTBOPOB MOABEprasach, NO-BHIHMOMY, ICYTH BCSI
Macca INHPPOTHHO-NEHTaHAMTOBbX pyd. [loBTopHOe NpHOTKpBIBaHHEe Tpe-
UIHH M TocJeAylolllee HW3MEHeHHe COCTaBa pacTBOPOB, MPOHHKABUIKX IO
HHM, BepOATHO, H GOYCJOBWIM HabJjI0faeMOe Ha HEKOTOPHIX yqac:'m{ax
NoJIOCYaTOe CTPOeHHEe PYLHBIX JKHJI.

MeracomaTHyecKkoe pa3BHTHe MeJHOH MHHepajH3alliH B  YCJIOBHAX,
Korjla BMellawlleil cpeldoil ABJAAIOTCA MacCHBHble IHPPOTHHO-NIEHTIAHIHU-
TOBBble PYABI, CONPOBOX/AeTCS BBITECHEHHEM H NMEepeoTJ0XKEHHEM 3JeMEeHTOB,
npexae Bcero kesesa. HecMoTpss Ha HefOCTaTOUHYIO HBYYEHHOCTb (PH3UKO-
XHMMHUYECKOH CTOPOHBI 3TOrO SIBJIEHHSA, MBI CUHTAeM BO3MOXKHBIM BBICKA3aThb
npeanoJioXXeHue, uro Gojee no3gHHe O6GPa3OBaHHs NUPPOTHHA (NHPPOTHH
BTOPOIl reHepauui), Heperko HalaonaeMble CcPefdH XaJbKONHPHTA, NO-BH-
NHMOMY, CBS3aHBl € 3THM sBJjeHHeM. [lepeoT/oXKeHue PYNHOTO BelIECTBA
NpHBENO K NMPOTHBOPEUUBLIM COOTHOIUEHHSIM MEXAY PYAHBIMUH MHHepaJiaMH.

CJyenyer OTMeTHTb, UTO XaJbKONHPHTOBBIE PYIAbi paclipefeseHbl B XKHJAaX
B o6lieM HepaBHOMepHO: B OQHHX MX MHOIO, B IPYI'HX COLZEpXKaHHe uXx
HeBeJIMKO. 3aMeueHO, YTO KOJHYECTBO XaJIbKONHPHTOBHIX PYI YBEJHYH-
BaeTCsi C IyOHHOM.

BoaronpusTHEIMU PYAOKOHTDOJHPYIOIUHMH CTPDYKTYpaMd AJsi XaJjbKOMH-
PHTOBBIX PYAONPOsSBJIEHHH B HHM)KHEH UaCTH MacCHBa ABUJHCb 30Hbl CMSITUA
H paccjaHlieBaHHsi TNJardoKJas3oBHX TNEpUIOTHTOB, IIpeACTaBJeHHble pac-
C/laHUOBaHHBIMH aM(pUOOJMO-XJOPUTO-TAJbKOBEIMH  TIOPOAAaMH, W  JaHKH
ra66poHIHBIX NOPON, MOABEpTIIMECsi Ha HEKOTOPhIX YyuacTKax AHHaMHye-
‘CKHM BO3AeHCTBUSIM.

OT1/ioXKeHHe XaJbKOMHPHUTOBHIX PYyA MNPOHCXOAHJIO HE TOJBKO NyTeM
BbINOJIHEHHSA OTKPBITLIX NCJOCTeH, HO M MOCPEACTBOM 3aMelIeHHS BMeLlalo-
wHx nopoa. dur. 5 HAMIOCTpHPYET pPa3sBHTHE XaJbKONMHPUTA COBMECTHO C
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By, ITHPPOTHHO-NEHTIAHAHTOBYI0O H XasIbKOMHPHTOBYIO, TIOC/AEROBATENbUC
CMEHSIOLIYe OfHA NPYTYyI0 U pasjefeHHbie MeXAY co00f BHYTPHMHHEpaJH-
3aLlHOHHBIMH TIOABHXKKaMH.

3. IlepBast cragust xapakrepusyercs oGpasoBaHHeM MarHeTHTOBBIX Pyi.
[lpoMBiLIIeHHO IleHHBIE NHPPOTHHO-NEHTJIaHAUTOBLIE PYAB 06pa3oBajuCh B0
BTOpPY10 craguio. TpeTbst cTafus XapaKkTepH3yeTCsi 06pa3oBaHHeM XaJ/bKOIH-
PMTOBEIX DYA, OTJHYAIOLIMXCS IOBLILIEHHBIM COJepXKaHHeM [JaTHHOHI0OB
H cepe6pa Ha HEKOTOPHIX yyacTKax.

4. B 3aBHCHMOCTH OT NPOABJAECHHS TOH WJIH APYroil cTafinum MHHEpaJsH3a-
LHWH KHJIBl MeCTOPOXKJeHHsT MOXKHO pa3fie/THTh Ha XKHJBl MPOCTOrO COCTaBa,
06yCJIOB/IEHHBle OAHOAKTHBIM MPOIECCOM OPYNEHeHHs, ¥ XKHJbl CMeIlaHHOI'0
cocTaBa, UMeloLHe 6oJiee CJIOXKHOE BHYTpeHHee CTpoeHHe, D10 0GyCJ0BJEHO
HeONHOKPATHEIM pacKpbiTHeM PYAOBMELIAIOUIMX TPELIMH H MHOPOAKTHHIM
NPOLECCOM OpYAEHeHHS.

5. ®opMHpOBaHHe PYAHBIX KHJ IPOHCXOAHJIO HE TOJbKO MYTE€M BLINOJ-
HeHUsT OTKPBHITBIX noJccTell. Illupoxko pacnpocTpaHeHBl B XKHJAAX ABJEHH
3aMellieHust raG6po-NerMaTUToB, BHIMOJHSAIOIHAX Ty JKe CHCTEMY TpeIuuH,
a Takxe pyA, o6pasOBABIUHXCS B NpeJlIeCTBYIOLIHE CTaIHH.

6. CraguanpHOe pasBHTHE PYyOHOrO Mpouecca, CONPOBOXKIAIOLIeeCs
ABJICHHUSAMH 3aMellleHHs, NPOTHBOPEYUT YKOPEHHBLIEMYCS B JHTepaType
NpeacTaBJeHUIO O TOM, u4TO pyxHbie Xuabl Hurruc-Kymyxkoe o6pasoBasmich
B pe3yJbTaTe ONHOAKTHOTO 3AaMOJHEHHS «PYNHOH MarMof» OTKPBITBIX Tpe-
UIHHHBIX DOJOCTEH (UJIH HHDBEKIMH «PYyAHOH Marmel»). OHO CBHAETEALCTBYST
© NpPepLIBHOCTH PynooGpasoBaHHs M NYJbCHPYIOLIEM NOCTYIJIEHHH PYAHBIX
pacTBOpOB.
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H3BECTUA AKALEMHHU HAYK CCCP
CepHsa reojdormueckKas
1959, o 9

B. . KYAPAIWOBA

TUAPOTEPMAJIbHAA MHHEPAJIU3ALHSA B CBSI3H C TPANINAMH
CPEJHEIO TEYEHHS p. HH)KHEHW TYHT'YCKH

B pafione cpennero teuenus p. Huxkuelt TyHrycku, Bocrounee moc. Typa
Ao nputoka p. Mputka u BKAOYasA NMOCJAEAHION, Pa3BUTH HCKJIIOUHTENBHO I10-
poabl TpamnmnoBoii ¢dopmauuu. JIBe TPeTH TePPUTOPHH € BOCTOKA CJIOMKEHBI
noposaMu TydoreHHOil CBUTbl M TpANNOBLIMM HHTPY3HAMH; 3anajHasi 4acTb
nepekphiTa NOKpOBaMH TPannoB JaBoBoil cBuThl. M3 mnopox npyrux dop-
MalH# OTMeYaloTCsl 3K30THUeCKHe BBIXOAbI HHIKHENAaJeo30HOKHX MHOpoa
B Gacceitne p. Hpurka.

Bce mnpossieHHs THAPOTEPMaNbHOH MHHepaJH3alUWH, BbISBJEHHbE B:
paiioHe, CBsi3aHbl ¢ HHTPY3UBHBIMU H 3¢ y3uBHBIMH TpannaMu. BosmoxHble:
NpOsiBJIeHUsT MHHepaNH3aluud B CBSA3H € NHPOKJACTHUYeCKHMH oOpa3oBa-
HHSMH, BbI3BaHHblE, HanpuMmep, AHAareHeTHYeCKHMMH INpollecCaMi, HaMu He
ofHapyxeHbl. Bce nmpu3Haky MHHepaJn3auWH B Tydax BCerga HMeEIOT CBA3b.
C HaxoAsILUWMMCH BOJH3M TPANMOBHIMH ‘HHTPY3HSAMH,

JIBe JIHHUM pas3BUTHA TIUIPOTEPMaJbHOH MUHepanu3auuH (NMOCTHHTPY-
3UBHAsA M NOCTIaBoBasi) Mo ¢opMe CBOeNno NMPOSBJEHHS PasJMUHBL H pac-
CMaTpHUBAIOTCS OTIEJBHO.

IlocTHHTpy3#BHass THApPOTepMaJsbHas 'MHUHepaJNH3alHA, 3aKOHOMEPHO:
3BOJIIOLMOHH3UPYIOUIAA OT BLICOKOTEMINeDATypPHHIX A0 HH3KOTeMNepaTypHBIX
o6pasoBaHliii, HMMeeT ACHYI0 IeHeTHYeCKYyl CBA3b C HHTPY3HSMH TDPAaINos.
palioHa.

HHTpy3suH mnpemcTaBleHBl YeTHIPbMsi MOPGHOJOTMUECKMMH THIAMH, TIPO-
CTPAaHCTBEHHO IIPHYPOYEHHHIMH K  OINpefeJeHHbIM CTpaTHrpadHuecKaAM
ropusonraM. Cpein mopold HuXKHefl NOACBUTHL TyQoOreHHOH CBHTH, pas-
BUTEIX B OGacceiiHe p. Mpurtka, oTrMeuarotcsi HeGoJipblie HHTPY3uU Kpaiise
HenpaBHJBHEIX (OpM (HempaBHJBbHEIE Tesla ¢ anodH3aMH, Kbl U MaJo-
MOLIHbBE JafKH), CJAOXKEeHHbIe MEJKO3EPHHCTHIMU [OJEepDHTaMH H J0JEepHT-
noppupuramu (tydosas cybBynkanuueckas o¢auus). K cpeaneit moacpure
Ty(GoreHHOH CBHTH, pacnpocTpaHeHHo#t mno Huxuaeilt TyHrycke ot yctba
p- AMo mo p. Huxnuss Koueuymo, mpHypoueHsl KPyNHble CHJIO06pasHble
HHTPY3HH KOPHITOBHIHOTO 3aJjeradHusi, OHH CJI0MEeHbl KPYIHO3CPHHCTEIMHA
NophHPOBUAHBIMU OJUBHHOBLIMH JoJepuTamMi. B Tose mopom BepxHel
Ty(dOreHHOH NMOACBHTH Pa3BHTBI HHTPY3HWH, XapaKTepHHIE JIs «30H KaHAJIOB
u3BepXKeHHH»., D10 MHOrodasHble HeGosibLIMEe IUTOKH, HENPAaBHJIbHBIE Mac-
CHBbl C naJblieo0pasHBIMH anogu3aMH B KpoBJe, HAaiik{, Tiepexoasilye
B IJJaCTOBble 3a/exH, CJOXeHHble OJdHBHHOBBIMH U  §e30JUBHHOBBIMH
JoneputaMu u GasanbtaMu (3d¢ysuBHas cyOByJKaHnueckass Qanus).
HMHorna B TakuX MHTPY3HSIX OTMeYaeTcsi Macca KCEHOJHUTOB TYydOTeHHBIX
nopof,.

UerBepThlil THI HHTPY3HH, NpeACTABJIEHHBI MOLIHBIMH NafiKaMi, BCTpe-
yaetcss B 06JacTH pa3BHTHA JaBOBOl CBHTHL H BepxHell TydoreHHoH noja-
cBUTBI. JlaflKK CJIOXKEHBl KPYMHO3ePHHCTHIMH OJIMBHHOBBIMH JOJEPHTaMU H
XapaKTepU3yIOTC HHTEHCHBHBIM KOHTAaKTOBBIM BO3JeHCTBHEM Ha BMeillalo-
IHEe MOPOAHL.
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ITetporpaduueckn HHTPY3HBHble Tpanmel pafioHa HeJasTCss Ha TPH TpYyn-
nel: 1) HOpMaJsibHBIE HOJIEPHUTHl K 6a3ajbThl HHTPY3UH NMEePBOrO H TPEThEro
MOp(OJIOTHYECKUX THIOB, 2) aMOKCKHH THN NOPPHUPOBHIHBIX AHOPTHTOBHIX
nnabasos, otHocsmuxcsa, no B, C. CoGoaeBy (12), xo BropoMy mopgoso-
FHYeCKOMY THITY, # 3) KHPAMKHHCKHH THII OJHBHHOBHIX IOJAEPUTOB, 06pa3yio-
IMMX mafiku, ceKylluue JIaBHL.

He ocranaBiuBasch HAa XapakTepHCTHKe aBToMeramopdwuueckux obpa-
30BaHUH, NpPOSABJAIOLIUXCA B BHAe BTOPHYHBIX H3MeHeHHH NOpoaoobpasylo-
IMUX MHHepaJioB TPAINNOB, MOXKHO HAMETUTh ONpeleseHHbI reHeTHYeCKHH Pl
FHAPOTEPMaJbHBIX GOpMaLHil, CBA3aHHBIX C HHTPY3HBHOI Marmoil (cM. Ta6J1.).

Tun M{;::Ei’,‘,?aau"" : Munepanabubie fopManuyu Mecto JoKanusanuu
BricokoTeMnepaTty pHad, a) [MupoKceHo-MarHeTUTO-anaTHTO- | TpelHHN OTAeNbHOCTH HHTPY-
[HEBMATOANTO-THAPOTEP- |  TOMCOHHTOBAs 3uit
MaJibHas ;
| 6) KoHrakToBO-MeTacoMaTHuecKas | BMeltaionne nopoisl B Hemo-
| NHPOKCEHO-MarHeTHTO-anaTHTO- CpeACTBEHHOH GJH30CTH K
‘| LEONHTOBasA HHTPY3HH
CpenHereMmnepary pHas, 1 Kmapueso-6aputo-cyasduano- Bmeuaiomue nopoasl  BOJH3N
THApOTEpMAaJIbHAs ! KanbuuTOBas HHTPY3Ui
HuskoremneparypHas, I a) IManeodpymaposbHas ¢asa: Bumemalomne Nopoas! B OTHOCH-
naneodymMaposbHas ’ I paHaTo-Be3yBHAHO- AHONCHAOBasT TeJbHOH OTAAJIEHHOCTH OT MH-
dopmanus Tpy3uii
’ 6) IMTaneomodeTThasi KaJbLUHTO-

| meosantoBast opmauus |

Hau6onee BLICOKOTEMNEpaTypHOH CTagHH 3TOTO JIpOUecca OTBEYaeT
1 POKCEHO-MAaTHETHTO-allaTHTO-LleoauToBas ¢opmauusa. Ilo ¢dopme Bwimese-
JIEHUSI 3TO NPOXHJIKH, CJHEAYIOLIHe N0 BEePTHKAJbHbIM TpEIIHHAM OTAENb-
HOCTH, peXe KHJI000pa3Hble THe3/0Bble CKOIJIEHHS, NPHYpOUYeHHHe K
MecTaM TepeceyeHMsi ‘BEPTUKAJbHBIX H MOJOPHX TpPELMH OTAEJNbHOCTH B Ca-
MOM WHTPY3HBHOM TeJIe.

B napareHeTHYeCKYyl0 acCOlMalHI0O MHUHepPaJioB BXOAAT: MOHOKJHHHBIM
NUPOKCEH, OTBEUYAIOLHH COCTaBy cajnHuTa (IPOMEXYTOUHBIH WieH B psaly
nuoncua — ruauHGeprut) — (Ca Mg) (Mg, Fe?t) SisOg THTaHHCTBHIE Mar-
HeTut, comepxaumit ot 2,0 mo 12,3% TiO, u nocrosHuyio npuMecs VoOs
ckoso 0,40%; anmammwr cocraBa (Ca, Sr)sP30;5 (F, Cl, OH), B xoropoMm
nHorga npucyrctByer no 2,13% penkux semens (3), u, HakoHel, TOMCO-
nut — (Ca, Nag) AlSixOs-2 H;O ¢ npumeceio SrO no 0,40%. B HesHaun-
Te/bHOM KOJHUYeCTBE NOUTH Bcerja orMeuaercs cded. CnekTpaJbHble
aHaAM3Bl TIOKa3biBalOT NMOCTOSHHYIO 3apa)eHHOCTb Bcex MHHepaJdcs Mn, Ga,
Cu, Ti, V, Co, Ni, Cr, Sr, a B nupoKceHe ¥ MarHeTHTe HUHOrga (PHKCUPY-
I0TCS B THICSIYHBIX o0JsX npoueHTta Zr, Be, Sc, Mo, Pb; B anarture — peakune
seman (La, Ce, Nd). A

Macmraber nposiBieHHs 3Toil ¢opManHy He3HaUHTeNbHBl, OHH HMeErT
TOJIbKO MHUHepaJoruyeckoe 3HaueHHe. [IpuypoueHHOCTb HX K TpeULHHAM
OT/IeJILHOCTH MO3BOJIS€T MPEeANoJaarath, YTO HCTOUHHKOM SIBJASIUCH T'HIPO-
TepMaJbHble AH(M(epeHIHAaTEl TpPannoBoil Marmel, oGorallleHHble JIETYUHMH
KOMIIOHEHTaMH, ¥ OKKJIOJHPOBaHHBIE HapBl M rasbl, KOTOPhie MpH OCTHIBA-
HWH HHTPY3HBHOLO TeJla YCTPEMJISJIHCh B BO3HHKAlOLIHE TPELIMHH OTAelb-
HGCTH,

CpenHereMnepaTypHOli THAPOTepMajbHOH CTagWM OTBEYaeT KBapLeBO-
6apuTo-cynbduano-kanpuuToBast ¢opmauunsa. K Helt oTHOCATCS KBapleso-
6apHTO-CyabHAHBIE, KBaplEBO-Ka/bLHTO-CYJIb(HAHBE, KBapuUeBO-CYJIb(uj-
Hble (MoMHMeTa/lJIHYecKHe) M KBAapLUeBO-THAPOOGHOTHTOBLHIE IIPOXKHJAKH B
Ty(OreHHBIX NMOPOAAaX B HENOCPeNCTBEHHOH OJHM30CTH OT TPAamiOBBIX HHTPY-
3ud. B nomo6HBIX NMpOXHJIKAX HepeiKo OTMeualoTcsi aMOphHbBE HIAH KpH-
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‘CTaJlIMyecKHe MHHepaJbHble GUTYMBl (achalbTHT, 3BeHKHT; 14). Cyabduuan
npeacTaBlieHbl  IJaBHBIM O6pa3oM  XaJbKONHPHTOM H [HPHTOM, pexe
BCTpeyaloTcs rajleHuT H chaneput. K stoil xke craguu (1 dopmauuu) Mol
OTHOCHM MNpOSIBJICHHE CYJb(HIHON BKPAaNJEHHOCTH (NHPPOTHH, MHPUT, apce-
HOMHPHT) B 3HAOKOHTAKTOBLIX YacTAX HEKOTOPBHIX HHTPY3Hil.

HuskotemneparypHas cramusi npeactasisieT ¢06oil najneodyMaposbHBIR
H naJjieoMO¢eTTHHIA THNH MHHepaJH3alHH.

B coBpeMeHHBIX ByJKaHHYECKHX 0O6JacTAX HAGIIONAIOTCS TOJMBKO IIO-
BEPXHOCTHBIE INPH3HAKH (yMapoJbHEIX sIBJ€HHH, H, KaK YCTaHaBAHBAIOT
HCCJIeI0BAHUS, OHH CBSI3aHBI C OCTHIBAIOLUHMH TJy0XXe HHTPY3UBHBIMH Mac-
camHi. AHaslorHYHbIE SIBJICHHMS, HECOMHEHHO, HMEeJTH MEeCTO M B MaJeoBy/Ka-
HHYeCKHX o6sacTsiX, B yacTHocth Ha Cubupckoit mnaardopme, B objactu
TPAaNNoBOro ByJKaHH3Ma. DTo ObLJIM T Ke TOPSIUHE IMaHALHUH (Maphl U rashi),
BblAEJIABIIHECS OT OCTHIBAIOIIMX TPANMOBHIX MHTPY3H#l, NPOHHKABILHE MO
pPAa3JIHYHBIM TPEILHHAM K NOBEPXHOCTH 3€MJIH H 3HEPTHYHO BO3JeiicTBOBAaBIlIHe
Ha fMOpOALI, Yepe3 KOTOphle OHH NPOXOAHAH. B HacTosillee BpeMs Mbl (PUKCH-
pyeM cJesibl 3THX GyMapos H MOQeTT B BHIE NMPOKUJIKOB MHAPOTEPMAaJbHEIX
MHHEPAJOB H 30H H3MeHeHHbIX TydoreHHnix nopon. ['nyGokuid Bpe3 peunoit
CeTH paiioHa MNO3BOJASET MPOCJeAHTb MNajeopyMaposbHbLEe SBJAEHHS B Bep-
THKaJIbHOM HanpasJieHHH, IPH 3TOM HaMeuaeTcs BepTHKaJbHas 30HAJb-
HOCTh B HX pacnpejieJleHHWH C YaCTHUHBIM HaJlOXKeHHeM GoJjiee HU3KOTeMile-
paTypHbIX 00pa30oBaHHU Ha BBICOKOTEMIEpaTypHBHIE.

HauGosee BHCOKOTEMnepaTypHaa ¢asa npeicTaBJeHa TPaHATO-Be3y-
BHAaHOBOH H TpaHaTO-MHPOKCEHOBOH (CKapHOMOAOOGHBIMH) (opMauHaMil.
IposaBnenusi 3Tofi QopMaunu OTMevaloTCs ToJbKo mo p. Ano (p. Mpurka)
8 ABYyX Mectax — B 400 # u 10 xm ot yctbs (11, 15).

B o6oux ciayuasix «CKapHHpOBaHHe» IPOHCXOAMJO B pe3yjJbTaTe BU3-
IelCTBHs rOpsiYMX ra3oB, YCTPeMJSBIUMXCA MOJ BBICOKHM [AaBJaeHHEeM MO
TpeIllHHaM, KOTOpble APHOTKPLIBAJHCh BAOJb KOHTakToB TYy(doB C panee
o6pa3oBaHHLIMH HeGoJbLIMMH fAallkaMu auabGas-nopgupuToB. «CKapHH-
pymwoilive» (JIOWAB BO3AeACTBOBAJH NIPH 3TOM U Ha BMemlawouide Tydsl, U Ha
nHaba3pl ¢ HoBooOGpasoBaHHeM TpaHara (rpoccydsipa), EHONCHOA, Be3y-
BHaHa, snuaoTa. CnekTpa/ibHble aHa/JH3bl H3MEHEHHbIX NMOPOJ H MHHEpaJoB
(rpanar, BesyBHaH) nokasbBalpT npucyrcteue Mn, Ti, V, Zn, Co, Ni, Zr,
Cr, Sr, Ba.

B KOHeuHyI0 CTaiMI0 Ha «CKapHBl» HaJOXMJach KaJbUHTO-CyJAbpuaHasg
(xaJbKONHMPHTOBAsl) H XaJueJOHOBasi MuHepa/iusanus (naneoModerTHas
¢asza), obycnoBjeHHas xuMuueckofi akTuBHocTbio CO2, HeS n H.O.
CrneKkTpasibHbple aHaJH3bl XaJbKOMHpPHTA nokasmBawT, uyto Cu um Fe compo-
Boxnaircs Pb, Mn u Ag.

HuskoremnepaTtypHas mnaneomoderrHas ¢asa MuHepaausaunn Gojee
HIMPOKO pachpoCTpaHeHa U NpeACTaB/eHa LEeOJHTO-KaJbUHTOBBIMH NMPOMXKHI-
KaMH ¢ peakoil BKpaIIEeHHOCTBIO CYAb(HAOB, CJAELYIOLIHX 110 TpellHHaM
OTAENBLHOCTH B Tydax UMM IO BepTHKAJbHBIM TEKTOHHYECKHM TpellHHaM H
TpellHOBaThiM 30HaM. Bo Bcex cayuyasax cMeXHbie TydoreHHbie NOpo.bl
NOABePrHYTHl HHTEHCHBHOH UEOJHTH3aUMH H KapOGOHATH3alUHH («30Hbi
ocBetsieHHsi»). K 37oil ke ¢asze oTHOCHTCS MHHepaau3alus B 30Hax Apos-
JieHHs1 U GPeKuYHpoBaHHUsl TY(HOTreHHbIX NOPOL.

ITapareHeTHyeckHe MHHepaJbHble acCOUNMALMM S3THX 06pasoBaHHit [oO-
BOJILHO OeaHbl W ONHOOOpa3HBl — HX Bcero Tpu: 1) KasbuHeBO-HaTpHeBbIE
LeoJNHTH  (JIOMOHTUT, reHJaHAHT, [NeCMHH) — KPYMHOKpHCTaAAHUYeCKU
KaJbLHT; 2) MeJKOKPHCTAJNIHYeCKHH KaJbUHT — CyAbGHAB (MHPHT, XaJb-
KOMHPHT), KPYITHOKPHCTAMJIMUECKHH KaJbUUT — KalblLHeBO-HAaTpHeBble Leo-
JIMTBL; 3) MEJKOKPUCTAMJIMUECKHUIT KanplUT — CyJbhuAbl (MUPUT, MapKasuT),
KPYNHOKPHCTANNHUYECKHH KaJbUHUT — aHaJblUHUM, LEOJHTH (HAaTPOJHT, MOp-
neHuT). IlocaenHue nBe OGBIYHO CONMPOBOXKAAOTCS 30HAMH OKHCJEHHA Cyibe
¢uaoB ¢ o6pa3oBaHHeM THIPOOKHCJOB XKeJse3a, ipO3UTa W THICA.

KpynHokpHcTaannyeCckHit KaJabLUT NOCAeJHUX TeHepalHil sBJAseTCA Mpe-
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KDPACHBIM OINTHYECKHM ChipbeM. MeCcTOpOXKIAEHHs 3TOro THNA, OCOGEHHO
B 30Hax Apo6JeHus Ty(doB, NpeACTaBJAIOT OGOJBIIYIO LEHHOCTD.

ABannsbl MHHepaJlbHBIX acCoUMauMil ¥ XMMHYECKUX COCTaBOB OTAEJbHBIX
MHHEpaJOB BHIABJSAIOT 3BOJIOLHIO THApPOTepMafbHBIX AHbdepeHIHaTOB
HHTPY3uBHOH (a3bl TpammnoB HcciefoBaHHoro pafioHa. B Hauase ocratou-
Hbie auddepeHIMaTH OTBeYaJH ITHEBMATONMTOBON ¢ase ¢ JeTyudMH H
TAXKEJIBIMH 3JeMeHTaMH. Bo3aMoxHas TeMneparypa mnHEBMAaTO/UTO-THAPO~
TepMaJibHOM CTafluH, Cyns no cofepxkauuio TiO; B Maruerure, paBua 800—
400° (4); koHeuHasi TeMmIlepaTypa o6Gpa3oBaHUsa >Tofl dQopmauuyu (TOMCO-
HuT) — 200—150°.

CpenHereMnepaTypHbie THIPOTepMaJibHEIE DPAcTBOPBI HMeEJH, BEDOSTHO,
KHCJIBII cocTaB M coxepxanu Ba, Sr, Si, Fe, Cu, Pb, Zn, Ag u anuonnt S—2,
SO;-2, CO372 u HyO. I'lpu BHeapeHun B TydoreHHble MOPOJbI 3TH CEPOBONO-
pOnHble PacTBOPEH], OGOTalleHHbIE TSXKEJBIMH 3JIEMEHTaMH, BCTPeUaNuch C KHC-
JIOPOJOM BO3JyXa M TPYHTOBHIX BOJ H pearupoBajii ¢ oGpasoBaHHeM CyJbda-
TOB (6apHT) u cyapdua0B. ONTHMANBHBIMH YCJAOBUAMH /S OTJIOXKEHHUS CY/b
tdumoB, kak cyuraer A I. DBerextun (2), sBasiiorcs moA0GHBIE DPaCTBOPHL
¢ TeMnepatypoit 350—400°.

OGfpasoBantie MHHepaJbHBIX GHTYMOB, 3aBeplIAlOIHX 3Ty CTagHIo,
APOHCXOOHAO B ‘Pe3yJibTaTe CHOKHBIX XHMHUYECKHX peakuHil NUCTHIIALHK
OpPraHHYeCKOro BeulecTBa U3 Ty(doB Noa AeficTBUeM KOHTAKTOBO-KATAaJHTU-
yeCKHX (TsiKesbie MeTaj/bl) TNPOLECcCOB B HU3KOTEMIEPATYPHLIX THADPO-
TepMaabHuIX ycaoBusax. [lonoOGHble saBAeHHs onucannl T. M. Maneesoit
no 3akapnarteio (9).

AHanus cocraBa MHHEpaslOB HH3KOTEMIEPATYPHON CTagHH MNOKAa3LIBAeT,.
YTO OHH NOCTPOEHBI U3 3JEMEHTOB, KOTOpPble THUIMYHE [JI TPanmoBbIX NMOPOI,
B wacTHoctM TydoB. IlpuBHeceHHBIMH 3JeMeHTaMu sBasiorcss Ca, Fe, Cu,
CO., HsoS, HoO, a takxke Sr, Ba, Ti u gpyrue maJjble 3JeMeHThbl, BLIBJsIC-
Mble TOJILKO CEeKTpasbHbIMH aHasiuzamH. CiaaGOKHC/bie pacTBOPHI Ha mep-
BHIX 3Tanax (o6pasoBaHHe CyJb(HAOB) NPH XHMHYECKOM BO3LEHCTBHH Ha
ByJKaHHUeCKHH MaTepHaa TydoB OBICTPO NpHOOpENM ILIEJOYHOH XapakTep.
PacrBopbl BhenauyuBadu Ca u wmesnour (Na) u8 BMewawowux nopod,
YaCTHYHO TaM e OTJaras KaJblHeBO-HAaTpHeBble LEOJUTH U KaJbILMT,
YacTHYHO BBIHOCA MX B OTKpPBIThie TpeluMHB H 30HBl ApcOJaenusi. Makcu-
MaJbHas TeMIlepaTypa Bcex 3THX o6pasoBaHHil, BEpOsTHO, Gbla OKOJO:
350—200°, MuHHMMa/bHasA, ofnpededsieMas MO TeMImepaType [OMOTeHH3al#H
XUIKHX BKAKOYEHUH B CaMOM NO31HeM KPYHNHOKPHCTAJIMYECKOM Npo3pady-
HOM KasbluTe (HcAaHACKHA wmart), paBHa 40—45° (nmo Marepnanam
E. 51. KueBieHko).

KoHTakToBO-MeTacoMaTHueCKHe sIBJEHHS] B CBfA3M C TPannoBBIMH HH-
TPY3HSIMH, Pa3sBHTLIMH B 06JaCTH TY(OreHHBIX NOpofd, NMPOSBJSIOTCA Kpaltie
cnabo. TydoreHHble MOpoAbl B 3K30KOHTAKTaX MNPeBpPauUIalOTCS B POTOBHKH
MY POKCEHO-NJIaTHOKJIa30BOr0 cocTaBa. MmuHepaJibHBle  HOBOOOpPa3oBaHHT
OTMEYaloTCs TOJBKO B 30HE HENOCPeACTBEHHOrO KOHTAaKTa, MOUIHOCTBIO:
3—5 cm. Dr1a 30Ha xapakrtepusyercs Tpy6uaTo-My3BIPHCTOH TeKCTYpoil,
006yCJICB/NEHHOH NOsiBAeHHEM TpyGyaThiX mnoJiocTell IuaMeTpom 2—3 M.
B cTropoHy 3HIOKOHTAaKTa 53TH TPYGOUKH HampaBseHbl HepHeHIUKYJISIPHO:
rpaHuLle pasgesa; mepexoAsi B 30HY IK30KOHTaKTa, OHH MEHSIOT CBOe Ha-
npaBJeHHe BAOJb KOHTAKTa W NocTeneHHo HcuesatoT. Ilo cTeHkam Tpy6ua-
TbIX TNOJOCTeHl OTMEYalTCsl eNHMHHUHBlE MUKPOCKONUYECKHe KpPHCTaMJIUKU
chena M snupora. Taxas CKYRHOCTb KOHTAaKTOBBIX MHHepaJooGpa3oBaHHi
00BACHSAETC He CTOJIbKO CXOACTBOM XHMHYECKOro COCTaBa HHTPY3HBHBIX H
BMEIIZIOIINX NOPOJ, CKOJBKO TeM, YTO MarMaTHuyeCKHe Macchl, IaBliHe
Ha4yaJio KHTPY3HAM, B NpeIleCTBOBaBIIYIO 3KCIJIO3WBHYIO (ha3y TpanmnoBoro
By/JKaHu3Ma GbliH OOGefHeHbl JIeTYYHMH KOMIIOHEHTaMH — OCHOBHBIMH are-
TaM¥ KOHTAKTOBO-MeTacOMAaTHUECKHX MpPOLeCcCOoB,

[TocTnaBoBble HMHTPY3MH TPammoB KHPAMKHHCKOTO THMa OKa3ajd HHOe
BO3/leHiCTBHE Ha BMellalollHe NOPOALI B 06JaCTH Pa3BHTHA Kak Tydos, Tak
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Typa o6pa3oBaHHsS MUHEDPAJOB MHHJAJHH, BepOSTHO, OrpaHHuHBaJIach
40—100°.

T'He3noBOI THO MHHEpaJH3allMH, TeCHO CBA3aHHHIA ¢ noucposamm JnaB
LIapOBOro CTPOEHHs, He TaK LIMPOKO PadBHT B JIaBOBOH CBHTe, HO OH GoJee
pasHoo6pa3eH mo MHUHepaJbHOMY cocTaBy. CKoMNJeHHs rHIlpOTepMaJIbeIX
MHUHepaJIoB NMPUYPOUHBAIOTCA 3[eCh K MeXIUapoBOH mopoje, B KOTOPOH OHM
LEMEHTHPYIOT 06/JIOMKH BYJKaHHYECKOTO CTeKJa H o0pasyloT OBICTPO BHIKJH-
HUBAIOLIHECA NMPOXUIKK H rHe3na. Ilociennue Bo3HHKalOT GoJibliedl YacTbi@
B MPOMeXYTKaX MeXAy HecKoJbKHMH cdeponpamu H pocrurailor 1—1,5 u
B AHaMerpe.

KomnJsiekc MuHepasoB B ILIapOBBIX JaBax JOBOJbHO PasHOOGPa3eH, X0Tsl
H OIpdHHYEH B OCHOBHOM BOIOCOAEpXKalMMH MHHepajsamu. On NpeacraBjieH
rpynnoii Bogocomepxkamux Ca, Ca— Fe u Ca — Na-CH/IHKaTOB — NUPOJIHT
(5), MEKTOJHUT, KaJbLHEBO-XKENe3HCTHIH XJIOPHTOMOROOHBIH MHHEpa/d; ajioMo-:
CHJIMKATaMH, OTHOCALLMMHUCS K TPYNNaM aHaJbUUMa, anodH/IAHTa, NPEHHTA;
[PYNNON IEOMHTOB, CPelx KOTOPbIX OGWJbHH MOPIEHHT, TelJaHmuT, JOMOH-
THT, HGCMHH, HATPOJIHT, TOMCOHHT; KaJbLMTOM, apTOHHTOM H pa3JIHYHBIMH
MOAM(HKAUHSMH KpeMHe3eMa; TPYNNOH DIHIPOCJIIOANCTBIX MHHepaJoB.
He ocraHaBiuBasich Ha NEPEUHC/EHHH THIWUHBIX NapareHeTHYECKHX acco-
nwammii, MOXKHO OTMETHTb OOLIYI0O 33KOHOMEDHOCTb B NOPAJAKe KPHCTaJJIH-
3alliM MHHepasoB. BHauajie 06pa3yloTcst KaJbLHEBO-JKeNe3HCThle CHJAMKATH
HJIH KpeMHe3eMHCThle COe[lHHeHHs, 3aTeM KalHeBble, HaTPHeBLIe H HAaTPHEBO-
KaJibLHeBble allOMOCHUIMKAThI, MIOCTENeHHO NOCJIeHHE CTaHOBATCA Bee Govlee
KaJ/lbIIHeBLIMH; [POIlecC 3aBepluaercss (PopMUpOBaHMeM XaJabLyTa. Takosa
o6L1as TeHAEHLHs npoilecca, 06YCJHOBIMBAIOLIEr0 GOJiee CJIOKHBHE MHHe-
pajibHble B3aHMOOTHOLIEHHS.

O6pasopaHHI0O TAKOTO KOMIJIEKCA MHHepaJoB CnocoGCTBOBaJO 06A3a-
TeJIbHOE NPUCYTCTBHE MOCTOPOHHeH BOAH NpPH (HOPMHPOBAHHH LIAPOBHIX JaB.
ConpHKOCHOBeHHE pacKaJieHHBIX JIaBOBHIX Macc ¢ BOAOH (B NaHHOM cayuae
npecHOll) NpPHBOAUJIO K 06Pa30oBaHHIO XUMHUECKH aKTHBHEIX BOASHBLIX NapoB
H TOpPAYHX pacTBOPOB, KOTOpBie PACTBOPSJIM BYJKAHHYECKYIO ML H NO-
IomaJy BCe ra3oBble 3MaHalUWH. PacTBopr! GbutM oGoralleHb : KaJdbHeM,
1eJoyaMH, KpeMHe3eMOM, TIHHO3eMOM U Ha MepBhIX CTAa[HAX Kejle30oM; H3
JETYYHX KOMIOHEHTOB OHH COAEpIKaNH, KpOMe YIJIEKHCJOTHl, OTHOCHTENbHO
60JIbllI0e KOJHYeCTBO (PTOpA, BOLIENILETO 3aTeM B COCTaB anodu/IHTOB, H
Gopa, BollleAlIero B AaToJUT. B pacTBopax NMPHCYTCTBOBAJH TaKXKe JeMeH-
TH, QUKCHpYeMBle B MHHepa/aX CleKTpaJbHEIMH aHajausamu,— Sr,-Mn, Ga,
Cu, Ti, Sn, V, .

MakcumanabHas TeMmepaTypa — CHJIBHOUIEJNOYHBIX  THIPOTEPMAaJbHEIX
pacTBOpPOB, MO 3KCIEPHMEHTAJNbHBIM JAHHBIM, NOJAYYEHHHIX MPH FHAPOTED-
MaJbHOM CHHTe3e BOAHBIX CHJAHKATOB M aJjioMmocuiauxatos- (17, 19), Beposrt-
Ho, Gblia nopsanka 250—300°. MuuMMajgbHasg TeMiepaTypa, OTBeuaBlUas
06pasoBaHHI0O KPYNMHOKPHCTAJNJIHYECKOTO NPO3PAaYHOro KaJjbliHTa = BHYTPH
THe3[, Cyld 1O TeMnepaTypaM FOMOTeHH3alHH XUIKHX BKJAKOUYeHHHd B HeM,
usMmepsaaace 40—60° (mo marepuasam E. fI. Kuesienko).

®opMHpOBaHUE BCEro THAPOTEPMAJLHOTO KOMILJIEKCA THE3N0BOTO THIIA
3aBepLINNIOCh 06pa3pBaHHEeM MHHepPaJoB IPYNNH XKeJe3HCTO-MarHe3HaJbHbIX
ruapocsmon. MesKouemyiiyaTele arperaThl THAPOCTIOAUCTHIX MHHEpaJoB 3a-
TIOJIHAJNH CBOOOJHBIE MOJIOCTH B THE3laX W 3aMellasd ano(UJIMT, refdlaHiUuT
H JeCMUH, HHOTIZA A0 oOpa3oBaHHs MOJHHIX nceBaoMopdo3, dta cTaAus Npo-
Hecca OTBeyasa H3MEHEHHIO (PH3HKO-XHMHYECKOH OOGCTAaHOBKH, B YACTHOCTH
CMeHe IEJOYHBIX pPacTBOPCB KHC/JABIMH. BeposiTHO, K 3TOH XKe CTaAMH OTUO-
CcuTCs ofpa3oBaHHe NCeBROMOP(O3 KBapua 1no anopuANUTY.

I'He3foBofi THN rugpoTepMalbHOH MHHepalH3auWd B JaBax npeu-
craB/sieT OOJIBLIOH HHTepeC, TaK XaK C HHM <CBfI3aHbl MeCTOPOXKIAEHHUS
HCJIAHACKOTO 1Inarta, NpaBfa HU3KOrO KavyecTna.

HakoHew, MBI BhIJeJsieM elle OAWH THN MUHepa/H3aUMH B  JaBax —
HaJOXEeHHBbIH JXKUJBHBIH THIN. DTOT THN TPUYPOYeH K JABOBHIM NMOKPOBaM
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BOJIH3H CeKyUlHX MOCT/AABOBLIX HaeK B HauGosee ocjaG/eHHBIX 30HAX MaH-
JIeJblITelHOB M MOKPOBOB INAapoBbiX JaB. Takas MHHepaJu3auus Xapakre-
pH3yeTcs OGHJHEM NJACTOBHIX M MOJOrOCEKYIIUX HempaBHJbHBIX KHJ CJe-
Ayouiero cocraBa (B TOpPsiiKe BblAEJIEHHMS): ONalj, XaJjleloH, MeJKOKpH-
CTaJUIMYECKHH KBapll, XaJbKONHUPHT, KBaPL-aMETHCT, KaJbUUT. [akuM
o6pa3cM, UcXonHble pacTBOph OblIH OOoraileHbl KpeMHe3eMOM H KaJibLiHeM,
a takxke comepxkanau Fe, Cu, S-2 u CO,. Temneparypa pacTBOpoB BO Bpe-
Msi KpUCTa/UIM3allMH KBaplla-aMeTHCTa (CpeAHeTeMIepaTypHHIil sTan), Cyas
MO0 TeMIepaType PacTpecKHBaHHA €ro NpH MeIJeHHOM HarpeBaHHH, OTBe-
yana 190—200°.

HenocpencrtseHHo B ONHCHIBaeMOM paiioHe, BocTouHee mnoc. Typa mo
p. Huxueit TyHTycKke, HaJIOXKEHHBIH THN XHJIbHOH MUHepaSU3alUUH IIHPOKO
pa3BHT B NMavKe JIaBOBHIX OKPOBOB MeXAY 55-M H 73-M KHJIOMeTpaMH Bhille
Typel. Hanuuue XUALHBIX NpOsiBJAEHUR B APYTHX MeCTaX MOMKET CJAYXKHTb
OCHOBAHHEM [Js IIOMCKOB 3[1eChb MOCTJIABOBLIX HHTPY3HBHBIX TeJ.

Bce rugporepMa/bHble NPOM3BOJHBIe HHTPY3MBHOH u 3GhdY3HBHONH JHHHH
XapaKTepH3YIOTCA TreOXHMHYecKoll oOlHOCThI0. [JlaBHEIMH MHHepaJoobpa-
3YIOLIAMH 3/JeMeHTaMH Bo Bcex caydasx ssasiorcs Ca, Na, Al, Si, Fe, Mg, T. e.
OCHOBHBLIE NETPOreHHbie 3JeMeHTHl TPannoBoil Marmel. PoJb MocjexHero
5JeMeHTa B THADPOTEPMAaJbHbIX MHHepaJlax KpaiiHe He3HauHTeJbHa; OH
IIPOAIBJ/ISIETCST TOBKO B MUHepajJax CaMblX BBICOKOTEMMEpaTypHBIX ¢opMa-
Ml (MHPOKCEHBl) H cpeau HanGosee MO3AHHX 06pas3oBaHHi (THAPOC/IOAB).
PacnpocTpaHeHHe wmiesoueii R THADOTEpMAaJhHbIX 06GpPa3OBaHHSIX CXOAHO C
pacnpocTpaieHHeM HX B TPanOBLIX I0PONAaX H XapakTepusyercs npeobJa-
JlanveM HaTpHs Han KajueM. TUNHYUHO Tak)Ke NOCTOSHHOE NMPHCYTCTBHE B
ruaporepmanbHbeix MuHepasax mnpuMeceit Ti, V, Cr, Co, Ni, Mo, Sc, Ga,
ApHYeM KOJHUECTBO HX B MHTPY3HBHBIX THApPOTepMaJibHBIX AHddepeHunarTax
cpaBHHTeJIbHO GoJabine, ueM B 3G ¢y3uBHbiXx. ToNbko RS HHTPY3HBHBHIX
ruapoTepMalbHBIX nposiBaeHHll xapakTepHbl Zr, TR, a TakxKe 3/eMeHTH
MOJIHMETAIHYECKO! TPYNnel H CONPOBOXKAAWIUHE HX S M, BO3MOXKHO, As.

Sr u Ba OTMe4aloTCA B TeX HJIH HHBIX KOJHYECTBAaX BO BC€X THAPOTED-
MaJbHBIX MHHepasaX, HaYdHasi OT BBICOKOTEMNEepaTypHBIX HHTPY3HBHBIX
tdopmaunit (MHPOKCEH, amaTUT, TOMCOHHT) M KOHYas HUBKOTeMIepaTyp-
HBIMH LeonuTaMH 3¢¢y3HBHBEIX THNOB MUHepa/M3auud (reflylaHoHT, JOMOH-
THT), UeM NMOATBEPXKAAeTCs THNOMOP(HOCTb 3THX 3JIEMEHTOB AJA TPannosod
¢opMauHu U omnpoBepraercsi NpeacTaBjeHHe 00 ACCHMHUJSLHOHHOM HX NpO-
HCXOXKIeHHH, Kak H Zr (8).

PaHee cyliecTBOBaJIO MHEHHME, YTO C TPAnNmoBOH MarMoil CBfA3aHb TOJb-
KO TakHe JeTyune KoMrnoHeHTHl, Kak CO; u HyO. IlpucyrcrBHe B HHTPY3HB-
HEIX THApOTepMasbHbiX (opmauusx anaturos, cogepxamux F, CI, OH,
a B 3¢ (}y3suBHbIX — anoH/ARHTOB, cofepxawux F, u Hanuuve martoyHTa
pacIIHpsilOT TaKoe InpeacTaBieHHe. Tpamnosas Marma cojepxkafna JAocTa-
ToyHoe koauuectso F, Cl, P, B, S, xoTa, BO3MOXHO, 3HauUHTeJbHAst 4acTh
HX yxoauaa B aTMocepy, Tak Kak GopMHpOBaHHE TPaNNoBHIX TeJ INPOHC-
XOJHJO B TPUMOBEPXHOCTHHIX H HAa3eMHBIX YCJOBHSX.

IlogBonss HTOr BCEMy CKa3saHHOMY, MBI CUHTaeM, YTO TreOXHMHYecKas
o6UIHOCTL BCEX THAPOTEPMAJIbHEIX 00pa3oBaHHil HCCAeNOBAHHOIO paioua
0o6yc/IOBJIEHa TeM, YTO OHM BCe CBA3aHH ¢ eIWHOH TpamnoBoH Marmof,
a MHHepaJbHOe pa3HooOpa3He BbLI3BAHO JIHLIbL PadJHYHBIMH (PH3HKO-XHMH-
YeCKHMIl YCJOBHAMH HX (POPMHDOBaHUSA.
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H3BECTHS AKALEMHH HAYK CCCP
Cepus reojjorHuecKas
1959, & 9

E. 0. AHAPEEBA

FABBPO-TIETMATHUTDbI B MTHPOKCEHHUTAX roPbl CHHEH HA
CPEJAHEM YPAJIE

B craree onuceiBaloTcs peaKo BCTpedalolinecs r366p0-nerMaTHTu H3 YNbTPaOCHOBHBIX TMO--
roa. OcBeltaeTcst HUX reoslorHYecKoe noJioXxkeHve, 0CO6eHHOCTH CTpoeHHs, BellleCTBEHHBI
COTaB H NPOHCXOXKAEHHeE.

YCJIOBHA 3AJIETAHHA, ®OPMA H CTPOEHHE NErMATHTOBBLIX TEJ

B oG6uwupHoi#t reosornueckoil JuTepaType Mo YpaJsy IpH ONHCAHWH NOPOL
ra66po-nepuaOTHTOBOH (hOpDMalMH HepefKO OTMEeYaloTCA NMErMaTHThl OCHOBHO-
ro coctaBa. bosbIMHCTBO HccaenoBaTeseit Ha3biBalOT 3TH 06pa30BaHuA rab-.
6po-nermarutamu !,

B 1952 r. Hamu BrepBHE 3aKapTHPOBAHO LeJIOe MOJe pasBHTHA Ta66po-
NerMaTHTOB B TNpefiesiaX NHPOKCEHHTOBOTG MaccuBa Topbl Cuneit (¢ur. 1).
IlermaTtuToBEHIE TeJIa COCPeNOTOUEHEl TJIaBHEIM 06pa30M Ha BOCTOYHOM CKJIOHE
B BHCAYeM GOKY MHTPY3HM. 31eChb MMPOKCEHHTHI COAEpXKAT OGHJBLHYIO BKpar-.
JIEHHOCTb THTAHOMArHeTHTa, a HHOTAa M OTAEJbHBIE XAJbl PYAHOTO MHHEpaJa.

[TermaTuTel 3a/eraloT NpeuMYILECTBEHHO CpedH NHPOKCEHHTOB M TOpH-
6nennuroB. I'a66po, Haxoasilneecss B HEOCPEACTBEHHOM KOHTaKTe ¢ yJAbTpa-
OCHOBHBIMH MOPOJaMH, BKJIOYaeT JHUIb OT/JeJbHble IerMaroHaHble 060co6-
JIEHHUSI.

Ilo ycnoBusiM 3aneranusi, ¢opMe U BpeMeHH BO3HHKHOBEHHSI Pa3jaH4aloT-
Csl IIJIHPOBble (CHHIEHEeTHUECKHE) H XKHJbHLIE (JMUTeHeTHUECKHe) NerMaTHTHL
Cpean H3yueHHBIX HaMH TNIPUMEPHO CTa NETMATHTOBBIX TeJa HpeobJagaioT
JKHJIbHBIE, KOTOPBIX GoJiblle BCEro B rOpHOJEHAMTAX, TOTAA KaK LIJHPOBLIX
TeJ MHOTO B NMUPOKCEHHTAX.

I'a66po-nermMaTuTbl MpeACTaBJIAIOT COOOH KPYMHO- U THraNTOKPHCTAaJIJIH-
yeckie OOpa3oBaHMs, OCHOBHOM YacTblO KOTOPBIX SBJSAIOTCS IJ1arHOKJIas H
poroBasi o6MaHKa, pPa3BUBIUAsICA ABTOMET&COMATHYECKH IO MUPOKCEHY. 3Ha-
YHUTENBHYIO POJIb UIPaeT THTAHOMATHETHT.

HUMesa opuHakoBBINI MUHepaJOrHUecKHil COCTaB, NErMaTHTH OTJIHYAIOTCS
KOJIM4ECTBEHHBIMH COOTHOIIEHHSIMH TeMHOLBETHBIX KOMIIOHEHTOB H IJIarHo-
KJla3a, B CBSI3H C YeM CYLIECTBYIOT MeJaHOKDATOBLIe, Me30KpaToBhle H JeH-
KOKpaTOBble pa3sHOBHAHOCTH. B 06oMX THNAX — IIJIHPOBOM H KHJbHOM —
npeo6iafaoT Me30KPAaTOBble NerMaTHTHI.

MInupoBble NerMaTHTH KPHCTAJJIH30BAJINCh Ha MecTe o6ocobie-
HHsl IErMaTUTOBOTO pacljiaBa B MaTepHHCKO#l nopome. OHM XapaKTepH3YIOT-
Cs1 TeCHOH MpOCTPAHCTBeHHOH CBA3BIO C MHPOKCEHHTaMH, BCTPEUAOTCS BO BCeX
HX Pa3HOBUAHOCTAX (MEJKO3eDHUCTHIX, KPYNHO3ePHHUCTHIX, NOJOCYATHIX), HO
Yallle BCEro B ErMaTOHAHBIX NOJIEBOIINATOBO-POrOBOOGMaHKOBEIX, C KOTOPEI-
MH HMeIOT MOCTeNeHHble Mepexoibl.

dopMa u pasMep IIJHPOBLIX MErMaTHTOB pa3HOo0OpasHH; HaHOGOJee Xa-
pakrepHbl JuH3oBuaHbe (0,3X0,5 u), rHezgoo6pasube (0,2X0,3 M) u xujo-
nono6uste (0,3X0,2 x#) tena., Muoraa Habaoaaercss 4eTkoo6pasHoe CTPOeHAE

! MH COXPaRHJH 3TOT TePMMH, BoLIeJAIIHH B TeOJIOTHYECKYIO JHTePaTypy.
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@ur. 1. CxeMa pacnoJioKeHHs MEerMaTHTOB B MHPOKCEHHTaX W FOPHGJIEHAHTAX.

1 — nupokceHuTol, 2 — aMPHGONH3NPOBAHHBIE NHPOKCEHHTH, 3 — TFOPHOJEHAMTH, 4 — MOJEBOIINATOBEE™
ropHGaeHAHTb, § — ra66po poroBooGMaHKOBOe, 6 — ra60po MUPOKCEHO-POroBooGMaHKoBoe, 7 — ILH-
poOBbie MEerMaTHTLl, § — NMPOCThie XHAH, 9 — 30HAJNbHbIE XHAbI, [0 — XMW AIHTa

C pa3nyBaMH H TOHKHMH nepexxnMaMu. Hepelko OT Takux Tes OTXOAAT BO BCe
CTOPOHBl TOHKHE ano(HU3bl HJIH «IIPOBOAHHUKH» H3 TJIarMOKJa3a.
JKunononoGHble Tesla yaJdHHeHbl B Cy6MepHAHOHAIbHOM HalpaBJeHHH, 3a-
JIeraioT COrJIacHO ¢ OGILUHM NPOCTHPAHHEM BMEILAIOIHX MOPOA H C MEPBHYHON
ncaocuatolThio B HUX. OnHako HaGMIONAIOTCS U CJAydau PC3KOro HecorJachs,.
HanpHuMep XKHJIONONOOHOE TeJIO JIeKOKPAaTOBOTO NIerMaTHTa Ha I0XKHOM CKJIOHE
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XuarbHBe nerMaTHTH 06pa30BajuCh B pe3y/bTaTe NepeMelleHHs
H KPHCTA/VIH3alHH NerMaTHTOBOTO PacIara-pacTBopa IO TPeIlHHAM B MaTe-
PHHCKOIT (BMeluatouleil) nopose. YKujibHble Tesa NPOCTPAHCTREHHO TECHO CBAA-
3aHbl CO IMUPOBLIMHU. BMeuialomiuMu mopojaMu sIBAAIOTCA Te e MHPOKCEeHH-
THl U TOPHOJNEHAHTHI C JOCTaTOYHO SICHO BbIpaXKeHHO{l NepBHYHOH MoJocua-
TOCTBIO.

HHorpa cpelu 3eseHOBATO-CePHIX NMHPOKCEHHTOB OTYETVIMBO BLIASJAIOTCA
TOJIOCH, 0GOTalleHHble MIAaTHOK/Aa30M, B IPOMEXYTKAX MeX1y KOTOPHIM pac-
nosiaraeTcst poroBasi o6MaHKa ¥ KDYTHBI2 CTSXKEHUsI THTaHoMarHerura. I1po-
CTHpaHHe TaKHX NOJIOC Yaule BCEero GJAM3KO K MepuanoHasabHoMy. OHu mepe-
CeKaloTcsl cepuell TNapajeNIbHBIX JKUJIOK JIeHKOKpATOBOTO MerMatura, 3
KOTOPOM THTAHOMArHETHT SBJAAETCs IOYTH €IMHCTBEHHBIM TEMHOLBETHLIM
MuHepasoMm (dur. 2, IT).

JKHabl nmerMaTHTa BBITIOJHSAIOT TPEIIMHB, TJaBHHIM 06pasoM MepHAHO-
HaJIbHOro M ILIHPOTHOrO NMPOCTUPAHHH, MMelOT pe3KHe KOHTaKThl H HEPEAKO
CCKYT NEepPBUYHYIO MOJOCYATOCTh NHPOKCeHHTOB. BJngHHEe XHIBHBIX MerMard-
TOB Ha BMeILAOLIHe NOPOJAbl ObLIO OYeHb CAa6BIM, TaK KakK BIOAb HX PaHUL
HOYTH HET 3aMeTHbIX W3MeHeHHH. [lerMaTHTBI MpeACTaBJEHbl MPOCTHIMH H 30-
HaJbHBIMHU KHJIaMH.

ITpocThie xuJBI NMerMaTHTa Hallle BCEFO HMEIOT MepHAHOHa/NbHOe NPOCTH-
paHde ¥ yrJabl nageHus B npegeaax 40—70°. MourHocTb HX B OCHOBHOM
11e6ogblast, NOPAAKA HECKOJBKUX AECSTKOB CAHTHMETDOB H TOJNBKO B OTAEJb-
HBIX cayuasx cBblle | m. BoJablias yacth XHJ, 0COGE€HHO B MHPOKCEHHTAX,
Xapakrepusyercsi NpsSMOJMHEHHBIMM OUEPTAHHAMH H BblIEDXKaHHOl Moill-
HOCThbIO, )KH/Ibl B TOPHOGJEHAMTAX HEPENKO OCJOMKHEHBI MHOTOYHC/AeHHBIMH
TOHKMMH anogu3aMy, a MOIIHOCTb HX IO NPOCTHPAHHIO HEYCTOHUMBA.

B GosbmIMHCTE CJIyuaeB NPOCThle XKHJAbI HMEIOT THNHUYHOE AJsi NerMaTHTa
‘PABHOMEPHO- H KDPYNHOKDHCTANJIHUECKOe CJIOXKEHHe, HO HHOTJAa B HHX pasJii-
YAIOTCS TeMHOLBeTHble M IJIarHOKJa30Bhle MOJOCHL.

30HaJbHBIE KUJB, B OTJUYHE OT MPOCTHIX, Yallle MPHYPOYEHBl K CHCTEMe
TPEUIHH IHPOTHOIO HATpaBJeHHS C KPYTLIMH yryiaMu nafgeHusi. Ias Hux xa-
PaKkTepHBl CTPOTo NPSAMOJHHeRHbIe OuUepTaHHS K CPAaBHATENbHO GoJibliasi MOLL-
HocTb (mo 1,5 m). CremeHb 30HAJBHOCTH B HHX pasdiu4Ha — OT MPOCTOH A0
cnoxkHoll. HanGosee c/oxHas 30HabHOCTb OGHAPYIKUBAETCS B CaMOH MOLIHOR
(1,5 M) HecorviacHOM >XHJe TerMaTuta B TOPHOJEHAUTAX, MPOCAEIKEHHOMH
HaMH B LIMPOTHOM HaNpaBJeHUH Ha AeCSATKH MeTpoB. LleHrpajbHas u npH-
3aabbaHaHas 30HBI, Kaxnas wupuHod B 10—20 cm, npeacraBsieHbl paBHO-
MEpPHOKDHCTAJJIHYECKUM Me30KPATOBLIM IETMaTHTOM. MexXay HHMH CHM-
MeTpHUHO pacnoJaraiorcss Han6oJlee wWHpokHe (45—>50 cam) 30HBI, B KOTOPHIX
AJHHHBIe Y TOJCTHe cy6napaJJesbHble KPHCTAJLIbl POTOBOi OOMaHKH OpHeH-
THPOBaHbI TIePNEHAHKYJsPHO 3ajb6aHAaM Xuabl. Ilnaruokaas, samoJassio-
KA NMPOMEXYTKH MEeKAYy HHMH, npHoGperaer Ty e opHeHTHpOBKY. [lpn-
MepHO TloCDeAuHe KaXaas HU3 3THX 30H KakK OBl paccekaercsi Ha [Be
TIOJIOBHHBI, NepneHAHKYJIpPHO OpHEHTHPOBKe poroBoit o6MaHKH, oOueHb
y3kuMu (5—8 cm) mosocamMu Me30KpPaTOBOTO PaBHOMEDPHOKPHCTAIIHYECKOTO
nermatHra. Bo Bcex wacTsix 3oHasJbHOTO HMermMaTuTa HafmaioxaerTcss OoGHJAbHAs
BKpalJeHHOCTb THTAHOMAarHeTHTa, 3€pPHAa KOTOPOTo IIPHYPOUHBAIOTCH TOYTH
BCeraa K IJIaruokjasy.

B npegenax u3yuyeHHOH NUTOIIAAM HEOAHOKPATHO HAG/II04an0Ch, YTO 30-
HaJbHBblE XKHJBl HMEIOT OoJiee MO3[Hee MPOHCXOXKIEHHE, uYeM MPOCTHE, a
noc/e[HHe IlepeceKaloT IJIMPOBble merMaTuThl. [lepeceuenne 30HaNbHOM KH-
Jioft mpocto# xkunbl (ur. 3) o6HapyKUB2ETCS HA OJHOM H3 KPYIHEIX KOPEH-
HBIX OGHa)KeHHil CpelHe3ePHHUCTHIX TOPHGJEHAUTOB ¢ GOJBLINM YHCJOM Mer-
MATHTOBBIX KHJ. THTAHOMAarHeTHT B NPOCTON KUJIE NPeACTaBJeH OTAEAbHBIMH
3epHaMH U CTAXKEHUAMH, CBA3QHHBIMH C IJIATMOKJAa30M, a B 30HAJbHON —
6oJlee pedKHMH 3epHAMH, pacnojaramiiMMHCA Ha TpaHHIle [Jardokjaasa H
poroeoii o6MaHKH. B MecTe mepeceueHHsi HH COCTaB, HM CTPYKTypa merma-
THTA He MeHSIOTCA, B 3TOM XKe yuyacTke, HO B KPYNHO3e€PHUCTBIX TOPHOJIEHAH-
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XHMHYECKHEe aHAJM3M rJAaBHLIX

| NeNe Munepaan ¥ MecTo B3ATHS . » <) ) o Q o | @
g| & & | = : | 9 :
anan, npo6 2 ol = | & & = s | 8| =2

PoroBne o6MaHKH:

1 | Xuna mesokparosoro ner- |39,96| 1,02 |15,05( 3,23| 8,11 | 0,05 [13,71}12,06{1,13
MaTHTa B MMPOKCEHHTaX

I1 | )Xuna mesoxparosoro ner- |39,88 1,27 |15,05| 3,48| 8,87 | 0,07 [13,38|12,12{1,07
MaTHTa B ropH6aeHAMTAX
Il | NermaTonnnoe o6ocobaenne (39,76 1,27 15,38 3,28( 3,30 | 0,10 [13,54)12,22|1,22
B ra6Cpo BoCTOuHOH MO~
JI0CH . . :
IV | Porosoo6mankoswii  nupo- 40,10 1,68 |14,97| 4,52| 6,62 | 0,09 [15,10112,40|1,54
kcenut  (KaukaHapckuii
MaccHB)

ITaarvokaassm:

J 1 | Tony6orato-cepasatuiit coc- |43,45(Caenni}31,57| 0,73|Cneany 0,07 | 0,18{18,97|1,84
CICPHTH3HPIBANHLIA  NJaa-
FHOKNIA3 W3 MerMaTHTa B
NHPOKCEHHTAX

IT | Pososulit neaurusuposaneii |41,76) »  |33,26{ 0,68 » 0,06 | 0,12(16,24{2,01
NJAarHoKAas M3 1IerMaTuTa
B ropH6JeHanTe

{4 III JKenrtoBato-3eseHOBaTHIN 39,31 0,02 30,29 4,74| 0,27 | 0,09 | 0,26|21,56{0,67
9NHAOTH3NP IBAHHLIA flJ1a-
THOKJIA3 U3 NerMaToOUAHLIX
obocobnenuit B ra6epo -
v Hsmenennslit nonesoit wnar 142,62 — (32,50 0,56] — — ] 0,06/15,63(2,67
H3 Wbl MJ4arHOK.J1a3HTa
B NMUPOKCEHHTax rop. Cu-
He#l

V | Inarvoknasutr (naarnoknas (43,62] 0,41 [29,52| 2,47] 2,56 | 0,04 | 2,06/17,72[0,91
ceexHii, Ne 70—95) wu3 )

Goablioro Teaa) B MHUPI-
KCE€HO-PIroBo0GMalKoBOM
ra66po (KuiTabIMCKHit p-H)

“VI | Naarnokaas (ceexuit, Ne |43,95] Her (33,90 0,65|He onp.|He onp.| 0,30/17,75[1,15
70—75) w3 waupa njaa-
rHokaasuta B ra6€po
(r. Kym6a)

TuTaHOMAarHeTHUuT:

1 W3 wmesokpatoporo merma- | — | 5,47 — [57,59]29,37 - | = —_
THTA B NHPOKCEHHTaX

11 | Us mesokpaToBero mnerma- | — [ 3,75 | — [60,80/29,47 | — | — | — { —
THTa B rocpabaeHAuTax :
11 W3 nermatousiHoro mnoJseso- — [ 5,69 — [56,91]29,46 | — | — — —

LInaTo-porooobMaHKOBO-
ro NHpPOKCEeHHTa

IMnaruoknaspl B mermaTHTax NMoABepPraJiHCh 3aMeELIEHHIO B Pa3JIHYHOM CTe-
neHH. MakpOCKOTIHUECKH 3TO (DHKCHDYeTCsl H3MeHeHHWeM HX lBeTa. B 1eHT-
paibHON YacTH M3ydyeHHOH HaMu NJOWAIH NJAAarkiokK/Ja3 B NErMaTHTax HMeeT
ZOBOJIbHO OJHOPOAHYIO TOJyGOBaTO-KEJNTOBATYIO HJH CEPOBATO-roJy60BaTyIo
OKpaCKy, 4TO COOTBeTCTBYeT, KaK II0Ka3aJdd HaGJiioJeHHs ToJ MHKDOCKOIOM,
Pa3BHTHIO COCCIOPHTOBOIO arperara, 3aMellaioUIero MNOJHOCTbIO IlJarHokja- ’
30Boe BellecTBo. Ilo Mepe npubauxkeruss K nepHdepHueckolf, Oco6EHHO
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MuHepaJoB ra66po-nermaturoB

|
<
T

K40
H,0+
CO,
PO,
Cr,0,
CymMma

Npumeuanne

Ni
Co
Cu

0,67]0,45(3,00[1,14) EcTb | EcTb | Her |Cacget{ — | — | — | -— | 99,52| H3s Martepuanos as-

TOpa, aHAJIHTHR
B. M. Enoes

| 1955 r.
0,8000,503,45(0,70| » | » | 2| » | =]~ | =] — |100,64

0,75|0,55(3,59|0,44f — | — 0,04 — {—|— | —1 — ]100,44

0,75 — | — | — [0,007/0,05 | — | — {0,02|Caeanin 03| 0,01 | 97,89 Hia matepuanos

K. 1. Tumoxora,
1953 r.

0,490,05(2,24/0,40| He [Cacanlo 06| He | =1 — | — | — |100,05

ofut o6H W3 marepuanos aB-

Topa, aHaJUTHK
T. M. Murown-
Ha, 1955 r.

0,73{0,34|4,48/0,40 » » 10,02 Maao] — | — — — |100,04

SO,
0,12(0,08)2,2810,3010,12 (0,04 [0,04 » — | - — -— 100,19 U3 paborsr @. 10,
M.o.o. Jlesuucon-Jlec-
cuura, 1909 r.

134 -l —|—-{— | — | —=|— [ —1—_1— 5,63 101,01 U3 marepnanos

Vo0;|Ca0O| CuO O. A. BopoGbeBoi
u H. B. Camoiinio-
BO#, aHaJIMTHK
O. I1. Ocrporop-
ckas, 1953 r.

M3 matepunalios .
E. B. CeelmHukce
BOfl, aHAJIMTHK
0. H. Anekceena-

s 1953 r.
~0,131,62f — | — | — | — — = | =1 = | 99,45

0,15/0,11[0,28| — (0,08 [0,01 | — | — | — 0,09 0,04{ 0,005{100,07,

Y3 matepuaaos as-
TOpa, aHaJHTHK
O. Hakoanaesa

— ]| ={= 1= | =| - 10,080,822} —| —

He B
B e - - 06(u.0188 - - -

— {—|— 1|» (0,80} —] — —_

CeBEepPHO# 4acTy, H B YAaCTHOCTH, B 006JacTH pa3BHTHs TOPHOJMEHAHTOB, mJa-
THOKJIa3 B NerMaTHTax Kak Obl TyckHeeT. Ero oxkpacka BHauaje CTaHOBHTCA
NSITHACTOH, ToJyGOBaTO-XKEJTOBATO-PO30BATOH, a 3aTeM Bce 4allle M 4YamH2
BCTpPeyaloTcsl PO30BbIC IIATHOKJA3H TO GoJiee OAeIHLIX, TO GoJjee SIPKHX TO-
HOB. TIATHHCTBIe TMIAaTHOKNA3bl B MIAA(ax oOHAPYKHBAIOTCS B BHIE Yepeayio-
IIUXCH COCCIOPHTH3HPOBAHHBIX, SMHIOTH3HPOBAHHBIX M IEJHTH3HPOBAaHHBEIX
Y4YacTKOB.
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Bce 3T0 cBHAeTesbCTBYET O6 MHTEHCHEHOM Pa3BHTHH He TOJbKO MepBOHA-
YaJbHOTO TNpOLEecca COCCIOPHTH3ALUWH, HO M HAJIOKEHHHX 6ojiee NO3THHUX
TIPOLIECCOB SMUAOTH3AUUH U MEJUTH3AIMH,

BcuelcTBHe MOJIHOrO 3aMelleHHsi NJarHOKJAa3a ONTHYECKOe €ro HayueHue
3aTpyaHeHo. B pepkux ciyuasix 3aMepnl Ha (beJOPOBCKOM CTOJIMKe (B 30He
CHMMETPHYHOIr0 yracaHus) TeX IIarHOKJIa30B, B KOTOPHIX <€/J1a6o NPOTJIsAAbI-
BAIOT INOJUCHHTETHYECKHE ABOHHHUKH CKBOSb OJHOPOJHYIO COCCIODHTOBYIO Mac-
Cy, yKasblBawT Ha Jabpanop Ne 58—60.

Ilpu BHIACHEHHH XMMH3Ma IJ1ardoKJa30B NPHULIOCH OTKa3aThCH OT MOTBIT-
K¥ BblIEJHTb HeH3MeHeHHBIHI MHHepal. MoxHo GblJIo NPOaHaIu3HupOBaTh MJa-
THOKJIa3bl, 3aXBayYeHHble PA3IHYHBIMH NpoueccaMu 3aMellenus. C 3Toil ueabio
TINATeJbHO OBLIM 0TOGpaHBl ro/My60BaTO-cepPOBATHIH COCCIODUTH3HDOBAHHHI
IJ1aTHOK/Ja3 U3 HaubGoJee PacHPOCTPAHEHHOrO Me30KPaTOBOTO IIerMaTHTa
XUJIBHOTO THIIA B TNHPOKCeHHTaX (aHant. I), pO3OBBEIL TeNHTH3UPOBAHHHIA
NJIarKoKJa3 M3 aHAJOTMYHOTO NerMaTHTta B TopHOJMeHpMTax (aHana. II) um ge-
JIeHOBATO-XKE/ITOBATEI 3MUAOTH3HPOBAHHEIA IJIATHOK/IA3 H3 NErMaTOHAHLIX
o6ocobJennit B ra66po BocrouHoill mosochl (aHaj. III). Pesysbrathi XUMH-
4ecKOT0 aHaJ/Jn3a NpHBeieHsl B Taba. 2.

XuMyyecKoe HCC/elOBaHHe IVIarHOK/Ia30B IOATBEPAUJIO HATHUHE ' CJONK-
HOTO KOMIUIEKCA SIBJIEHHI 3aMellleHHs, BHIPDA3HBIIErOCH B ONPeJdeJeHHBIX CO-
OTHOLIEHHAX OTHEJBHBIX OKHCJIOB, XapaKTEPH3YIOMIHX TOT HJIH HHOH TPOLecc.
Tax, HanpuMep, OTUETJIMBO BHICTYyNaeT SMHAOTH3alLHs W LOM3HTH3ALMA ILia-
ruoknasa B asag. lIl. Comepxanue CaO 3HauntensHo Bospactaer (21,56%)
o CpPaBHEHHIO C coccloputH3upoBaHubeiM (18,97%) M nequTU3MPOBAHHBIM
(16,24%) nnaruoxnaszami. B Heckosbko pa3 yBenuunBaerca FepOs, mosis-
Jasercsl 3aKucHoe >xeJe30. [lapanjenbHo ¢ 3THM 3aMeTHO CHUIKAETCsS COJEp-
kanue SiO, u AlOs.

CoCCIOpHTH3HPOBAHHEIN (aHal. ) M MeJMTU3UPOBaHHBIY (aHAJ. 1) na-
THOKJIa3bl 110 CBOEMY XHMHU3MY GoJiee GJAU3KH, TaK Kak B TOM H JPYIOM CJy-
yafgX NPOAYKTH H3MEHEHHS OJHH M Te Ke— SMHTOH, LOH3HT, CEePHIMT.
Onnaxo npeoGJjiajjaHie NEJHTOBOTO BelecTBa (HKCHPYETC MO YBeJHUYEHHIO
COJePIKaHUA TJIMHO3EMA M BOABI, CHUXKENHIO POJU KAaJbIHsA,d KPeMHe3eMa.
Bospacranne wesoueil, ocoGeHHO KaJjiisi, OTpPaXKaeT Hajliude MOBHILIEHHOTO
KOJTUYeCTBA CePHIUTA.

TUTaHOMATHEeTHT— eIUHCTBEHYBII DPYAHLIE MHHEPaJ ONHCAHHBIX
nermatutoB 3, TONbKO OTAE/]bHEIE pellKue TeJa He HECyT ero BKDAIIeHHOCTH.
Takne Ge3pyauble nermaTHThl coctaBisioT 5—10% no orHolIeHHIO KO Bcel
Mmacce. B 1esnoM THTaHOMarseTuTa MeHblIe BCEro B MeJaHOKPATOBBIX Nerma--
THTax. B Me30KpaTOBBIX H 0COGEHHO B JIERKOKDATOBLIX PA3HOCTSIX ero COAep-
JKaHHe Bo3pacTaer.

THTaHOMarHeTuT pacnojaraercs yallle BCero MeXAy KpHcrasajamu IJja-
.THOKJIa3a, pexke Ha PaHHLe NOCJHEIHEro ¢ MHPOKCEHOM M pOroBoil 0GMaHKoOi,
o6pa3sysl HenpaBUJIbHbIE KCeHOMOD{Hble BblIeJeHHs. B JefiKoKpaToBLIX Iler-
MaTHTax, e pPYyAHEl MHHepas SIBJseTCH TVIABHOH TEMHOIBETHOH COCTaBHOM
4acThio, OH KaK Gbl LI@MEHTUPYET IJlarHokJjasel, B THTaHoMarHerurte HaGuio-
JIAlOTCS BK/AIOUEHHUS 3eJieHOH WnuHead H 0OHaXeHBl BPOCTKH HJIbMEHHTA.

YacTHYHOMY XHMHYECKOMY aHa/M3y TIOJBePrajiiCh THTAHOMATHETHTH M3
MEe30KpaTOBLIX NErMaTHTOB B MHPOKCEHHTAX H FOPHOJEHANTAX, a TaKXe U3 Ter-
MaTOMAHOTO IHOJIEBOLINATOBO-POTOBOOGMAHKOBOTO TIHPOKCEHHUTA.

[MonyueHHBle DaHHBIE YKa3blBAIOT NpexJe BCEro Ha HMACHTHYHBlE COCTaBhL
THTAHOMATHeTHTA U3 TIerMaTHTOB B NHpOKceHuTtax (raba. 2, aHau. 1) u us
camux nupokceHutop (aHaJa. III). Beimessiercss anaams pyinHoro MuHepaJa
K3 NerMaTuToB B ropHOJenautax (aHana. II).

Tlpoana/u3HpOBaHHLIN PYRHHIH MHHEpaJ NEerMaTHTa, Kak M BMeLlaouiero
NHPOKCEHHUTA, OTHOCHTCA K MAaJIOTHTAHHCTHIM ‘H BaHAaAMHCOMEPXKaAlHWM MarHe-

3 Cyabgumsl (THPHT H XaAbKONHPHT) OGHAPYXKEHH! JHLIbL B METMATOHAHKEIX 060COBEHHAX
cpenH ra66po.
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THTaM, OUYeHb XapaKTepHBIM [JIf PyJ TaK HashiBA€MOro KaukaHapcKoro THNA,
NPeACTaBJIEHHbIX Ha Cpennem u CeBepHoM ¥Ypaje BKDPamJeHHOCTHIO B IHPO-
KCEHHTaX.

TuTaHOMAarHeTHT B NerMaTHTax BBEIAEISETCS N03[Hee nUpokceHa. Ero B3a-
MMOOTHOLICHNS C IIJIATHOKJIAa30M CBHAETEJbCTBYIOT O YaCTHYHOM COBIA[EHHH
NepHOLOB BbiIeJIEHHS] 3THX ABYX MHHEpaJ/oB, C OJHOH CTOPOHBI, U O GoJee
HO3[IHEeM 3aBepLIeHHH KPHCTAJIH3aLHU PYJHOrO MHHepaJsa — c apyrodl. B He-
KOTODBIX XKHUJaX Me30KpaTOBOro IHerMartuta HaGumogadHch TakKHe CJjyuaw,
KOT[la TOHKHe TPELIHHKH, 3aloJHEHHBlE DYAHBIM MHHepaJjoM, IepeceKanu
poroByio oGMaHKy M IIaTHOKJa3.

TuTaHOMarHeTHT B NerMAaTHTaX H3MeHeH Topas3fo cjabee, 4YeM paHee
onucaHHble MHHepaJbl. Bcee e B OTAeNbHBIX PYAHBIX 3€pDHaX MOXHO Hab.o-
AaTh, KaK MO TPeIUMHKAM M BIOJb IVIaCTHHOK HJbMEHHTa pPa3BHBAIOTCA Te-
MATHT U JIeHKOKCeH, npuYeM Iopoil HACTOJBKO HHTCHCHBHO, 4TO OT MAarHeTH-
TOBHIX 3€pE€H OCTAlOTCA CKeneTHble (popmbl. M3 HepymHBIX MuHepaJsioB HaHGO-
Jie€ 4acTO N0 THTAHOMArHeTHTYy o006pa3ycTCAd XJOPHT, 3HAUHTEJNBHO pexKe
HaGJIIogaeTcs 3aMellleHre HX 3MUAOTOM M IOM3HTOM.

Tlermatuthl ropet CuHell oueHb GeJHb! aKLeCCOPHBIMM MuHepaJdamu. IIpn
3ajJleraHdy B [IHPOKCEHHTAX B HUX NPHCYTCTBYeT JIMILIL LINHHeNb, a B Nerma-
THTax U3 ropHOJIeHINTOB, KPOME TOTO, — C)eH W anarturT.

IHnuneas (3enenas) uaile BCETO ACCOLHUPYETCH ¢ THTAHOMATrHETHTOM
(nefiKkOKpaToOBble MErMaTHTHl B NHPOKCEHHTax), o6Gpasys MejlKHe 3epHa.
B nermarurtax, 3ajieralolux B TopHOJeHiHTax, ee 3HAYHTEJIbHO MEHblIe, H
OHA HepeJKO CONPOBONKIAAETCS 3MUA0TOM.

CdhenH U amaTuT— pelKHe MHHCpaJbl B IerMaTHTax u BCTPeyeHH
TOJMBKO B TeX Pa3HOCTAX, KOTOpHE 3aJIeraloT B FOPHOJCHAHTAX.

CneKTpasbHO-XHMHYECKOMY HCCJENOBAHHIO MOABEPIVIHCH BCe IJ1aBHble MH-
HepaJibl NerMaTHTOB, H3 AKIECCOPHIl TO/IbKO ceH 4, caMu NerMaTHTH ( B TOM
qHcJle NerMaToHaHble o060oco6/eHHst B..rad6po) M BMeIIALIHe NOPOAB —
MHPOKCEHHUTHI, TOPHOMEHAUTHl H Tab6po.

[Toayuennsle pesysibTaThl B o6lueM oi1006pasHbl. IIpeacrasasiior HHTEpEC
HeGoJablike Jeratu. Tak, HampuMmep, XpoM TNpPHCYTCTByer B raG6po-nermMaTH-
Tax B KOJUYECTBAX MEHBINHX, YeM BO BMeLUAIOIIMX NMHPOKCEHHTax U ropHOJIeH-
ourax. Ero Her B nerMaToHIHHIX 060co6/cHUSX B ra66po u B caMoM ra66po.

Meap o6GHapyXeHa B HHUYTOXKHOM KCJaudyecTBe B ra66po-nmerMaTHTax H3
AHPOKCEHHTOB U TOPHOJCHAMTOB, HO ee CCAepKaHHe 3HAUHTeNIbHO GOJbllle B
NerMaTouAHbIX 060COBJeHUAX cpenu ra66po u B caMoM ra66po.

Cpenn 3JieMEHTOB-IpHMeceil B NerMaTHTax H BO BMeILaloOIux Nopojax
rauGoJsiee pacnpocTpaHeH THTaH. Heckosnbko NmoBBILIEHHOE €r0 CogepiKaHHe B
nermMaTHTax H3 ropH6JeHJHTOB, NO-BHIHMOMY, O6YC/JOBIKHBAETCS HAJIHUHEM B
HX COCTaBe akileccopHOro cdeHa; xpoMa U BaHaJusA GOJbIIE BO BMEIIAIOUINX
fopoaax, yeM B ra66po-merMatuTax; CKaHIMH B NOCJAeIHHX COBCEM OTCYTCT-
BYyeT.

O NMPOHCXO)XAEHHUH INABBPO-NErMATHTOB

Kak BHIHO H3 npUBefeHHBIX NaHHBIX, HaHGoJIee XapaKTepHble 0COGEHHOCTH
¢dopmupoBaHHs ra66po-NerMaTUTOB B Y/IbTPAOCHOBHEIX TIOpoaax ropsl Cumeil
3aKJIIOYaIOTCs B CJIeAYlOIeM.

1. Ta66po-nermaTuThl KOHIEHTPHPYIOTCS B BHCSiUeM GOKy (BoCTOuHasi
KpaeBasi YacTb) NMHPOKCEHHTOBOH HHTPY3HH, H B NpPelesax INoJs HX Pa3BHTHA
B NHPOKCEHHTaX DacNpOCTPaHEHHl MPEeMMYUIeCTBEHHO LLIHPOBhlE Tesla, a B
TOPHO/IEHAUTAX — XKHJIbHEIE.

2. Ha npocTpaHcTBeHHOE paclipefiesieHHe MEerMaTHTOB BaXHOe BJAUSHHE
OKasajia TPeLUHHHAs TeKTOHHKA, ONpEeJesBIIAs HX MHOTOUHCICHHOCTb, HHOT-

Aa cpopmy U CTPYKTYPY. .

* Cien He collepXHT PelKHX 3eMellb, KaK N0Ka3ad XHMHYECKHH aJHaJ;p';a,,‘ O
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Ha TeppuTopuH MeCTOPOXAEHHS KILIE METMATHTA BLIIOJHSAIOT B OCHOB-
HOM TPEILHHBl ABYX HamnpasJ/eHHH -— cyOMepHIUOHANIBHOTO M CYOIIHPOTHOrO,
YTO OTBeYaeT ABYM IJIaBHBIM CHCTEMaM TPeLlMH B Npejesax BCEero IIHPOKce-
HHTOBOrO0 MaccuBa. [lo-BHAMMOMY, NPOHUCXOJHJIO HEOJHOKPAaTHOE NPUOTKPHI-
BaHHe TpeLlHH, H, HapsaAy C INPOCTHIMH, (HOPMHDOBAJUCh MHOTOYHCJICHHBIE
30HaJIbHble IerMaTHTOBHIE JXKHJIHL.

3. IlerMaTHTB B NHPOKCEHHTaX H TOpPHOJEHAHTaX NPEACTABJASIOT coboil
FeHeTHYeCKH €IMHYI0 IPYNNY, TECHO CBSI3AHHYIO C BMeEILAIOIUWMH MaTepHH-
CKHMH NOPOJAMH, OT KOTOPHIX OHU OTJIHUYAIOTCA NPUCYTCTBHEM 3HAUHTENBHOTO
KOJIMYecTBa NJIarHOK/a3a, KPYNHbBIM pa3MepOM KPHUCTA/IOB U 0OCOGBIM (ner-
MATHTOBLIM) CJIOXKEHHEM.

OGiHe uepThl BMEIIAIOIUX NOPOJ H TETMATHTOB TAaKOBEL &) OTCYTCTBHE
OKOJIOXHJIbHBIX H3MeHeHui; ©) HaJuuHe KPYITHO3EDPHHCTHIX IHPOKCEHHTOB,
comepaKalluX NJardok/aa3s ¥ nprHo6peTaoliux HHOIAA HerMaTOHIHOE CJIOXKE-
HHE, a MeCTaMH NepexolsIliuX HeNOCPeACTBeHHO B NIETMATUTH; B) NPHCYTCTBHE
MEJIAaHOKPaTOBONO MerMaTtuTa, NpUOIHKAIOIErocs 10 COOTHOIIEHHIO IIarHo-
KJa3a U TeMHOLBETHOH COCTABHOH YacTd K NEerMaTOHAHEIM IOJIEBOIUNIATOBO-
POroBOOGMAHKOBLHIM IIHPOKCEHHTAM; T) TIJIaBHble MHHEpaJhl [1€TMaTHTa H
BMelllalomux nopona( NHpoKceH, poroBasi o6MaHKa; MJIATHOKJIA3 M THTaHOMAr-
HEHHT) HMEIOT JIOBOJBHO YCTOHYHMBHIE ONTHYECKHEe H XHUMHYeCKHe CBOHCTBA,
a TaKiKe BecbMa OTDaHHUEHHBIH COCTAB 3JIEMEHTOB-NPHMeCel,

4. Ipu dopmupoBanuy ra66po-nerMaTHTOB GOJIbLIIYIO POJb HTPajdH aBTO-
‘MeTacoMaTHUECKHe IPOIIECCH], OCYIIeCTBJSBILHECSH B ONpeReJeHHOH Mocjeno-
BaTeJbHOCTH. .

K naunboJjiee paHHell BEICOKOTEMIepaTyPHOU CTagUN OTHOCHTCA 3aMellieHHe
LUPOKCeHa pOroBoli OOMAaHKOH M NJArxHoK/aa3a COCCIOPHTOM. IT0 H3MeHeHHe
C/IeiyeT HenocpenCTBEHHO 32 COOCTBEHHO NerMaTHTOBBIM 3TalloM KPHCTaJLJIH-
R3auMd TePBHYHBIX MHHepajioB (MHDOKCeHa M IJarHoKJasa).

CpaBHHUTeJBHO HH3KOTEMMNEPATYPHAs TO3MHAA CTAJHs 3aMelleHHs BHIpa-
KaeTcsl B XJOPUTH3AlMM, B pasyiMuHOll CTeNeHH 3axBaTHBIUEH BCe TIJiaBHEHEe
MHHEpaJbl IerMaTHTOB, 0cobeHHO r1yb60Ko poroByio o6MaHKy. K sToit ke cra-
JHH OTHOCHTCS H JIOK2JIbHO NPOsiBJeHHAs (TOJNBKO B CEBEPHOI 4acTH NerMaTH-
TOBOTO I0Js) MeJHTH3alUs NJarHok/aasa.

Ilponecc sMUAOTH3ALHH ~— LOH3UTH3AIlMH HAYHHACTCA elle B CTaauio OT-
‘HOCHTEJIbHO BBICOKOTEMIIEPATYPHOTO 3aMellleHHsi U paclpocTpaHsieTcs B Go-
Jee HM3KOTEMNepaTypHYIO, 3aHHMas, TaKUM 06pa3oM, NPOMeXKYTOYHOe IMOJIO-
KeHHe.
© Bo BMemammux noponax oco0eHHO B MerMaTOMIHBEIX y4acTKax ¢ Iulario-
KJ1a30M, NPOSIBJSIOTCS Te Ke NPOLeCCH 3aMelleHHs], B aHaJOTHYHOM nopx}:u{e
HX ITOCJeJOBaTEJNbHOCTH.

Bes cymma HaGuioneHuit Hag ra66po-nermatutaMu ropel Cunelt l'IpHB\,Jla
HaC K BHIBOLY, UTO OHH SABJSAIOTCA IPOU3BOIHBIMU YJBTPAOCHOBHOH Marmel-H
NOSBHJIMCh HA 3aBeplUawoolieM stale (OPMHPOBAHUS NHPOKCEHHTOBOTO MACCH-
pa. OcTaTouHbll NMerMaTHTOBBLIH DPacTBOP-pacIiaB, OTJAMYAXIHMicCA OT MaTe-
PHHCKOTO MOBBHIIIEHHBIM COJepXKaHHeM aJIlOMOCHU/IMKATHOH 4YacTd M BOMB,
NPOHUKAJ B BHCSUHI GOK MHTPY3HH, MPOCTPAHCTBEHHO TyJa e, TJe NPOSABH-
JoCh M THTaHOMarHeTutoBoe opyneHeHue Ilostomy He cuayuaiiHoil sBJsieTCAn
‘pyaHasi BKpalJieHHOCTb B IlerMAaTHTaX, 0COOEHHO BBICOKAs B JIEHKOKPAaTOBOM
UX Pa3HOBHUAHOCTH.

*  ITermaTuTOBHIHl NIpoliecc HayaJCs, N0 BCell BEPOATHOCTH, ¢ 3aDOXKIEHHS B
'‘caMofl MaTepHHCKOH MOpoJe CHHMeHeTHAYHBIX NErMaTOUAHBEIX INMOJIEBOIUNATOBO-
‘poroBOOGMAaHKOBLEIX 000COGJeHHH U PasBUBAJCA JaJibllie B IJIHPOBLIE TerMa-
THTbl — THE310BbIE, JIHH3006paSHhIe JKHIOMOLOGHBIE — OT MeJlaHOKPaTOBOH
yepes Me30KPaTOBYIO K JIEAKOKPATOBOH Pa3HOBHAHOCTH.

«v SKunonogoBHule Tesaa, Kak NMPaBHJIO, paclofaraloTcs NapajiensHo BHYT-
peHHell CTPYKType MacCHBAa MEPHIHOHAJbHOTO HanpaBJeHHs, OAHAKO CJyuau
HECOIVIaCHsl YKa3bIBAlOT Ha HEKOTOPOe mnepeMelleHde H OTPLIB NMerMaTHTOBONO
pacmasa OT MaTepHHckoro cy6crpara. Ha6uawfaloTrcs TakKe W THIHYHBIE



JKUJIbHBE NerMaTHTH, BHIOIHSIOUHE KaK MEPHIXOHAJbHbIE, T2K H IIHPOTHLIE
TpEILUHBI.

Hapsiny ¢ ra66po-nerMaTutaMy, CBsi3anibIMH 110 BPEMEHH CBOEro TPOMC-
XOXJEHHA C YJbTPAOCHOBHBIMH TOPOJAaMH, HECOMHEUHO CyIUECTBYIOT ra6oépo-
nerMaTHTHI, oGpa3oBaBlurecss U3 raG6pOHIHOro pacijiaBa.

Ilo- -BHIMMOMY, KaX1as KDyNHAs WHTLY3uBllas (daza MONKET COIPOBONK-
JIAThCSl CBOMCTBEHHBIMH efi erMaTHTaMH. B' 3TOM OTHOLeHMH WHTEPeCHHl Ha-
IUM OOTIOJHUTEJbHbIE HAaGJMIONeHUsT HaJd IerMaTOUAHBIMH 000COG/CHHAMH B
ra66po, HemocpeACTBEHHO KOHTAKTHPYIOUIEM C BHCAYHM GOKOM NMHDPOKCEHHTO-
BOHl UHTPY3HH rTopbl Cuneil. DTH 060CcO6JeHHS 1O BelleCTBEHHOMY COCTaBY
HAllOMHHAIOT MeTMATHTHL U3 MHPOKCEHUTOB, TaK KaK B OCHOBHOM OHH CJIOXKEHbI
6JH3KOl N0 XHMH3MY poroBoil ofmankoit (trabJa. 2, anana IV) u anuzoTusn-
pPOBaHHBIM MJaTHOKJaszoMm (taba. 2, anaa. II1). Bmecre ¢ Tem oTcyrcTBHe B
HUX LINHHEIH B apareHeTH4YecKoH acCOLUZIIUN C THTAHOMArHeTHTOM ¥ OOHJIb-
Hasf BKPAaNlJeHHOCTh NHPHTA M XaJbKONHPHTA OTPaxaloT Te TOHKHe ocoben-
HOCTH COCTaBa, KOTOPHIE XapaKTepHHl [/ BKJIIOYalOUlero Hx ra6épo.

B naurteparype umeloTcsi cBelleHHs O JABYX Ipynnax ra66po-lerMaTuTos.
Ha ocHoBaHHW, NpaBia HeMHOTOYHCJEHHBIX, OMMCaHHU{l NepBas Ipynna Moxer
6LITH CONOCTaBleHA € raG6po-MerMaTHTaMu U3 MTHPOKCceHHTOB ropnl CuHefl.
1o nerMartuthl, onucaHdsle A, H. 3asapuukum (2) u E. I1. MonzasaHueBEIM
(4) nana Tlonapuoro u CemepHoro ¥Ypana; B HHX IOCTOSHHO HabJI01aercs
nmapareHe3suCc THTAHOMAarHeTHTa M LIMHHENH; OTCYTCTBYIOT CyJabGHIbl MeIu,
KBaplla H KaJIHeBOTO I10JIeBOro LINaTa, XapakTeped OCHOBHOH cocTap MNJas
rHOK/1a3a. f

Cyns mo paGoram . ®. I'payra (Grout, 1918), T. JI. ITaganxku (6),
H.-A. Cupuna (7), H. 3. Essuxosoit (1), I. H. Crapuuuno#t (8), a Takxke
no manabiv H. I1. Jlynanosoit u E. B, CeelinukoBOfi, CylecTByeT U BTOpas
rpynna AerMaTHTOB, K KOTOPOH MOXHO OTHeCTH H MerMatoHiHbie o6ocobJe:
HHs B Tab6po ropul Cuneit. B nerMatirax JaHHOH TPYNIbL ITarHOK/Ia3 MOXeT
6LITb GoJiee KHCJBIM, MOTYT NPHCYTCTBOBATh KaJideBHI [oJieBOf MINaT H
KBapli, HHOTAa B TOHKOM rpacduueckoM cpactaHuu. HesaBucumo or cocraBa
NOJIEBLIX ILINAaTOB B HUX BCerjia ecTb cyAbGuabl Meu H KeJsesa.

T'a66po-nerMaTuThl, KaK NPOH3BOAHBIE YJIBTPAOCHOBHON Marmhi, BCTPeYa:
I0TCS1 3HAYUTENIbHO pexe, ¥ KaxJasd HOBas HaxolKa HX NpeicTaBJ/isieT OCOGLIA
HHTepec.
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M. L.TPAHN3EP

HOBBIE JAHHBIE MO CTPATHTPA®HHU H JIKHTOJIOTHH HH)KHETO
KAPBOHA TYBbI

B cTatbe NpUBOAATCA HOBHE JaHHHE, YTOYHAIOUME U AeTAJNHU3HDYIONIHe YHHDHIH-
pOBaHHYI0 cTpaTurpadHyecKyl0 CxeMy HMXHero Kap6ona Tysuw 1956 r.

Ony6aukoBalHas JuTepaTypa, B KOTOpo# chelnuaJibHo HJIH NONYTHO OCBe-
waJjcs Gbl BOIPOC CTpaTHrpaduueckoro pacyjJeHeHHS OTJIOKEHHH JOYyIJIeHOC-
HOro HHIKHero Kap6oHa TyBHl, KpafiHe orpaHHueHa. CaMble mepBbie paGoTH
10 3TOMY Bomnpocy npuHapanexkat 3. A. JleGeneroit (3, 4). HasBanueiM aBToO-
POM KaMEHHOYTOJIbHBIe OTJIOXKEHHsS! OOBeRHHSIHCh C JeBOHCKHMU B €IMHBIH
«befikeMCKHil KOMMJEKC», BO3PACT KOTOPOTO ONpefesicsl B 1IeJOM KakK «Jae-
BOHO-Kap6oH». .

«DellkeMCKHII KOMILIEKC» MOAPa3felaacs Ha HATh ¢dopMauuit (CHM3Y):
OTOKIIMJIBCKYIO, YCTh-YIOKCKYIO IIHBHJIMKCKYIO, 3BEHAILYI0O H JKAPHKCKYIO.
[To coBpeMeHHBIM TNpeNCTAaBJEHHSM, IABe HHUKHHe (OpDMAlUH OTHOCATCS K Je-
BOHY, JiBe BepXHHE — K HHKHEeMy KapOOHy, a CpefHsAs — IIHBHJIMKCKAs —
CBOEll HUXHeH 4acTbl0 TPHHATJICKHT ,1eBOHCKOH, BepXHell — KaMeHHOYTOJb-
HOH cHCTeMe.

B 1936 r. nossusiace pa6ora M. ®. Heii6ypr (6), nocssillieHHasi B OCHOB-
HoM ¢tope u cTpaTurpaguu yrieHOCHHX oTJioXKeHui TyBBl, C HEKOTOPHIMH
CBeIeHHAMH O JOYTJIeHOCHBIX o6pa3oBaHuax kap6ona. Ilocnenuue no pacrtH-
TeJIbHBIM OCTATKaM OBLJIM COMOCTaBJEHbHl C MHHYCHHCKOH CBHTOH HHIKHEro
kap6oHa MunycuHckoit kotaoBuHel. M. ®. HeliGypr Takxke ormeuansoch H
60JIbII0e CXOACTBO JIMTOJOTHUECKOTO COCTaBa HHXKHEKaMeHHOYTOJBHBIX OTJIO-
XKeHHuil 3Tnx obJaacrei.

B 1951 r. u3s nevaru Buim1a [eosornueckass xapra Tysel MacuiTa-
6a 1:1000000 u oObsiCHHTeIbHAA 3alHCKa K Hel, coctasaennne A. JI. Jo-
nunbiv B . A, KynpsisuesbiM (1). HuxnexameHHOYrosbHBIE OT/IOXKEHUS ¢u-
TYPHPYIOT 3jechb B KayeCTBe apry3yHCKoi#l ToJmu ! (CBHTHI), BO3pact KoTOpof
onpeaeasics xak D3 +C,.

Hosefimasa sutepatypa no reoaorud TyBol (2,5) B 4acTH AOYIJIEHOCHOTO
Kap6oHa He COLEPIKHUT HHUETO HOBOTO CPABHHUTEJBHO C TeM, UTO ObLIO H3Be-
cTHO 1o pabotam 3. A. JleGeneBoil. B HHX He HAlUJIN OTpaKeHHs1 Pe3yJbLTATLI
HeonmyGJUKOBAHHBIX  HCCJAEJOBaHHH  MOCJEeNHEr0 JIeCATHJETHR TeoJIOroB
BCETEU (8. C. 3y6puauna, A. M. [launaesnua, H. H. IlpearerueHckoro)
u Coto3Hoii reosoro-nouckosoit koutopsl (M. B. Kysnenosa, H. I'. Ilonosa).
Mo MarepuasaM KOTOPBIX Gbljla NPHHATA HAa MEXBeIOMCTBEHHOM COBellaHHY
1956 r. yuudbuunpoBaHHasi cxema.

. C. 3y6punun, A. M. Hauunesuu u H. H. Tpeareruenckuit (1952—
1953 rr.) noxpasaenHsH OT/IOXKEHHS HHXKHEro Kap6oHa Ha 4YeThipe CBUTH

! ApryayHcKasi TOJILA B CXeMe YNOMAHYTHX aBTOPOB MOACTHJIAETCH TAHHYOJLCKON CBH-
Toft (Cg). KOTOpYIO OHH MOMECTHJIM B CPefHHil JeBOH. B Hacrosuee BpeMs KOKa3aH ee BepX-
HeJeBOHCKHH BO3pacT.

54



‘(cunsy): C? — konriiomeparosasi 2, C°®; — pUTMHYHOe uepefOBaHHE CBeT-
JbIX Mecuanukos u dapdopoBuaHbx aprusiutos; CP, — uepejoBaHHe 3eJe-
HOBATO- U KEJITO-CEPLIX MECYaHHKOB C TeMHO-3€JIEHBIMH ¥ CEPBIMH, 4acTo NAT-
HHCTHIMH aJ/ieBpoanuTaMu u CTj- - KpacHo-(puoseToBbe MeCYaHUKH ¢ IPocJos-
MH a;1¢BPOJIMTOB Y H3BECTHSIKOB.

B ceute C%, A. M. Janunesuu Geuna Hailgena (p. DBuii-Xewm, Huxe ycrbs
pyubs Llusesur) uewmysi pui6 Acanthodes sp. u A. ex gr. lopatini, kotopas,
no szakgiouenno 1. B. O6pyueBa, ykasbiBaeT He Ha NeBOHCKMA BO3PacT 3THX
CJIOEB, KaK TOTJa NMPHUHHMAJ0Ch OOJbUIMHCTBOM TeoJoroB, 4 HAa KaMeHHO-
YIOJIbHbIH.

U. B. Kysneuos 1 H. T'. TTomos (1955) BblneJnau B COCTaBe HHUXKHETO Kap-
6ona TyBnl ceMb CBUT (CHHM3Y): CYNIYTXeMCKYIO, NpelCTaBJeHHYI0 YepeloBa-
HHeM B OCHOBHOM DO030BAaTO-CE€PHIX KOHIJIOMEPaTOB, TIPaBEJHTOB, KPYIHO-
3EPHHCTHIX MecuaHUKOB. B ee Bepxax MecraMu HMeeTCsl MPOCJOH H3BECTHAKA
co Strepsodus siberiacus Chab.; mXKapruHckyo, CJ0XCHHYIO KOpPHYHEBATO-
JIMJIOBBIMH MECUaHHKAMH, aJIeBPOJHTaMH, TyG(HUTAMH H JHH3aMH KOHIJIOMe-
paToB; xep6eccKylo, COCTOAINYIO H3 yepe/lOBaHHMsS TJIaBHBIM c6pa3oM KeidTo-
CcepHIX NMeCYaHHKOB, TY(POB, TY((PHTOB, aJeBPOJHTOB H apTH/JIHTOB; Gaijirar-
CKYIO, TpeICTaBJEHHYIO IIeCTPOLBETAMH H 3€JIeHOBaTO-CEPHIMH TydhaMH,
TydpPuTaMH, [ecyaHHKaMH, aJeBPOJHTAMH, PpeOKO H3BECTHAKAMHU; Te-
6eKCKylo, COCTOSIIIYI0 H3 NepecjJaHBaHHs KOPHUHEBATO-JIMJIOBHIX Tecua-
HUKOB, aJeBpOJHUTOB, TY)oB, TyQPHTOB, UHOTJA ¢ ENAHHUYHBIMH TPOMJIACTKA-
MU H3BECTHSAKOB; aKTaJbCKYIO — CBHTY UepelOBaHHSA CEepHIX, 3eJeHOBaTo-, pe-
K€ TEMHO-CEPbIX NeCYaHWKOB, aJeBPOJHUTOB, APTHJJINTOB, Tydhos, TydduTOB,
pPenKo M3BEeCTHAKOB; MOOJIABIXeMCKYIO, NpeACTaBJIEHHYIO JHIOBHIMH NeCYaHH-
KaMH U TyddutaMH. ABTOpH YKa3bBalOT, YTO 3Ta CBUTA Pa3BUTa TOJIbKO Ha
loro-3anaje Tysol, B o6Jtactn xpefra 3anaxuuit Tauny-Omna 3.

YuuduoupopanHasa cxeMa (1956) oTyiHuaeTcss OT TOJBKO YTO NPHBEIEHHOM
TeM, UTO B Hell JUKapruHckasi cBHTAa (UIypupyeT MO0J Ha3BaHUEM KhbI3blJ-
YHPHHCKOM, a TeGeKcKas meperMeHOBaHAa B SKKHOTTYTCKYIO 4,

B 1956—1957 rr. HUXXHEKAMEeHHOYTOJIbHble OTJOXKeHUs1 TYBHl H3yd4aJHChb
aBTopoM Hactosme#t crateu u M. C. Boposckoii. TlyteM neranpHoro ommuca-
HHSI OCHOBHBIX ONOpHEIX pa3pe3oB lleHtpaarvHoil u 3anaxuoii TyBbH U MHKpO-
‘CKOIIHYeCKOTO H3y4YeHHsI MOPOJ HaMH ObLIH IIOJYYEeHBI JaHHBIE I/ Xapak-
TEPHCTHKH JIMTOJIOTO-(paLHANBHBIX OCOGEHHOCTEH OTJOMEHHH HHXXKHEro Kap-
60Ha HCCJIeJOBAHHOTO paloHa, BHISIBJEHA OIIHGOYHOCTh BBIAEJNEHHSI B VHH-
‘QUUHPOBAHHOM CXeMe caMOro BepXHero ee ujeHa — MOOJIIBIXEMCKOH CBHTHI,
NPOH3BEJEHO MOAPa3ieAeHNEe HEKOTOPBIX CBHT Ha GoJiee MeNKHe eIHHHIEl —
NOACBHTHL. K TakHM CBHTaM OTHOCATCS Gafitarckas, xep6ecckast H CyrJIyrXeM-
cKas 8, '

HiuXe nmpHBOAMTCS HOBbIN BapuaHT, KOTOPHI MBI paccMaTpuBaeM He Kak
IPHHIMITHAJIBHO HOBYIO CXeMy, a JIMIIb KaK YTOUHEHHE paHee MPHHATON B Ka-
uecTrRe yHHHUHMpoBaHHOH no paboram M. B. Kysneunosa, . C. 3yGpuauna,
A. M. Nanunesuu, H. T. TMonosa, H. H. Tpexreruenckoro, B. B. BoJaxoBa u
JIpYTHX.

Bruisienienne sipycoB NMPOH3BEAEHO € YYETOM MaJEOHTOJIOTHYECKHX MaTepH-
a.I0B, a TaKike HCXOAA H3 COMOCTABJEHUs C Pa3pe3oM HUKHero kapGona Mu-
HYCHHCKOH KOT/IOBHHHL. IlaseonTonornyeckas xapakTepHCTHKA paspesa Gyaer
AaHa HHXE, TNpH OMHCAHWH CTpaTHrpadMUYeCKHX NoApasneseHHi. Bonpocsl
COTMOCTARJEHHST HHXKHero kap6oHa TyBb u MuHYCHHCKOH KOTJOBHMHLI B Ha-
CTCAILUEH CTaThe He paccMaTpPHBAaIOTCH.

a a ‘a
2 Caura C§ noapa3afensiercst Ha TPH MOACBHTHL: C,'_ C]” H C,m .
> Oauospemenno ¢ M. B. Kysneuoswim u H. T. IonoBrM MooagbixeMcKasi CBHTa Ghiia
Buiaenena reosoramy B. B. Boakoseim u T. I1. Toamaueswmm, (BCETEH). .
4 Mxkaprusckoil pelieHo GbIIO Ha3HBaTh CAMYI0 BEPXHIOI CBHTY KDACHOIBETHOTO BEpX-
HEro neBoHa. , :
® B cyrayrxeMcKkofl CBHTE NOACBHTH Bneppee Gbii BhidedeHst A. M. annnesnu H

H. H. ‘ﬁpem'e‘rttel-lcxmu‘(’110;1c£m"n,l-C1a Ty C',Il_).
£’55



Oraen Spyc CBHTa Moaceura
BepxHenaneosoiickne HJM 10pPCKHE OTJIOKEHUS
IMepepriB
Axranbckas —Cak ‘
Buseit- ek i
cxuit—C} OkkHorTyrekas — Cy . BepxueGaiitarckas — C"’t’
Huxmnii o bt '
Kap6ot—C; Baiitarckas -G Huxne6aiiTarckas — C‘,’tl
’ hr
Typre (?)— Xep6ecckast _ Ci" Bepxuexepbecckas ~ —C|"
B3e (?) Huxnexepbecckass ~ — Chn
[lepepuis
Typueii- Kbisbumunputickas — CKZ ' Bepxnecyrayrxemckas— Cr¥'s
o t i
crai—Cy Cyrayrxemckan — C3e! | Hmwxrecyrayrxemckas — Ceh
Iepepuis
BepxHuit damen- dg
AeBoH—Dy ckuit— Dg Ikaprukckas ~ — D3

B otsiyuie OT BCex MpPeXHHX HCCJeIOBAHMH, ilaMH TIPOBEJEHO TOCIOII0e
MHKPOCKONIHYECKOe H3YyueHHe NOPOJ BCeX BaXKHeHIIMX pa3spe3oB H BBISICHEHO,
YTO YacTh pa3pe3a HHXKHET0 KapOOHAa, KOTOpasi COOTBETCTBYET XepGeccKoi H
GafiTarckofi CBHTaM, npeiaCTaBJeHa IBYKPATHbIM PHTMHYHBLIM YepeLoBaHHUeM
Ty(OreHHO-NeCYaHBIX W NPEHMYLIECTBEHHO TydoreHHnx o6pasoBanuil. I'pa-
HHIIA MeXJy Ha3BAHHBIMH CBHTaM# ® U NMPOBOAMTCS HAMH MEXIYy ABYMsI MOJ-
HEIMK LuKJamu. [ToBceMecTHO mpocsexuBaloiieecs PHTMHUHOE uYepeaOBaHHE
[IPeUMYLIECTBEHHO TY(OTreHHbIX MU TY(OreHHO-NeCYaHEIX NaueK B CBHUTaX IO-
3BOJIMJIO NOAPA3/IeJUTh KaXKAyio H3 HHX Ha TMOACBHUTH — HIIKHIOIO H BEPXHIO!O,

SIcHO BHIpAXKEHHBIM [BYUJEHHBIM CTPOEHHEM XapaKTEpPH3Yercss W CYI.Iyr-
XeMCKasl CBUTa, KOTOpasi BO BCex CBOMX MNOJIHBEIX pa3pesax, T. €. TaM, Tle OHa
nepekpoiBaeTcs BbIIIeaexalleli KHI3BVIYHDHHCKOH CBHTOH, CJOXKeHa CHH3Y
rpy6006/10MOYHBIMH NOPOJaMH (MECUAHHKH H KOHIJIOMEpAaThl), a CBepXy —
NPEenMyLUIECTBEHHO H3BECTHSIKAMH, OGBIUHO COAEPXKALIMMH OCTaTKH phi6 Stre-
psodus siberiacus Chab. u pexe Rhizodopsis sp.

Hawu uccienoBaHus nokasaau Takxke, uto M. B. Kysuenos, H. I'. [Tonos,
B. B. BoskoB, pyKOBOACTBYsICb Ha NE€PBOM 3Talle HCCJAEIOBAHHH MpeHMyILLE-
CTBEHHO OKPAacKOH MOpPOJ, OMHGOYHO OTHecaH OOJbllYi0 4acTp GapLudHIOJb-
CKOTO H MYTyp-yJaTaicKoro paspe3oB (HHXHHH CKJIOH XxpeGra 3amamgHhlit
Tanny-OJia) H3-32 ero KPacHOLBETHOCTH B 3THX palHOHAX K 3KKHOTTYICKON
cBHTe. 3aJjeraiolias B caMbIX Bepxax 6afiTarckoil CBHTH 3eJIeHOLBETHAd IIoc-
YaHO-Ty(OreHHas TOJIA Obl1a HMH TaKXKe OMHGOYHO MPOHHAEKCHPOBAHA KaK
aKTaJIbCKasi, a PacMoJIOXKEeHHHIe elle BhIIIe [0 pa3pe3y KpacHOLBETHHE Tyd-
(HUTH M TleCYUaHHKH, BHAMMOH MOLIHOCTbIO okoso 120 M, Kak He HMeulHe
CBOMX aHaJoroB B Apyrux pafoHax TyBHl, BHIEJEHH B -HOBYIO MOOJABIXEM-
cKyio cBHUTY. OHIHGOUHOCTb TAaKOro COMOCTaBJAeHHsi Tem 60Jiee OYEBHAHA, UTO
B IOr0-3aMajgHoOM HampaBJeHHH Ha6JiofaeTcss BIOJNHE 3aKOHOMEpHOe «IOKpa-
CHEHHEe» BCEro HHXKHeKaMeHHOYrosibHoro paspesa TyBhl. Tak, ecyid Ha ceBep-
HoM ckjoHe Tanny-Ona (p. On-Kaxaa, cen. Ak-Tasn) no cpaBHeHHIO € LeHT-
panbHLIMH pailoHaMH KPacHOLBETHOH CTAHOBUTCS TOJIbKO 6aiiTarckas CBUTa,
TO Ha I0XKHOM CKJICHe TOTO XKe xpebTa, B Mexaypeube Myryp — ¥Yaraii u oco-
6endHo mo p. Bapuiuue-ToJ, JIHJI0BO-KPacHOH OKpackofl XapaKTepu3yloTcs
H OTJIOXKEHHs1 XepOecCKoil U CyrayrxeMCKOH CBHT,

6 Takoe mosioXxeHHe TPaHHUH MeXJy Xep6ecckofi H GaiiTarcKofi CBHTaMH COBMajaer c
rpaHuleft MEKAy CBHTAaMH C?~ H Cf f1. C. 3y6puauna, A. M. Jlauuaesnu u H. H. Ilpearer-
yeckoro. H. B. Kysreuos u H. T. Ilonos nposoannu 3Ty rpaHuuy HecKoabko Blllte.
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Hs TydoreHnsix o6pa3soBaHHil B aKTaJbCKOH CBUTE Hallle JPYTHX BCTpeua-
j0TcA aJbOHTH3HPOBaHHbIE TY(H, MecTaMH COAepiKalllie NPUMech OpraHuye-
ckoro MarepuaJja, HMaorna HaGaioparorca Tydel M Tyd¢HTH OKpPeMHeJbe,
XJIOPHTH3HPOBAHHBIE, 3 B €JHHHYHBIX CJHydasiX — OXKeJIe3HEHHBIe,

B 1aByx HauGosee NOJHBIX paspe3ax OMHCEIBaeMOl CBHTH — Yy cesl. AK-
Tan u pyubst Kamennsiii Kiiou — 10BOJIBHO OTYETIMBO BHAHO, UTO HMXKHAA ee
4acTb CJIOXKeHa Ipy6oOGJIOMOYHBIMUM NOPOXaMH, a BEPXHSIA — B OCHOBHOM
TEMHO-CEDBIMH Ty(QOreHHHIMH 00pa3oBaHHsAMH. Kakux-u60 CymecTBEeHHBIX
H3MEHEeHHl COCTaBa aKTalbCKOH CBUTHL Ha TeppuUTOpMH TyBH He OTMedeHO.
OnpejenuMbie OpraHHUeCKHe OCTAaTKH B Hell HEHU3BECTHHI.

B Akranbckoii 1 OHKaKHUHCKON MyJblax, Ille aKTaJbCKasd CBHTA MepeKpHl-
BAETCsl OHKAXKHHCKOH, ee MOLIHOCTb COCTaBJISIET COOTBETCTBeHHO oOkoJo 130
1 230 m. Bo Bcex obHaxeHusix Ilentpanbnoit TyBHI, Ie OMHUCHIBAEMBIE OTJIO-
JKeHHST KPOIOTCS IOPCKHMH, HX MOLIHOCTb BapbHpyer B npejenax 20—135 .

Hanoxennas cxema mnoapasfelieHHss HuxHero kap6oxa Tysbl ocHOBaHa
rilaBHBIM 0Opa3oM Ha JIHTOJOTHYECKHX OCOGeHHOCTAX paspesa. Ilaneontono-
rHYyeckunii MaTepuas HMeJ NPU 3TOM SIBHO NOAYHHEHHOE 3HAUEHUE, YTO CBS-
3aHO He TOJbKO ¢ GeZHOCTBbIO H3yyaeMHiX OTJOXKEeHHH OpraHHKOH, HO M C He-
JCCTAaTOYHOCTBIO TPOBENEHHBIX MaJEOHTOJNOTHUECKHX HccaegoBanuil. [TosTomy
npejcTaB/saeTcd HeoOXOAMMBIM IMOCTAHOBKA CliellHaJIbHEIX paboT mo c6opy H
H3yUEHHIO OPraHHYeCKHX OCTATKOB # B NePBYIO ouepellb MakpodJopsl, cnop H
UXTHO(DAYHHI.

Hawmu BHIsICHEHO, YTO /15 HHXKHEKaMEeHHOYTOJIbHBIX OTJIOXKeHHH TyBH LBET
NOpOA, B OTJHYHE OT JIHTOJOTMYECKHX OCOOEHHOCTell, He fIBJseTcSl NMPH3HA-
KOM, KOTODLI MOKeT GHITh MOJIOXKEH B OCHOBY CTpaTHrpaduueckoro nogpas-
JIe;TEHUSA, TIOCKOJBKY OH MOJBEPIKEH CYLIeCTBEHHBEIM H3MEHEeHHAM MJIOUIaAHOTO
XapakTepa. 3aKOHOMEPHOCTH ITHX M3MeHeHH/l M3yYeHhl HEAOCTaTO4YHo. B na-
CTOsIlllee BpeMsi yYBEPEHHO MOXKHO TOBOPHTbL JHIIb O HauGoJsee obuiell H3
HUX — CMeHE 3eJIEHOLBETHBIX IOPOJ MPeUMYIeCTBEHHO KDAaCHOLBETHbIMH B
HalpaBJeHUU C CeBePO-BOCTOKA LeHTPaJbHOH uyacti TyBHl Ha I0ro-samaji, K
10:KHOMY CKJOHY Xpe6ta 3ananuuiii Tanny-Oaa. [Tockosbky npu KpynHomac-
mTabHbIX ChEMOYHHIX paboTax M APYTHX HCCJeOBaHHSX CPaBHHTENbHO Orpa-
HHYEHHBIX IVTOINafell OKPAcKa MopojJ MOMXET OKa3aThCA NOJIE3HBIM NPH3HAKOM,
Hejecoo6pasHo MNpOBeleHHE CIHEeNHAJbHBIX MCCJAeAOBAaHKWH IO H3YUeHHs
3aKOHOMEPHOCTeH H3MeHeHHs] OKPAacKH NOpoJ HHXKHero kap6oHa Ha TeppHTO-
puu TyBHL
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UM3BECTHA AKALJEMHHU HAYK CCCP

Cepus reonorvueckKas
1959, Ne 9

A.®. CTEMAHEHKO

HOBBIE NAHHBIE O JOKEMBPUNCKHX (CHHHUHUCKHX) H
HU)KHENMAJIEO30MCKHX OTJO)KEHHUSX 3ANTALJHON YACTH
KHPIH3CKOI'o XPEBTA

(Cesepnbiit Taup-lilans)

B crartbe u3naraloTcs HOBHE [daHHbHle No CTpaTHrpadHM 3anafHOTO OKOHUaHHSA
Kuprusckoro xpe6ra (Taub-Illanb), rae oTnoXKeHust keMGpHSI paHee He OBIIH H3-
BecTHH. BuiBooHW aBTOpa ocHOBaHW Ha BbisgBjeHHOH B KuprusckoMm xpe6te ¢ayne
CpelHero M BepXHero KeMOpHus, a TakXe H3yueHHH HODMalbHOro paspe3a, OXBATHi-
BAlOLLEr0 BEPXHIOI 4acTb MeTaMOpdHUYeCKOro KoMmjekca (YyCJAOBHO CHHHi), 60JbLIYI0
yacTb KeMOGDHS M HHXKHIOIO IOJOBHHY oOpRoBYKa. JlaHHHe aBTOpa MOATBEPMnuarv:
CyLIecTBYIOlllee MHEHHe O BBIAEPXKAHHOCTH pa3pe30OB HHUXKHEro Majeo30f B Npejenax
CeBepo-TaAHbIIaHbCKOH CTPYKTYPHO-dalUHANLHOH 30HBI.

Hcxona u3 mapaanenusauuu paspesos Kuprusckoro xpe6ra u Yarkano-Haphn-
CKOil 30HBI, aBTOp H3JaraeT CBOH IpeACTaBJEHHS O HPOCTPAHCTBEHHOM pacrpefe-
JIeHHH [eOCHHKJHHAJbHHX (opMaunfi HuKHero naseo3os.

BBOAHbIE 3AMEYAHHA

TlepBasi crpaTurpaduyeckass cxema IpeBHHX CBHT Kuprusckoro xpe6ra
6o1a paspaGorasa B. A. HukosaeseiM B 1928 r. (11, 12). On onucan nempe-
PLIBHBIH pa3pe3 [0NajJe030HCKHX MeTaMOp}H30BAHHEIX OTJOKeHHH GOoJbIION
MOLIHOCTH, YYacTBYIOIHX B CTPOGHHH KPYIHOH GpaxHaHTUKJIHHANBHOH CTPYK-
TYPHl, KOTOPYIO HasBaJ Mak6anbCcKoil aHTHKJIMHAJABIO. SIAPO 3TOH CTPYKTYpH
(bOPMHUDYIOT KBADLUHUTH!, TPAHATO-CAIOASHBIE CJAHILI, MPAMOPH U aM(UGOMUTEE
Mak6aJ/bcKol, HeNbIMHCKOH M KaHHIHHCKOHl CBUT, YCJIOBHO OTHECEHHBIX K.
HHXKHEMY TIpoTepo3ol0. Kpulibsi c/IoxeHB (UIIUTAMH, KPHCTAJJIHYeCKHMMH
H3BECTHSIKAMH M KBApLIMTAaMH KeHKOJLCKOH CBHTHI, KOTOpasi OTHeceHa HM K
BepPXHEMY MPOTEPO30I0 — paHHeMy KeMOpHI0. Paspes apeBHHX CBHT BeHY2IOT
HeMeTaMop¢gu3oBaHHble NeCYaHUKH H TVIMHHCTHIE CJaHIUbl, CoAepiKalliue Opho-
BHKCKYIO (bayHy (JIMHTyJieBasd W Kapacafickast CBHTbI).

3a Bpewmsi, mpoilealiee Hocje onyGJAMKOBAaHHS NAHHOH CXeMBl, B MOCTpoe-
Hust B. A. HuxonaeBa He Oblio BHECEHO, MO CYLIECTBY, HHUEro HOBOTO, XOTS
6OJbIIHHCTBO THHb-IIAHBCKHX T€OJIOTOB pa3fesad MHeHHe O NPHCYTCTBHH B
npenesax Kuprusckoro xpe6ta, NOMHMO OPAOBUKCKHX, TaK¥ke N KeMOPHHCKHX
oTsoxkeHuit, TeM He MeHee BO3pacT HEOZHOKPATHO BBIAENSBLIMXCA 3/eCh
«KeMOGPHIICKHX» CBHT HH B OJIHOM CJyuae He Gbla 0GOCHOBaH (hayHUCTHYECKH.
Jlumb 3a mocjeiHue Tofbl B pe3y/abTaTe re0JOrOChbeMOYHBIX PaboT, BHINOJ-
Hennbix B CeBepo-3anagnoM TsaHb-Ulane reosoramu BcecolosHoro aspoJiori-
gyeckoro Tpecta (BAI'T), monyuensl HOBble JaHHbIE, [O3BOJIHMBIIHE B 3HAYH-
TeJIbHOH Mepe 3aNoJHHTH Npobesbl cTpaTUrpaduueckofli KOJOHKH HH2KHEro
naJsieososi Kuprusckoro xpe6ra. D10 0Ka3aloCch BO3MOXHBIM MOCJAE TOro, Kak
aBTOPOM HacTosile#l cTaThH B 1957 I. B npuoceBoil yacTH xpebTa y nepeBaJioB
Uyuryp u KokayHeH, K oro-zanany or CT. JIyroas, 6L BHISIBJA€HE MeCTO-
HaxoxaeHHs (aydel CpeHEro H BepxHero KeMOpus. 3llech ke YCTaHOBJEH
HOPMaJIbHBI pa3pe3, OXBATHIBAIOLIHA CJelylollHe KOMIJIEKCH OTJIOXKEHHUH,
OT/EJeHHHX DPYT OT Jpyra crpatHrpaduyeckd HeCOIVIaCHBIMH KCHTAKTaMH:
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®ur. 1. CxemMaTHYecKass reojorHueckas KapTa paiioHa mnepesajoB Uyuryp u Kokaysen
(Kuprusckuii xpe6er). Coctasun A. ®. CrenaHenxo.
1 — ByNTKaHOTEHHAA TOAMIA MPEANONAAraeMore CpelHero naneo3on; 2 — HHUXKHe-CPeAHEOPHOBHKCKas TeppR-
reHHar Toauwa, 3— BYAKAHOMEHHO-0CAAOUHAA TOJILWA CPENHEero W BepXHero KeMﬁpHﬂ; 4 — CMHAHTOBAA CBHTa
NMPeAnoNaraeMoro HHXHEr0 KeMOGpPHA, YUKOINOACKas CBUTA MPEANONAraeMoro CHHUA; 5 — TOALla H3BecTHS-
KOB, Q)HJ'UIHTOBHLIHNX C/NaHLUEB, NEeCYAaHHKOB, KBAapUHTOB; 6 — Toau1a d)H.II.IIHTOBHD.HbIX CaaHileB, NEeCUaHHKOB
H KBADUHTOB; 7 — TOMILA W3IBECTHNKOB; § — TOAULE YrAHCTLIX CRAHUEB; 9 — KEHKOJbCKam CBHTA NPEANoJa-
raeMoro BepXHero npoTepo3ofl — CHHHA: [0 — cpenHenaneosofickue TpaHHTH; [l — cpeaHenaJjco3oickue
BHOPHTHL; /2 — pa3puiBHble HAPYLIEHURA; /3 — BJeMeHTHl 3ajeraHun cjaoes; /4 — MeCTO HaXO/OK HHKHEnaJjeo-
solickolt ¢ayHul; J5 — crpaTdrpaduyecKH HecornacHble KOHTaKTbl; 16 — HOpPMaJbHble crpaTHrpadHyecKHe
¥ HHTPY3HBHBE KOHTaKTh

1) peruoHanbHO-MeTaMop(pHU30BaHHEE TeDPUIeHHBIC H KapOOHATHLIE TIOPO-
Jbl YUKOLIOACKOH CBHTBI, BO3paCT KOTOPOH C H3BECTHOH YCJIOBHOCTbIO NPHpPAaB-
HHBaeTCs K CHHUHCKOMY; 3Ta CBHTA 3aHHMaeT 6oJiee BHICOKOe cCTpaTurpadu-
YecKoe MOoJIOXKEeHHe, YeM KeHKOJIbCKas,
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ocagkoHakomeHHsi. B cBere sTHx JaHHBIX IPEeACTaBJAECTCS BO3MOXKHOM
KOppeJalus paspe3oB HUXKHETO IaJie030s1 CEBepO-THHbmaHbCKOﬁ 30HHI,

PasBUTHIX Ha Da3OOLIEHHBIX H BecbMa YJaJleHHBIX JPYr OT Apyra ydacT-
Kax.

Lapscy-Tewuscnull Sodopasien, Sanaonzn vacms Apedem Tepenei Anamz;
Yenmpanrsauli Kosozemar ) Hupeuscnoso zpedma, L8 Thng-Liows el Tans-owns
7o AA boedanoly u 8. Japalbrrelor /956 6 g AG Lracnanenns, 15562 No 8.1 Kogoredy, 19572
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@ur. 2. CxeMa CONOCTABJEHHS Pa3pe3oB HHXKHEro Maseo3os KHPrH3CKoH 30HBI

I — ciuauth, fuaGass, mopduputh; 2 — ux TYPH; 3 — TybduTe M Tybomecuanuku; 4 — KOHIJIOMe-

paTel; 5 — KpeMHHCTHE noponsl; 6 — danulenofoGHOe NepecnaHBaHHe MECYAHHKOB H TJAHHHCTHIX CAaH-

UeB; 7 — KBapLeBble H apKo30Bble MMECYaHHKH, KBADUMTH; 8 — [JIHHHCTble, YIHCTO-TAHHHCTHE M ua-
JHUTOBHAHHE CnaHUbl; 9 — u3BectHakH; [0 — ocratku dayHul; Il — OCTaTKH CTPOMATOJIHTOB

Bosbloit HHTEpeC NMpeACTaBisieT KOPpeJsilus Paspe3oB HHXKHEro najeo-
301 Yarkamo-Hapeiackoit n  Cepepo-TAHBIIAHBCKOA 30H, IO3BOJSAMOLIAS
HAMETHTb OCHOBHBe BexH B HcTopud passutusi TsHb-IllanbcKo# reoCHHK/IH-
HaJbHOM 06/1aCTH B HHIKHEM Majeo3oe. B 3THX IejJAX KPaTKO OXapaKTepH-
3yeM paspes HHXKHEro NaJjeo3os HCTOKOB p. UaTKaJ, COCTaBJIEHHBI aBTOPOM
B 1955—1956 rr. (15).

Huxuuit xkeM6puii

1. 3eneHoBaTo-cepsie MONMMHUKTOBbiE KOHIIOMEpPAThl H I'PABENHTH, CMEHSIOLIHECH B Bep-
Xax paspe3a ajeBPOJMTAMH, NECYUAHHKAMH H TVIHHHCTHIMH CJAaHLAMH C JHH3aMH H3BECTHAKOR.
OcHoraHHe ToMuUH He BCKpbITo. Buaumas mommuocth 600 .

2. Tommua THTHTONOXOGHBIX KOHrMoMepaToB. MowHocTs a0 300 .
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3. ®anurtenonoGHoe mepecianBaHHe CEPHIX H 3€JI€HOBATO-CEPHIX MOCYAHHKOB H MHHHCTHIX
caanues, Mounoctb 500 M.
CyMMapHas MOLLHOCTb HHXKHero KemGpus jocturaer 1400 .

CpelHHN M BepXHHA KeMGpHiX

JlonoMHTH3HPOBaHHBIE H3BECTHAKH, HA OTAEJNbHBIX YYaCTKaX 3aMellalonecs: FNIHHHCTRIMH
cjgaHUaMH, NeCYaHHKAMH H THIUIMTONOAOGHBLIMH KOHIJIOMepaTaMu. B H3BecTHAkax 3aKioueHbl
OCTATKH TPHJIOGHTOB CPEeHEro H BepXHero keMGpHs M Bojopocheil. MowHocts 250—300 .

HuxHufi H CPefHHUA OPROBHK

@aunanbHo HeBbAEPXKAHHAN, MECTPas IO COCTABY TOJINA PA3JHUHBIX KPEMHHCTHIX NOPOA
¢ IIOAYHHEHHBIMH MMJaCTaMH H3BECCTHAKOB, JOJIOMHTOB, I'NIHHHCTHIX CJAHIEB, NCCYAHHKOB, AHA-
6a30B M TydoB. B IVIHHHCTHIX C/laHUAX — FPANTONHTHl HHIKHErO H CPeAHEro opaoBHKa. Mou-
HocTh 800. M.

BepXHHii OPROBHK

B HuxHell yaCTH TOJIUA 3€/1€HOBATO-CEPHIX apKO30BHIX MECUaHHKOB, KOTOpLlE BBEpPX IO
paspesy CMeHATCs (uIHIIenofoGHBIMH YepelyICLIMMHCA I'PayBaKKOBLIMH INECYaHHKAMH H
FIHHUCTLIMH CJIaHILAMH.

MoutrocTs cBbimte 1000 #. BHIHMBIX NPH3HAKOB PETHOHAJBLHHIX MEPEpHIBOB BHYTPH MPH-
BeJleHHOTO pa3pe3a He OTMeyaeTcs.

CpaBHHTeJIbHOE H3yuyeHHE pa3pe3oB HIXKHEro mnajeo3oss Kuprusckod u
YarkanbCkoll 30H MO3BOJIAET HAMETHTb CJeAyIOLIMe 3Tambl HX pPasBHUTHS
B KeMOPHH u opaoBuKe. [To-BHAHMOMY, B TIO3JHEM CHHHH — PaHHEM KeMO-
pHH paccMaTpuBaeMble 30HBI ObJIM OXBaueHBl MOAHATHEM M CJIaGhHIM CKJai-
roo6pasoBanueM. IlocaenoBaBmnii 3a 3TUM mnepephlB GblJ OYEHb HENPOLOJ-
JKUTEJbHBIM (CHMJIMTOBAS CBHTA HHXKHCTO KeMOpHsS 3aJjieraer ¢ pa3MblBOM
Ha OAHOH W TOH XKe ToJlle YYKOLIOHCKOH# CBHTHI cuHMs). Bckope B030GHO-
BHJIOCH ofllee MOrpy:keHHe, BCJAEX 3a KOTOPHIM HA4aJoChb HAKOIJIEHHEe HUXK-
HenaJsle030ACKHX TOJL] TeOCHHKJHHAJbLHOTO THIA.

B HauajbpHOR cTaguu NOrPYKeHHS HHXKHeNaseo30HCKOH TeOCHHKJIHHAJH
B PasHHIX ee 4acTaXx (OPMHPOBAJNIHCH pa3JHuHbie KOMILIEKCH ocajkoB. Ha
1ore B HaTKaJabcKo# 30He HaKalJHBalachb MOLIHAs TOJAIA TPY6oo6JIOMOUHBIX
nopoJ, Ha cepepe B KUPTrH3cKO{l 30He MPOUCXOAUIO (POPMHPOBAHHE MOPO/, CIIH-
autoBoil ¢popmaund. Kak n3BectHo, 06e dopMalMy (CNHIHTOBAR H NECYAHO-
TJIMHUCTAs1) THIHYHBL JJIS HayaJbHbIX CTajuii Pa3BUTHS TeOCHHKAHUHAMH H
TECHO CBsI3aHRl Mexnay coGoil. Ilpm stoMm chnuiaurtoBas ¢opMmanus OGLIYHO
OblBaeT NpUypoYeHa K LEHTPAJbHBIM YYacTKaM T[eOCHHK/IHHAJBHBIX 06Ja-
cTell, a MecyaHO-IJIMHHCTAasA — K NepHdepHIecKUM HX YacTAM.

B kKoHume HHXKHero KeMOpusi Ha Teppuropud KUpPrusckoiét 30HB NpPOSBH-
JHCh caalble CKAaAKooOpasoBaTesbHEe ABHxKeHHA. OTrosiocku ux 3adHKCH-
poBaHEI H Ha Iore, B YaTKaJbCKoil 30He, Ha yuacTKax, TIe paspe3 cpenHe-
ro — BepXHero KemMOpus LeJHKOM (opMHpPYIOT KapOoHaTHble NOpoanl. Beaen
3a HUMH BO30GHOBWJIOCH TMOTPyXKeHHe, BO BpeMsl KOTOPOTO TPaHCrpeccHs
MOpsl, HaCTyNaBHLIeTO, BHAHMO, C CceBepo-BocTOKa u3 Cubupu uepes lleHrt-
paipHbiil Kasaxcran, mocturaa cBoero HauOoJbliero pasBurHs. B Teuenue
cpenHero — BepxHero KeM6pHsi B Kupruackofi 3oHe Hakamjusaercd HebOJb-
1fasg MO MOLIHOCTH TOJHIIA M3BECTHRKOB, TY(POTeHHBEIX NECUaHUKOB, TY(PGHTOB
¢ TOAYHHEHHBIMM IUJIaCTAMH KPEMHMCTHIX IOpoJ, NOP(HPHTOB H TY(OB.
B UatkanbcKoil 30He B 3To BpeMsi OTJIaraercsi MaJoOMOLLHAsA TO/IA H3BECTHS-
KOB, MECTaMH 3aMeIlalollUXCs TJHHHCTHIMH CJaHIlaMH.

OnXHOBpPEeMEHHOCTb CpefHeKeMOPHIICKONl MOpPCKOH TpaHCrpeccuu MJsi pai-
cHoB LlentpaspHoro Kasaxcrana, Kuprusckoit u Yarka/abckolt 30H JOKa3bl-
BaeTcsl NMPUCYTCTBHEM B GasasibHBIX CJ0SIX CpegHero KemOpus TPHIOGHTOBOM
(daynbl, uMelonlel cxoAHBI! BuAoBOR cocraB. HeGoJbllne MOMIHOCTH CPeaHe-
BepXHeKeMOPHIACKHX 0CaJIKOB CBHIETEJNBCTBYIOT O BeCbMa 3aMeIJIEHHOM TeM-
ne nporubGaHua TeOCHHKJIHHAJIH.

HanpHeiliasgs HCTOpHsS TeoJIOTHUECKOro pasBuTHs Kuprusckodr u Yar-
KaJbCKOIl 30H HAET HEeCKOJbKO HHBIMH MyTsAMH. B Kuprusckoii 3oHe, BEpOATHO
Ha pyGexke KeMOpHsi H OPIOBHKA, NpofiBWJIach BTopasg (pasa HHXKHENaJseo-
30iiCKOil cKJanuatocTH. Bcjen 3a Hell, B KOHlle HHXKHero opJoBMKa B0300-
HOBHJIOCh NOTpYXXeHHe TIeOCHHKJHHAJY, NPOXOJHBIlIee IOA 3HAKOM pe3Ko
ycunuBiuelica AuggepeHIHauuu KoseGaTeNbHbIX JABHXKEHHH, C KOTOPBIMU

717






B npuBeaeHHOM paspese ofpainaer Ha ce6si BHUMaHHe psAx 0COOGEHHOCTeH,
ONHH H3 KOTOPBIX CBOHCTBEHHBI KHPTHU3CKOMY, ADYTHe — 4aTKaJbCKOMY TH-
ny paspesa.

CxoactBo Tanacckoro n Kuprusckoro paspesoB sakjiouaercd B OJHHAKO-
BOM HX CTPOEHHH — B OGOHX CJy4asX YeTKO BBIAEJAIOTCH TPH CBHTHI, HMe-
IoLllHe CXOJHble cooTHoWweHusi. Ilpu 3aToM crparurpaduueckuii o6beM OIHO-
BO3DacCTHBIX CBHT HpuMepHO paBeH. CXOACTBO pasjMYHO [OCTPOEHHBIX
Tajsacckoro u HaTKaslbCKOro pa3pe3oB COCTOMT B OJHOTHUNHOCTH BelleCTBEH-
HOT'O COCTaBa CHHXPOHHBIX TosL. CllefyeT NOAYCPKHYTh 3aKOHOMEPHOe YMeHb-
IIeHHe MOLHOCTeHl OJHOBO3PACTHBIX ToJL (AJs1 CpefHero H BepxHero kemo-
pusl B UacTHOCTH) B HampamjeHHU or Kwuprusckoir 3onsl kK Tasacckol, a
3ateM u B Yarkanbckoil. OTMeueHHbie OCOGEHHOCTH MO3BOJAIOT paccMaTpH-
Batb TaJjiaccKuil pa3pes Kak nepexoinbiii Mexkay Kupruackum u Yarkass-
CKHM.

B urtore MOXHO caesaTh CJieAylOllHe BBHIBOIHL.

Kupruackast, Tanacckas u Yarkanbckas (Yarkano-HapoiHckas) crpyk-
TypHO-(auHadbible 30HEl B HUXHEM Naje030e ABJSJIHCH COCTABHBIMH 4YacTs-
MH KpYIHOH TeOCHHKJHHAJbHCH 006/acTH, oxBaTbiBaBllel O60JbLIYIO YacTb
Taup-lllana u LlentpanbHoro Kasaxcrana. Ilpoctoit TpexusieHHBI psif reo-
CHUHKJIHHAJNBHBIX (opMalldli, BblAeiseMbiX B paspe3ax HIDKHEro naJjeo3os
KaXIOo# 30HBI, CBUAETEJbCTBYET O €IMHOH MAJs1 BCell TeOCHHKJIHHAJbHOH 06-
JacTH cXeMe OCaJKOHAaKONJeHHs. P’asiuuna B XxapaxkTepe pa3pe3oB H HX
MOLUHOCTEH NpPH HEKOTOPOH pa3HOBPeMeHHOCTH (OPMHPOBAHHSI OAHOTHITHBIX
thopmanuii B pasHbIX CTPYKTYpHO-(pallHaJbHBIX 30HAaX OOYCJOBJIEHBl 3aHH-
MaeMblM HMH IOJIOXK€HHEM B HHIXKHENa/Jeo30HCKOH TeOCHHKAHHAJNBHOH 00-
aacti Tsanb-lllans — LlentpansHoro Kasaxcraxa.
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UH3BECTHSA AKAOJEMHH HAYK CCCP
Cepunsa reonorumueckas
1959, & 9

H. M. XOPEBA

HOBBIE JAHHBIE 1O CTPATUIPA®HH YETBEPTHUYHbBIX
OTJIO)KEHNH N OJIMHDBI p. AJINAHA

KaiiHo3olickue OT/IOXKeHHs1 W reoMopdoJsioruss OOJHHH p. AnpgaHa, oco-
6eHHO B ero HH30BbSIX, AABHO NPHUBJEKAIOT BHHMAHHE MHOTHX HCCJAeHOBa-
Teseii. B 1912 r. B. H. 3BepeB y o6HaKeHHsa, PaclO/IOKEHHOr0 B HHIKHEM
TeyeHHH AJlaHa ¥ M3BECTHOTrO NOJ Ha3BaHHeM MaMOHTOBOI I'OpHI, BHepBhHIe
co6paJ GosiblIOe KOJHMYECTBO OCTATKOB TPETHUHON (hJOpH M BepXHeueTBep-
tHuHOH ¢payHnl (6). Bospimag paboTa no H3yueHH0 reoMOP(OJOTHH IEHT-
pajpHBIX paiflovor SIKyTHH O6HJa BhITONHEHA SIKYTCKOH 3Kchmeauuuei
AH CCCP nox pyxoeoactBoM A. A. I'puropreBa B 1925 r. (4). dtu Hccae-
JIOBAHHUSA TMOCJYXHJIH OCHOBOH JJIfi MHOTHX BaXHBIX BHLIBOJOB OGINEro Xapak-
Tepa, HalleAKUX OTpaxceHHe B CBOAHMBIX TpynAax B. A. O6pyuesa, A. H. Kpu-
mtodoBHYa U IPYTHX.

ITnanomepHoe usyueHue OacceiiHa AJfaHa HayaJoChb TOPasfo TO3JHEE.
B 1950-1951 rr. 3xech NPOBOAM/IACH Ie€OJOTHYECKAS CHEMKA 4- IKCIEeLHIIHeH
Bcecoio3HOT0 a’poreo/IOrH4eCKoro Tpecta mnof pykooactBom A, WM. Oaan.
B 1953—55 rr. cbeMKolt 3aHMMaJgachk 3-51 SKCNENHLHA 3TOrO Ke TPecTa oA
pykoBoacteom I'. ®. JlyHrepcraysena. B 1957 r. 6nuia usgaHa reosioruye-
ckas xapra Macwraba 1:1000000 (mucr P-52) ¢ oGbsacHuTenpHOH 3a-
nuckofl X Hell. McKalounTe/bHO IEHHBIH MaTepHaJ IAs NPaBHJILHOTO MOHH-
MaHHs CTPYKTyphl pafioHa panu OypoBbie paGoTHl, KOTOpHE IPOBOAHJIHCH
B HH30BbsIX AsjgaHa $IKYyTCKHM TeOJIOTHYECKHM YIpaBJeHHEM B MOCTeIHHE
TOABL.

B Hacrosimieff craTbe HCIOJB30BAHEI MAaTEPHAJbl HCCJAEIOBaHHH, BBIIOJN-.
HEHHBLIX aBTOPOM B HHXKHEM H CpefHeM TeuyeHHH p. AngaHa ¢ 1954 no 1957 r.,
a TaKMe JiATepaTypHBle HaHHBIE.

Uayuyennwlit yuacTok HOJHHH AJjiaHa, oT ero ycres o p. Mawu, pacmoJo-
KeH B IpefesiaX ABYX KPYNHBIX CTPYKTYDHBIX 3JIEMGHTOB BOCTOYHOH mepu-
¢depuueckoit yactn Cubupckoit niatdopmbel. Hixke ycres Mau posuna Aana-
Ha (cpenHee TeyeHHe), HMelomas oOliee CeBepo-BOCTOYHOE HarnpabJieHHe,
3aj10KeHa B OGJIaCTH CEBEPHOro MOrpyxeHHs AJIJAHCKOrO LIMTA H IOXKHOTO
Kpblia BuJofickoll BnaAuHbl. DTOT y4acTOK XapaKTepH3yeTcs NPHCYTCTBHEM
CEepPHH 3PO3HOHHO-aKKyMYJIITHBHBIX Teppac BhicoToif oT 11 mo 160 # u He-
60JIBIION IUHPUHON — OT HECKOJbKHX JAeCATKOB N0 HECKOJbKHX COTeH MeT-
poB. MouiHocTs anmoBus peako jgocruraer 15—20 m. C roro-socroka Ha
ceBepo-3amaj B LOKOJSIX Teppac MOCJeJ0BaTesIbHO BCKPHIBAIOTCS IOPOIBI
naJ1e030s1 H Me3030s1 OT APeBHHX K 6ojice MOJOALIM.

B nuxHeMm TeueHud (oT ces. XaHAbra A0 YCTb) AJIaH MeHseT Hampas-
JieHWe Ha IUMpOTHoe. 3Jech JOJHHA €ro pacrnoJaraercs B Ipefesax Tak
HaspiBaemoil Huskne-AngaHckoll BhmaguHbl, KoTopasa BoeigeseHa P. A. Bun-
x)ueBbiM B 1956 r. (2). D10 KaiiHo3ofickasg CTPYKTypa, HaJloXXeHHasd Ha oc-
HOBHYI0, 6oJiee JAPEBHIOI CTPYKTYpYy — IIpMBEpXOAHCKHH KpaeBoil nporué
(9). Tlo 6opram Huxue-AnnaHuckoft BnaaMHel B BHAE Y3KHX IIOJIOC TpPOTS-
TUBAIOTCSL I0PCKHE M MeJoBble OTJIoXeHus. LleHTpasibHasi ee yacTh BhINOJHE-
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Ha MOILHOH TOJIIEeH TPETHYHLIX OCAAKOB, KOTOPHIC BBIXOAAT B HOKOJAX
annaHckux Teppac. Teppachl 3iech HeCKONIBKO OTJHYAIOTCS OT Pa3BHTHIX
B cpexHeM TeueHHH. Boicokne Teppachl (100—120 m) JseBoGepexbs p. AJ-
JaHa, Kak HpPaBWJIO, HOCTUralT OOJbIIOR WHPHHB (HECKOJLKHX HECATKOB
KHJIOMETPOB) H IOCTENEHHO NePeXOAiT B BOAOPA3JeN, MpeACTaBJISIOLIH
OOGLIHPHYIO PaBHHHY C a0COMIOTHBIMH OTMeTKaMH A0 400—500 x. CoeoGpa-
3de JIOBOJIbHO pacyJIeHEHHOTO H B TO e BPeMs OZHOOGpasHoro pesbeda —
TePMOKapCTOBhIe 3aNaJHHBL — «aJjachl», HHOTJAA 3aloJIHEHHEE BOJOH, W Je-
ASIHbIE  XOJIMBI — «GYJATYHHSAXU» — CO3/iaeTcd INpPOLECCAMH, CBA3aHHRIMH C
HaJlduveM B 3TOM paiioHe BeyHON Mep3JOTH. JleBble NpuTOKH AJaHa HMeEIOT
HU3KHe Gepera, oueHb MeJJIeHHOE TeUeHHe, OTHOCHTEeJbHO HeryGOKHH Bpes,
XapaKkTepHbld Aas paBHUHHBIX pek. lllupoko pacmpocTpaHeHn Mosioabie Tep-
pacn (11—15 u 25—35 ).

K npaBoGepexbio AnjaHa HemoCpeRCTBEHHO NPHMEIKAeT XOJAMHCTAs pPae-
HHHA, B TIpefesiax KOTOpPOH LIHPOKO PacnpoCTpPaHeHH! JIEAHHKOBhIE OTJOXKe-
HHA, OTCYTCTBYIOUMe Ha jieBoM Oepery. IlepenoBrle xpe6Thl BepxosiHbg xo-
cruraior 3nech BbicoThl 900—1000 4. Bee npaBoGepekHble NPHTOKH — THITHY-
HBEle TOpHBIE DEKH.

B TecHoil cBfi3u CO CTPYKTYPHBIMH H reoMOP¢OJIOrHUECKHMH 0COGEHHOCTSI-
MH ROJIHHBl AnjaHa HaXOAMTCA DacHpPOCTPaHeHHe M CTPOeHHe KAHHO30HCKHX
aJITIOBHAJIbHBIX OTJIOXKEHHH. PaccMOTPHM 3TH OT/IOXKEHHS CHauaja B CpPefHeM
TeueHHH p. AipaHa. :

Camble apeBHHe aJ/llIIOBHAJIbHble OTJIOXKEHHS PasBHTHl Ha BHICOKMX 100-
160-mMeTpoBHIX Teppacax. Ouu NMpeAcTaBJeHbl CEPbIMH, KAOJIHHHCTHIMH, HHOTJA
OXKeJle3HeHHBIMH, Pa3HO3€PHHCTEIMH NEeCKaMH, ¢ rajbKoil YCTORYHBHIX NPOTUB
BhIBEeTPHBaHHsI MOPOA (KBapll, KBapUHT, KpeMeHb). MOLIHOCTL 3THX OTJIOXKe-
HHi penko npebiuaer 1, 5 x#. ITo aHanOru| ¢ OTJIOXKEHHAMH JIEHCKHX H BBICO-
KHX Teppac B HHXXHeM TeuyeHHH AJifaHa, JOCTATOYHO MOJHO OXapaKTepPH30BaH-
HBIX TpeTHYHOH ¢JopOH, BO3pPACT ONHUCAHHBEIX OTJIOKEHHH MOXHO CUMTATh
tpetnyHeiM (10). 3to noaTBepxknaercas H reomMopgoJiorHueckHMu HabJome-
HHSIMHA; Tak, BHIUe ces. XaHAbra, 1o JeBoMy Gepery Asmana, HaGmaiojaercs
100-130-MeTpoBas Teppaca, KOTopas B BHAE NOUYTH CIVIOLIHOTO YCTyNa XOPOLIO
MPOCJeKUBAETCH BHH3 110 TeueHHI0 10 MaMOHTOBOII rophl, Tie TPeTHYHKI BO3-
pacT cJaaraioluux ee OTJIOXKEHH{l JOKashHIBaeTCs1 AOCTATOYHO YOGeXHTEJNbHO.

JLOBOILHO HIMPOKO pacnpocTpaHeHH OTJIOXKEeHUs, NMPHypoueHHHIE K Teppa-
cam 80—90 M. DTo B OCHOBHOM CYNeCH H IeCKH, HHOTAA OXeJe3HeHHble, C
TajbKoil, MOIIHOCTb UX He6OoJblIas — OT HEecKOJbKHX CaHTHMETPOB 10 2 M.
Teppaca' B Bize ycTyna mpocjexHBaeTcs TO N0 OAHOMY, TO IO Apyromy Gepe-
ry. Ha nesom Gepery AnnaHa, B 3 xm puime yctbsi p. Annax-lOsb, na no-
BepxHocTH 90-MeTpoBO#l Teppachl, B Wyp¢e cBepXy BHH3 HabJI04al0TCA:

QsPed 1. TToupa; 0,3—0,4 M.

Q221 2, TIecok »KeaThbifl, MEJKO3EPHUCTHIHA, KAOJHHUCTBIH, ¢ GOMNBIINM KO-
JIMYEeCTBOM raJjibKu pasHoro pasmepa (or 1 xo 10 cu) m pasHooGpasHoro
nerporpaduueckoro cocraBa (mpeo6.aanaoT KBapu M KBapuut); 1,5—1,6 m.

Ji 3. Lokosnb Teppachl — HHXKHEIOPCKHe OTJIOXKeHHs; A0 88 .

Unrtepecen paspes Ha npaBoM Gepery Asnana, Bhiie cest. Oxorckuit Iepe-
B03, Tie B 90-MeTpOBOM OOphHIBe CBepXy BHH3 OGHAaXKaOTCH:

QsP4 1. Tlousa; 0,3—0,5 .

Q;3°92. CyrHMHOK TeMHO-CepBIif, HaCHILEHHLI OKHCJIaMH XKeJjle3a, ¢ pa-
CTHTEJIbHBIMH ocTaTKaMy; 1,5—2 .

Q,2at 3. TaneuHHK, CLEMEHTHPOBAHHEBIN ISCKOM, OXeJie3HeHHBIH; TaJjbKa
pasHoooGpasHa Mo pas3Mepy, OKAaTAHHOCTH H INETPOrpaduueCcKoOMy COCTaBY;
CpelH rajieYHHKa BCTPeualoTcs BaJyHbL. MoliHoCTb rajeyddka jo 20 .

Ji 4. B mnokose Teppachl BHIXOAST HHIKHEIODCKHe IeCHaHHKH; BEHICOTA LO-
Konst 65—68 m.

Omoxennsi 80-90-MeTpOBHIX Teppac XOpPOLIO YBA3LIBAIOTCA IO NPOAOJBHO-
My npoduao (dur. 1). OHH, Ge3ycaOBHO, MOJIOXKE TPETHUHHIX M JpeBHEe OT-
NoXeHUN GoJiee HH3KHX Teppac. He ucKaioueHa BO3MOXKHOCTb, UTO 3OILIEi-
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ropbl. B 1oro-BoctouHoii, Gojlee BEICOKO# 4aCTH o6Ha)KeHUs, B OCHOBAHHH Bbi-
XOOAT KaOJNHHHUCTBIE NECKH, HHOTAA CIeMEHTHPOBAHHBIe OKHCJAAMHU JKelesa.
Cpeny TeCKOB BCTPeYalOTCSl JIMH3BL IVIMH, MHOTAA rajabka. OTciona co6paHO
GoJibllIoe KOJIHYeCTBO PaCTHTEeNIbHBIX OCTaTKOB (mjoAnl Juglans cinerea, wimm-
KH XBOHHHIX) H KoHkpenuil. Ilo onpenmenenuio H. Il. UupBHHCKOrO, CocTan
KOHKPEUUH CHAEPUTOBHIA M TeTHT-THAPOreTHTOBHI. OHH 0GpasoBajuch, IO
€r0 MHEHHIO, B 3aCTOHHBIX BOJaX B YCJIOBHSIX BJIaXKHO-yMepPEeHHOTo KJauMara.
MourHocts oy g0 30 M.

B mutnxe 2 mpucyTCTBYIOT ycTOiuHBLle MHHepassl (B % ): Maruetut — 0,4,
HIbMEHHT — 45,3, rpaHat pozoBuiit — 52,0, chen — 0,2, pyrua — 0,4, uup-
KoH — 1,7. IlpuMepHo TaKoii Ke MUHEpPAJIOTHUECKHI COCTAB HMEIOT TPETHYHEIE
OTJIOXKEHHs B AOJIHHe JIeHBI.

B KOHKpeLHsIX BCTPeYalOTCSi pACTHTENbHBIE OCTATKH, CPeAd KOTOPHIX
A. H. Kpumrroposuy u A. ®@. Epumosa ycranosuau: Magnolia sp., Juglans
cinerea, Corylus, Acer, Salix, Betula, Alnus,Equisetum u apyrue. A. I1. Bacs-
KOBCKHM oOllpefiesieHbl M3 3THX neckoB Pinus monticola Douge u Pinus ra-
diata Douge (3).

[To naHHBIM COPOBO-NBIMIBIIEBOTO aHaMH3a 3, B 310Xy (HOPMHPOBAHHS OMH-
CaHHOH BHlILIE NMECYaHOH TOJILH PACTHTENbHOCTL Gblia JOBOJNBHO pasHoo6pas-
#Ha. M3 rosoceMsanHbIX 3mech Berpeuatorcs: Picea cek. Omorica, Picea cek.
Cembra, Abies, Tsuga u apyrue. ITokprITOCeMsIHHBIE TIPEACTABJAEHH Pa3HOO6-
pasHeiMu mopogamu: Alnus, Betula sp., Ulmus, Quercus, Ilex, Juglandaceae.

YuHTBIBas JIMTOJIOTHYECKHE OCOOEHHOCTH OTJIOXKEHHH, NaHHble MHHepaJIoTH-
YeCKOTO M CIOPOBO-NENILIIEBOTO aHAJAH30B, a TAKXKe MHOTOUYHC/AeHHble HaXOA-
KM MaKpOOCTaTKOB (PJIOpHI, BO3paCT 5To#l MecyaHoif Toliu 6ecCIOPHO MOXHO
CYUTATb TPETHYHKIM (7).

Bhillle 1o paspe3y 3aJjieraer TOPH3OHT OXKeJNE3HEHHOH TalJibKH, MOILIHOCTb
KOoTOporo uaMepsiercsi caHtHMeTpaMH. Eiue Bhllle BHOBb 3ajleraloT IeCKH,
CBETJIO-CEpHIe H XKeJIThle, Ppa3HO3eDPHHCTHe, KOCOCJAOHCThIE, KAOJAUHHCThIE, MOLLI-
HocTbio 40—45 M ¢ TasbKoll; cped HHUX BCTPEYaloTCs pacTHTe/bHble OCTATKH,
HO B MeHbIUEM KOJIHYeCTBe.

AHaju3 mJHXa M3 3THX NECKOB JaeT clefylouiee NpeacTaBjeHHe O MHHe-
panoruyeckoM coctaBe (B %): maruerut — 0,4, uabMmenut — 28,3, rpaHar
posoBblit — 68,0, asmnugor — 0,2, pytua— 1,3, cden — 0,1, nupkon — 1,7.
[Tonyuennsle pe3ysbTaThl CBHIETEJIBCTBYIOT O- CXOJCTBE BepxHeil ToJuiu Ie-
€KOB ¢ HuxejexauuMu. [To-BHANMOMY, 3TH NecKu OTJIarajuch Beaen 3a HAXK-
Heflt Tosmiei 6e3 AJMTENBHOrO TiepephiBa H HMelOT OJNU3KUH K Held, Toxe Tpe-
THYHBIL Bo3pacT. Bojlee Tounmasi RaTHPOBKA MeCKOB 3aTpylHHTeJabHA. Bce
e cJeflyeT OTMETHTb, YTO TI0 CPaBHEHHIO C OTJIOXKEHHSIMH B HH30BbAX JleHbl
{o. Caappax) omioxkeHHs1 MaMOHTOBOII IOpHl JpeBHee, OHH, BEPOSTHO, MHO-
MJIHOLIEHOBOrO BO3pacTa.

B caMmoit BepxHell uacTH paspesa 3ajeral0T BepXHeIJeHCTONEeHOBble 3J10-
BHAJIBHO-JE1I0BHAJIbHEIE OTJIOKEeHHs He3HauuTesbHON MomuoctH (0,5—2,5 &),
B Hux o6HapyxeHB KOCTH MJIEKONHMTalOLlMX, NpuHamiexamue: Elephas pri-
migenius, Bangifer tarandus, Rhinoceros antiquitatis, Equus caballus,
Bos sp.4 _

B HHXKHeM TeueHUH p. AJiiaHa TPeTHUHBIE OTJIOXKEHHS BBHIXOJSAT B LOKOJSX
MHorux Teppac. Hau6osblas seicota mokoss — 10—12 x — Habaogaercs y
Yyiickoro o6HaxeHHsl, PacNoJOXKeHHOro Ha npaBoM Gepery Ajanana, B 30 K
BHILIlE YCThs. 31ech, B OCHOBAHMHM pa3pe3a, BCKPBLIBAIOTCSH MeCKH, Cephie, Me-
CTaMH O3KeJle3HeHHble, KAOJHHHCThIE, KOCOCJIOHCTHIE, C IaJIbKOH U PacTHUTeJb-
HBIMH OCTaTKaMH, CPed KOTOPHIX GBLIM HalIeHbl CHJIbHO OKaTaHHble IUMLUIKH
1 mnoan Juglans cinerea.

2 AHanH3bl N0 ONpefleNIeHHI0 MHHepaJoB Tsaxeaofi ¢paKUHH LWIHXOB BHINOJHEHLI

10. B. Byxasoii.
3 Bce cnopoBo-NBLALLEBLIE aHAJH3bl BHINOJHEHB B JaGopaTopuH I'eoJjoruueckoro HHCTH-
tyra AH CCCP P. E. Turepman u . M. BpaTuesoii.
. 4 Bce onpegesieHHs1 KOCTHBIX OCTATKOB MJICKONUTAIOUIUX NPOH3BEAEHH cOTPYAHHLEeH [eo-
saoruyeckoro uuctutyra AH CCCP 3. A. Baurenreiim.

84







sis, Lepus timidus, Dicrostonyx torquatus, Ochotona hyperborea, Micro-
tus sp. u T. A. 3xech e BeTpeuen o61oMok 3yGa Elephas primigenius (pan-
HHH THIT).

MunepaJsioruueckuii cocraB TaxesoH (ppakuuu cynecu (B%): marderut—
38, nabMenur — 27,7, rpanar po3oBwiii — 13,8, nupokceH — 13, nupkex — 5,6,
pytun — 1,9. OOpaujaeT BHHMaHHe 3HAYUTEJNbHOE COJepxKaHHe MHPOKCEHa H
MarHeTHTA,

Wi !

Wi cocmald P ) Betula

Wl vocma. Apebecwar nnmyn Hegpelecnan momvye  AYCIMapHuN
YNNNNDE N BHUREY I 0

4

o7/ o3 o5 o7 @3 0N [y
02 ag -§ -¥ /g el2

dur. 2. [MuiabueBas gHarpaMma cynecyaHnblx oTJoxenuit Uyiickoro
06HaKEHHS.

| — ApeBecHast bLIbIA, 2 — TpaBAHHCTasA, 3 — cHopel, 4 — Picea, 5§ — Pinus, 6 — Larix,
7 — Betula, 8 — Alnus, 9 — Salix, [0 — Chenopodiaceae, I/ — Altemisia, 12 — Grami-
neae, 13 — pasHoTpaBbe

JlaHHbBlE CITOPOBO-MBIIbLIEBOTO aHaau3a (¢Hur. 2) MOKasbBAIOT, YTO B Ie-
DHOX OTJIOXKeHHMs cyneceil mnpeobJiafaja TpPaBsIHUCTad PaCTHTENbHOCTb. I3
IpeBecHHIX BeTpeuaercst Gepe3a (B Tom uucae Betula nana), cocHa u Jamct-
BEHHMIIA; COCTaB CHOp pasHoodpaseH. Ilo Bceit BepOSITHOCTH, GOJIBIIHE TPO-
CTpaHCTBa GBIIM 3aHATHl JecoTyHApoil. He mporuBopeuar sToMy M HaXodKH
ceMsd. [O. M. TpopHMOBLIM omnpenesieHbl OTCIOJa CeMeHa CJeIYIOLIHX pacTe-
unil: Nymphea candida Presb., Hippuris vulgaris L., Menyanthes trifo-
liata L., Sambucus sp., Carex rostrata Stok. u T. A. DTu HgaHHBIe XOpolIO
YBA3LIBAIOTCA C HaxoAKaMH (payHBI, KOTOpBHIE TOXKe CBHAETENbCTBYIOT O J0O-
BOJIBHO CYPOBHIX KJHMaTHuecKHX ycaoBusix. Haxoaka Elephas primigenius
(paHHero THna) mosBoJisieT NATHPOBATh 3TH OTJIOXKEHHSI BTOPOH IOJOBHHOM
CpeJHero — HauaJoM BepXHeTo MJeHCToueHA.

Cynecu M HuXeJqewaliu#l BaJyHHHK NPOCTPAHCTBEHHO CBSI3aHBI ¢ MODEH-
HEIMH OTJIOXeHUsMH TpaBoGepexbs Asgana. Ha ocHoBanuu ycaoBuit 3aje-
raHusl 5THX OCAJKOB, a TaKXe MaJIEOHTOJOTHYECKHX MaTepuaJsoB, COOPaHHBIX
H3 3THX OTJIOXKeHHi# u B moauHe p. Tymapsr (8), ux caeayeT OTHOCHTb TaKxKe
K KOHIly CpelHero — HayaJjy BepxHero miedcronesa. Ha mpaBom Gepery 3Ta
Teppaca HMeeT TaKoe ke CTPOeHHe 110 BCeMy HHIKHeMYy TeueHHIO.

B 22 xm unmxe ycrbs 3anapwoit Tpaabirn (npasblit nputok AJifaHa), B
0o6puiBe BBHICOTOM 28 M OOHaXaKOTCA CBEPXY BHH3:

Qsred 1. Tlousa; 0,5 m.

Qp2-31el d-sll 9 CyrjIHHOK TeMHO-CepBlii MJOTHBIA, C OTAENbHBIMU BaJy-
HaMH, KHH3Y NIepexouT B TeMHO-Cephiii TOHKO3epHHCTHIT mecok; 1—I1,5 x.

Q.27%8! 3. BajlyHHHK, [NOBOJIbHO IJIOTHO CLEMEHTHPOBAHHBIR CYIJIHHH-
CTHIM MaTepHaJioM, MHOTO TaJIbKH; BajJyHbl H TaJbKa pa3HoOOpa3HH 1o OKa-
TAHHOCTH M BenauunHe. Ilerporpaduueckuil cocraB — NMecUaHHKH (HCKJIOYH-
TeJIbHO BepXOSHCKHIl MaTepuas)— oaHooGpaseH; 5—6 m. Huke nzer ocwine.

B cyramnke (cjoit 2) HaiiieHb! paKOBHHbBI MOJIJTIOCKOB H KOCTH 'DBI3YHOB,
aHaJiorHyHble OGHApyxKeHHBIM B UylickoM OGHaXKeHHH.

Ha JieBoM Gepery AnnaHa 3Ta Teppaca cJioXKeHa HeCKOJbKO HHaue.
B 21 «m nuixke ycrbs Tatthl (J1eBblil NpuTOK AjinaHa) B oOpbIBe CBepXy BHH3
HabJaoxaTes:
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Qs red 1. ITousa; 0,5 ».

Qs¢—¢ 2. CyriiMHOK KOPHUHeBATHIil MJIOTHBIA, MOPHCTHI (IECCOBHAHOrO
obauka); 1.

Qo232 3, CyrqIMHOK TeMHO-CepHBlil CJIOHCThIH, € PaCTHTEJIbHBIMH OCTaTKa-
MH, BCTPEualoTcsi HCKOMmaeMule JIbAbl; 9 M.

Q232! 4. Tlecok cepblii CpeJHE3ePHHCTHI, KOCOCJOMCTHIH, ¢ JHH3aMH
KDYNTHO3EPHHCTOrO Necka W rajpkoii; 10—12 x. Huxe ocbinb.

. Hedpebecwan  Belule
Doyt cocrmal Apebecran numue (20 KYCmAPNUN

0 0203040506070 0 10 203040506070 0 1020304050 0 10203
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@ur. 3. MbnblleBas gHarpaMMa MeCYaHBIX OTJIOKEHHH Teppachl,
pacnonioxeHHol Ha JieBoM Gepery Anpnana, B 21 km HUXKE yCTbs
p. Tarte.

YeyoBHBIE SHAKH Te JKe, U4To u Ha dur. 2

Y camoro ypesa peKd BBIXONHT CHJIbHO OXKE€JIe3HEHHHIH 11eCOK C pacTH-
TeJIbHBIMH OCTaTKaMH (TPeTHYHBIH NHoKoJb). B cyrimuke (cioit 3) oOHapy-
JKeHbl PaKOBHHBI MOJIIIOCKOB: Succinea oblonga, Valvata pulchella u r. &
Ha ckisioHe u y ocHoBauusa oGHa)keHus HafifeHHl oGjaoMku KocTeil: Rhinoceros
sp., Equus caballus, Cervus elaphus. Bce 3To npeacraBuTenn BepxXHerajeo-
JHUTHYECKOTO (payHHCTHUECKOIO0 KOMILIEKCa, KOTOPHIE, BEPOATHEe BCEro, Xapak-
TePH3YIOT CYIVIMHOK, HaXOJALIHICS HenocpeICTBeHHO ToA mnouBoil. JlaHHBIE
CMIOPOBO-NBIIbLEBOr0 aHaiu3a (¢ur. 3) NokaseBalOT, YTO B 3MOXy (GOPMHpO-
BAHHA CYMVIMHUCTON TOJINM NipeoGiajnaja TPaBSHUCTAS PaCTUTEIbHOCTb.

Taxum o6pasoM, B HHKHeM TeueHHH ANaHa oGHapyKHBaeTcsl HeloOCpPex-
CTBeHHas! CBSA3b 0CAJKOB JIEIHHKOBOTO KOMIJIEKCA ¢ THIHYHO aJJIOBHAJbHBIMH
oTJIoKeHHusiIMH. Takoe COOTHOLUEeHHE NO3BOJISIET ONPEAeNUTh BO3pacTHOe IOJO-
JKeHHe JIe[HHKOBBIX OTJIOXKeHHH B cTpaTurpaduueckoil luKaJje, COCTABJEHHOH
B OCHOBHOM Ha MaTepuaJie BHeJeJHUKOBOH 00J1acTH.

Kax B cpenHem TeueHuu p. AipmaHa, TaK U B €ro HH3OBbSX DPA3BUTHL CY-
FJIMHKH, CyTNecH, IeCKH M raJe4yHHKH, CBA3aHHble ¢ Teppacoil 11—15 u. Paspes
3THX OTJIOXKEHU{l HabJogaeTcss no npaBoMmy Gepery y cena. Kpecr-Xanpaxai,
rie B 15-MeTpoBoM OGpHIBE CBEPXY BHH3 OGHAMKAIOTCH:

Q324 1. TMoysa; 0,25—0,3 .

Q2% 2. CyrJIMHOK TEMHO-CepBlil, MeCTaMu CJIOUCTHIH, C PacTUTEIbHBIMH
OCTATKAMH U MCKONMAaEeMbIMH Jiblamu; 3—4 M.

Q%! 3. Tlecox cepblff TOHKO3EPHHCTHIH (WJIOBATHIN), MecTaMu OKeJjes-
Hedublit; 1—1,5 u.

Qq32 4. TaseunuK pHIXJBIH; BuAuMaa MolHecTh 1,5—2 m. Hiuxke oceinb.
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B cyrnnike (csoft 2) HaifineHnl OGJOMKH KoCTeill, NpUHAMJEKALIHX
Equus caballus, Rhincceros antiquitatis, Bos sp., Cervus sp. (Alces),
Rangifer tarandus, Cervus elaphus.

Ha ocroBaHHH MHOrOYMCJIEHHBEIX HaX0O4O0K (ayHH in situ u cooTHomeHus ¢
aJjmosHeM GoJee BHICOKHX Teppac M NMOHMBI BO3PACT 3THX OTJIOKEHHH MOXKHO
TBEPAO CUMTATb BepXHemjelicToueHoBbiM. He mpornBopeuar 3TOMy M HaHHBIC:
CNOPOBO-TIBIIBIIEBOIO aHAJH3a.

BepxHenneficToNECHOE e CYIVIMHHCTHIE OTJIOXKEHHS MepeKphBalT Bee Ges
HCKJTIOueHHns Teppachl p. Asnnana. OHH, KaK NpaBHJO, colepxar QayHy Bepx-
HenaJeoJIMTHYeCKOro  KoMIekca . MouiHocte ux HeGoJbluas, 1,5—2 .
Takne oTJoXKeHHST Pa3BHTHL He TOJBKO B JoJHHe AJsimana, HO u Ha JleHo-Aux-
JAaHCKOM BOJOPAa3feJie, TAe B HHX TaKXe HaiiieHa (ayra. D1o JaeT OCHOBaHHe
CYHTATb MX OJHOBO3DACTHBIMHM, HECMOTPS Ha TO, YTO OHH pAacHoJaralTcs Ha
Pa3HBIX rHNcOMeTpHYecKUX ypoBHSX. CYIJIHHHCTBIE OTJIOKEHHs HIHPOKO pas-
BUTHI TaKxe B joauHe Bumos u Ha Jleno-Bunioiickom Bojopasnene, rie OHR
TOXXe OXapakTepH30BaHEI HAXOAKaMH BepxHemJeficToneHoBoil dayunr (1).

TosoneHOBbIE OTVIOXKEHHS B HHXKHeM TeueHMH AJiaHa pacnpoCTpaHeHbr
ropasno umupe, yeM B cpenHeM. CocTaB HX, KaK NPaBUJIO, 3aBHCHT OT COCTABA
pasmuiBaeMbix mopon. EcaM B cpeaneM TeueHHH MpeoGjafaer B OCHOBHOM
rpyOuIit KMacTHUeCKHH MaTepHas AJIIAHCKOrO IUUTa, TO B HHXKHEM TeUeHHH
OHH HpeACTaBJeHbl TIJIaBHBIM 00pa30M NeCKaMH H TOHKHMHM CYFJIHHKaMH.
[TpaBaa, Heo6X0JUMO OTMETHTb, YTO Ha NMpaBoM Oepery AJpana GcueBHHK
CJIOXXEeH BaJlyHHO-TaJIeYHBIMH OTJOXeHHSIMH H npeoGJafaeTr 3fech BepPXOSiH-
CKHH MaTepHaJ.

3AKJIIOYEHHE

1. lnsa cpeanero teueHus p. AngaHa XapaKTepHbl He3HayHTeNbHble MOIL-
HOCTH TPeTHYHBIX OC3JKOB H IPHYPOUEHHOCTb HX K BBICOKHM Teppacau.
B HHXXHeM TeueHHH MOILHOCTb OTJIOKEHHI Pe3KO BO3pacTaer, H XapakTep HX
3aJleraHus H3MeHeH. DTO CBHAETEJNLCTBYET O TOM, YTO B TPeTHUHoe BpeMs B:
HHUKHEM TeueHHH AJIZaHa NPOHCXOJHJIO MHTEHCHBHOe mporuGanue, a B cpel-
HeM — TIOJIHSITHE U Bpe3aHHe DeKH,

MHoroyucjaeHHbie HaXOAKH PaCTHTENBHEIX MaKPOOCTAaTKOB M AaHHHle CIO-
POBO-TIBILLEBOIO aHaJM3a TOKAa3bIBAIOT, UTO 3JeCh FOCIOJCTBOBAJU CMeIllaH-
Hble XBOHHO-IIHPOKOJHCTBeHHble Jeca. KauMar GBLI TEJIBIM ¥ OTHOCHTEJIbHO-
BJaxHBIM. Uro Kacaercsa Gosiee npoGHOro pacusieHeHUs TPeTHYHBIX TOJI, TO
B HacTosllliee BpeMsi 3TO B 3HAUHTENBbHOH CTENeHH 3aTPYAHEHO, MOITOMY BO3-
pact oTJoxeHul MaMOHTOBOH ropHl MOXKeT GHITb ONpejesieH NPHOMH3HTENBHO
KaK MHOIJIHOLEH.

2. Eciu B TpeTHYHOe BpeMsl B HUXKHEM TedeHHM AJijlaHa NPOHCXOAMJIO HH-
TEHCHBHOe NporHOaHye, TO B UeTBEPTHUHEIA NepHOS TEKTOHHYECKHH pPeXHM H3-
MeHuscs. O npekpameHuH IPOTHGAHHA CBHAETENBCTBYET OTCYTCTBHe GOJBLIMX
MOUIHOCTell UeTBePTHUHHIX OTJIOXKeHHH. I'aneyHuKH, JexkaliMe Ha TPETHUYHBbIX
fecKax, Mo o6JIMKY OTJIMYaloTCAd OT Gosiee MOJIOLBIX OTJIoxeHHH. C HEMH, Oue-
BHAHO, U CBf3aHBI HAXOJKH 3OIEHCTOLECHOBO (ayHHI. '

3. Ha nayueHHOM OTpe3Ke HOMHHH AnfgaHa IMMPOKO PasBHTH OTJIOXKeHHS,
OTHOCSILIIMECST KO BTOPO# NMOJIOBHHE CPefHEro IeficToleHa; oHH 06yCJOBJIEHB
6oL aKKYMYJIATHBHOH AeATENbHOCTbIO pekH. OT/IOXKeHHs 3TOro BpeMeHH
JOCTAaTOYHO NOJHO OXapaKTePH30BaHHI HAaXOJAKaMH (ayHbl, H 3TO IO3BOJAET
He TOJBKO CYAHTb 06 HX BO3pacTe, HO M MOMOraeT BOCCTAHOBHTH MNajeoreo-
rpaduyeckylo 06CTaHOBKY BPEMeHH HX OTJOXeHHs. Bce Haxo@ku CBUIETelb-
CTBYIOT O CYPOBBIX KJIMUMAaTHUYECKHX ycaoBHAX. Haxoaku rpei3yHOB, TaKHX, KaK
Lemmus obensis, Dicrostonyx torquatus u apyrue, ykaselBaloT Ha yCJIOBHS,
6su3KHe K TyHAPOBHIM. Haxoiku MakpoocTaTKoB (Jopbl (MHOTOYHCJEHHBIE
itk Larix dahurica) u naHHBle CIOpOBO-NBLIBLEBOrO aHaJMH3a He TOJBKO
JIMIIHAE Pa3 JOKa3blBalOT 3TO NpeanoJoXeHHe, Ho H YTOYHSAIOT ero. Haanuue
TPaBAHHCTOH PACTHTEJABHOCTH ¢ NPHUMECHIO TAKHX JpeBecHbX, Kak Betula
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nana, Larix dahurica, ¢ onpesne/yieHHOCTbIO CBUIETENBCTBYIOT O JIECOTYHAPOBBIX
YCAOBHUSAX.

Bce 3TH faHHBIe B 3HAYHTeJBbHOMH CTENeHH MOBOPAT H O COGBITUSIX, DPOKC-
XOAUBIUHX B ropax, Ie B 3TO BpeMs pa3BHBAJOCH OJIefieHeHHe.

B BepxHenJseficTolleHOBOe BpeMsi NPOUCXOAHT (OPMHpPOBAHHe Teppach
11—15 M, xoTopas MHPOKO paclpocTpaHeHa KAaK B CPeliHeM, TaK H B HHXKHeM
teyeHHH. KinuMaTHuecKHe yc/J0BHA ObLIM HOCTAaTOYHO CYPOBBIMH, 4YTO TOX-
TBEPKAAeTC MHOTOYHCJIEHHBIMH HaXoAKaMH (payHel H JaHHEIMH CIIOPOBO-
NBLIBIEBOTO aHaMU3a.

CoOpaHHHI MaTepHaJs MO3BOJIMJ B CaMBIX OGIIMX YyepTax HaMETHThb CTpa-

THrpadudecKyio cxeMy, KoTopasi B AajbHelilleM MoXer GbiTb H3MeHeHa U JO-
MOJIHeHa.
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M30TONHBIM COOTHOLUEHHSAM, PaBHBIH TIPUMepPHO 3 MJPA. JIeT, BMECTO HECKOJb-
KHX MHJUTHOHOB, KOTOpHIE MOXKHO OblIO Obl 02kKHAAaTh. CJIeJ0BATENbHO, MONPAaB-
Ka Ha TPETHYHHIH CBHHeIl B CJyyae HHIOLIHHHTA He MMeeT CMbIC/Ia, a cy6-
CTPaT, H3 KOTOpOro o6pa3oBaJiCA HAHHBIH TEKTHT, NMO-BHAHMOMY, He MOXeT
HMeTb 3eMHOE MpPOUCXOoXJeHHe. JleHCTBUTENBHO, €CJld 3TOT TEKTHT NMOJYYHJICA
B pe3yJibTaTe NepemyiaBjeHHs] OTAeJbHBIX 06pa3sluoB ocallouHLIX f10pOa, TO 06-
pa3oBaHHE €r0 H3 NOPOJ € HACTOJNBKO aHOMAaJbHBIM H30TONHBLIM COCTABOM
CBHHLA MaJIOBEPOSITHO BCJeJCTBHE PEIKOCTH MX HAXOXKAEHHS.

AHanu3 eIMHHYHOTO 06paslia TEKTHTAa He H4eT NpaBa Ha OKOHYATeJbHbIE
CYXJeHUsA, OJHAKO HOJYYEeHHBIH DE3YJbTAT ABASIETCA AOTIOJHHUTENBHEIM JOBO-
IOM B MOJIb3Y KOCMHYECKOT0 MPOUCXOXKAEHHS 3THX TeJ.

Pa6oThl 1o yTOYHeHHI0 aGCOMIOTHOTO BO3PACTAa TEKTHTOB NMPOAOJKAIOTCH.
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B. . UIBHPKO

: KCEHONHTbl B JANKAX JHOPHTOBbLIX NMOP®UPHTOB
: BOCTOYHOTI'0O BEPXOSIHbA

B 1954 r. nHa teppuropuu IOxHo-BepxossHCKOro CHHKJIHHOpHS, B paiioHe
Hei6uncKoro mosumerasjnudeckoro yana (pyuelt Ilpoxsamubii u p. Men-
Keue — NMPUTOK p. JlpiObl) GblIM OOGHApyXKeHHl JalflKH AUOPHTOBBIX NMOP(UPH-
TOB, BMelllalOIHe Ha HEKOTOPBIX y4acTKaX KCEHOJHTH H3BepXKEeHHHIX M MeTa-
MOpdHUecCKHX NOPOA, GOJBLIIHHCTBO KOTOPHIX 81eCh €lle He OO6HaXKaercs.
[Terporpacguueckoe HcciiegoBaHHe Kcenonutos Gbuio npousseneHo E. H. Pox-
HoBoil, C. B. JIoMOXOTOBLEIM M MHOM.

Jaiiky npopeiBaloT U MeTaMOpP(H3YIOT TOJILY NepeciaHBaloOHXCa Iec-
YAaHUKOB, NECYAHO-IVINHUCTHIX H IVIMHHCTHIX CJIaHIEB MeHKeYeHCKOfl CBHTHI
BePXHENepMCKOrO BO3pacTa, CJararmouiix yactb JIBIGHHCKOH GpaxHaHTHKJH-
HaJIbHOH MepHIHOHAJbHON CKAaA4yaToll CTPYKTYPH. VYIJin NafeHHs IJIacTOB
nopog 18—30°.

B paiione pyubs IlpoxsamHOro JHOPUTOBLIE IOPGHPUTEI MepPECeKaroT MOLI-
rylo (18—20 M) monepeuHo opHeHTHpoBaHHylo (105—110°) mafiky rpaHuT-
nop¢prpos. B pesysbraTe KOHTAKTOBOro MeraMopduama B OCHOBHOH Macce
nocnegHUX o6GpPa3oBANHChH AaNJUTOBAs M MHUKDOTPAaHHTOBAsl CTPYKTYpHI, a
TEeMHOLIBETHBIC MHHepadbl BO BKpAalJIeHHHKAaX OBLIM XJOPUTH3HPOBaHbl U
MYCKOBHUTH3HPOBAHHIL.

JlHopuTtoBbie NOPQHPUTH — IVIOTHAS MacCUBHAasl MOPOAa 3eJeHOBaTo-cepo-
ro LBeTa; ee CTPYKTypa oOycJ/IOB/JeHa NPHCYTCTBHEM BKPaNJIEHHHKOB NJaruo-
KJa3a H TceBAOMOP(PO3 CJOKHOTO COCTaBa IO NOPQHPOBHIM BhIACJIEHHAM

" TEMHOLBETHBIX KOMIIOHEHTOB. Pa3Mephl BKpaIljIeHHHKOB Kosebaorcs or 1,5
10 3,5 mm. .

CTpyKTypa OCHOBHOH MacCBl NpH3MaTHYeCKH-3epHHUCTasA. Popma KpHcTan-
JIOB IUIarHOKJlasa M TEeMHOLBETHHIX MHHEPAJIOB YAJHHEHHO-NIpH3MAaTHUeCKas,
pasmepsl ot 0,2 g0 1,0 mm.

B coctaB AHOpHTOBLIX NOP(HHUPHTOB BXORHUT CH/IBHO M3MEHEHHBIH IJIArHO-
kaa3 (50—55%), xnopur (26—30%), kapGonar (okoso 5%), kBapu (5%),
Jeitkokced (1—2%) u anarar.
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auM,— «H3yaenre (H3HTECKHX CBOACTB H XMMMUYEOKOT0 COCTaBa NMOA3EMHBIX BOA», M3[aH-
uag B 1935 r, nepensnannas B 1949 r. u nepepefeHHas HA MOJbLCKH{, BeHrePCKHA H KHTaii-
CKHl A3bIKH.

C 1939 no 1943 r., ¢ MoMeHTa co3fanus B AxaneMun Hayx CCCP Komnuccnn no ruapo-
reoJIOTHH H HMHXeHepHOR reonorkn, Bukrop AsekcaHADOBMY COCTOSIT ee YUeHBIM CeKpeTa-
pem, a ¢ 1944 r., nocne oprauusauun JlaGopatopun ruaporeosornuecknx npobaem AH
«CCCP, OH 3aHAN B Helt AOMIKHOCTBH CTaplllero HayYHOro COTPYXHHKA.

KpoMe THIAPOTeONOTHYECKHX HCCJeN0BaHU#l, APYTMM HanpapjeHHeM ero HayuHoii des-
TeJIbHOCTH ABAANACH MHIKEHepHas reosorHs. Bompocam HHXKeHepHON reoJiorHu NOCBSALIEHA
66abluas 4acTb HayyHHIX Tpyaos B. A. TIDHKJOHCKOro, B OH 3ac/yXKeHHO CYHTAETCA OAHHM
93 OCHOBOMOJIOXHHKOB  HHXXEHEepHO-TeOJIOTHUeCKOro TpyHTOBeleHHs. HccienoBaHuaMu
Buxropa AjieHCcaHApOBHYA OXBaueH UIHPOKHI KPyr BOMpPOCOB OGLIEro M pPerMOHasIbHO-reHeTH-
‘4eCKOTO0 TPYHTOBEJEHHs, 3aKOHOMEPHOCTeH DPa3BHTHA (H3HKO-TeoNIONHYECKUX H HHIKEeHEepHO-
TeoJIOTHYEeCKHX NPOLECcCOB M ABJeHHM, a TakKe METOAUKH HHIKEHEPHO-Te0JIOTHYeCKHX HCCe-
JIOBaHHH NPHMEHHTEJBHO K Pa3NuyHHM BHIaM CTPOHTENbCTBA (THAPOTEXHHUECKOro, Npo-
MBILIJIEHHOTO, TOPOACKOr0, AOPOMKHOIO # T. 1.).

B 1943 r. sHwea B cser kanutadeHHil Tpyn B. A. Tlpukaonckoro «O6iee rpyHTOBende-
une», yactb 1, nepensnanuuit B 1949 u 1955 rr.; B 1952 r. uagaHa BTOpas 4acThb 3TOrO
‘moco6us, MOCBAIIEHHAS MHXXEHEePHO-Te0JJOTHYECKO# XapaKTeDHCTHKe TeHeTHUECKHX THIIOB.
Tloco6usa B. A. IIpuknoHcKoro nepeBefleHH Ha DYMHIHCKHfi, NMOJbCKHi, KHTaficKufi W Apyrxe
‘A3BIKH.

B 1950 r. Bukrop AnekcaHAPOBHY 3allHTHJ RHCCEPTAUHIO HA COMCKAaHHe YueHOA cTe-
fIeHW JOKTOpa Te0JIOr0-MUHEPANIOTHYECKHX HAayK Ha TeMy «[eoJlorHYecKue OCHOBH rpPyHTOBe-
NeHua», H B TOM e rogy eMy GO NPHCBOEHO y4yeHoe 3BaHHe npodeccopa.

Tipu HenmocpeAcTBeHHOM YyuacTuM BukTOopa AJsteKcanfpoBnua m3flaHo NMeppoe KpynHoe
‘PYKOBOACTBO NO HHKEHEPHO-IeONOTHYECKHM HCCAEOBAHHAM I/ TOPOACKOTO CTPOHTE/bCTBA
(1950) u Meronnueckoe NOCOGHe NO HHIKEHEPHO-TEOJNOMHYECKHM HCC/AEeOBAHHAM MPH THAPO-
SHEPTeTHUECKOM CTPOHTENbCTBE,

Buktopom AJseKcaHmpoBnueM pa3paboTaHa cHCTeMa MNOKasaTeleff, XapaKTepu3yIOMUX
-bU3MKO-MeXaHHYECKHe CBOMCTBA TOPHBIX NMOPoA. OcoGeHHO Ba)KHBIMH SIBJAAIOTCA MPEAJIONKEH-
‘Hble HM <NOKasaTelb YMJAOTHEHHOCTH» H B 1949 r.— «nokasaTelb NJAACTHYHOCTH», Hallel-
(IHe wupouaiiimlee NpUMeHeHHEe B TPAKTHKE OLEHKH CBOHCTB TJIHHHCTHIX TPYHTOB.

B 1953 r. A. CkeMnToHd npeAsioXKH/I MOJbL30BATHCS MOKa3aTeseM KOJNIOMIHOM aKTHBHO-
CTH MOJL APYTHM HAa3BaHHEM, MOBTOPSIOLIHM <«IOKa3areib MJACTHYHOCTH» IIpHKJAOHCKOTO.

Buxtopy Ane€KCauApPOBHYY NDHHAAJEXHT PAN HHMKEHEePHO-FeoJOrHYeCKHX KiaaccHpHKa-
aufi ropusix nopoa CCCP, cxema nocnenosatesbHOro hOpMHPOBAHHS MHMEHEPHO-re0/0TH:
4eCKHX CBOMICTB OCafOUHHIX MOPOJ B XOAe AHAareHesa, 3NHreHe3a H paHHero Metamop¢uaMa
o KJacCH(HKAUUA HHXKEHeDHO-Teo/IOTHUECKHX TpPOleccOB MO BHAaM CTPOHTENbLCTBA.

Tlo wnnunatuse B. A. Ilpuknonckoro B Jla6opaTopHH THAPOreoJOrHYecKUX NpoGiaem
6 1950 r. opraHH3oBaHa PYKOBOAHMAsi UM HHXKeHepHO-TeoJioTHUecKas s1abopaToOpHs Mo H3y-
qeHHIO (PU3HKO-MEXAHHYECKHX, XHMHYECKHX H KOJVIOHJHO-XHMHYECKHX CBO/CTB TOPHBIX
copon. B nell oH ycrnemHo pa3pabaThiBas OQHY H3 OCHOBHEIX NPoGseM COBpeMEeHHOH HHXKe-
HepHON reosioruk — npo6GaeMy (OPMHPOBaHHS HHMKEHEPHO-TeOJOTHYECKHX CBOACTB OCHOB-
HHX TeHEeTHYECKHX THNOB [JIHHHCTHIX ropHbix nopog CCCP — mpupoau ux mpouHocTd. Ilpn
paspaboTke 3Toil npoGaeMu BukTop AseKcaHADOBHY OCHOBHIBAJCH Ha IJyGOKOM reHeTHue-
CKOM M TeoNIOTHYeCKOM aHaju3e HCCAelyeMBIX MM sIBJEHHII M TNPOLEcCcoB.

OcHoBHOe BHHMaHHe BHKTOD A/ileKCaHAPOBHY YAENSA/ HM3YyYeHHIO GOPMHPOBAHHA H NpH-
{OALl CBOMCTB, a TaK}Ke AETANbHON M KOMIUIEKCHON HHXKeHepHO-reoJordueckofi xapakrepH-
CTHKE HEKOTOPHX IIMPOKO paclpoCTPAaHEHHHX DEerHOHaJbHBIX THIOB [JHHUCTBIX MOPOSA
‘CCCP (xBanbiHCKHe MJIMHM 3aBOJKbA, IOpckue riHHn KMA, ManoBme rauub IToBoykbA,
CroHAWIOBHE raHHH r. KueBa, coBpeMeHHHe, IpeBHeUePHOMOPCKHe M HOBO3KCHHCKHE HJIbl
YepHoro Mopsi, COBpeMeHHBle, IOPCKHe, anTCkHe H IpyrHe HCTHHHBe MAHBYHH r. Canexap-
Aa, r. Mockesl 1 KMA H T. A.) ¥ BHEIfIBJICHHIO NPHPOAbl HX NPOYHOCTH Ha OCHOBE HOBHIX
fpeACcTaBaeHHN KONJIOHAHOR XMMHMH. DTH HCCJeIOBAaHHS OXBATHJ/IM BOMPOCH CXAaTHA H OC-
MOTHYECKOro HabyXaHHsi IVIMHHCTHX NOpPOA M mpolleccoB KUPPY3HH cOlell B HUX, 4TO Npen-
.cTaBAsieT 6OMbLION MHTepec AJsA HHMKeHeDHOM TeoJIOTHH, a TaKXe AJsA rHAPOreoJIOrHH, rHA-
POTreOXMMHMH M JIUTOJIOFTHH B TEOPETHYECKOM H NpPaKTHYeCKOM OTHoweHHsX. Peayabrath
ITHX HCCJAEeJOBAaHHI YacTbi0 ONYyGJHKOBAHBI, 4acTbio MyGAHMKYIOTCS B TeMaTHYeCKHX CGOpHH-
«ax Tpynos JlaGopatopuu rupporeosnoruyeckux npo6iem AH CCCP, B oTAenbHBIX CTaThAX,
AOKManax ¥ MoHorpaduax.

C 1956 r. Bukrop AnekcannpoBuy cocTosii aupektopoMm JlaGopatopuu rHaporeosoru-
yeckux npo6aem AH CCCP, uneHoM 6Giopo OTtheneHus reonoro-reorpagnuecxux Hayk AH
CCCP, a B 1958 r. oH 6nin u3bpan useHoM-koppecnongeHtom AH CCCP.

B 06JacTH rHApOreo/IOrTHH M HHXeHepHoN reoJiorid BHKTopoM AsekcanapoBHueM moa-
rOTOBJIEHO GOJIbLIOE YHC/IO MOJOABIX CHELHANHCTOB, acMHPAaHTOB M JAOKTOPANTOB, YCNEIHO
33lU(HTHBIIMX RHCCEPTALLHH. '

UM ony6Ganxosano okono 100 HayyHEIX pa6oT, CpeIH KOTODHIX MHOrHe SABJSIOTCA Ka-
{IPTANbHBIMH HCC/EA0BaHHAMH, TNOJYUMBIIHMH 3aCJYXCHHOE NPH3HAHHE CPEAH TEeOPETHKOB
4 NpaKTHYeCKHX paGOTHHKOB. MHOro KHHr M HAaYYHBIX cTaTeil pasusX 4aBTOPOB BbIULT
8 CBeT Ha OCHOBaHHH peueu3uii Bukropa AnekcaHApoBHYZ M NMOL €ro peaaxuue.

3a Boicokoe KauecTBo cBoeft pa6otnt B. A. [Ipuxnonckuii HeONHOKPaTHO OblT Harpax-
JeH H upeMHpoBaH MuHucTepcTBOM reosorkn M oxpaHn Heap CCCP, MunncrepcrsoM Bhic-
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M3BECTHA AKAAEMHHU HAYK CCCP

Cepus reonornyeckasn
1959, J& 9

KPHTHKA H IHCKYCCHH

H N. BACHABKOBCKHRA

0 NOBOAY CTATBH M. M. KYIHHAPEBA u A. B. KAJKIIAHA «K CTPATUTPA®HH
3%oyY3UBHLIX CBUT CPEAHEro H BEPXHETO NAJIEO30f1 I0TO-3ANAAHBIX
OTPOrOB CEBEPHOIo TSAHb-UIAHA»

B naspawHOfi craTbe, onyGankosaHHoft B «M3sectusx AH CCCP, cepusa reonornge-
ckasa», Ne 5, 1958, kpuruuecku pasbupaeTcsi CXeMa BO3DACTHOTO JeNieHHS BepXHenaneo-
30HCKHX BYJKAaHOTEHHBIX CBHT 10ro-3anafgsnx ortporoB Ceseproro TsaHb-lllans, paapaGo-
TaHHas MHOH B 1947 r. u yTouHsaBwascsa B nociegyiomue roas (1, 2, 3). AsTopu cTarTbH
fipeaaraloT psif HCNPaBAeHUl ¥ M3MeHeHHH, MO HX MHEHHIO HAacTOJIbKO CYIIECTBEHHHX, UTO
cXeMd NpHOOpeTaeT COBEPLIEHHO HHOH BHA.

C pamoM yrounenuint M. Il. Kymnapesa u A. B. Kaxknana s cornacen. Hacts 3TnX
YTOYHEHHil BHOCHJIaCb M MHOM, a HEKOTOpHE H3 HHX BHCKa3HBaJHCh B BHAe NPeANOJNONKe-
HHAi M nogaexanu npoBepke, OfHAKO HanOoJee CYIIEeCTBEHHHE HCNDABJEHHUS] AaBTOPOB
BCTPEYalOT ¢ Moeil CTOPOHH BO3PaXKeHHS.

Mos cxema Obia mMepBHM WIaroM B CTpPaTHrpadHYecKOM H3y4YeHMH BepXHeNaseo3oil-
CKHX BYJKaHOTeHHHBIX o6pasoBanmii Yarkaabckoro u KypamuHckoro xpe6toB, NpOBOAMB-
WeMCH B YCJOBHAX HEMpPepPHIBHBIX HCKaHHH H HEH3GEXHBIX OUWHGOK MPH OTCYTCTBHH ONHITA
NoAOGHBIX HccaefoBaHui, OHAKO s yMOPHO CTPEMHJICA K CO34aHHIO eiuHoi aJs Bceit Uar-
&ano-KypaMHHCKOH NPOBHHUHMH TeONOrOMCTOPHUECKON CXeMH, TaK KaK 3T0 OHJO Heobxo-
AHMO IJISl COCTaBJIEHHS eNMHONl reosornyeckoil KapTH 3TO@i 06JacTH.

Tpyaso GHJIO H OXHAATh, YTO MOS cXeMa GyneT He3bl6JeMOil, YTO s He pa3 OTMeyads,
npusHBas BHOCHTb B Hee KoppektuBH. H. I1. Kymnapes u A. B. Kaxaan, BUIMMO, YUHTH-
BAIOT MOIO CKDOMHYIO 3aC/yry, HO BMecTe C TeM CTPAHHOH BHITISAUT PE3KOCTb CTAThbH,
B8 KOTOPOH OTMEeYaloTCsl TOJIbKO BCTPeYeHHHE NPOTHBOPEYHA MOell CXeMH, KOJHYeCTBO KO-
TOPHX AKOGH «BO3pacTano Hs roga B roa». Bmecte ¢ tem H. 1. Kymnapesy u A. B. Kax-
AaHY, 3aHHMaBLIHMCS TlepeKapTHPOBaHHEM MOHX KAapT M KapT [OPYTHX Teo/ioroB, BO3MOXHO,
HeH3BeCTHO, YTO 3TH KapThl H3MEHHJHChb ellle pa3 H YTO HOBeiiuiHe KapThl CTOJb YK€ OTIH-
qajotca ot Kapt M. II. Kymnapesa u A. B. Kaxzaauna, ckolbkO HX KapTH OT KapT UX mnpef-
11eCTBEHHHKOB.

Tem He MeHee K cymecTBy Goabioft M Tpyaunoit pa6otrn H. I1. Kymnapesa u A. B. Kax-
JaHa s OTHOWIYCb AOOpOXKeJaTeJbHO H C He MEHbIIHM YBalKeHHeM, yeM K paGoTe MOHX
NpeflIeCTBEHHHKOB, XOTA M OLIMGABLIMXCA M He CTPOHBIIHX CXEM.

$1 naBHO JiHlIEH BO3MOXMKHOCTH MPOAOJKaTh CHCTEMAaTHYECKOe H3yYeHHe BepXHero majeo-
30 UYarkano-Kypamutnckoro pafioHa M JMYHO pellaTb CNOPHHe HJH HCUPABJATL OLIHGOY-
#ble BHBOAH. DTO H He NMOA CHAY KoMy-1u60 oxHoMy. Kpome mens, H. I1. Kymunapesa u
A. B. Kaxnaana, 3THM 3aHHMaeTCsl UeJHi KONJIEKTHB IeoJiorop Y36eKCKOro ympaBJieHHS,
KapTHPYIOLMX 3aHOBO Bechb paiioH. Cefiuac s MOry omepHpoBaTh TOJNLKO HX HOBHIMH [IaH-
HBIMH H TeMH HaGJIOKeHHSMH, KOTOpHE § JieJlad NPH MHOTOYHC/JEHHHX KOHCYJbTaTHSHBIX
noe3qKax.

O Km3macyfickoll, apkyrcaiickolt m xapxXaHcafickoit cBHTax. B pa-
Gorax 1952 u 1956 rr. (1, 2) s Brawouan B cxemy 10 cBut, a He 11, Kak 3TO yTBepKaaloOT
H. TI. Kywnapes u A. B. Kaxnan. Kbi3bJCyACKYI0 CBHTY A B CXEMYy He BKJIOYaJ BBHIY
-ee JIOKaJIbHOrO PacnpocTPaHeHHs] H Moefl HeyBEPEHHOCTH B ee CaMOCTOATENbHOM 3HaYeHHH.
OnHako Heab3s coraacutbed ¢ A. B. KaxkjgaHoM, urto KH3uucyfickue kuciasle 3¢¢dysuBhl
OTHOCATCA K oscaiickoft csHTe. 1o naHHBIM APYrHX reoJioros, 3TH 5d¢y3HBH OTBeualOT
cBuTe Ys1 HaM MHHGynakckoit, TpH Apyrie cBHTH — apKyTcaiicKas, Kap)KaHcajickas M caphl-
CHIOHCKasi,— BOLeJLIHe B MOIO cXeMy 1952 r., MMeIOT HAacCTOJbLKO HeGoJblioe pacrnpocrpa-
HeHHe, YTO HCKJIIOYeHHe HX He TOBJHAMO 6Bl HAa CXeMy B LEJOM H Ha CBOAHYIO TeoJiorHue-
«Kylo Kapty. Kapixancaiickasi H CapbICHIOHCKas CBHTHI AefICTBHTENbHO He CAMOCTOSTENbHM
(2), 4ro xe KacaeTcsl apKyTCafiCKOll CBHTH, TO 3eChb BONPOC CGCTOHT CJIOXKHee.

Apkytcafickne MHTPY3UBHHE H 3¢ y3uBHHE MOPPHPHTH, TECHO CBA3AHHBle ¢ BH3eficKo#
#3BeCTHAKOBOMH ToJMUlefi, PacCMPOCTPaHEHH HA OuYeHb OrPAHHYEHHON MJOWAaxH ToAbKO B IOro-
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3ananuom xkaH-Tay, G6nnskue no BO3pacTy NOPOHUPHUTH MHe GHJIM M3BECTHH TaKXKe
B Maccuse Boltbwo#i Unumran u B toro-sanannoft uacth Kypamuuckoro xpe6ra. H. I1. Kyw-
HapeB H A. B. KakaaH HCK/IOYalOT 3TH NOPQUPHTH M3 CXEMH, ONHPasch Ha HaGMIOAeHHS:
A. Bb. Kaxpaana, KoTopeiM 3(¢dy3uBHble apKyTcaiicKHe MOPGHPHTH SAKOGH MPOCAEIKEHH Ha
15 km ceepree p. Apkyt-Cail, B gonute Kwisbin-Bynak, rae cpefiH HUX nossaslOTCH, a 3a-
TeM npeo6JafaloT CJAOH NHPOK/AACTHYECKOTO M OCAaJOYHOIO MaTtepHana, npeacrabjeHHble:
TydonecuaHnkaMH M Ty(QOKOHrJOMepaTaMH ¢ BecbMa peAKHMH npocaosmu nopdupuros. Ioa-
CTHJAlOLINEe H3BeCTHAKM 31ech colepxar Spirifer bisulcatus Sow., Choristites ex gr.
bisulcatiformis Semich. u roHuaTuTH BepXoB BH3e W HH30B Hamiopa. Ha OCHOBaHHH 5TOro-
H. I'l. Kyusapes u A. B. Kaxaan yBepsloT, yTo apKyTcailckne nopgupuThl BXOAAT B CO-
CTaB HHM30B CBUTH Y#, Jexalllefi COIVIaCHO Ha BH3eficKOM H3BECTHAKOBOH ToJLle,

fl He pasnensio ysepenHoctw M. II. Kymnapesa n A. B. Kaxaana u no-npexseMy.
CYHTAIO, YTO apKyTcalickHe MOPGHPHTH He BXOAAT B CBHTY ¥, a ApeBHee ee. OcHOBaHHeM:
9TOMY YTBePXAERHIO CAYXHT cledylollee:

1. Yka3annbie A. Bb. Kaxxpanom B aosnne Kuisbin-Bynak Tydonecuannxu u TypoKourio-
MepaTH, CyAs NO HX 3aJleraHHIO BHIIE CJOEB € HaMIOPCKOfi (ayHofl, OTHOCATCA K Bepxam
CBHTH Y1 M He MOTYT COOTBETCTBOBATb He TOJLKO apKyTCAafiCKUM MOPpHMPHTAM, HO M HH3aMm
CBHTH Y.

2. Untpy3uBHHe pasHOCTH apKyTcafickux nopHpPUTOB NPOPHBAIOT BH3elCKue H3BECT-
BAKH pafiona ApkyT-Cas, yeM onpefesifeTcs HX HHKHAA BO3PaCTHas TPaHMLLA; rajbKa WH-
TPY3HBHHX H 3pPy3uBHHX nopduputoB ApKyT-Cas mnepenofHfieT KOHIJIOMepaThl HHU3OB:
CBHTH Y1, TeM caMbiM Onpefie/iisi HX BEPXHIOI0 BO3PACTHYIO IPaHHLY (BepXu Bu3e — HH3bk
HaMmiopa).

3. Hannune He TONBKO HMHTPY3HBHHX, HO H 35(OdY3HBHHX nopdHPHTOB, GJIH3KHX NO-
FO3PACTy apKyTCafiCKHM, OTMeuaslieecst paHee B MaccuBe Bosbwoii Uumran (1), HepaBHO
noateepxaero E. M. lonosuHbiM (4), BHIAEJAIOIHM B 3TOM MacCHBE <TYPHe-BH3ENCKHIF
3eleHOKAMeHHBIl KOMNJekC» H MpPOPLIBAIOLIHe ero 3ejJeHOKAMeHHHe NMOPGMPHTH, COMOCTaB-
JseMble MM € apKyTCaHCKMMHU,

M3 3THX naHHWX cJelyeT, 4TO C BH3eACKOH H3BECTHAKOBOH ToJulefi MecTaMu TeCHO
cpasaubl 3¢ dysuBHbie MOPpGUPHTH, 3ajeraiouiie B BHAE NPOCJAOeB HAM MadomowHo#l (a0
150—200 ) Tomuu. OgHOBpeMeHHO (OPMHPOBAJHCH CYOBYJKAHHUECKHe (<HHTPY3HBHBIE»)
Pa3HOCTH NOPOHPHTOB.

OnHAKO HYXHO COINIACHTBLCA € TeM, UTO 3TH MOPQHPHTH JIOKANbHH, NOXYMHEHB H3BeCcT-
HAKAM BH3efiCKOTO sipyca H He COCTaBJAIOT BHAEPXKAHHOA CAMOCTOATe]bHOM TOJMILM, a ma-
TOMY MX He cjellyeT BHAENATb B 0COOYIO CBHTY.

CBHTH YA u MrHGYyJNaKkcKkan B MHOrouHcNeHHHX JOKJafax M BBHICTYNJEHHSAX,
a Tak¥e B cratbe 1956 r. (2) A BHICKa3sHPaj COMHEHHA B NPHHAIAEKHOCTH pa3pe3oB rophk
Muubynak u Gacceiina Ak6ynak Kk MuHOYJAaKCKofi cBuTe. TeM He MeHee He ceGe, a
A. B. Kaxpaany A (2) NpHNHCHIBAIO 3aCAYry B YTOUHEHHH O6beMa H NMOHMMAaHHA MHHGYJdaK-
CKOil CBHTHI.

BoJsiee BaxeH BONPOC O COOTHOLIEHHAX MeXIY CBHTaM# ¥Ys ¥ MHHOYJIaKCKOf.

H. T1. Kywnapes u A. B. Kaxnan coBepilleHHQ yBepeHHO OOBEAHHAIOT 3TH CBHTH B
ofny. Takoe Xe npeanoJjioxkeHne BHICKa3bBaNoCh paHee H MHOfi (2), AO Tenepb 3TOf yBe-
pexHocTH A He paspeasto. OchoBanua M. Tl. KywHapesa n A. B. Kamaana TtakosH:
1) cxoacTBo coctaBa cBHT MHHGyJdakckoil M ¥s; 2) coriacHoe 3ajeranue CBUTH Y51 Ha H3-
BeCTKOBOH TOJllle HHXKHEro Kap6oHa; 3) COrjaacHoe 3ajieraHue HJIH JIHIIb JIOKaJdbHOe Heco-
rjacie, ¢ KOTOPHM MHHOYJaKCKas CBHTA JEeXHT HAa U3BeCTHAKOBOH TOJIle HMMKHEro Kap-
Gona; 4) ¢aunanabHBii nepexon OcafoyHHX 0o6pa3oBaHHil CBHTH YA B Gaccefine p. Yram
B I0XKHOM HanpaBjJeRHH € 3aMellleHHeM WX 3dd¢y3uBaMu apkyTcafickoi M MHHGyAaKckOf
CBHT,; S)y COOTBETCTBHE KOKCAPEKCKOH CBHTH ¢ (hayHOil Bu3e — HAMIOpa CBHTaM MHHGyJaaK-
cKoit u ¥a.

Ilepsoe yTBepxAeHHe He OGOCHOBAHO NOTOMY, 4YTO B JAeliCTBHTEJBHOCTH CXOIACTBa
Mexay 3dysusamn cBUT MunGysaakckofi u Ys uer. B patione Kapxau-Tay n Gaccefine
p. ¥ram, KOTOpbHIMY OFpPRHHYHBAETCS PAacMNpPOCTPAHEHHE CB;THL Y, B COCTaB ToCAeAHedl BXO-
AAT AHIUIb aJeOTPAXHTH M Pa3iuuHble NOpGHPHTH, o6lLell MOIHOCTEIO He 6oaee 200—300 ;.
CXoAHble MOpoAH B MHHOYJNAKCKOM CBHUTe HHKeM He oTMeyeHbl. CBHTAa YA B LeJOM pe3Ko
OTAHUAeTCS OT cyllecTBeHHO 3P dysuBHOd MUHOYNAKCKOR pPelINTENbHHM npeo6aanaHneM
0CajoyHBIX nopox ¢ Mopckoil ¢daywoil. Ilocaesnsia B MUHGYJNAKCKONl CBHTe He NOKAa3aHa.
B cBoeii MoHorpagnH s 0coGo OTMeuaJs, UTo B ceBepHBIX pa3pesax Kapxau-Tay (no Hike-
THpreHy H B BePXOBbAX YraMa) CBHTa ¥Ys 3ajieraer COrjlacHO H CBA3aHa NepexoloM C BH3edl-
CKOil H3BeCTHAKOBOM ToJILEl, HO B l0XKHOI uacTH KapikaH-Tay 3Ta cBHTa, «Cyas Mo mosis-
JICHUIO HEeMmoCPeACTBeHHO MOJA Hefi apKyTcaficknx nop(upHTOB H CMeHe BXOAAIIHMH B €€ COC-
TaB MeCYaHUKAMH H KOHTJIOMepaTaMH KapGOHATHOW TOJLIM BH3eHRCKOro Apyca, JIOXKHTCS Ha
NOCAeAHION C HeGOAbIIUM HecoraacHeMm». I OTMeTHA TakXKe, YTO «3TOFO Hecorsacuda B 06-
Ha)(€HUAX HHrle Ha6GAIORATL He YAANOCh.. OHO NpOABAseTCs JHUIb KOHIJIOMEPAaTaMH C
raJbkOfi HHTPY3HBHEIX MOPOA».

§I ne mory Bo3apaxatb npotuB ykasauus A. B. Kaknpana, uto # 8 IOxuom Kapkan-
Tay umeloTcs nepexo/ibl OT H3BeCTHAKOB HHM)KHero Kap6oHa K CBHTe YA, HO 3TO "ie HaG.aio-
AeHHe, a BHBOJ M3 YTBepXKMAEHHH, YTO apKyTcalfickue MOPQHPHTH COCTABAAIOT HH3H CBH-
TH Y. OTBepras Moe MHEHHE O JIOKaJbHOM HECOIJIACHHM B T10YBE CBHTH YR, a8TOpPH He 00b-
SICHAIOT, YeM BH3BAHO HaJIHYHE MOLIKHX KOHIVIOMEPAaTOB B HM3aX 3TOf CBHTH H OGHALHON
TaJbKH H3BeCTHAKA M HHTPY3HBHHX IIOPOA B HHX, CBHJETeJbCTBYIOWiedl O IAyGOKOM
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asMuBe, a CIEJ0BaTeNbHO, O MECTHOM MepepHBe H Hecor/nacHu. ABTOPH NMPOTHBOpeuaT ceGe
I B TOM, UTO NDH3HAIOT JIOKaJbHOe HeCcOor/laCHe B OCHOBaHHH MHMHGYJaKcKoll CBHTH. Benb
O HX MHEHHIO, CBHTH ¥ H MHHOYJIAKCKAR COCTaBAAIOT €LKHYIO CBHTY.

TpeTbe yTBepXKJIeHHE ABTOPOB He MNOATBepXKAeHO HH oauuM ¢aktom. HaoGopor, oun
CaMH TOBOPAT HAH O HECOTNACHH HJIM O 3aNeraHHM «Ha C1a60 Pa3MbITON MOBEPXHOCTH BH3eli-
CKHX H3BECTHAKUB 6e€3 YIJIOBOrO Hecornacus». TeM He MeHee aBTOpH [e/1alOT HYXKHBIN HM
BHBOJL — JHLIb O JIOKAJbHOM HECOrJAacHH 3TOff CBHTH Ha NOACTHJAAIOUMX nopogax. [lo ua-
pecTHBIM MHe NaHHHM, BCIOAY, [le MHHOYJIAaKcKas CBHTA He BHI3HIBAET COMHEHHS, OHA JIEXKHT
Ha M3BeCTHSKAX BHU3e C AIBHO BHPaXKeHHbIM HeCOrJacHeM, "

~ YertsepToe yTBepiienue asTopos, uto B Kapxan-Tay ocagounsle mopois cputH Ys
8 10’KHOM HaNpaBJieHHH MOCTENEeHHO BHINARAI0OT H HX MeCTO 3aHHMaT 3¢ y3uBHHe H NUPO-
KAacTHUECKHe NOPOAH H YTO HA FOPH3OHTe 5, CaMOM BepPXHEM MOero CBONHOrO paspesa CBH-
TH YA, JEeXHT TOJIla OCaJI0YHO-BYJIKAHOTEHHBIX NOPOA MOWIHOCTLIO Ao 1200 M, onHcaHHas
MHOH Kak MHHOynakcKas cBuTta. Ilo MOMM OdaHHBIM, 3Ta CBHTa JIeXKHT Ha CBHTe Y] Heco-
raacHo, cpesas ee, a no aanibiM A. B. Kaxpana,— cornacvo, u csura Y eio 3lech He
cpe3aeTcs, a BXOAfILUKE B ee COCTaB OCaAOYHHe NOPOA COKpallaoTca B MomroctH, ITo 3Tof
NpHYHHE aBTOPW CTaTbH AENAIOT BHBOA, UTO YKasanHylo 1200-MeTpoBylo TOAWLY Henb3s
CYHTATb CAMOCTOATE/NbHO# MMHOYJAAKCKOH CBHTOH, a clelyeT NpPH3HasaTb BepXHEH 4acThio
CBHTH YA

B meficTBHTEJbHOCTH, eC/IH H MPOHCXOAHT B I0XKHOM Hanpas/eHHH 3aMelleHue 0Cajoy-
PHX NMOPOJA CBHTH YA BYJKAHOTreHHHIMH, TO AaJeKO He MNOJHOe, a uacTHuHoe. [laxe B ca-
MBIX IOXHHX pa3pe3ax, NOYTH y Bhixoaa p. ¥Yram u3 Kapxkau-Tay u no ee JeBOMy NpHTOKY
Kaitrapan, BcR BHAHMas 4acTb CBHTH 06pa3oBaHa MOLIHEIMHM KOHIJIOMEpPaTaMH H MNeCyaHH-
KaMH C NaukaMu n3BeCTHAKOB. B nocjeaunx y Bnixona Yrama u3 naseo3oicKux Tojul MHON
ewe B 1938 r. 6uian naxce Hailgenbl HaMIOPCKHE TOHHATHTHI.

Takum o6pa3oM, HCUE3IHOBEHHE MOJHOCTLIO BCell 0CaJO4YHOM TOJIH CBHTH ¥ NOJA MHH-
Gynakckoil cBHTO#i He MOXeT ObITb OGbACHEHO ee nepexojoM K iory B 3¢dysusuble H nHpo-
KAAcTKYeCKHe Nopoall.

Bnpouem, gsaxe no pauwnbiM A. B. Kaxaana (5, crp. 100 u 101), B HH30BLAX Yrama
MMHOGYJIaKCKasi CBHTAa BCe JKe JIeXKHT TPAHCTPECCHBHO, HEMOCPeJCTBEHHO Ha HM3BeCTHAKaX
HUKHero kapGoHa, T. e. OHa cpe3aeT BCIO CBHTY ¥s, MoiocTtbio Goaee 1000 x. Ilpasaa,
A. B. Kaxpan 3nech Xe OroBapusaeT, HTO 3TO HecCOTJacHe JIOKaJbHOE.

Haxoreu, nsatoe yTBep)kieHHe OCHOBAHO Ha reosnoruveckoil omwnGke. Kokcapexckasn
CBHTa JeACTBHTENbHO fBAREICH NPoAO/KenHeM MHHOyJakckoil (MHOA oHa KapTuposaJjach
KaK MHHOyJaKCcKkas CBHTA), HO JIEXKHT C YrJIOBHM HeCOrnacHeM Ha H3BeCTHAKax ¢ ¢ayHoH
BepXOB Gi3e, RPHYEM TOYHO TAKOH XKe KoMnjekc ¢ayHbl BCTPeYeH M B JHH3e H3BeCTHAKa
B HN3aX caMoii KOKCApPeKCHOil CBUTHL. YiKe O4HO 3TO 3aCTaBAAIO MPeAnoJaraTb HaxoxiaeHue
dayunt He in situ (2). 310 6bao noaTeepxkaeno B 1957 r. b. B. INosipkoBHIM, BHIAACHHBIUKM,
49TO W3BeCTHAKuUBAA JIMH3Aa CJOXEHA H3BeCTHAKOBOH KOHIrJoMepaTo-Gpekuueil, a dayna co-
JepHHTCA B 06JOMKaxX, T. €. NePeoTNOKeHa H3 HHXeJeXKalllell TO/NILH BH3eHCKUX H3BeCTHA-
KOB.

Takum o6pa3oM, Hi onuH K3 aprymentos M. 1. Kywnapesa u A. b. Kaxnauna ue no-
Ka3hBaeT MOJHOTO COOTBETCTBHA CBMTH YA MHHOyJakckoil ceuTe. TeM He MeHee Bompoc
s CYUMTAI0 He BNOJIHE pelleHHBIM, TAK KaK BO3MOXKHOCTb BO3DAacTHOTO COOTBETCTBHs 3THX
JABYX CBHT, XOTA U He AOKa3aHa, HO M He McKawoueHa. Bospact cButhl ¥Ys onpenensercs
¢dayHoil B paMKax OT BepXoB BH3e A0 GalIKHPCKOrO fIpyca BKJIOYHTeNBHO. MHHGYy/aKcKas
csuta dayHs He comepxkHT (ykasanue A. I1. Heasseuxoro na ¢dayny B IOxnom Kapama-
3ape He nojrTBepaunaocb). HHxHsAsi BO3pacTHas rpaHulla ee onpenensieTcs HajleraHHeM Cpen-
HEro M BepXHero BH3e CO CJaGLIM HeCOrJacHeM Ha H3BEeCTHAKH, a BEPXHAA — HaJleraHueM
Ha MHHOGYJAKCKYIO CBUTY AKUYHHCKOH C pPeKMMH PAaCTHTEJbHHIMH OCTaTKaMH, YKa3blBaIOLHMY,
CKOpee BCero, Ha MOCKOBCKHil Apyc.

Bo3MOXHO, 4TO MHHOYJAKCKas CBHTAa LEJHKOM OTHOCHTCHI K CpefHeMy KapGoHY, HO K
TOTAA OHA MOXKET OTBeYaTb BepXHeil yacTH CBUTH Y. OnHako, ecqH Haxe HMeTh B BHLY
BO3MOXXHOCTb BO3PACTHOIO COOTBETCTBHS A@HHLIX CBHT, Lenecoo6pa3HO CYHTATh HX CaMOCTO-
ATeIbHHMHK He TOJIbKO MO TOR NPHYMHE, UTO ITO COOTBETCTBHE He JOKa3aHO, HO M BCJIea-
CTBHEe MX PE3KOro Pa3/iHyHs 71O COCTAaBy W YCJAOBHAM 06pasoBaHMs: CBHTA Yf CYLIECTBEHHO
OCaNoYHO-BYJIKaHOreHHAsA, NPUGPEKHO-MOPCKAs, a MHUHOYJNAKCKas COCTOHT NOUTH HCKJIOYH-
TeAbHO H3 3(dy3usos. OGe CBMUTH 3aHMUMAIOT Pas3/iHyHLHle TEPPHUTOPHH M, BO3MOXKHO, COB-
MECTHO BCTPeHaloTCsl TOJNbKO Ha HeGoabloM yuactke Kapxan-Tay, rie u fojiKen peliaTbca
sonpaoc 06 HX B3aHMOOTHOIUCHHSX. .

O capuCHIOHCKOR M HafakcKoil cBHTax. Hosble nanHbe TalIKEHTCKHX,
reo/IOroB MpHBeNH K BHBOAY, YTO B pa3pe3ax loro-sanaiqHolil uwactu YaTtkanbckoro Xpe6ra,
rae E. A. KouHeBuM 6hlna BhieneHa CapbiCHIOHCKAs CBHTA, OHa Hrpaer pojib 6asa/ibHEIX
C/10eB OACAHCKON CBMTH H CAMOCTOATENLHOr0 3HaUeHHA He WMeeT. DTOT BHIBOL MOXeET GHITb
pacnpocTpaned H Ha UeHTpaasHylo uacTh Kypamunckoro Xpe6ra (pekn Jlawxkepek, ITanras
u Apyrue). AHaaorHuuas MbCJAb MHOj BhICKa3eiBanach B 1952 r., H A 10 CHX nop He Hacra-
HBal0 Ha CaMOCTOATENbHOCTH CAapPBLICHIOHCKOH CBHTHL.
© UYro e Kacaered HANaKCKON CBHTH, TO MOe CONOCTaBjleHHe ee C paBauicKoit GwlIo
ReficTBHTENbHO owKGOUHHM. [To-BHANMOMY, HyXHO coraacutbesi ¢ 3. I1. ApreMosoii, cuu-
Taiollefl, YTO HaAaKCKHe KOHIJIOMepaThl W NECYaHMKH BXOAAT B COCTAB HOBOH CBHTH, Je-
JKalnefl BHIUE aKYHHCKOM, HO HHXe osicafickoit. 1 u A. I1. Hensseuxuft (3) npeanofoxunu
COOTBETCTBHE 3TOil CBHTH Kyuaiinakckoii }Oro-Bocrounoro Kapamasapa. Ilomumo cxoncrsa
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#X Pa3pesos, MOC/AEAOBATENbHOCTH H COCTaBA BYJIKAHOTEHHHX MOPOH, O TAKOM COOTBETCTBHR
CBHAETEAbCTBYIOT HaiieHHble B HHX BO MHOIHX MeCTaX M3BECTKOBbie BOAOPOC/H, paHee
onpencnspwnecs H. H. SIkonesuM Kak ry6ku Sycones. 3. I1. ApreMosoii, B. H. Tkauesum,
B. H. CuranoBeM ¥ MHOTHMM [DYrMMH TAalUKEHTCKHMHM TeoJjoramu, Kaptupywoowumu Kypa-
MHHCKH# XpeGeT, BHSABJEHO, YTO 3Ta Xe CBHTA, HMeHyeMasd MMM HaNaKCKOil, LIHPOKO pac-
POCTpaHeHa, XOPOILO OMO3HAETCA H HrpaeT pPoJib OMOPHONH CBHTH B pa3pese BYJNKAHOTEHHHX
tony xpe6ra. CpuTa 3ajNeraer pe3ko HECOTJIaCHO Ha AKUHHCKON M MPOPHBAIOWUX nOCJes-
#iolo rpanntonnax. Haneranme Ha Hee omcafickoil cBHTH HHurae HaGmoAaTh He YAaJoCh,
noyeMy ee cTpaTHrpadHiecKoe MOJOKeHHe NOA MocJelHeR JHIb MpeAnoJaraercs.

O camMocTOosiTenbHOCTH paBawcKofi cautTH. [lo stomy Bonpocy Mexay
MOHMH ONNOHEHTAMH H MHOHl HeT €QMHCTBA B3rJAN0B, HECMOTPSA HAa TO, YTO 3TOT BOMPOC
H. I1. KymsapesBeM H MHOH pellancsi NpH COBMECTHOM MapiupyTe B paitoH ropn Pasaumi,
roe 31a cBHTA BhifedeHa. Hawmn aprymentn ony6aukosauw (1, 2, 5), u notoMy ocranas-
AUBAaTbCA HA HUX HET HeoGXOAHMOCTH.

OcraHorjl0Ch JIMIWL HAa (aKTaX, MOATBEPKAAILAX Ha/JAYHE CaMOCTOATENbHOM pasail-
CKOf CBHTH B APYrux Mecrax. Hannune B Kournomeparax msarepuHosoft Toamu p. Kaccan
raJbKM TPAHHTOMAOB KH3HJICAHCKOrO H apallaHCKOr0 THMOB, NPOPHBAIOLIMX OACAfCKYI0
CBHMTY, 3aCTaBjiseT CUMTAThb LIBAarepHHOBYIO Toquly Gosee MOJIONOf, yem ofcafickas CBHTA.
B stoM ciyyae Tosmia KHCABX 3¢¢y3nBoB, MowHOcThID A0 1200—1300 m, cornacHo nepe-
KPHIBAIOMasAd B OKPECTHOCTAX CeJ. TeHbrH UIBArepHHOBYIO TOJULY, HNOJ/KHA COMOCTABJAATHCR
TOJBbKO C mypaScaiickoii cBHToil. Ha Heil ¢ pe3kum HeccrnacmeM JieXHT 3aeCh BYJKaHO-
reHHas CBHTa TAaKOTO XKe COCTaBa, Kak u B rope Pamauwi, T, e. paBamckag csuta. DTH AaH-
HuHe MOMX HaGniogenuit, ceeMok 3. I1. Apremosoit, A. C. Makaposa H APYrUX reojoros GH-
JIH eUle pa3 .NOATBepXAeHH MHOH B 1956 r.

H. JI. Typ6unuM B Gacceiine p. Kaccan noarsepxaeHo Hannuue OCaJOUHO-BYJNKAHO-
FeHHOH CBHTHI, JeXKalllefi HecorsMlacHO Ha wypabcafickoll M comoOcTaB/AAEMOl ¢ PpaBaUICKO#H
CBHTOI.

JK. H. KysnenoBuM 1 B. A. ApanoBeiM Ha/luuMe DPaBallCKO{ CBHTH MOATBEPIKIECHO B
pafione Kan-Cait — TamkeckeH, nmpaBaa, ke B TOM 06beMe, B KaKOM OHa 31ech BHAEAAIACh
MHOR.

IpuBeneHHBle JAHHBIE YTBepPXKIAIOT CaMOCTOSTENBHOCTh PABALICKOA CBHTH H ee LUHPO-
koe pacnpocTtpaneHue. TeM caMbiM oTnajaer BaXKHeHUHH apTyMeHT HNPOTHB CYIIEeCTBOBAHHSA
fIpeipaBaLICKOTO HHTPY3HBHOTO KOMIJeKca, o6beM KOTOPGIO MOKA OCTAeTCSl HESICHBIM,

TakuM o6pa3oM, B mnocielHeM BapHaHTe cXeMa cTpaTHrpaduu BepxHenaneo3oHCKHX
BYJIKAaHOTeHHHIX o6pa3oBanuil loro-sanaauelx otporoB Ceseproro Tsub-llans npeancraeas-
eTCs B CJeflyiollleM BHJe.

1. ApkyTtcaiickne NOppHPHTH, JOKAJbHO PasBHUTHle H TeCHO CBA3aHHHE ¢ BH3efickoft
H3BECTHAKOBOH ToJmIed,

JlokanbHoe HecorjiacHe H MeJIKMe HHTPY3HH.

2. OcapoyHo-ByJIKAHOT€HHast CBHTa Yd, pacnpocrpaneHHass Toabko B Kapxkan-Tay;
BO3PacT — BepX# BH3e — GALIKHPCKH{ APYC.

3. MunGynakckasi BYJIKaHOTeHHasi CBHTa, PacnpoCTpaHeHHad TJIaBHHM o06pa3oM loXHee
a loro-Boctoudee Kapikan-Tay. IIpeanonaraeMHuii Bo3pacT CBHTH B PaMKax HaMIOp — HHXK-
HAS uyaCTb cpefHero KapGoHa; BO3MOXHO, OHa COOTBETCTBYET CBHTe ¥Ys MU ee BepXuel
9acTH.

Hecornacne m HHTPY3HH.

4. AKuHHMCKasi BYAKAQHOTeHHasl CBHTa, CpefiHHil KapGoH.

Hecornacue u HHTPY3HH.

5. Kywaiiakckasi (HaJlakcKas) CBHTa, BepXM CDeIHEro — HH3W BepXHero KapGowa.

Hecornacie n MHTDYy3uH.

6. Oscaiickan (u capecHIOHCKas) 3¢¢dy3nBHasg cBuTa; BepxHmii KapGoH.

Hecornacne u MHTDpY3HH.

7. lllypa6calickas ocaJoyHO-BYJKaHOTeHHas CBHTA.

HecorsiacHe H BO3MOXXHble HHTPY3HH.

8. PaBauickas BYJKaHOreHHast CBHTA.

Hecornacue.

9. KbisbiIHYpaKCKas BYJKaHOT€HHasi CBHTA H NOC/AEKBLI3BIIHYPAKCKHE MHTPY3HH.

DTOT BapHMaHT BKJIOUaeT BCe OCHOBHBIE NoApa3aeneHus moefi cxemst 1952 r. Hexmouenne
apKyTcaiickoli, KH3HJCYHCKOA, CapLICHIOHCKO/i H KapiaHcaficKofl CBHT, Mof KOTOPHIMH mnO-
HHMaJHChb KpafiHe HE3HAUHTEJNbHO pacnpocTpaHeHHHe 3(p¢y3HBH, He MOBJIHAJNO HA NpPaKTH-
YeCKYI0 LUEHHOCTb Hailefl CXeMH; ee OT/HuMe OT cXeMH, mpelinaraemoft A. B. Kaxnanom
v HN. Tl. KymHapeBnM, 3akJioyaeTcs B NPH3HAHMHM C€aMOCTOATEAbHOHi PaBallICKOX CBHTHI,
IPeANOJIOKEHHH, YTO CBHTH ¥Ys M MHHOYJAaKCKas TaKiKe SABJAIOTCH CAMOCTOATE/NbHRIMH, H
BKJIOUEHHH HOBOH KylIafHAKCKOi (HalaKCKOH) CBHTH.

OZHAaKO CaMOCTOATENBbHOCTh KyilafiHakckoit (Hanakckofi) CBUTH TpyGyeT mNpPOBEPKH.
He uckaloyeHa Bo3MOXHOCTh, uTo B KypaMHHCKOM xpefTe 3a Hee NMPHHHMAIOT AKYHHCKYIO
CBUTY, a aKYHHCKOM CYMTAIOT MHHGY/IAKCKYIO.

Ec/n caMOCTOATEeNbHOCTh KYlIafiHaKCKOH (HafMakCKofi) CBHTH He MNOATBepIHHTCH, TO
cxeMa ellle Gonee ynpocTHTCA M OyfAeT BKJOYATh CeMb OCHOBHHX CBHT, HCKJIOYas apKyT-
calickue mopQHPHTH.

W3 u3n0KeHHOro BHOHO, YTO 32 MOC/EJHHE TOAL B YTOYHEHMH CTpaTHrpaduu BysnraHo-
FeHHHX TOMN foro-danafuux oTporos CesepHoro Taub-lllana ROCTHrHYTH 3HAYHTe/NbHHE
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B GosbmmncTse M3yueHHBIX pa3spesos, pacnosiokeHHHX Brons Kopauamep oT urrara
Montana o wrara ApH30Ha, aBTOPOM ObliM OGHApYKeHHl SHAOTHPOHAHHE GopaMHHUbe-
ppl B IOCTaTOYHOM KOJIHYecTBe M Xopouel coxpanHuoctd. B Kopauneepax aBTopy ynranoch
YCTaHOBHTb Ha/NHYHe MHUCCHCHICKHX OTJIOXKEeHHH, comepXawnx ¢ayHy, THIHUHYIO AAA ONHO-
BO3DACTHHX OTJIOXenudA Muccucunckoit gonnnm (Llentpanbhnie wrate CIIA). Popamu-
tHdpepu He ObLIH OOHApYXEHBl TOMLKO B CaMbiX HHIKHUX CJOSIX MHCCHCHNCKOro OTHeJa,
3ajleraiolluX Ha NOPoAaXx, JHLIEHHHX (GayHH H OTHOCHMBIX K BepXHeMy HeBoHy. Muccucun’
CKHe OTJIOKEHHS MOKPLIBAIOTCH OCAAKaMH NEHCHAbBAHCKOro- OTAesa.

Hekotopuie rpynnu sugoTHpouasux ¢opamuHudep, o6iafaioline WHPOKUM reorpadn-
YeCKHM M OTHOCHTEJbHO OrpaHWYeHHHMM BePTHKaJbHEIM DacnpaclpaHeHHEM, [1O3BOJHJH
B MHCCHCHMCKHX OTJ0XeHHAX Kopannbep BbZeNHTb yeThipe MHKPo(ayHHCTHYECKHE -30HBI
1) Granuliferel’a, 2) Plectogyra tumula, 3) Endothyra spiroides u 4) Endothyra symmet-
rica. Buwenexaiue otnoxkenns sujeneHn E. Lleanepom B 3oy Paramillerella ¢ Hexoto-
poil yclIOBHOCTBIO, TaK KaK mnpenctasHtean Paramillerella sctpevaiotcs yxke B caMbix
BEDXHHX TOPH30HTAX MHCCHCHNCKHX OT/AOXEHHU M 3aX0AAT B OCHOBaHHE MNeHCH/IbLBAHCKOro
oTAena. .

3ony Granuliferella E. lleanep conocrasaser ¢ ¢opmaunei Kinderhook cranpaprhofi
crpaturpaduueckoii wkaast CINA, 3oy Plectogyra tumula —c¢ dopmaunefi Osagean.
3onu Endothyra spiroides n Endothyra symmetrica conocrasasiores: ¢ opMmanneii Mera-
mecian (u3BecTHAKH Salem, u3secTHAKH St. Genevieva, ussectuskn St. Louis).

B Bbimlenexalux OTJNOXKEHHAX, comocTasiseMuix ¢ ¢dopMmauuefi Chesteran, E. Lleanep
OTMeuaeT HaJMyHe ABYX accounauxit cdopamuundep. Onna u3 nux (B wrate ApH3oHA) aHa-
JIOTHYHA accolMauun sH3elckux dopamuuudep u3 Chesteran Llenrpaavubix wrartos CIIA,
JApyras o6HapyHBaeT GOJbllIOE CXOACTBO C eBponeHcko#t W ceBepoappHKaHCKoOA accolna-
mHaMH dopaMuHHbep BepxHero BH3e. OTiOXeHH ¢ BepXHesM3eficKOH acconuanueir dopa-
MilHugep espomnefickoro Tuna 6uau obuapyxenn B wrarte lOra,

E. Ueanep oTMeuaer, uT0 SHAOTHPOMAHble dopaMHHHGEpPH 3acHyXKHBAIOT CaMOro mpH-
CTa/NbHOrO BHHMaHHA, TAK KaK OHH HayMHAlOT coGOH HOBYIO 3py B HCTOPHH DPa3BHTHSA
tdopaMuridep. OHH NOABAAIOTCA B HHKHEMHCCHCHNCKHX OT/JOXEHHAX B TaKOM H30GHJHH,
YTO MecTaMH MoryT GuTb Ha3BaHbl nopogooGpa3yioumumu. Takoe MaccoBoe mosiB/AeHHe 3HAO-
THpoua E. Lleanep o6bsicHsieT TeM, UTO OHH, BO3MOXCHO, ObIJIM MepBRIMH dopaMHHHbepaMH;
KOTOPHIE HAYalM CTPOMTb CBOIO PAaKOBMHY H3 KapG6oHATa Ka/blHA. .

Kacasicb CTpOeHHSI CTeHKH HEKOTOpbIX (popM, HMEIOUIHX 3epPHHCTYI0 MHKDOCTPYKTYpY,
E. lennep cuutaer, uTo 3epHHCTOCTh Morja G6biTh nepeuuHoil. Tlo ero MHeuuio, Meabuafi-
uiHe 3epHa Kap6oHATa Kaabllis B CTEHKe PAKOBHH AB/AAIOTCA pe3ybTaToM XHMHUYECKOro
BHIeJIEHHS HX NPOTONAAa3MOil, a He arrloTHHauMefi KapGOHATHHX YacTHIL H3 OKpYalouted:
cpensl, . -

B noatsepxnenne csoeli mucan E. Llennep ccuiaeTcd Ha HeKOTOPHX MpeacTaBHTesiel
ponoB Plectogyra m Endothyra, y KoTOpux KapGoHAaT Kafbllig BhieNfeTCs NPOTONJAa3Mol
BHYTDH DaKOBHHEI B BHie BTOpHuHHIX oTJoxeHuil. E. Lleanep cuutaer, uTo TakuM e obpa-
30M, NpH TMOMOIUH XUMHYECKOTO BhieNeHHst Kap6oHaTa KajbUMA MPOTONAA3MOM, 3TH Mpo-
cTefillile MOTAM CTPOoMTh U pakoBuHy. Oauako E. lleanep oTmeuaer, 4To 3epHHCTOCTb YacTo
onpefiesisieTCsl CTEeNeHbIO COXPAHHOCTH PAaKOBHH M 4TO PELIHTh BONPOC O MEPBHYHOM HJHH
BTOPHYHOM XapaKTepe 3ePHHCTOCTH CTEHKH NMOKAa He MPEACTABASETCS BO3MOMHBLIM.

XoTesoch 6bl cAeaTh HEKOTOPHE 3aMeuauus K cucTeMaTHdeckoi uactd crathi E. Llea-
nepa. Henbas corniacHTbCa ¢ oTHeceHHeM K oaHoMy suay Plectogyra tumula ¢opm, o6aa-
JAOIIHX NPaBHILHEIM 3BOJOTHBIM HaBMBaHHeM OGOPOTOB H MMEIOUIMX AHCKOBHAHYIO (opMy
pakoBrHB (Ta6na. 79, ¢ur. 7, 8, 9 u 23), u dopmM C HHBOJNIOTHHIM HABHBAHHEM 060poTOB
ta6m. 77, ¢ur. 11; Ta6a. 82, ¢ur. 16), OGINUM NPU3HAKOM A/ YKa3aHHEIX (OpM ABAAETCA
HaJMuHe BHCOKHX, MACCHBHBLIX BTODHYHBIX OTJIOXeHHH, B TO BpeMs KaK Mo APYrdM MNpH3Ha-
Kam 3TH GOPMBI 3HAYHTENbHO OTJHYAlOTCA ApYT Of Apyra. Kax ussecTHo, BTOpHYHHE OTJO:
MeHHsl HaGMIOAAIOTCA Yy MHOTMX BHAOB, NPHHAJ/EKALIHX He TQJbKO Pas/HYHHM poAaM, HO
W pasnHuduM ceMefictBaM, Hecomuento, uto K suay Plectogyra tumula orHecennt npen-
CTABHTENH He TOJBKO pAa3HBIX BHIOB, HO H pasHbix pojos, B uacThocTH, Pl. tumula
(Tabs, 77, dur. 11) umeer Gosbloe cxozactBo ¢ Chernyshinella tuberculata Lip. u, BeposiT-
HO, OTHOCHTCA K FpyNIe BHAOB 3T0r0 popa. Pl tumula (ta6a. 79, ¢ur. 7, 8, 9 n 23) 6au3ka
K npeacTaBuTensiM poga Tournayella u oTnnuaeTcs OT H3BECTHHIX B Coserckom Cornose
8HAOB 3TOrO poja GoJee yeTKOH cerMenTalyell TpyGuaTol KamMepH H MAaCCHBHEIMH BTODHY-
HHMH oTaoXenusiMu. Tlo Bcell BepOSITHOCTH, 3TH (OPMH CJielyeT OTHOCHTL K NpPeACTABH-
TeAsM HOBOro POfA ceMeiiCTBa TypHeHeNJHA. ) .

K Granulifere!la granulosa Takie OTHeCeHBl, 1O HalleMy MHeHHIO, GOPMH, KOTOpHIe
OTAMYAOTCS APYr OT Apyra H N0 (opMe PaKOBHHHI, XapaKTepy HaBHBaHHA OGOPOTOB H
cTpoennio crenkn. Hanpumep, Gr. granulosa (1aba. 77, our. 1, 19) omnuaercs OF
Gr. granulosa (ta6a. 79, ¢ur. 20 u 21) Goaee ToncToit H rpyGoaepHucroft cterkofi. Gr. gra-,
nulosa (ra6a. 81, ¢ur. 4, 5, 10 u ocobenxo 12) 6au3ka K rpynne BH10B Chernyshinelia
glomiformis Lip. n 1. A. o

" CoBeTCKUMH MHKDONa/eOHTONOraMH 3HayeHHe (opaMHHNH(pep LI KOppeasuUHd paspe-
30D ONpenenseTcss He OTAEALHHIMH PYKOBOISIUIHMH, 30HAJbHBIMH BHAAMH, a OGLIHM KOM[]~
aexktom dayhe, E. Lleasep, Kak M ApyrHe aMepHKaHCKHe MHKPONaJeOHTOJOTH, MOJb3YyeTcs
Aifi CTPAaTHHKAUHH M COMOCTABJEHHS Pa3pe3oB 30HaAbHBIMH dopMamu, BepTHkaabHoe
PACHPOCTpaHelHe 30HANbHLIX BHAOB B CHAY PA3AHUYHBIX NPHYHH MOMET MEHSATLCA B MPEle-
A2X HeGOMBWHMX PaccTOAHMA, W NPH COMOCTABJEHHH TaKHX 30HANBLHBIX CTPATHrpaduuecKHXx
e[MHHL MOryT GuTb fonyuieHbl olin6kH, OH He NMPHBOAHMT CNACKA APYrux npeacrasutened
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#MenKHX OpaMUHH(ED, CONYTCTBYIOUIMX 3HAOTHPOHNHEM dopamunndepam. Hesacho, sni3Ba-
WO NN 3TO TeM, UTO OHH OTCYTCTBYIOT COBEpUIEHHO, HIH 3TO ﬂmneT(c:ﬂ c.nencn;{em eue
He0CTAaTOYHOH H3YueHHOCTH BCeH thaynsl GopamiiHHdep naneo3os eseopﬂcx'a nmepm(t:.
Caegyer J006aBHTB, HTO paGoTh COBETCKHX MHKponaneontodoros — 0. A, JInnunow,
J1. M. Fposauaosoii, H. C. Jlebemesoit ¥ npyrux —o ¢dopaMmuandepax TypHe (cooTBer-
CTBYIOMIETO HHXKHEMHCCHCHIICKHM ¢opmaunsm Kopmuabep), E. Lleasepy, no-sHauMoMmy,
HeH3BeCTHH. 3HAKOMCTBO C COBETCKHMH MoHorpadusMH O CHCTeMaTHKe H cTpaTurpaduse-
CKOM paClpOCTPaHEHHH HIKHEKaMEeHHOYTONbHEIX cdopaMHunidep, ONHCAHHHX H3 Pa3IHYHBIX
afionop CoseTckoro Colo3a, NMO3BOJHIH 6ot E. lleanepy moJiHee BHABHTh XapaKTepHble
0cOGEHOCTH H3YYEHHOH UM aCCOLHALHH SHIOTHPOMA.

B nenoM crathss E. Lleanepa HuTepecHa H 3ac]YKHBAeT BHHMAHHS MHKDOTIaeOHTOJO-
roB, M3y4alOLIHY HIXHEKAMEHHOYroJbHEIE dopaMuEHbepHL.

JianHble O CTpAaTHIPAadMYECKOM PACMPOCTPAHEHHH SHAOTHDOMIHBIX cdopamuuudep Muc-
clicHICKHX OTnoMeHH#t Kopauabep, BPHUBOJAHMEHE E. llennepoMm, mo3ponsiioT cAenaTh HEKo-
TOpHie BBBOJB OTHOCHTEJNbHO KOPPeJSHA Da3pe3oB HHXKHEro kKapGona Coserckoro Coro3a
! CI}](J;’-}(‘ BUAHO M3 CHCTEeMaTHYeCKOf YaCTH CTaTbH, 3HAOTHPOHMAHEIE (opaMHHH(epHl B MHC-
CHCHICKHX OT/MoXeHHaX KopAnibep TNDEICTaBAeHb MHOTOYMCAEHHBIM M Pa3sHOOGPA3HEIM
xomniekcoM dopM. O6pamaer Ha ceGs BHHMaHye 6OAbIIOE CXOACTBO OCHOBHLIX Mopdoso-
FHYECKHX NPH3HAKOB GOJbIIHHCTBA BHIAOB Plectogyra u Enc%othyra MHCCHCHNICKHX OTJIOXe-
wrii 3anagHoil AMepHKM C HeKOTODHIMH mpelcTaBHieiaMu Plectogyra u Endothyra (Eosta-
ffella Rauser), OMMCAHHBIMH M3 TypHefiCKUX M BH3eACKHX OTJOXeHHA Ypana, CuGapu H

Pycecxofi naaThopMH. .

CxeMa conocTaBJetusi Hwkaero kapGosa CCCP um CHIA no sumoTHponaubiM d¢opamunugepam

- CranpgapThas
Sipye | naangopwa Vpaa Cubupe R i CITA ™
Buzeii- OTJ/I0)KeHHA ¢ THHHUHBIM BH3eHCK¥HAM 3oua Paramil- | Chesteran
CKH# KoMnJiekcoM dopamMuHudep lerella
PasmeiB 3ona Endothyra| Meramecian
symmetrica
Eostaffella Endothyra ' 3ona Endothyra
nalivkini transita . spiroides =
£
Plectogyra Plectogyra Plectogyra |[3ona Plectogyra] Osagean | -3
tuberculata tuberculata tuberculata {umula =
Tyc‘;::,:‘i' Chernyshinel-| Chernishinella | Chernishinella | 3ona Granuli- | Kinderhook
la glomifor-| glomiformis glomiformis fereila
mis R
4 Srpent ?

Bepxiuit geBon

CpaBHeHHE KOMILJIEKCOB TOJIbKO 3SHIOOTHPOHIHHX ¢opaMHHHGbEpP mNO3BOANET cAenaTh
BHIBOJL O TOM, UTO KOMIVIEKCH HHMXKHEKaMeHHOYrovibHHX ¢opaMuuudep Kopauavepckofi reo-
CHHKJAHHANK OJH3KH K KoMnjexcaM copaMuHudep HHXKHero xap6oHa Cunbupu. Komnaexc
dopamunndep HuxKHero xap6oda Ypana Gosiee GAHM30K K HHXKHEKaMeHHOYrOJBHOMY KOMI-
Jexkcy ¢opamunudep eBponefickoil 3ooreorpadHueckofi NPOBHHUMH. IDTa OaH30CTL hHoA-
TBEPXKIAeTCA H KOMIJIeKCaMH GpaxHONOX H KOPa/JIOB, NMO3BOJHBUIHX BHAEAHTH Ha Teppi-
Topuu Ypana u Pycckofi naaTdopMul cTpaTHrpaduyeckHe eXHHHUM, COOTBETCTBYIOLL{E TYp-
HelickoMy H Bu3efickoMy sipycam 3anaauoii EBpomwl.

Oco6oro HHTepeca 3acayxuBaoT 3oHu Endothyra spiroides m Endothyra symmetrica,
KOTOpHIe MOTYT GhITb COMOCTABJEHH C NEpeXOAHHIMH OT TYpHe K Bu3e cioavu Esponefickoit
sooreorpaduyeckoii npoBHHUMH (3oHa Productus sublaevis). Tak e kak # s Espone,
nosiBjieHHe Hekotopux npedctaBuTeneit Endothyra (-Eostaffella Rauser) Moxer 6urs
MOJOXKEeHO B OCHOBY ADOBEJEHHA FPaHHLUHN MEXRY TYPHeCKHM H Bu3eficKHM spyraMu. dTo
ApeanoNoKeHHe He pacxofuTcs ¢ AaHHHME E. Lleanepa, kotopuf otHocur aouw Endothyra
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tosmm, xpeGTa, paHee OTHOCHBIIHXCH K BEPXHEMy Meay. 3710, B CBOIO OYepelb, ONMPOBepraer
MHeHHe GOMbUWHHCTBA AAIbHEBOCTOYHHX FEOJOTOB O TOM, YTO B UEHTPanLHoH uactu Cpe-
AMHHOTO Xpe6Ta KaMuaTKH TPETHUHHE OTJOXKEHHS NMPEICTABAEHH TO/bko HeOreHoM. Jlab
Hefiue HCCAEIOBAHHS C HECOMHEHHOCTbIO MOKaXyT, uTo B CpennHHoM Xxpe6Te HaiizyTes
ananord NajNeoreHOBHIX OTJOXEHHH 3aMajHOro H BOCTOYHOro noGepexwit Kamuatku, rae
oni HanGonee NMOJHO Pa3BHTH H NPENCTABJEHH OCANOYHEIMH NOPOAAMH, OXapaKTCPH3OBAH-
upiME ayHoll M ¢zopod.

Takum 06pa3soM, caMa MOCTaHOBKA BOMPOCA O «BO3PACTE KOHIJIOMEDPAaTOB MeTaMopdu-
aeckofi Tonmu CpeannHoro xpe6ra Kamuatku» B CBOeil OCHOBe NpeACTaBJsieTCA OWHGOY-
Holt. DTH KOHFJOMepaTH SABASIOTCS 6a3anbHHIMH CJIOAIMH MOIIHOA CEPHH OCAJOUYHBIX H 9¢-
{y3MBHNX TOPOJ_NaseOreHoBOro BO3pacTa M HUuero ofiuero ¢ MeTaMOP(HYECKHMH MODPO-
LaMKi anec3osl CpeMHHOTO XpeGTa He UMeIoT.
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BUBJIHOIrPA®HA

CTATbHbH, ONNYBJIUKOBAHHBIE B NEPHOAHYECKHUX W HENEPHOAHWYECKHX
H3JAHHAX NO FEOJIOrHH

(Marepuaast BuGaunorexkn Otnenenns reoJoro-reorpaduuecknx
Hayk AH CCCP, maii 1959 r.)
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Hss. AH KasCCP, cep. reon., Bun. 1 (34).

3amapenoB A K, BpoiitMman A.P, Nyunaes B.®d, CkuGenbcknit B.JL
O 1oro-BocroyHoM o6pamiennu CesepHoro Ilpukacnusa. [eos. HedTH u rasa, Ne 1.

WUBanos ﬁ. X. Crpaturpadus u ByJKaHH3M KpafiHero ceBepo-BocToka Mouronnu, Cos.
reoj., Ne 4.
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WMyprunu K. A, O naneosoiickux ncesaokournomeparax CesepHofi Kapeann u Kosbckoro
noayoctpoBa. JAH CCCP, T. 125, Ne 6.

NAJEOHTOJNOTHSA

Harmgacapsau K.T. HekoToptie HOBHe HaHHBe O TapXaHCKOM ropusonte [pysun. Coobum.
AH TpysCCP, 1. 22, Ne 2.

Bpaxuukosa H.E. O Bospacte otnoxenut ¢ Eosigmailina. T'eon. xx. AH YCCP,
7. 19, BHD. .2,

Fanewun I'C, WIuakunua U A. Hcronaemasn apesecuna Gupressinoxylon cypressoi-
des Kridusel B ocaakax cyiipyuckoit csutnt (IOxnoe INpumopre), JAH CCCP, T. 126,
Ne 1.

fpamMmm M.H. O nuueounnpncoBoM OCTPaKONOBOM KOMMJeKce B Kenejufickoi (6akTpui-
ckoit) csute Peprannl. JAH YaCCP, Ne 4.

Kypuaos {.I1. HaxuenanouexoBrtii ropuuiii kosen 8 Kpumy. Ilpupona, Ne 5,

JTankuu U I0. Nerinella gurovi sp. nov. u3 BepxHewpcKHX oTnoxeHuit Honeuxoro Gac-
cefina. Bioa. MOWUII, ota. reon., 1. 34, Buin. 1.

Ceukuna T.B. lnatoMoBre B AJAHHHON KOJOHKe JOHHHX OTJOXeHH{t K3 fInoHCKoro Mo-
pa. JIAH CCCP, T. 126, Ne 1.

Youyunesa K.U. K wusyuennio ¢opu uaynuHckoro ropusoHta [lypuu. Coo6m. AH
FpysCCP, 1. 22, Ne 2.

NETPOTPAOHSA, MHHEPAJIOTHA, KPHCTAJNJOIrPA®PHSA TEOXHMHS

Aradonosa I M. 3Hauenne kpHcTamtorpadHueCKoro HCCAeZOBaHHSA JHJISi ['€OXHMHH 10
- A.E. ®epcMany. I'eon. x. AH YCCP, 1. 19, Bun. 2.
AMupxanos X.H,, Bpanuar C. A, Baprunukuft E.H. Quddysna paanorensoro
aproHa B noseBux mmarax. JJAH CCCP, r. 125, Ne 6.
AmMupxauos X.H, Bapruuukuit EH, Bpauar C.B.,, Bofitkenuy TI.B.
O MMrpanuu aproHa H rejiisi B HeKOTOpHIX mopojax u MHHepanax. JIAH CCCP, 1. 126,
e 1.

ApxaHreanbckas B.B., Kau A.T. Meso3sofickue MarMaTHYeCKHe NMODOAH BOCTOYHOMH
okpannn Anpmanckoro mura., Cos. reost., Ne 4.

Boaaupera T.A. O BnHAHHM BMeILAIOMKX MOPOA HAa BO3HHKHOBEHHE Yriaefl Pa3jHYHHX
reHetnyeckux tunos. Cos. reos., Ne 4.

Be6ep B.B,"opckasa A.H. O6 ansrapurax Asep6afinxkana. I'eos. HedTu u rasa, Ne 1.

Boakos H.HU. O cBoGomHOM CepoBOAOpPOAe M CEDHHCTOM JKeJe3e B HJOBHX OTJOMEHHAX
Yepnoro mops. JAH CCCP, 1. 126, Ne 1.

Faneera I'' M, Yccypur — oco6as pa3HOBHAHOCThL IIENOYHHIX Ga3aNbTOHAHHX NOPOA.
JAH CCCP, 1. 126, Ne 1.

Fenknu A J. O cratee I'. Busyap n X. Pepunr «HccnenoBanne chanepuray. 'eon. pyan.
MecTOpOXA., Ne 2.

Fop6ynoBa JI.U. Munepanornueckufi cocraB riuH HHXKHeMeJOBHX oTnaoxeHuft Cese-
po-Boctounoro Kaexasza. JIJAH CCCP, 1. 125, Ne 6.

Fpuaues H.HU. MuHepanbHu#i cocTaB HEKOTODHX BHIXONOB KBaplesBHX neckoB Kypa-
MuHckoit H Typxrectanckoit nposunuuii. JAH Y3CCP, Ne 4.

Tpomosn I0. 4. MeramopdusoBanube 3d¢dpy3usu B nporepozoe IOxkuoro IIpuMopbsa u ux
reojioruyeckoe anaueHue. Bios. HayuH.-TexH. HHbopM. M-Ba reos. M OXpaHHM Henp
CCCP N1 (18).

Heanunu U C. OtHocHTenbHAA MJACTHYHOCTL KBapuuta u MpaMopa. Ilpupoma, Ne 5.

Ro6poBoasckuit B.B. Omur saangmwadTHo-reoxuMuyeckoro pafionnposains IOro-
3anagHoro Ilpn6anxamss. Bion. MOUII, ora. reoa., T. 34, Bhim. 1.

3apugae M, TarprwBuau H.®, O MeTacoMaTHYeCKHX MerMaTHTOBHX H MepTH-
ToBHIX cTpykTypax. Coo6m. AH T'py3sCCP, 1. 22, Ne 2.

KoBaabckuft B.B, JlerynoBa C.B. 3Hauenne H0BOA MHKPODJIOPH B MHIPaLHH
Ko6ajbTa H NpHUCNOCO6GTeHHe MHKPOOPraHH3MOB K cpeje B GHOreOXHMHYECKHX MPOBHH -
IHAX C Pa3iHyHLEIM cofepkanueM ko6anbra. JJAH CCCP, T. 126, Ne 1 ’

Maproanos H.H. K npoucxoxieHuio oBajipHHX (GOPM rpaHuTHHX nermatuton. JAH
CCCP, 1. 125, Ne 6.

Mamenos X.C, Knesuosa P.®, Benos H.B. O xpHcTamauyeckot cTpyKType
ruapaTa TpexkanblneBoro cuankata TSH=6CaO . 2Si0O; - 3H,0=Ca[Si;0;}(OH)s=
Ca,[Si,07](OH):-2Ca(OH),. TAH CCCP, 1. 126, Ne 1.

Mupomunuenko E. M. 3asucuMocts namepsiemoro mapamerpa pH B cksaxuHe or pH
FIHHHCTOro pactsopa. Mas. Buicll. yueGH. 3apefi., cep. HedTb H ras, Ne 4.

HakoBuuk H. U O «HOBOM» B3risile Ha BTOPHYHBIE KBapUHTH, O I'MAPOTEPMaJLHO-H3-
MeHeHHHX NOpOAax H BOMpocax, ¢ HHMHM cBs3aHHuix. M3, AH ApmCCP, cep. reon. u
reorp. Hayk, T. 12, Ne 1

Hypaw6aes A. Illenounsle ropHble MOPOABI M3 3amafHoft 4acTH KH3HIISCIHHCKOTO aH-
TuknuHopHs. MaB. AH KaaCCP, cep. reox., Bun. 1 (34).

MMasnos H.B, flnue nk o M. T. HekoToprie HoBble JaHHHeE o MarHoMarHeTtutax. [eoa.
PYAH. MeCTOPOXKZA., Ne 2.

flan A M. OcHoBHHE MOpoAH KpHCTaJHueckoro ¢yHaaMenta Benopyccko-JIlutosckoro
Maccuea. JIAH CCCP, 1. 125, Ne 6.
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O. IIna6aa u3 okpecTHocTed c. AHHOMoJs Ha
opckasn O.K, BoanracoBa T.
n "%:nu’:m. Teoi. %. AH YCCP, 1. 19, eun. 2.

M.T.. Uoanaukyaos T.U. Cosellane no BTOPHYHHM KBapunTaM. Becrn.

K 0B
Py CAaH Ka3CCP, Ne 3 (168). )
pa6okons C.M_Mukepasorns pyi M BMemaiollix ropon cesepHoit uactu Cakcara-

aiiona. Teoa. k. AH YCCP, 1. 19, Bun. 2.
Cafﬁ(’a"i Bpa T.A. Berexthuur B pyhax Jlxeaxkasranckoro Mectopoxnaenus. Hsp. AH

1 (34). .
Cr aKa:l(E(CII::i. li{b.l,nP a(B u)q M.T, Kputaos A, Cuanu 10.HU. O6 a6eomoTHoM BO3-
’ pgcre nopoa_BocTouHo-AHTapKTHUECKOH naatdopmei. [JAH CCCP, 1. 126, Ne 1.

uH A.H. O nedekTax B KpHCTanrax ontuyeckoro ¢uooputa: bBroa. HayyH.-TexH.

Cyl:[sqeo};m. M-pa reos. H oxpann Heap CCCP, Ne 1 (18)0. .

Tkauyk JL.T, Typxu it 1.B., Koatyun B.H. Kpeitnosne cugeputar UHBYUMHCKHX
rop B CoBerckux Kapnartax. leon. x. AH YCCP, T. 19, Buin. 2.

®upcos JI. B. O naxoake cefipurura xna cepepo-Boctoke. CCCP. IAH CCCP, . 126, Ne 1.

Xpannua JLIL Tparmnu IuddepeHUUPOBaHHBIX HHTPY3dA Ha p. Baxte M B HH30BbsIX
IMonkamensoft TynryckH (3amagHas wacth CuGupckoit mnatdopmu). JAH CCCP,
. 126, Ne 1.

Yy ;pla nze INA, Heuenampuan U J. O MuHepaornn cpenHe’oleHOBOR ByJKa-
HOreHHOH CBHTHI Ioro-sanafitoii nepudepun Jlokckoro Maccupa. Coo6u. AH T'pyaCCP,
T. 22, Ne 2.

Mupunsan KT, KapanersaHn K.H. TlerporeHesnc HoBefilIX KBapUcOAepXaULHX
nas Apmenun. U3s. AH ApMmCCP, cep. reon. u reorp. Hayk, 1. 12, Ne 1.

IOpesuu A.JI, bexmypanos H, Henemes H.C. O MuHepanorHyeckoM cocraBe
«o6Banoobpasyouux raun> He6ur-Jlara. M3s. AH TypkmCCP, Ne 2.

10 pesunu A.JI. O MuHepanornyeckoM cocrase 4uepHuX riuH IlpuGanxanckoro pafioHa.

H3s. AH TypgmCCP, Ne 2.

fiONE3HBE HCKONAEMBIE, METOABb HX MOHCKOB N PA3BEILKH

Anuszsage A A, SAky6oB A A OcCHOBONONOXHHK COBeTCKOH HedTAHON TeONOTHH.
K 20-netuio co aust cmeptu M. M. T'y6kuna. M3b. BHcu. yue6H. 3aBeR., cep. HedTb H
ras, Ne 4. N

Aabdennn ®. Mecropoxierus onosa H TaHTanmuta B Bpasunun. Dion. Hayun.-texH.
uucdopM. M-pa reoa. u oxpausl Henp CCCP, Ne 1 (18). ITep. ¢ nem. Ztschr. {. Erzberg-
bau u. Metallhiittenwesen. 1956, Bd. 9, H. 7.

AunpeesIl,Teanep E, Kapuer A, Ta6acapanckuit 3. Peledsus Ha KHHry
B. H. ®aoposckoit «JIloMHHECUEHTHO-OUTYMHHOJIOTHYECKHT MeToRX B HedTsHOl reono-
ruu». M., 1957, Teon. HedTH U rasza, Ne 1. _

Aurtponos Il §. OcHoBHBe 3aJaul re0soropa3BeJOYHbHIX H MOHCKOBHIX pa6oT Ha HedTh
u ras B 1959—1965 rr. Teous. Hedrd 1 rasa, Ne [.

Anpecos C.M., O HCKOTODHX TeOpPeTHYECKHX IMOJOMKEHHAX NPOHCXOXKAeHHS HedTH M 06-
pa3oBaHus HedTAHBIX Mectopoxcaenuit. HMas. Buicm. yuye6GH. 3aBex., cep. HedTh H
ras, Ne 3.

Apxapos JI.B, Aramanunen I M. O cBs3n Mexay Ko3dHUUHEHTEGMH MOPHCTOCTH H
HedTeHaCHILLEHHOCTH MJacTa M €ro YyIeJlbHHM 3/MeKTPHUECKHM compoTHeiaeHHeM. H3B.
BHCUI. VyeGH. 3aBen., cep. HedhTh H ra3. Ne 4.

Beansunn HM, Bacioxuues II.H, [Tax 3. M. Pesyavratn paGor 3CI'Y no yrmo
3a 1958 r. Bectn. 3an.-Cu6. u HoBocu6upckoro reos. ymp., Bum. 1/2,

Bo6pos IO.I1. O MeTonuke MOMCKOB HedTAHHX 3anexell B AeBoHe Ha TpoduMoBcKofi W
Ilpuctanckoft naomanax. Pa3s. u oxpana Hesp, Ne 3.

DBponmredin K.I. AspomardnTHas cbemMka 3a pyGexxoM. Bios. HayuH.-TexH. HH}OpPM.
M-Ba reos. u oxpausl Henp CCCP, Ne 1 (18).

Bypaworos U.C. MouHyio MHHepaibHO-CHPbeBYI0 6Ga3y Ha cayx6y Hapoaa Ans TNo-
%poer(i;lsa) KOMMYHH3Ma. Bios. HayuyH.-TexH. uHopM. M-Ba reos. u oxpanu Heap CCCP,

o 1 .

Boxos I'Tl. Hroru pa6or HTTY 32 1958 r. no HepyAHHM HcKomaeMuM. BectH. 3am.-
Cu6. 1 HosocuGupckoro reon. ynp.; Bem. 1/2.

Bexnnu M. @, CopelllaHHe MO MeTaANOTeHHYECKHM H MPOTHO3BHHM KapTaM YKpaHHCKOR
CCP. Teon. . AH YCCP, 1. 19, Bun. 2. :

Bep6uukas HII, Taneesa I M. O BO3MOXKHHX HMCTOYHHKAX aiMa30B B POCCHIMAX
3ananuoro ckfAoHa Ypana. Pa3B. u oxpana uenp, Ne 3. :

Bepmukyaur B IOxnolt Appuke. Bioa. nayun.-texn. uubopM. M-Ba reos. W oxpaHu

~ neap CCCP, Ne 1 (18). Ilep. ¢ anra. South African Min. Eng..J., 1958, v. 69, No. 3394.

Baosun B.B. Haxoaku 6okcutoB na cesepe 3anaaHo-CHOHPCKOH HH3MEHHOCTH. Pa3s..u
oxpaHa Henp, Ne 4.

Boao6yes B.HM. Megnoe wMecropoxienue Capuiiunaran B 3anagioM IlpuGanxaimne.
Hs3s. AH KasCCP, cep. reos., Bun. 1 (34).

Foanesckuit M.H. K Bonpocy o reHesuce cynbOHAILIX MeJHO-HHKENEBHX MECTOPOXK-
AeHuit Ha Cu6upcko#t nnatrdopMe. Teon. pyaH. MeCTOPOXKA., Ne 2.

Topenon I'. ®. Teonoruueckasi cbemxa 3CI'Y B 1958 r. Bectd. 3an.-Cu6. u Hosocu6up-
CKOro reoJ. ynp., Bein. 1/2,
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. . CpaBHHTe/IbHble JlaHHLIE N0 TeosorHH H HedTerasoHocHocTH Pycckoit u Cu-
Ce"ﬁfp'é.?o% ]131Jla‘rp¢o.pm, Bios. nayuH.-TexH. HHdopM. M-Ba reos. u oxpanu ueap CCCP,
0 .
CM ;T,\rp L 5158)13. . O xHHrax 70 NOHCKaM H pa3BellkaM MecTOpoXJeHHil ypaHa. [eoa. pyas.
mecTopoxa., Ne 2.
Cuupuos B. M, Tonuapona T.f. O pyAHHX ranbkax B MOPOAAaxX KPOBJH YPYNCKOro
MeqHOKoAUeAaHHOTO MecTopoXkaeHnus Ha CeepHoM Kaskase. IAH CCCP, 7. 126, Ne 1.
Tapyu .M, Tucaenxo H. M. HUtorn reodusnueckux pab6or HTTY 3a 1958 r. Becrn.
3amn.-Cu6. 1 HoBocHGHPCKOTO reon. ynp., swem. 1/2.
Tatapunos [I.M. K Bonpocy 0 posu BMeWAKOLIHX NOPOA B lpoliecce 06pa3oBaHHA 3H-
JloreHHBX MecTOPOXJIEHHH No/Me3HHX HckomaeMHX. I'eost. pyaH. mectopoxa., Ne 2,
Tomncou M, Poyu K, Bpennok Y. HoBre MecropoXkieHHs caMODOAHOro ceseHa.
Bion. HayuH.-TexH. HHpopM. M-Ba reon. u oxpann Hegp CCCP, Ne | (18). Ilep. ¢ aura.
Am. Min., 1956, v. 41, Ne 1—2.

®enopos C.®. O dopMupoBanun 3anexeli HedpTH u rasa. Cos. reon., Ne 4.

Uiataaos E.T. OGbeanHeHHass HayuyHasi CECCHR MO METANJIOTeHHYECKMM H HPOTHO3HHM
kapraM. [eon. pyAH. MecTOpoXz., Ne 2.

Miauxkuit C.B. TeonorockeMouHHe M KapTococTasHTelbckHe pab6otel HTIIY B 1958 r.
Bectn. 3an.-Cu6. u Hosocu6upckoro reos. ymp., Bun. 1/2.

UWinunoman WU A HexoTophe nonoxeHHs pa3Beikn forpeGeHHHX cTpykTtyp. Teou.
pedTH H rasa, Ne 1.

Uinuabman KA, Suwuna C.M. Hrorn crpykrypdo-nouckosoro Gypenus HTTY 3a
1958 r. BectH. 3an.-Cu6. u HoBoch6Gupckoro reoa. ynp., Bun. 1/2.

THAPOTEOJOTHSA, HHXEHEPHASATEOJOFrHHA

Baagumupos H. M. dopMupoBanHe rPYHTOBHX BOK PaBHHHHHIX TePPDHTOPHA Mexay-
peubss Mmnma u Hprtumra. M3s. AH KaaCCP, cep. reoa., Bumn. 1 (34).

Foposoi H.JI. Hroru pa6or HTI'Y 3a 1958 r. mo ruaporeonoruu. Becrd. 3au.-Cu6.
u HosocuGupcxoro reoJ. ymp., Bum, 1/2,

Kysuneuosa M A Hroru pabor 3CI'Y 3a 1958 r. no rHApOTeonOrHH H HHMEHePHOH rev
saoruu. Bectn. 3an.-Cu6. u HoBocu6rpckoro reos. ynp., Bein. 1/2,

Kpaitnos C.P. OcHoBHble (hDakTOpH (POPMHPOBAHHS XHMHUECKOTO COCTAaBa MOA3EMHHIX
BOJ PYAHBIX MeCTOpOX<IeHHil ceBepHuX pailoHoB Apmenuu. U3ss. AH ApMCCP, cep.
reoJi. u reorp. Hayk, T. 12, Ne 1.

ITaBanoe B.C. HuxenepHo-reosornyeckoe pafioHHPOBaHHE TEPPHTOPHH MeCTOPOKAEHU
NOJIe3HbIX HCKOMaeMBIX NO Pe3y/bTaTaM reosioropa3BefoyHuX pafor. Pass. u oxpana
Hexp, Ne 4. )

NaBaos B.C. OnmbT HHXKeHEPHO-Te0JOrHUECKON KNacCHOUKAUHH MHOTOJIETHEMEep3JLX
nopox Ha npuMmepe Hopuabcxoro pafiona. Cos. reos., Ne 4.

ITonowM al\;}ea E.A. K reoxumnuu npupogHux Box Cesepo-Bocrounoro Cananpa. Cos.
reos., Ne 4,

Peauunkosa JI.T. Bepxnelopckne nsBectHakn KapaGu-fiinm H xapakTep HX 3akapcro
panHoctu. Teon. k. AH YCCP, 1. 19, Buin. 2 B
®ponos IILM, Koplokuu I'Il. K Bonpocy Mcnonb3oBaHHs MOA3eMHHX BOJX Me3030il-
CKHX H_ TPeTHYHHX oOT/0XeHH paBHuH CeBepo-BocrouHoro Kasaxcrana. Hss. AH

Ka3sCCP, sun. 1 (34).

IManupo A .H. IlepcmeKTHBH HCNONbL3OBZHHSI NMOA3EMHHX BOJ Ha MPEATOPHON pPaBHUHE
Koner-Ilara. Bios. HayuH.-TexH. uHdopM. M-Ba reos. u oxpanu Heap CCCP, Ne 1 (18).

IMesuenko H. HoBue naHHHe o noAseMHHX Boaax mneckoB HunbMamenkyMa. Biox
HayyH.-TexH. HHbopM. M-Ba reon. u oxpaus renp CCCP, Ne 1 (18).

b. Cmamou 8 ,Mamepuasrax“, ,Tpydax“, ,Yuenvix
3anuckax“ u ,C60pruKax*

Bonpocer eeonoeuu socrounod oxpauts. Pycckoii naardopmer u FOxcrozo ¥pasra, evin. 2.

Ypa, 1959. 158 c. Comepk.: Kouetkosa H.M. Ocrpakoasi HHIKHEKa3aHCKOrO
noawsapyca 3anaauoii Bawkupuu. Baxpywen I'.B. O wHpoTHEX H CYOLWIHPITHHX
3oHax gancaokaunit lOxHoro ¥Ypana u Ilpemypanss. Poxpgectsencxkuii A Tl
K H3yuyeHHIO aKTMBHOCTH HOBEALIHX TeKTOHHuecKHX ABHXeHufi. Tumepraauu K. P.
HOua6azobas ¢opMmauusi naardopmeHHoil o6nactu Bawxkupun. Pappuc M.A, 3y-
baposa H. A. HekoTophle 3aKOHOMEPHOCTH pacnpefesneHus CBOGOJHOrO OHTyMa
B MOJEBOHCKMX oTJIoxKeHusx 3anaavoii Bawkupuun. Fappue M.A. K npoucxoxnae-
HHIO TaKaTHHCKOA CBHTH cpefHero JeBoHa 3amagHofi Bamkupuu. Ap K aBHTH-
Ha M. IO. MuHepanoruueckasn XapakTepPHCTHKa TaKaTHHCKHX OT/oXeHu#l 3anagHoft
Bawxupun. Il ymckuit M. H. ApkosoBue necuaunkun IOxHOoro ¥Ypana kaxk cHpbe
Ans kepamuveckoft mpomumiusenHocTH. Apyaaunu K. C. K Meroguke nosckos 3sane-
xeft HedTn B INpenypanbckom nporuGe.

T'eonozun u uegrezasonocnocts Bocrounod Cubupu. M., 1959. 487 c¢. Comepx.: Kap a-
ces H. Il. Jlutonoro-ctpaturpaduueckas M reOXAMHMUECKAs XapaKTePHCTHKA TOPOR
10)KHO# yacth CuGupckol maatdopuu. Llaxaosckufi M. A. Conocrasnenne crpa-
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THTPadIUeCKHX Pa3Pe3on JIPeBHENANE030ACKHX TOJIL 0XKHOrO obpaMmaeHHa Cu6upckod
nnatpopmul. Haboxnua A. B. JIHTonOrHYecKasi XapakTepHCTHKAa H NePCeKTHBL
He(Tera3oHOCHOCTH MOTCKOM CBHTHI HHXHero KeMGpHs 103KHOH yacTH CuGupckoit maar-
Gopmul. Topaues A . daukn snxunekemGpuiickux orsoxkenuii tora Cubupckoil naar-
dopmbl. Unbscosa 3. X, JInicosa JI. A Cnopul HHXKHeKeMOPHIICKHX OTJIOXKEHHI
10xHoi ‘uactn Cubupckoii nnatpopmel. Kapacee U. I, Jle6ean I'' T, Tanu-
Mosa B. C. ®dayna HHXHero ¥ cpednero keMGpusi 103KHOH wacTu CuGHpcKoit naaT-
dopmul. 3afuyk I1. C, TMleporkona . H, Memepckasn E. H. Koanekropckue
cnoiicTBa keMGpuiickux otnoxennii Boctowno#t Cubupn. Kapnuiwes B. C. Kem6pHii-
CKiHe OTNOXKelHA cpeaHero Teuenns p. buptocel. Kononos A. M. Hoebe aanubie no
TEKTOHHKe loro-BoctouHoii yactw Cu6upckoit nnardopmul. 3amMmapaes CM, Cam-
conoB B. B. leonornueckoe ctpoenne u HedrerasonocHocTs CesleHrHHCKOfI Oenpec-
cun. Bacuaven B. T, FT'ywmkosuuy C. H, luwuesckuin 3. H K Bonpocy
HHTePNPeTAaUHH TpPaBHMArHHTHRIX Marepnajos Ha 1ore Bocrouno-Cu6upckoit nnar-

dopmsL.

Hccaedosanue u kraccudurayus yeaed (Honeyxuid 6accelin, Jlvsoscko-Borstmckud 6ac-

cedn, nuxcnull xapbon KOxcnozo Honbacca.), c6. 18. M., 1959. 232 ¢. Y3 conepx.: JI e-
BenmwTedn M. JI,, ludbwnu M. M. 3akoHOMEpHOCTH H3MeHeHHS1 CBOHCTB yrJef
B HHXHeM Kav6Gone Jloneuxoro Gacceiina (miomans Ilerponasnoska — KanwMuyc).
PoxnoBa E.E.Tudwuuy M. M, Bupsuu . I, Uabomenko P. T. ¥ran
JIbBoscKo-Boaninckoro kamennoyronbHoro GaccefiHa. EropkuHa B. M. CpaBuuTean-
Hasl OLLEHKA METOAOB ONpejiesieHHs] OKMCNEHHOCTH KaMeHHHX yrjell B HX KOpPeHHOM 3a-
aeraiuit. Jindwnu M., M. O xonuuecTBeHHHX XapaKTepHCTHKAaX B meTporpaduue-
CKOM HCCneloBaHHH KaMerHbIX yraefi. PoxunoBa E. E. K sonpocy o ¢aotupyeMoctH
nerporpaguYecKHX KOMIOHEHTOB MaJioMeTaMOp¢hH3HPOBaHHHX yraefi Boawnckoro Me-
CTOPOKASHHA.

Kpucrarsoepaus, 1. 4, eoin. 2. M., 1959. 141—276 c. Us cogepx.: Bansnakos I, M,

Ancop6uHs MOCTOPOHHHX NMpHMecell H MeXaHM3M pocTa KpHcTannoB. CHMoHoB B. U,
Benos H. B. OnpeaeneHse crpykTypel ceiigo3eputra. Maxkxapos E. C, Bu-
koB B. H. Kpucraaiuueckasm cTPyKTypa COefHHEHHH ypaHa c repManueM. Il aTe u-
ko JO. A. O KpPHCTaNOXMMHH M HEKOTOPHIX OCOGEHHOCTAX MHHEpasos Tpynnel MHPO-
xnopa. Konuuk B. A, Ko6sakos H. B. [lnsaektpuyeckne, Nnbe30aeKTPHYECKHEe H
ynpyrde cBoHCTBA KpHCTaaM0B KaHkpHHuTa. [lamenko 10, A, Aanekcaua-
poB B.B. O TekcType pekpHCTaANH3alHH METaMHKTHOTO MHHepaja.

Minepanoein i eeonozis 3asizopydrux podosuuy Ykpaiticekoi PCP. Kuia; 1959. 136 c.

Opk I0.10, luwokos €. ®. Jocsig cucTteMaTd3auii KaHHX Mpo MapTHT i mpouecu
maprutusauii. Opk 10. 10, llnwkos € @, Paboxoun C. M, JleGene-
Ba A. JI. MiHepanoriusnfi Hapuc 3ani3HCTHX NOpiA MiBAeHHOro 3aMHKaHHA KpuBopisb-
Koi cuHkniHani. Manaxoschku it B. ®. Teoximiuni ingukatopn KepueHcbkux 3a-
nisopyarnx pomosuil. F'pe6uen C. K. Ilpo MaruitTHi BAacTuBOCTi BHNaNeHHX TIOTIO-
HOBHX PyA Ta NpPO BHAiJEeHHS B HeMarHiTHH# npoaykt Muw'sky. IO p k 10. 10., Il 1 10-
kKoB €. ®. IIno cTpykTypHe TpaBnenHsi Kpueopisbckoro marseTHty. Haymenko I L
Hniokos € &. [lonepenHi KaHi Npo PO3MOAIN PEUYOBHHH 3a CTPYKTYPHHMH esieMeH-
TaMH KopuuHeBoi Ta ikpsiHoi pya Kamuw-BypyHcskoro poaosumta. Jie6enes 1O, C.
IMpo yTBopeHHs 3ani3HMX pyA KOpH BiBiTPIOBaHHA y/bTpaocHOBHHX nopix Cepeanboro
No6yxxsa. Ilyasra H. C. IIpo yMoBH yTBOpeHHS 3ani30pyAHHX KiMepifichKHX Bij-
Knajis 3a aanumu QayHu. :

Ilpobrema muzpayuu Hetu u opmuposanus wredransix u 2a3osvix cxonaenuid. M., 1959.
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423 ¢. U3 conepx.: Bpoa HU. O, Ipo6iema ¢dopMupoBanus ckomslesnit HedTH u rasa
B cBeTe Teopud HedTeMaTepuHcKHX cBHT. A Banu M. ®. BoaMmoxHbe ¢akTopH 1
npoueccH nepsBHYHOd Murpauun. A6pamoBuuy M. B. u pp. PopMuposadue HedTs-
HHIX 3afexell B OTNOMKEHHAX TPeTHUHOM cucTeMH AsepGaiimxana. CokoanoB B. A.
O B0O3MOXHOCTH 06pa3oBaHHf H MHTpaLHH HedTH B MOJOJBIX OCaOYHBIX OTJIOMEHHSX.
CrHapckufi A. M. Hekoroprie Bonpocsl MHrpauun HedTH H GopMHpOBaHHs ee 3ae-
xeit, Kapuen A. A Tleoxumuueckue KpHTepHH npH u3yueHHH GOPMHPOBaHHA Hed-
TAHBLIX 3anexell. Banyxosckuit H &. dopmnpopanne 3anexeil rasa u HedTH

‘B BocToyHoit uactH JMoneukoro mnporu6a. Ilappavor A. H, KXusuna U M.

O6 ycnoBuaX GOpPMHPOBAaHHSA 3aseXell HepTH B TPETHYHHIX OTJIOXKEHHAX 10XKHOro Gopra
A3oBo-Ky6anckoro nporu6a. Aspos B. fI. OcuoBHble 3akoHOMepHOCTH (opMHpOBa-
HH HedTaAHbX 3ajexeil Ilpukacnmiickoit cosnsHokymoabHoit o6nactH. Jlmzen-
ku i B. ¢. AHOMa/nbHOe M/acToBoe [aBfeHHe KaK KpHTepHil BpeMeHH (ODMHpPOBaHHA
HedpTanpix 3anexeil, Kyapasnes H. A. MexanusMm ¢(opMHDOBaHHSI MecCTOpoxje-
Huii Hedtn u rasa. Kponortkunu II. H, MlaxBapcrtosa K. A. Teepawe 6ury-
MH, Hed)Tb H FOpIOYMe ra3bl B HHTPY3HX IHnep6a3dToB, B Tpanmax H BYTKaHHYECKHX
Tpy6kax. [Iopdupbres B. B. K Bonpocy o BpeMeHH ¢opMHpoBaHHS HedTAHBIX Me-
cropoxaenuii. Mextuep L. ®. O HepTeMaTepHHCKOM XapakTepe OTJIOMKEHHH HHXK-
Hero oTtiefa NMPOAYKTHMBHON ToawH (cpeaxuit nuaxoueH) AsepGaiimiana., Kosaen-
ko C. I, Mamkosunu K. A. Bospact noByulek He(TH M rasa Kak KPHTepPHH Npor-
H03a HX MepcnekTHBHOCTH. Dau HcoH M. M. PacnpocTpaHenne TsXKelblX YrJeBOLO-
POAOB B PasHYHBIX TeosorHyeckux ycaosusax. Bsasoe O. C. K sonpocy o nedpTn
B Autapktuke. BeGep B. B. ®opMupoBanue HedpTAHHX MecTOpPOXKAeHHH H- dauui
oraoxenuit. Buxp i J. . Hekotopue HoBHe HaHHHE O reONOFHYeCKHX YCJIOBHSX






Kpatkaa ¢uauko-reorpaduyeckas XapakTepHCTHKa o6aacTeil, pailoHOB H NOAPAAOROB:
Manoro Kaskasa, HaxuueBanckoit nogo6nacth, Kypa-ApakcHHCKOM HH3MEHHOCTH M
JlenkopaHckofi ofnactH. ddeHgn M. 3. HcecnenoBaHue GH3HKO-MeXaHWUECKHX
CBO/ICTE M3BeCTHAKOB AnmepoHckoro noayoctpoBa. ABreeBa A. b. K Bompocy o6
ycioBuaX GOPMHMpOBAHHA  yraeKHCAnx Boa HaxuueBanckost ACCP. Maprtwupo-
caH P. A HsMeHeHHble OKOJOpYAHBIE TOPOABI CEPHOKONUENAHHHX MeCTOPOXKAEHHH
Cepeproro Kapa6axa. Teomakuan A. A. K crparurpadun ceHOMaH-KOHBAKCKHX
oTioXeHHH cen. AcTpaxanka Asep6aiifikaHa.

Yuettie sanucku Cmoaerckozo nedazozudecko2o uncTuTyra, esin. 8. Cmonenck, 1959.
Hs comepx.: loryasen HO. . Tekronnueckue cTPYKTYPH ceBepHOil okpanusl JHen-
poBcko-JloHeukofi BmaguHet (CMoneHckas, Kanyxckas, Bpauckas, Moruaesckas 06-
nacth). lla6nopckuii E. fI. dopMupoBarHe NOJA3eMHHX BOA H HX 30HAABLHOCTL
B npefiesax TeppHTOpPHH CMoJeHCKOi 06JacTH.



U3BECTHS AKAAEMHH HAYK CCCP
Cepud reojornyeckKkan
1959, & 9

XPOHHKA

0 NPHCY)XIEHHH JIEHHHCKHX MPEMMH 1959 r. N0 FEOJIOTHH
PABOTHHKAM AKAJEMHH HAYK CCCP

Jlennncxux npemuit 1959 r. yIOCTOEHH reoJond: Mo pasfety Haykn — uwieH-kopp. AH
CCCP, npesufienT AxajgemMuu Hayk Y3bexckoi CCP Xa6u6 Myxamenmosuuy AG-
Ayasaen-—3a HayuHble paoTHl O pOTM TPAaHMTOHAOB B MNOCTMarMaTHYECKOM OpYHe-
HeR}H, H MO pa3feny TeXHAKH — cTapluufi Hayusnifi coTpyaHuk MHCTHTYTa reojoruu pya-
KHX MeCTOpoXIeHui, meTporpadu, MHHepasorHd H reoxumuu Akagemun nayk CCCP,
KaHAHAAT Te0J0ro MHHepasoruueckux vayk Muxawa Heawosuu KaaraHos—
33 OTKpHTHe W Pa3BelKy GoraThiX Kene3opyanux Mectopoxaennfi Bearopoackoro pafiona
Kypecxoil MarHMTHOM aHOManMH, B COTPYAHHYECTBE C KOJJIEKTHBOM DaGOTHHKOB Munucrtep-
ctBa reosorud 4 oxpaunt Heap CCCP (A. A. ly6aunckum, M. H, MoGpoxotosniM, H. A. Py-
cudHosnyem, H. T. Lilmuarom, C. HU. YHaikuuum, M. H. flkoBneBniM).

Ipucyxerne JleHHHCKHX TMpeMHR 3a yKa3aHHhle PaGOTH ABASICTCA HEOCTIOPHMHM JIO-
KasaTeqbcTBOM JOCTHXKEHUH Hallleil HayKM MO TeOJIOTHH DYAHHX MeCTOPOMIeHHil, meTpo-
‘rpadUn M METaJJOreHHH, ToH 0GJACTH reo/OrHYECKHX 3HAHHH, KOTODHIE OYEeHb BaXKHH It
KOHOMHKH CTpPaHBl, AJIAl YCMEIHOW peann3aund 3ananuit Ilaptin u IlpaBuTensctBa mo
ceMHAETHeMY NAaHy pa3BHTHA HapopHoro xoasificrea CCCP, ans  ynoBieTBOpeHHA MaTe-
pUanbHHX MOTPeGHOCTEl COBETCKOrO YesoBeKa.

PassuTHe HayuHHX HAeil mo BonmpocaM pynaoco6Gpa3osanua B pa6orax X. M. A6ayanae-
8a, C OJHOIl CTOPOHH, M NMPaKTHYECKHe pe3yJbTaTH TeopeTHYecKHX HccnefoBanuii M. U. Kan-
raHoBa, CNOCOGCTBOBABLIMX OTKDHITHIO GOraThIX XKese30pyAHHX MecTopoXfAeHnit Bearopox-
cKkoro pafiona KMA, ¢ apyroit — cBHAeTeAbCTBYIOT O TeCHOM €IUHEHHH HayKH M MPAKTHKH
B Haiueli cTpane.

BonpocaM pyaoo6pa3oBaHusi H MarmMatuiMa nocsuleH psag pabor X. M. A6nyanaesa;
CpeH HHX npexje Rcero MOryT ObiTh yKa3aHbl ClefyIOLiHe.

1. TeHerHyeckast CBSI3b OpyAeHeHHS C FPAHHTOHAHBLIMH HHTPY3HAMH; KHHra BHILLIA
nepeuiM H3aanveM B 1950 r., BTopuM —B 1954 r.

2. lafiku ¥ opyneHeHHe; ony6sauKoBaHa B 1957 r.

3. MarMaTusM M cBA3aHHHE C HMM MeTa/UIOTeHHYeCcKHe NpOIeCCH; BHILJAA B  CBET
6 1958 r.

4. OcHoBHBle YepTh MarMaTtuama u Metanjorenun Yartkanao-KypaMunckux rop; H3na-
11a B 1958 r.

OTH paGoTH NPHBJEKAH 60J/bllloe BHHMAaHHE WIHPOKOH TeoNOrHYeckoil oGLIecTBEHHOCTH
CBOEBPEMEHHOH MO0CTAHOBKOH NPHHIMIHAJBHBIX BONPOCOB O COOTHOLIEHHAX MarMaTHaMa, B
\'ACTHOCTH FPaHUTOHWAHHX HHTPY3Hil, U PYAHHX MeCTOPOMAEHHH, BechMa BaXKHHIX RAd HAy-
KH H NIPaKTHKH.

B 1951 r. mepBoe u3naHue kHHrH «I'eHeTHYeckas CBA3L OPYLEHEHHsA C CPAHHTOMAHHI-
MY HMHTPY3HSIMH» NOJBEPrJOCh aKTHBHOMY 0GCYXJeHHI0O B GulBlUeM HHCTHTYTe Ieosoruue-
<kux Hayk AH CCCP (cm. Ussectna Axamemun Hayk CCCP, cepus reosornyeckas, Ne 4,
1951); B 1954 r. BTOpOe H3[aHME 3TOH KHHIH JOBOJILHO AeTa/IbHO PACCMATpHBAJOCh Ha
<TpaHMuax Hamero ypsana (Ne 3, 1954); kuura «[afiku u opyzeHeHue» B 1958 r. Guna
TaKXKe oTMeueHa crenHasbHol peueHsHeii B «Hasectuax AH CCCP, cepus reosoruue-
<kas» (Ne 5, 1958 r.). ITosiBneHne 3tux Tpysos X. M. AGaysanaeBa GulI0 OTMEYEHO H B
JPYTHX NepHOAHYECKHX H3JaHHSX.

KpuTHuecky HCMONL3YS TPOMAafHHI HAKOMHBIUIMiCH ONYGJHKOBaHHHA MaTepHan Mo
COOTHOLIEHHAM MarMaTH3Ma H pyZooGpa3oBaHHs, a TaKKe MaTepHas JIMYHHX HaOMoAeHH
IPH H3yyeHHH MecTopoxjieHuii Cpemneli Asuu, X. M. AGaynnaes BHSABUA, YTO HaJiOXKeHHe
HECKOVIbKHX MarMaTHYeCKHX LHKJOB B NpeJesiaX OTAENbHHX 30H NMDHBOAHT K CJACKHOMY H
'MHOrO3TaNHOMY DPa3BHTHIO MarMaTHYeCKHX M METaJ/IOreHHYecKHX MpOLeccos.

Oco6eHHOCTH pPa3BHTHS MarMaTH3Ma onpeAe/HAM FHNAGHCCANbHHA  Xapakrep FpaHH-
TounoB Cpenueii- Asun. BaxHoe 3HaueHHe NpPH 3TOM HMeJH ACCHMHAALHOHHHE TNPOLECCH,
©O0YCAOBHBIIHE HCKAIOYHTEJIbHOE DA3BHTHe 3eCh CKAPHOBO-PYMHHIX MECTOPOXAesHi, AB-
T0p 0c0G0 NOLYEPKHBAET MOCTMAarMaTHuYecKH XapakTep Mectopoxuenuf. Cpenneli Aau.
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IlpH paccMOTpeHMH poJaM TPaHMTUMAO3 B Illpouecce pyAoo0pa3oBaHus BAXKHOMA 3acay-
roft X. M. A6aynnaesa sBasieTcs BHIABHXKEHHe M OGOCHOBaHHe MpeicTaBjeHHA O poJa
1€0JIOTHYECKOH Cpeibl B MeTporeHese M 3SHAOreHHOM pYJAOreHese,

Tpyast X. M. AGaynnaeBa no rpaHHTOMAAM H CBHA3H OpYJAeHEHHA C MarMaTH3MOM MOJIb-
3YIOTCH IIHPOKOH M3BECTHOCTHIO CPelH COBETCKHX Te0/OoroB H 3a pyGexoM.

M. H. KanraHoB 3aHHMaeTCs reoJIOTHUECKHM H3yueHHeM GorarhXx eje3HHX pya 6ac-
ceftna Kypckoit marsuTHoii anoMaauu ¢ 1949 r. B coapyXecTtBe ¢ reojJoraMH-npoH3BOA-
CTBEHHHKAMH OH MPUHHMAJ aKTHBHOE YYacTHe B OTKPHTHH H M3yYeHHH GOTaThX KeJe3HHX
pya Bearopoackoro paiiona KMA.

B 3toM paiione KonIeKTHBOM, oTMeyeHHHM JleHuHckoit npeMuefi 1959 r., BHsBJAeHH R
i3y4YeHH KpYMNHeillllHe 3aJIeXKH BHICOKOCOPTHRIX JKENe3HHX pPyl, CofepMallluxX He3HauHTeNb-
HOe KoJimyecTBo KpeMHeseMa (3,6—5,5%) H oueHp Masno BpeAHHX npuMecedi (cepn H ¢oc-
dopa). Bricokoe kauecTBo Kesesnnx pym Bearopoxckoro pafiona KMA o6ecneunt Gonee
HK3KYI0, M0 CPAaBHEHHIO ¢ APYTrHMH KeJe30PYAHBIMH paifioHaMH, ce6eCTOHMOCTb BHIMJaBJse-
MBIX H3 HHX YYryHOB H CTajefi.

Pa6oraMn nocjeqHHX JieT YCTaHOBJEHO, YTO B XKejesopynHoM Gaccefine Kypckolt Mar-
HHTHOM AHOMAJHH COCPeJOTOYEHH OrpOMHBHIe 3amach GOraTHIX JKeJsie3HBX pyA. 3anacH xe-
J€3HCTHIX KBAapLUHTOB, NpeACTaBJAIOIIHX GefHHE XMeJle3HHe pYAB CO CPeAHHM cojepKa-
nueM xenesa 35—37%, npakTHueCKM HeHcuepmaeMH.

HAYYHASl CECCHA KOMHCCHH MO H3YYEHHIO 3AKOHOMEPHOCTER
PASMELWIEHHA 3HAOTEHHBIX MECTOPO)XJEHHA

18—19 mas 1959 r, B UHCTHTYTe reosiorHH PyAHHIX MecTOpPOXKAeHH#, nerporpaduu, MH-
nepasnoruu u reoxuMun (MFTEM) AH CCCP cocroanace HayuHas ceccust KOMHCCHH Mo u3y-
YeHHI0 3aKOHOMEpHOCTell pasMellleHHS 3HAOTEHHHIX MECTOPOXKIEeHHA, Ha KOTOpPO# TMpHCYT-
CTBOBaNH MNPEACTAaBHTEJNH MOCKOBCKHX, JeHHHIPaACKHX M JpPYTHX HayuHo-HccienoBatenb-
CKHX M NpOM3BOACTBEHHHIX reosiorMueckux opranusauui - (Cesepo-Boctoka CCCP, Ypana,
Cu6npn, Kasaxcrana, Cpeaxeit A3uu, KaBkasa, YkpauHu).

Bo BcrynutesbHoM cnoBe npeacepateib Komuccuu mpod. I'. A. Cokonos (MFEM
AH CCCP) undopmMupoBan y4acTHHKOB CECCHH 06 OCHOBHHIX HampaBieHHAX H 3ajayax,
a Takike o naaHe pabotht Komuccun Ha 1959—1960 rr. OaHa M3 ryaBHHIX ee 3aJau COCTOHMT
B TOM, YTOOH YAeJHTL 0co60e BHHMaHMe KpymHOMacWaOHBIM MeTaaloreHHYecKHM HccJe-
JOBAHHSIM H COCTaBJEHHIO AeTasibHbIX MPOTHO3HBIX KapT, KOoTopbie HauGonee 3¢¢peKTHBHO
HanpaBAfIOT MOHCKOBHEe paboThl. B cBs3M ¢ 3THM mepBas ceccHsi KoMiaccHM MO H3y4eHHIO
33aKOHOMepHOCTefi pa3MellleHHs 3HAOTCHHBIX MeCTODOXAeHHH G6bina MocBsllieHa B OCHOBHOM
MeTaJJIOreHHH PYAHBIX pafioHOB.

Oco6ennoctn metannoreHnH Kapa-Tay G6winn nogpo6Ho nanoxeHst npod. E. E. 3 a-
xaposuM (MIPH) Ha ocHoBe Meraanorennueckoit KapTel. CBHHLOBO-IHHKOBBIE MECTO-
POXKAEHHS 3TOH MPOBHHLHM, CBA3aHHBIE C TeéPUHHCKUMH HHTPY3HSMH TPaHHTOHAOB, COLJAacHO
NPHUBEACHHEIM JAaHHBIM, RBAAIOTCH SMHIEHETHYHBIMH NO OTHOWIEHHIO K BMellaollHM HX
£ap6oHaTHHM NoponaM (NpeHMyLuecTBEHHO HONOMHTAM) (aMeHCKOro M HHMKHETYypHelicKoro
Bo3pacTa. BcnencTBue 5TOro BeNyUIHM DYHOKOHTPOJHDPYIOUIAM (AaKTOPOM SB/AETCH CTPYK:
TypHuiil. CBHHUOBO-UHHKOBbHIE MECTOPOXK/IAEeHHA 3a/eraloT 3fech B BHCsueM Goky [aBHoro
Kapartayckoro passoMa ray6GoKoro 3asoXeHHs, NMpHYeM OHHM HENOCPeACTBEHHO MPiHYpPOYEHB!
K TEKTOHHYECKHM 30HaM CONpsAMXeHHs: GI0KOBBIX crpyKTyp dopMHpoBaHHe 3THX 30H CBf-
3aHO ¢ 06pa3oBaHHEM YKa3aHHOro pa3ioMa.

B nokname n-pa reos.-MuH. Hayk E. A. Pagkesuuy u H. H. ToMmcouna (HMIEM
‘AH CCCP) «Tunul pyaHnix pajioHos IOxuoro IlpuMopbsi», Ha OCHOBAHHH TEKTOHHYECKOro
palioHHpoBaHKA 3TOH 06/1aCTH, XapakTepHsyiolleficsl pa3HoO6Gpa3sHEIMH KOMILTEKCAMH 0Ccajoy-
HBIX, BYJIKaHOT€HHBIX M HHTPY3HBHHIX.06pa30oBaHuil H PYAHBLIX (GopMauuil, Bee/eHH MeTan-
SNOTEHHYECKHe 30HH M PyAHBe PafoHbl. YCTAHOBJEHO, UYTO NPOROJbHbIE TEKTOHHYECKHE
3J1eMEHThl ONpefe/flOT pa3MelileHHe MeTa/VIOTEHHYeCKHX 30H H NOA30H, a flonepevHbie
CTPYKTYPH OKa3HWBAlOT BJHAHHE HA THN OpYAeHeHHS] H KOHTPOJAHPYIOT pa3MmellleHHe PYAHBIX
paitoHOB. (30JI0TOPYJAHBIX, KACCHTEDHTO-KBAapLEBHIX, KAaCCHTEPHTO-CYNbGHAHHX H JAPYrHX
MeCTOPOXKIeHHH).

B noknane npod. B. H. Kosepenko (Bcec. 3aoun. nonutrexH. HH-T) <«3HaueHHe
CTPYKTYPHO-(hallHANBHEIX 30H AJS MeTaJJoreHHYecKoro aHasnn3a Ha npuMmepe Bocrounoro
3a6aiikanba» 6waa DaHa JeTajbHas XapaKTepHCTHKA CTPYKTYPHO-(QalHaNbHBIX M NPHYPO-
YeHHHX K HHM METaJJIOTeHHYEeCKMX 30H AN ABYX OCHOBHHIX 3TanoB pa3suTHa BocrouHoro
3abaiikanbs — BepXHenaJeo30fickoro ¥ Me303o0iickoro. [Ipd H3yueHHH MeTa/UIOreHHYeCKHX
npoBuHuHil (BocToyHoe 3abaiikanbe, 3anapHuit Tanp-lllaHb) ycTaHOBAEHO, uYTO NO3HUHSA
TaKHX KPYMHHX, AJMKTEJbHO Pa3BHBAIOLIMXCSI CTPYKTYPHBHIX 3JIeMEHTOB, KaK CTPYKTYPHO-
¢aunanbHEIe 30HH, ONpEfeNSieT OCHOBHbHIE 3aKOHOMEDHOCTH pa3MellleRHsI Da3MHUHLIX THIOB
PYAHBHX MECTOPOXAEHHIA W B MEPBYIO oYepelb MHX MOSCOBOE (30Haanoe) pacnpenenenue,
TaK yeTKO npoaBjeHHoe B BocrouHom 3alaiikanbe.

B noknage «OcHOBHHE THMNH PYRHHX paflonoB Pyanoro Anras» T, ®. flkoBaes
(MTY) KpaTKo 0XapaxkTepH3oBaJ TPH OCHOBHBIX THNA PYAHHX PafiOHOB 3TOro MOJAHMeTas-
JIKYECKOr0 MOACA, KOTOPHE COOTBETCTBEHHO CBA3AHH C €ro TJIaBHHIMH TEKTOHWYECKHMH elH-
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BHHMAHHIO ABTOPOB

1. B «HU3pectuax Axagemuu nayk CCCP,

CepHA re0JIOTHUECKaA» Ne4yaTaloTCd CTaTbH M0t

TeOJNIOTHYECKHM HayKaM: ofllelt ¥ HCTOpHYe-
CKOHl TeoJIOTHH, TeKTOHHKe, CTPAaTHrpadui,
netporpaguy, MHHEPaNOTHH, NEOXHMHH, JH-
TOJNIOTHY, YUYEHHIO O IIOJEe3HHX HCKONmaeMblX
M JIPYruM, a Takxke MO HCTOPHH 3THX Hayk.

B paspene «KpuTnka ¥ JIHCKyCCEH» Te-
YaTaloTc JAHCKYCCHOHHHE H KDHTHYeCKHe
CTaTbH MO Pa3HHIM BOMNPOCAM TeONOTHM H
peleH3nd Ha OnyGaHKOBaHHble PaGOTHL.

O6bem craTeft He MAOJXKedl [PeBHIIATb
20—25 cTp. MaLUXHOMUOH.

2. B mepBylo ouepelb MeyaTalOTCA CTAThH
110 OGIMHM TeOPEeTHUECKHM BONPOCAM TedJo-
raM: H JOKJAagbl Ha o6uux coBpanusix OT-
NeJleHHsl, BO BTOPYKI0 oOudepefb — reojoTHye-
€KMe paboTH, BHNOJHEHHHe B HHCTHTYTax
Axanemnn nayk CCCP.

Ha ny6aukaumio marepuanoB Tpebyercs
MHCbMEHHUE pa3pelleHHe PYKOBOAHTENs Op-
FaHM3ALHK, Ha CPeACTBAa KOTOPOfi MpOBOAM-
Juch paBoTH, H COOTBeTCTBYyIOLlas JAOKY-
MeHTalUHs, YAOCTOBEpHIOIasA BO3MOXHOCTh
neuatanuss ux B «Hssecrnax AH CCCP,
Cepus reosoruuecKans.

3. IlpeactasneHHHe B pedaKi{io CTATbH
AOMMKHEE OHTb OKOHYATEeJbHO NpPOBEPEHH,
IaTHPOBAHK H MOANHCAHW aBTOpaMi, TakK
KaK HHKaKue [MOc/AefylollHe H3MEHEHHA B
KOPPEKTypax He AOMYCKAIOTCH.

Tlocne Ha3paHKA nepej TeKCTOM Heo6xo-
JHMO HaBaThb aHHOTALMIO, KPAaTKO M3Jaralo-
ILYI0 OCHOBHYI0 MBICAb aBTOPa, apryMeH-
THPYEMYI0O MaTepHasioM INPeACTaBJeHHOH K
HyGJHKaUHH CTaTbH.

4. BepcTka npeRoCTaBjsieTcss  aBTOpaM
B IASA KOHTpoas. CruaucTudeckas npas-
Ka, AOMOJHEHHS H COKpalleHHd M BOOOIKe
nepepafoTKa TekcTa B KODPeKTypax He JHoO-
NyCKalTCH.

5. Pykonncn npHHAMAOTCA K NPOCMOTPY
TOJBKO B TeX CJAyyasiX, ecJH OHH OTBeYaioT
peqaKIHOHHO-H3AaTeJbCKHM H THIOTPAapCKHM
TpeGOBaHHAM; UYeTKO OTNeYaTaHH Ha OLHOM
CTOpOHe JmcTa Gesoil, He nponyckamoule
yepHHA GyMarh, C HHTepBaJlaMH MeXAy
CTPOYKAMH B [ABa NepeKarTa MalIMHHOTO Ba-
auka. Pyxomnucu, HanycaHHHe OT DYKH H
HafeyaTaHHHe Yepe3 KOMHPOBAJNbHYIO GyMa-
ry, pelakuyeil He NpHHUMAIOTCA.

. GaMU/IHH MHOCTDAHHHIX aBTOPOB B TeK-
cTe NOMKHH OBHTh NpUBeNEHHl B DYCCKOIl
TPAHCKDHMIILHH.

7. CoxpameHne cJoB, KpoMe o6meynoTpe-
OGHTENbHBIX (HANpHMep, H T. I, H T. A., 1 M,
2 ke), He momyckaloTCA.

8. Jlatunckne Ha3Bauus ¢ayHH, ¢opMmy-
N H BCSAKHE TEKCThi, NPHBOOHMHE B HHO-
CTPaHHON TPAHCKPHMIMH, HOJKHH GHThL Ble-
YaTaHH MJIM BMHCAHH OT PYKH YETKO M fCHO.
Bo n3bexanne omn6ox HeOSXOAHMO HesaTh
fICHOE Pa3fuune MeX 1y 3aTJaBHHMH H CTPOU-
HBEIMH GYyKBaMH, wweloumzwn CXomHOe Hauep-
Tande (Hampumep, K, O, S, V, M u apyrue),

NOAuYePKHBAsA ABYMS 4YePTOYKAMH 3al/aBHHE
6yKBH BHHU3Yy, CTPOYHHe — cBepxy. Heo6xo-
JIHMO TaKXKe aKKYpPaTHO H THIaTeNIbHO BIH-
CHIBaTb MHHIEKCH, NOKa3arelH cTemneHeil #
rpeuacKkHe GYKBBEI C COOTBETCTBYIOLIHMH YKa-
3aHMAMH Ha MOJAX DYKOMHCH.

9. Bce ynoMuHaeMble B CTAaThAX BEJHYHHBI
¥ e[HHHULB H3MEePeHHS J10/KHH COOTBETCTBO-
BaTh CTAHAapTHHIM OGO3HaYeHHAM (ecsaH Ta-
KoBHe muMelorcs1), corsacio OCT -BKC.

10. Lindpposuie TabjHUK, HaNpUMep XHMH-
YeCKMX, MHHepaJiIOTHYeCKHX M MHHX aHalH-
30B, B KaxXJOM OTAEJbHOM CAyYae AOJ/KHH
BH3HPOBATbCSl ABTOPOM ¢ YKAa3aHHeM, IO Ka-
KO#i MeTOAMKe OHIJIH Tpou3BeeHkt 5TH aHa-
JU3H.

1. I_Imupyemaﬂ B CTarbe ereparym
JaeTcsl He B BHAE MOACTPOYHBIX NPHMEYRHHIL,
a oOHmIHM CIHCKOM, B KOHlUe ctaThbH. dPamu-
JuH LKETHPYeMBIX ABTOPOB NOMeHIAlOTCA B
andasuTHOM nopsAKe (BHAayase PycCKHe HcC-
TOUHHKH, 3areM HHOCTpaHHbie) H o6o3Haya-
10TC NOpAAKoBo# Hymepanueit. CchKu B
TeKCTe CTaTbH Ha HHTHPYeMble HCTOUHHKH
0603HauaIOTCAd COOTBETCTBEHHOM nopanxosou
nHppoil B KPYyrIBX ckoSkax.

12. Liutupyemas antepatypa obopmisercs
B cJleiylolmleM TNOpsiiKe: AJAS KHHT yKa3hl-
BaeTcsl GpaMUIHA aBTOPA, HHHUHAJK, TOYHOE
H TNOJIHOe Ha3BaHHe, HOMED TOMa, YacTH, BH-
NMyCcKa, HM31aTejbCTBO W TOA HW3AAHHA, ANSA
XKypHaJOB — (paMHJIHA H MHUUMAJH aBTOpA,
Ha3BaHHe CTaThl, Ha3BaHHe XKYpHaJa, HOMep
JKYpHaJla, TOX B COOTBETCTBYIOIIMX CJY-
YasiX — HOMep TOMa ¥ BBIMYCKa.

13. UnaocTpupoBarke crtarteil KapTaMH,
paspesaMu u MukpodororpadpuaMH AONy-
cKaeTcs JHIIB B TFOJHOM COOTBETCTBHH C TEK-
CTOM, KOrla 3TO HeOGXOAHMO ANsI YACHEHHs
H3JlaraeMHX aBTopoM ¢paktoB. I'paduuecknit
MaTepHal, He HMeIOLIHH HenocpeACTBEHHOTO
OTHOIIEHHST K ONMCaHHAM B AaHHOH pa6ore,
He NPHHHMAaeTCA.

14. HamocTpauHoHHHil MaTepHan TpHJa-
raeTcsl K PYKOmHCH OTAelbHO. Bce ¢urypn
JOJXKHE GBITb MPOHYMEPOBAHHK M CHAGIKeHH!
CNHCKOM NofnHcelt K HUM Qa8 HaGopa. Ha
yepTeXax, KapTax H pa3pe3ax HOJXKHO GHTh
YKa3aHO MHHUMaJIbHOE, COOTBETCTBYIOLIee U3-
JIOKEHHI0 B TeKCTe KOJIHYeCTBO OYKBEHHHX
K nHdpoBEiX o06o3HaueHHit. OOBACHeHHE
3THX 0603HaueHHil 06s3aTeNlbHO RaeTCA MOL
COOTBETCTBYIOLIell MmoAmHChI0O K ¢HType.

15. B pykonucH HOAXKHH O6HTh YKa3aHH
MecTa noMeuleHHs GHrYp M TabuHiu.

16. Ha oGopore kaxnoit ¢urypul LOJIKeH
OLITh YKa3aH HOMep W/JIOCTPAllHH, a TaKXe
¢haMunnsL aBTOpPA H Ha3BaHHe CTaThH.

17. Pykonucb HoJMKHaA GHTHL TNPOHYMepO-
BaHa M CKpelJeHa XeJaTelbHO OO6JOXKOI,
a WJIMOCTDAUMH M MOAMHCH K HHM — NPHJIO-
JKeHH B 0COG0M KOHBepTe.

B KoOHIle pYKOMHCH HJM Ha 0GJNOXKKe 06s-
3aTe/IbHO YKa3HIBATb afipec aBTOpa ¢ Tele-

¢doH.

Pedakyus cypuasa «Hssecruas AH CCCP, cepus eeoaoeuxeckans. Mocksa B-17,
CrapomoneTroui nep., 35, KOMH. 244 Tea. B 1-055'08 dob. 98

S



CONTENTS

v. 1. Smirnoyv. Establishment of laws governing the distribution of minerals
" |n the interiors of the territory of the USSR — foremost purpose of geologi-
HES .« «  + e+ e e et e e e v e e e e .
G. ]{ak?e:za;cssiev. Some geological results in the study of the absolute age
M. (\)/f. ligcekxslissova. Stages in copper-nickel vein mineralization of Nittis-Kumu-
zhie—Travianaia massif . . . . . . . . . . . . . . .
V. 1. Kudriashova. Hydrothermal mineralization associated with traps ‘in
the middle reaches of the river Nizhniaia Tunguska e e e e e
E. D. Andreeva. Gabbro-pegmatites 1n the pyroxenites of Siniaia mountain in
Middle Urals . . . .+ o « &« 4 s .« s+ o o e »
M. 1. Graizer. New data on the stratigraphy and lithology of Lower Carbo-
niferous in Tuva . . . . . . . .. .0 . e . e .
A. F. Stepanenko. On Pre-Cambrian (Sinian) and Lower Paleozoic deposits
in the Western part of Kirghiz mountain range (Northern Tian-Shan) .
I. M. Khoreva. On the stratigraphy of Quarternary deposits of Aldan river

Short notes

I.E. Starik, EE V. Sobotovich, M. M. Shatz. To the problem of the age
of tektites . . . . ¢ ¢ o 4 ¢ ¢ 4 4 e e e e e @
V. F. Tzvirko. Xenoliths in dikes of dioritic porphyrites in Eastern Verkhoianie 91
V. I. Konivetz Heavy fraction minerals in coal-bearing deposits of the Aldano-
Olekminsk interfluve . . . . . . . . . . . . . . . .

83 & 5 28 B

I. V. Popov, I. M. Gorkova, F. V. Kotlov. In memoriam of Viktor Alek-
sandrovich Priklonsky . e e e e e

Critique and discussions

N. P. Vassilkovsy. On the article «To the stratigraphy of Middle and Up-
per Paleozoic effusive suites in the South-Western spurs of Northern Tian-
Shan» by I. P. Kusinarev and A, B. Kazhdan . e e e e e s
N. P. Malakhova. On E. Zeller's article «Mississippian endothyroid foramini-
fera of the Cordilleran geosynclines . . . . . . . . . . ., 103
Yu. F. Makarov. On the article by B. M. Shtempel «Age of conglomerates in
the metamorphic rock.mass of Median mountain range on Kamchatka». .

Bibliography

Articles published in the periodic and non-periodic press on geology (according
to data of the Library of the Division of Geological-Geographical Sciences of
the USSR Academy of Sciences for May, 1959) . . . . . . . . 108

Chronicle

Lenig _premium grants in geology to the employees of the USSR Academy of

Clences . . . . . L . e e e e e e e e e e e

G. F. Yakovlev. Scientific session of the Commission for the study of laws .
governing the distribution of endogenetic deposits . . . . . . .

117






