


COOEPXAHHE

B. U T'pomos, U. U. KpacHos, K. B. Hukupoposa. OcHOBHbe MPHHIH-
NBl CTPaTUrpauyeckoro mnojpasfe/leHHs YeTBEPTHUHON CHCTEMBl H ee HHIKHAR

rpaHHa . . . . ...
B. U I'pomos u E. B. llannep. O reonornyeckom BO3pacTe DaJjeoJsNTa B
ccep . : 13

E. A. CokonoBa. O6 ycnosusX (OPMHPOBAHHA OTIOKEHHUi: BepXHero HNeBOHa H
HHXKHEr0 Kap6oHa M CBA3aHHBHIX C HUMH JKeNe30-MapraHueBnx pyn B J{Kauab-

MHHCKOR Myabme . . . . . . . . . . . . .23
b. M. Hafinenos, B. B. UepauHueB. MaMeHeHHe H30TOMHOrO COCTABA CBHH-

12 NpH BHAENCHHH M3 NPHPOAHHIX MHHepajoB . . . . . . . . . 40
B. B. Jlanun, H H. Kypuesa. JupdepeHunauns cHAHKATHBIX pacniaBoB B

TNPOH3BOJCTBEHHEIX YCJAOBHAX H HX reo/iorHYecKoe 3HaueHHe . 50

b. B.UBanos, B. A, Monesa, E. U Tafinanosa. O6 namenel:mu'l(pnc:ran-'

HYECKOTO CJaHUa NpH HarpeBaWuuw . . . . . . . . . . . . 60
H. . Cunneena CeleH H TeNyp B MECTOPOMIECHMAX DPa3MHYHBX FeHETHYECKHX g
THIOB . . . . ...
N TL. Kywnapes u A. B. Kax nan. K crpaturpadun sdoysusHix csut cpen-
HEro M BEepXHEro Naneo3os wro-sanaausix orporos CepepHoro Taup-lllana . 95
X.M. A6nyanaes HekoTopue BONpocH coBpeMeHHOH nerponrorud . . . . 116
KputHka u Auckyccun
®. K. Wunyann O kuure X. M. A6nyanaesa «dafiku u OpyZAeHenHe» . . . 122
M. H. Kopoaena. HekoTopue 3aMeuaHns k ctatoe B. B. Bpouryneesa «OchoB-
HHE 4epThl CTPOEHHS H Pa3BHTHA CPeAHeNaseo3ofCKOro CTPYKTYPHOrO 3Taxa
Llentpansnoro Kaparay» . . . . . . . . . I V1 )
B. B. Bponrynees. ITuceMo B Penakuuwo (otser M. H. Koponesot) . . . 129
Bu6aunorpadus .
Jluteparypa no reonorun n CMEXHHM QHUCUHIVIHHAM, nocrynupmas s Bubauorexy Or-
Aenenus reosoro-reorpaguuecknx Hayk AH CCCP 3a deppans 1958 r. . . . 13t
XpoHnka
B. . IT'pomos, U. K. UBauosa. Beecoosnoe MeX/yBeJOMCTBEHHO® COBellaHHe
N0 H3YYeHHIO YEeTBEPTHYHOrO NepHOAA . 145

K. B. Hukudoponra, E. B. llanuep. v KoHrpecc Mexaynapoanoii accouua-
UHH TIO M3Y9EeHHIO yeTBepTHYHOro mepwoja . . . , . . . . . . 446






rog H3ZAHHSA ABAALATh TPETHH

PeflaKnHOHHAA KOJAJNETHR: *

Ynen-xopp. AH CCCP I'. [. Afaracbes (3aM. TNaBHOTO pPefaKToOpa),
ROKT. reo.-MuH. Hayk [I. Jl. Bapcanog, uaen-kop. AH CCCP K. A. Baacos,
Kaug. reos.-MuH. Hayk A. . Epwos, unen-kop. O. M. Jlesuyruii, akagemuk C. H. Mu-
poros, udnei-kop. AH CCCP . B. Yyxpos, axagemuk H. C. ILllamcxuii, akagemHK
A. H. Lllepbaxos (rnaBHLf peXakTop), KaHA. reo.-MHH. HayK B. C. $1640x06 (H. 0. OTBeT-
CTBEHHOro cekperaps PezakoJiernn)

T-04532 Moanucano k newarn 21/IV-58 r. Tupax 4175 3k3. 3ak. 3040
®opmat Gymaru 70X 1081/, Bym. a. 43/; Tleu. a1. 13,04-2 BKa. Yu.-u3g. a. 16,2

2-a tunorpadus Wspatenbcrtsa Axagemu nayk CCCP. Mockpa, Illy6unckuit nep., 10




H3BECTHA AKALEMHH HAVYK CCCP

CEPHMA TEOAOTHYECKAS
1958, M 5

B L.TPOMOB, U. H. KPACHOB, K. B. HHKH®OPOBA

OCHOBHDIE NPUHLUIIBI CTPATUTPA®UYECKOTO
NOAPA3AEJEHUA YETBEPTHYHOW CUCTEMbBI H EE HU)KHSAA
FPAHHLA'!

H3syyeHHe M KapTUPOBaHHe 4YeTBEPTHUHHIX OTJIOXKEHHH HMeeT OrpoMHoe
Hay4yHOe H NPAaKTHYeCKOe 3HaueHHe. 3a NOcjelHHe TOAb HAaKONWICs GOMbLIOH
¢daxTHUeCKHH MaTepHaJ Mo cTpaTurpadHy, NaJeOHTOJIOTHH, apXeoJoruH, re-
HETHYeCKHM THITaM YeTBePTHUYHBIX OT/JIOXKEeHHH AJs JeJHHKOBLIX H BHEJieJHHKO-
KOBBIX o0JacTell Bcero 3eMHOro Hiapa.

Hamertunaoce MHOrO OGIHHX NOJIOXKEHHUH, HMelOUUX MJIaHeTapHOe 3HaueHHe.
Psin KOpeHHBIX BONMPOCOB YETBEPTHUUHOM T'e€OJOrHH BB COINIaCOBAH Ha Mpeibl-
AYIIHX MeXKAYHApOIHBIX TeoJIOTHYECKHX KOHrpeccax M 4eTBepTHUHBIX KoHde-
peHuusx. [TocienHne corsacoBaHHBIE pellleHHsi [0 cTpaTHrpadHyeckomMy mof-
pasfesieHHIO YeTBEePTHYHOH CHCTEMBl M IPHHLUMNAM COCTaBJIeHHs JieTeHIhl
4eTBEPTHYHBIX KapT ObwIn npuHATH B 1932 r. Ha II KoHrpecce MexayHapoa-
HOMl acconMalyH IO H3YYeHHIO YeTBeDPTHYHOrO NepHoja EBpomb, COCTOSB-
memcsa B JleHuurpane.

Haxonusmmufica ¢ Tex nmop MaTtepHasa INoOKasbiBaeT HeOOXOAHMOCTH AaJb-
HelIlIero COrJIaCOBaHHSI H YTBEepPKAEHHS pPSiAa OCHOBHBIX IOJIOXKEHHH CTpaTH-
rpadud H MeTOZMKH KapTHPOBAHHS OTJIOXKEHHHI UYeTBEPTHYHOH CHCTEMHL,
KOTOpHIe y3Ke pa3paGoTaHbl M IOATOTOBJEHbl KOJIJIEKTHBAMH YUYeHHIX Dsia
crpad. OTCYTCTBMe NOTOBOPEHHOCTH TOPMO3HT [aJjbHeiilllee pa3BUTHE H3yue-
HHUS YeTBepTHYHOTO Nepuoia. ¥Yxxe B 1948 r. ma XVIII ceccnn Mexaynapon-
HOTrO TeoJIOTHUECKOTO KOHTpecca B JIOHIOHe BBICKA3HIBANHCh NpPeA0MEeHHs
0 HeOGXOJHMOCTH MOHHXKEHHs TPAaHHLBl YETBEPTHYHON CHCTEMBI, H 3TOMY BO-
npocy GBIIO MOCBALleHO 26 NOK/MafnoB. DTOMY Ke BONPOCY YAeasoch 0oJib-
nioe BHUMaHHe U Ha nocienywomeil, XIX, ceccun MeXAyHapoIHOro reojioru-
yecKoro koHrpecca (Aumxkup, 1952), Ha MexayHaposHo#i KOH(epeHIHH
INQUA B 1954 r. B PHMe, Ha reoslornueckoil KOHGepeHIHH CTPaH HapOAHOMH
IeMokpaTuu B Bapmase B 1956 r., a Takke B CoBerckom Coroze Ha MeKBe-
JNOMCTBEHHBIX coBellaHusix H Ha BcecolossHoM coBemannu B Mockee B Mae
1957 r., Ha KOTOpOM MpHCYTCTBOBaJH Npexacrasuresu Kurafickoit Hapoanoit
Pecny6snkn, T'epmanckoit JlemokpaTtuueckoit Pecny6inku, YexocnoBankod,
Benrepckoit, PymbiHckoit u IMosbckoit HapoaHeix pecny6iuk. Takum o6pasoM,
BOIIPOC O HEeOGXONUMOCTH NOHHIKEHHs T'PaHMIbl YeTBEPTHYHOrO Mepuoiga Mol-
BEeprcst yxe NOCTaTOYHOMY o6cyxkaeHHio. OnHaKo RO CHX Mop He Oblio MpH-
HSITO COTJIaCOBAHHBIX PenieHHH O MOJIOKEHHH 3TOH TPaHHIHL

Crojib e HeOGXOJHMbIM fIBJSETCS BbisICHeHHe INPABUJIBHOCTH HAa3BaHHA
YeTBEPTHYHOH CHCTEMEBI, YTO BHITEKaeT H3 H3MeHeHHs ee 00beMa B CBA3H C
NIOHHXKEeHHeM TPaHHIB CHCTEMEL JDTOT BONPOC TaKXKe HeoJHOKpaTtHO o6Cy-
JKJaJjicsi B TeoJIOTHYecKOl JIHTeparype.

! oknax Ha V xoHrpecce MexAyHapoAHOA acCOUHMAUMK 10 M3YUEHHIO UETBEPTHUHOrQ
nepuona. Maapuga, ceurabps, 1957 r.
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EBporne, Hal HHX?BAHbCKHMH CJIOSIMH B Kurae) HenmpasmiabHO M TpeGyer 3Ha-
YHTEJBHOrO CHHXKEHHs. B pesysbTaTte AJIUTEIbHBIX M CHCTEMATHYECKHX HCCJIe-
nosanuil dayusl Maekonurapmux CCCP B. H. T'pomosy YAaJIoCh HAMETHTH
BIIOJIHE OIIYTHMYIO FPAHHLY MeXIy IJIHOIEHOM H YeTBePTHHHOH CHCTEeMOil Mo
cMeHe (payHHCTHYECKHX KOMILIEKCOB.

Besi McTOpHsi ueTBepPTHUHOH (ayHel B Tex TPaHHIlax BPeMeHH, KOTOpHIe
NPHHMMAITCA JJIsi YeTBEPTHYHOTO MepHOAa MOKa ellle MHOTHMH HCCJeN0Ba-
TeJNSIMH, TPelCTABJISeT JHLIb HCTOPHIO TIOJBHAOB HEKOTOPBIX BHIOB C MOMEHTa
MX_TOAABJIEHHS, T. €. JIHIIb He3HAYHTEJIbHbI OTPe30K HCTODHH Pa3sBHTHS COBpE-
MeHHOH (payHBI, H, TaKUM 06GPa30oM, He SIBJISIeTCSl NOCTAaTOYHBIM KPHTEPHEM 1Jis
VCTAHOBJIEHHS TPaHHLB MeXIYy CHCTeMaMH, DTH NPHU3HAKH JOCTATOYHH JJIs
npoBefeHHs CTPAaTHrpaguueckuX TPaHHU JHLIb BHYTDH CHCTEMBI — MeXIy
ormenaMd H sipycamu. Hcropuio ke ponoB, He TOBOPsi yiKe O ceMelcTBax,
npoc/eHTb Ha 3TOM KODOTKOM OTpe3Ke BPeMeHH HeBO3MOXHO, HGO HCTOpHsS
X HayMHaeTCs 3HAYHTEJbHO paHblle, a HMeHHO B minoueHe. Tak, yxke B KoHIie
cpeaHero WJIH B BepXHeM IIHOLEHe, Hapady ¢ MacTogontom (Anancus arver-
nensis) ¥ peAKHMH OCTaTKaMH TUNNAapHOHA, Mbl BCTpedaeM G6GoOJbLIOe KOJIk-
yecTBO POJIOB, SIBJISIOUIMXCS POAOHAYAJbHHKaMH coBpeMeHHOH dayubl: Equus,
Elephas, Bos, Camelus, Cervus, Rhinoceros, Canis, Lepus (xanposckuit
¢ayHucTHYecKHii kKoMmlekc). K aTomy Xe nepuony BpeMeHH (KOHel CPefHEro
H Haya/lo BePXHEro IJIHOIEHA B NpeXHeM MOHUMAHHH) OTHOCHTCA M [epBOe
nosiBJIeHHe ApeBHEHMINX NMpAMEIX mpenkos ceMmeiictBa Hominidae (Plesianth-
ropus, Paranthropus, Atlanthropus).

TakuM 06pa3oM, HCTOPHST COBpeMeHHOH HaMm ¢ayHbl, OT MOSABJIEHHsT HEKO-
TOpBIX CeMeHCTB, GOJIBIIMHCTBA MOACEMENCTB, BCeX POAOB C MOAPOJAMH U BH-
JOB ¢ TMOJABHIAMH, H HAKOHEIl, BCS1 UCTOPHS 4eJIOBeKa, HAYMHAs C NPSIMEIX €ro
NpeKOB, OXBATHIBaeT ropasfo GOJbIUHI NPOMEXKYTOK BDeMeHH, YeM PaMKH
YeTBEPTHYHOTO MlepHOLa B COBPeMeHHOM INOHHMAaHHH, a HMEHHO ¢ KOHLa Cpeli-
HEro IUIHOIEHA 10 TOJIOUEHA BKJIOYHTENBHO, a YeTBEPTHYHBIH MepHoj B COBpe-
MEHHBIX I'PAHHIIAX OXBATHIBAET TOJIBKO YAacTb 3TOH HECTOPHH H, CJIEIOBATEJIBHO,
SIBJSIETCA TOJIBKO OTPE3KOM TOTO TOCJeAHero TeoJoruueckoro mHepHojfa, Ha
IPOTSIKEHHH KOTOPOTO IPOM3OLIIH BeCbMa BaKHEIe COOLITHSI B HETOPHH 3eMJIH.

Ananns uckonaembix ¢Jop H3 KaiiHo3oiickux, otaoxeru#i CCCP, mo aaH-
ueiM B. I1. I'puuyka, nokasbiBaer HaJIHuHe HECKOJIbKHX (pas peskoro H3MeHe-
HHA B pasBUTHHM ¢JopH KafiHoszod. ITocienuuil nepesloMHbIi MOMEHT HPHYpO-
9eH K MepexoAy OT KHMMepHHCKOro fpyca K aK4arblJIbCKOMY, KOTJla B COCTaBe
¢dJopH ycTaHaBJAHBaeTCs peskoe NpeoGJajaHHe IMIHPOKO PaclpOCTpaHEHHBIX
FOJIAPKTHYECKHX POJOB, CBA3AaHHHIX C H3MeHeHHeM KJuMara. B nassuefiniem
TIPOHCXOMHT JIMIIb OYeHb ITOCTeNeHHOoe H3MeHeHHe (IOPH! C BhilaJeHHeM YacTH
TepMO(HU/IBHHIX ee 3JIeMeHTOB.

Bce atu nauHele o ¢ayHe, uiope u npeakaM desioBeKa MO3BOJSAIOT B Tpe-
nlenax Coerckoro Cowo3a IPOBOAHTH HHXKHIOIO TpaHHNY YeTBEPTHYHOTO
nepHoia BO BHeJIeIHHKOBHIX oOgactsax EBponeiickoit vactu CCCP, noj oTJjo-
JKeHHSIMH BepXHEero IJIHOLEHa, T. €. IOA XaNpPOBCKHMH H €PreHUHCKHMH OT-
JIOXXEHHSIMH, U TOA aK4yareiom (?), B JeIHHKOBoil 00JlacTH — MoJ OTJIOXKe-
HHSIMHM TaK Ha3bIBA€MOT'O OKCKOTO OJleleHeHHUs,

B Asuarckoit yactu CCCP, k 3anany or p. EHuces,, 3ta rpaHuiia Bo BHe-
JIEJIHHKOBBIX OGJacTAX NPOBOAUTCA MOJA OTJIOXKEHHAMH ¢ OocTaTkaMu Equus
stenonsis u Anancus arvernensis (OBepHCKHii MacTOZOHT), OGBIYHO MPHYPO-
YeHHBIX K BEPXHHM TeppacaM COBpPeMEHHBIX NOJNHH ¢ KPaCHOUBETHBLIM aJIio-
BHEM, OTHOCHMBIX K TaK HAa3bIBaeMOH BepXHeH KPACHOLBETHOH ToOJle,

B Bocrouno#t (3aenucefickoit yacru) CHOUpH Haubosiee HH3KHe (ayHH-
CTHYECKH OXapaKTEePH30BaHHBLIE OTJIOXKEHHS UeTBEPTHYHOH CHUCTEeMbI MOKa He
nsBecTHhl. Hanbosee MpeBHHMH MOTYT CUHTAThCA OTJIOXKEHHS, 3aKJIOUAlOUINe
OCTaTKH MJIEKONHTAIOLUIHX aJJaHCKON ¢ayHBI, KOTOPask MOXKeT GbITh COMOCTAB-
JieHa ¢ (payHOH, NpHHaAJ/exKallleli TaMaHCKOMY (payHHCTHUECKOMY KOMILIEKCY
Esponeiickoit yactu CCCP, uiu ¢ ¢ayHoil BepXOB HHX3BaHbCKHX OTJIOMKEHHIt
Kuras, ¢ KOTOpo#i oHa MMeeT HeKOTOphle O6LHe SJEMEHTHI.



B 3anaanoii Espone, Takum o6pa3om, 3Ta IPaHHLa mpoliier BO BHeJeX-
HHKOBHIX 06JacTsX, MoJ BH/IadPAHKCKHUMH KOHTHHEHTAJbHbIMH H COOTBET-
CTBYIOLIHMH HM MOPCKHMH Ka/laGpHACKHMH CJIOSIMH, a B JIEAHHKOBBIX oG-
CTAX — MOJ OTIOMEHHSIMH TaK Ha3blBAEMOro AYHAHCKOro (HJIH TIOHICKOro)
osefeHeHHs AJbN WM sipocnaBcKoro oJjefieHeHunsi (IToawina), T. e. Kak 3TO
6eio pekomenpgosano Ha XVIII ceccun MexayHapoauoro reosiorHYecKoro
KoHrpecca. B Kutae 3Ta rpaHuma NpoBOAMTCA MOJ HHXIBAHBCKHMH OT/IOXKe-
Husmu (HikHUE CaH-MbIHB), a B AdpHuKe — noj KarepCKHMH CJ/IOAMH.

Heo6xoarMocTh NMOHUMKEHHs] TPAaHHIB YETBEPTHYHOH CHCTEMbI BHITEKaeT
He TOJIbKO H3 aHajausa GuoctpaTurpadHyecKux AAHHBIX, HO TaKxkKe M H3 aHa-
JIH3a Ma/lleOKJIUMAaTHUeCKOrO MaTepHaJsa, B YaCTHOCTH 3MOXH BeJIMKHX MaTepH-
KOBLIX oJsiefieHeHHH. OsleleHeHHsI CUHTAIOTCH OAHHM H3 OCHOBHBEIX OTJHYHTEJIb-
HBIX NIPH3HAKOB YeTBEPTHYHOH CHCTEMBI, MeXKy TEM HHXKHSS 'PaHUIA B HACTOS-
[iee BpeMsl NPOBOJMTCA TaK, YTO OJHO WJH, BO3MOXHO, Ja)ke HECKOJIbKO
JIpeBHeHIIHNX OJielcHeHUl OTHOCATCSE K BepXaM BeDXHero IVIHOUEeHa, YTO SBHO
HesiornyHo. OfHAKO Lesiecoo6pa3sHO BKJIOYHTL B UETBEPTHYHYIO CHCTeMy He
TOJILKO BCE JIEJHHKOBBIE 3TI0XH, HO TaKXKe BeChb AJIHTEeNBbHEI JA0JieIHHKOBbIA
3Tal, XapaKTepH3YIOIUMHACA MOCTEeNleHHbIM YyXyAlleHHeM KJIHMAaTHYeCKHX yCJo-
Buil (MOXOJIONAHHEM).

Hauaso 3ToTo BaXKHOTO HaJIEOKIHMATHUECKOro pybexka coOBNajaer ¢ Ha-
1aJloM BepXHero MJHolleHa. [losToMy W masneokJMMaTHYeCKHe IOKa3aTeH
MOTYT CJYKHUTb OCHOBaHHeM JJIsi IOHHXKEHHsi TPAHHUIB CHCTEMBl B YKA3aHHBIX
npenenax. B wacTHOCTH, 3To NOATBepKAAeTCs AAaHHBIMH To MaJjeoreorpadpuu
JeTHUKOBHX o6sacrell EBponefickoii yactu CCCP (A. M. Mocksurun, 1956,
1957; C. A. SIkosues, 1956).

K Heo6xomumocTd GoJlee WIH MeHee 3HAYHTENBHOTO NOHHIKEHWS HIKHEH
rPaHHLbl YeTBEPTHYHOrO MEPHOJA MOABOLHT TaKKe aHAJAH3 HEOTEKTOHHKH H
HCTOPHH Pa3BHTHs OCHOBHEIX UePT COBPeMeHHOro pesbeda. ITOMy BOIPOCY
nocesimeH aoknan H. M. Hukonaepa ma XIX ceccun MexayHapoasoro reo-
JIOTHUECKOTo KoHTpecca B Amxupe (1952).

B pemenusix BcecolosHoro coBeuannss B mMae 1957 r. otMeueHo: «BoJib-
IIHHCTBO YYACTHHKOB COBELIaHHs CYUHTAeT, YTO HMEIOTCSl JOCTATOYHBIE OCHO-
BaHHS K PACCMOTPEHHIO BOMHOCA O CHHIKEHHWH HblHe NMPHHSITON TPaHHUILI 4eT-
BepTHYHOTO Nepuoaa. ONHAKO M0 CHEeUHATbHOIO PACCMOTPEHHsT STOr0 BOIPOCA
B HAaYYHHIX OPraHH3allUAX, pa3pabaThiBalOUUX NPobJieMbl YeTBEPTHYHOTO Ile-
prona, v yTBepKIeHHs B MexayBeJOMCTBEHHOM cTpaTUrpaduyecKoM KOMUTETE
BBIABHHYTBIX HAYUYHBIMH YYDEXKAEHHSMH KOHKDETHHIX NpelJIOKeHHH MoKa
clenyeT NMPHAEPIKHBATLCS TPHHATOH HBIHE T'PAHHIBIY.

Bce oCHOBHEIe MOJIOKEHHsI O HEOOXOAHMOCTH CHMIKEHHs TPAHWUBI UeTBep-
THYHOrO mepuona B 3anaxaHoit EBpone, Adpuke, B IOxHuoit u CeBepHoii Ame-
puke musmoxensl B. U. I'pomoBeiv (1950) u A. U. MocksuriHbim (1957)
B OG30DHBIX CTaTbfiX 3apyGexHOH JUTepaTypHl O HHMXKHeH rpaHHle ILIeHCTO-
IleHa. DTH BBHIBOAHI BIIOJIHE COTJIACYIOTCS ¢ HALIUMH NMPEJCTAaBAEHHAMH O HHXK-
Hell TPaHMIle YETBEPTHUHON CHCTEMB, [IOSTOMY B HACTOsILIEM ROKJAale Mbl HMX
e mpuBoguM. Kpome TOro, ocCHOBHBIE MOJIOKEHHS H3/I0XKEHB B JOK/Iafax
Ha MEXIYHapOAHBIX KOH(pepeHupmx H XOpOIIO U3BeCTHHl 3apyGeKHBIM yuye-
HBIM.

ITpunnumas Bo BHuUMaHHe pekoMenpanuu XVII u XIX ceccuit Mexnmyna-
PONHOTO re0IOTHUECKOTO KOHTpecca, MeXAYHAapOMHBIX YeTBEPTHYHBIX KOH(e-
PeHLIHH, a TaKxke YIMOMSIHYTOe BHILIe pellleHHe BcecowosHoro copelaHus,
aBTOpPHl JAHHOIO AOK/Jaja CYUHTAIOT, YTO 3TOT BOMNPOC B JAOCTATOUHOH CTeleHH
SICEH.

Kak BuIHO M3 H3/10XKeHHOro, OGOCHOBaHHE MOJIOKEHUs] HHMIKHEH CTpaTHT-
padHyeckoli rpaHHLB YETBEPTHUHOH CHCTeMbl GasupyeTcsi Ha H3yYeHHH IIpe-
HMYIIECTBEHHO KOHTHHEHTAaJbHEIX OTJOMKEeHHI, YTO, KaK OTMeyaJsoch BhILIE,
SIBJIAETCS] IPABHJIBHLIM; OJHAKO IO CHX NOp €lle He NPOBeAeHO Ha/lJ/exKallero
COMOCTABJNEHUs] KOHTHHEHTAJbHBIX OTJOMXKEHHH ¢ MOPCKHMH OCaiKaMH. 910
siBJITETCS OYepe]HOH 3anaueil AafbHEHIIHX HCCAE0BAHHE.

6






Enwnnas ctpaturpadmnueckas wWkajsa paspa6oTaHa Ha OCHOBAHHH TOCTa-
HOBJIEHHH M pelueHHil MeXAyHapoAHEIX TeoJorayeckux cbesnos. B CCCP
OHa MpHHATA BCecolo3HBIM MeXBEJIOMCTBEHHBIM CTPaTHrpaduuyeckuM KOMHTE-
ToM B 1955 1.

Enunas crparurpaduyeckas wkana yxe pnosefena B CCCP pmo mecti
KaTeropuil, T. €. yCTAHOBJIEHB OOBbeMHl MOHATHH CJEAYIOLIHX CONOJYHMHEHHBIX
epuuuil; 1 —rpynna, 2 — cucrema, 3 — orzena, 4 — spyc, 5 —3oua (uam ro-
pHsout), 6 — caou. v

KpoMe Nepeyuc/eHHBIX OCHOBHBIX NOApAa3feseHHH, PeKOMeHAyeTcs YNoT-
peGaeHde MNoapasjejeHHH MPOMEXKYTOUHOrO paHra ¢ NPHCTAaBKo#H Had st
enuHuL Gosee BEICOKO H MPHCTABKOM nod IJist eAUHHI OOJiee HH3KOH KaTero-
puH, 4eM NaHHas eJHHHIA (HaNpHMep, NOABAPYC, NOATOPH3OHT U T. IL).

Onupasick Ha ompeJeseHHs1 TOHSITHH W KPHTEPHH BBIIAeNeHHsl MJis CTpa-
TUrpadUuecKHX TOApasfeieHHl, B COOTBETCTBHH C €AMHOI crTpaTturpacduye-
CKOH IIKaJod, MBI IpeNaraeM JeJHTb UYETBEPTHUHYIO (aHTPOMOTEeHOBYIO)
CHCTEMY B €e HOBOM, PaCUIHPpeHHOM MOHMMAHHH, T. €, C IOHMKEHHOH TpaHH-
1eft, Ha TPH OTHesa — 0IJIEHCTOLEH, MJefiCTOIeH H TO/NOUEeH, T. €. KaTeTOpUH
TpeThbero nopsijka. :

K somneficToneny cieayer OTHOCHTb, Kak 3To npemjoxkeno B. U, I'pomo-
BeiM (1957), BeChb BepXHHH IJIHOLEH, a TaKXKe BeCh OIVIeHCTOLEH (HHXKHHF
nmneficTouen) cxembel 1932 r. MexayHapoaHo#i ueTBeDTHYHON KOMHCCHH
Esporsl,

KpurepusimMu BhiIesIeHHs 30IJIEHCTOLEHA SIBJSIOTCS, Hapsilly ¢ PeJIHKTaMH
THINAPHOHOBOH (hayHBl (XapaKTepHOH /[/s1 BEPXOB HeOreHa), NMOSIBJEHHE BCeX
OCHOBHBIX 3JIEMEHTOB COBPEMEHHOTO KHBOTHOTO H DACTHTEJBHOTO MHpa, a
TaKXe 3aMeTHOe H3MeHeHHe KIHMara B CTOPOHY ero MOXO/MONaHHs MO CpaBHe-
HHIO C KJIHMaTOM BEPXOB HeoreHa; MO MHEHHI0O HEKOTOPHIX HccJegoBareneH,
3TO MOXOJOJaHUe NPHBEAO K 00pa30BaHUIO OJIHOTO HJIM HECKOJNBKHX OJeleHe-
HHH yXe B 20IeficTOLeHe.

Illupoko pacnpocTpaHeHsl B 30MJefCTOllEHe H KPAaCHOUBETHHEIE OT/IOXKEHHS.
Ha Bce#t Tepputopun CCCP 1151 3TOro BpeMeHH XapaKTepPHO HaJH4YHe BeCbMa
NIHPOKHX CIVIOLIHBIX apeasioB (ayHbl M ¢1OpEl THMa caBaHH, a B IOxHo#
Aszuyn 1 Adpuke — nosIBIEHHe MPSAMEBIX NPEAKOB YesIOBeKa.

I'panuny mexnay 300/eHCTOLIEHOM H IJIECTOLIEHOM CJeAYeT NPOBOAHTH
NOJ OTJIOXKEHHSIMH, HENOCPEJCTBEHHO IPeJIIeCTBOBABIIHMH MAaKCHMAJbHOMY
(AHEIIPOBCKOMY) OJIelEeHEHHIO, T. €. MHHIEJIb-PHCCOM AaJBMHUICKOH CXeMhl. Bo-
BHeJIe[HHKOBOH 06JIacTH 3Ta rpaHHLA MPOMAIeT MOJ OTJIOXKEHHSMH, OXapaKTe-
PH30BaHHEIMH Xa3apCKUM (ayHHCTHYECKHM KOMILIEKCOM. v

K nJeiicToueHy MbI IpefilaraeM OTHOCHTb BeCh OTPe30K BpPeMeHH, XapakTte-
pHusylolluiics IIHPOKHM pPa3BHTHEM MAaTEPHKOBHIX oOJeleHeHHil. B opraHuue-
CKOM MHpe HabJiofaeTcsi MOJNHOE HCUe3HOBEHHE TPETHUHHIX peJukTtoB. [lomy-
qaioT GoJiee WIHPOKOe, YeM HbIHe, PacNpPOCTPAHEHHE XOJOAOIOGHBHIE (ayHbI
¥ daopsl coBpeMeHHOro o6Jjuka. IIpoucXoAMT paspbiB CIUIOLIHLIX apeasioB
¢Jopel u ¢dayHE. OBOMIOHHA IIpeJKOB UeJOBeKa, OT NHTEKAaHTpOoNa uepes.
CHHAHTPONA U HeaHAepTaJbHa, 3aBeplIaeTcs MOSABJIEHHEM B KOHUE MAaKCHMaJb-
HOTO OJlefleHeHHs YeJlOBeKa COBPEMeHHOro THIA.

OtJioxeHHsT NyeHicTOlleHAa Ha TPOMaiHBIX Tepputopusix EBpasun xapaxre-
pHusyoTcst npeobJsajgaHieM OYPHIX H CePbIX OTTEHKOB, B IIPOTHBOIIOJIOXKHOCTD-
KpacHOUBETHBIM 30MJIEHCTOIIEHA.

['pannna mexay nieiCTOLEHOM H TOJIOLEHOM CBSI3bIBaeTcs ¢ OOLIUM H3Me-
HeHHeM KJHMAaTa B CTOPOHY MOTEIVIEHHS U 3HAYHTEJNbHOH Jerparallu mocjien-
Hero oJiefeHends.. [as teppuropun LlentpanvHoit EBponb K 3T0My BpeMeHW
[pUYPOYHBAETCA Hayajo (POPMHPOBAHUSI BHICOKOH MOHMEL. B opraHuyeckom
MHUpe NPOHCXOAHT BHIMHPaHHe TAKHX THIHUYHO JIeIHHKOBBIX MpeJCTaBHTEJICH
(hayHbI, KAK MAMOHT H LIEPCTHCTHIH HOCOPOr; 3aKaHYMBaeTCsi (pOpMHPOBaHHE
COBPEMEHHBIX GHOLIEHO30B; MOSBJAETCS HEOJHTHUECKasi KyJbTypa.

Takum o6pasom, Hauasio ro/oueHa COBNAJaeT C HCYE3HOBEHHEM MOCJeN-
Hero oJiefieHeHust PenHockanauun (CaJsbnaycejbKa) M KOHLOM CapTaHCKOro:
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rOPHOROJMHHOTO GJlefienenusi B Asuarckofi wactu CCCP. B CesepHnoii Ame-
pHKe TDaHHUA TOJIOLEHA TNPHYPOUYHBACTCS K KOHI TNOC/IeAHEro OJlefeHeHns
(BbILIE CTaXMH MaHKeHTO).

K roJiolleHy MBI mpejjaraeM OTHOCHTH BCe oGpa3oBaHus, BO3HHKIIMe 3a
nocaentue 10—12 Thic. JeT B a6COMIOTHOM JIETOHCUHC/IEHHH. DTO BPEMSs XapakK-
TepusyeTCsi HaJHYMeM COBPEMeHHBIX OHOLEHO30B, Pa3BHTHeM MaTepHasbHOM
KYJbTYPBl YeJIOBEKa, OT HEOJHTa JO COBPEMEHHOCTH, LUMPOKHM pacceleHHeM
COBpPEMEHHRBIX YeJIOBEUECKHX pac, 3apeplueHHeM (GOPMHDPOBAHHs COBDPeMEHHBIX
reorpatHueCKuX JIaHALa(TOB.

HecmoTps Ha HeGOJBIIYIO MPOAOIMKHTENBHOCTD TOJIOLEHA, MBI BCe Ke CUH-
TaeM HeOOXOAMMBbIM BLIle/leHHe ero B CaMOCTOSATeJbHEIA OThes1, BCleACTBHE
pAAa TPHHUHUIHAJBHEIX KAYeCTBEHHBIX OTJHYHH OT MNPEAIIECTBYIOLIETO €My
rleficTolleHa, KOTOpble YMOMSAHYTH Bhle, KpoMe TOro, roJIoLeH CJellyeT pac-
cMaTpHBaThb TOJIBKO KaK Hayajo MOcCJelHero OT[ejia 4eTBEPTHYHOH CHCTEMH,
KOTOpHIi1 ellle He 3aBeplieH u GyJeT NPOAOMIKATLCA 3HAUMTENIbHOE BpeMs.

VYcraHoBJIeHHe KPYIHBIX cTpaTHrpaduyecKHX NoApasfeleHHH B mpeneiax
CHCTEMEI, TAKHX, KaK OTAeJ] H fpyC, OCHOBBHIBAeTCI Ha Te0JIOTMHYeCKHUX COOhI-
THSIX, UMEIOUIMX IIJIaHeTapHOe 3HA4YeHHe, OJHAKO 3TH COObITHA B PasHBIX
qacTAX 3EeMHOr0 Ilapa MOrYT CYIIeCTBEHHO PAasjiHYaThbCs B 3aBHCHMOCTH OT
peorpaduueckoil sonaabHocTH. Hecmorps Ha 3710, rpaHuupl 3THX cTpaTturpadi-
yecKHX TMOApa3JeNleHHil JOJIKHEI OCTABATbC ONHO3HAYHEIMH M YCTaHaBJIHM-
BaThCA B Npelenax olipelesIeHHBIX PerHoHOB 1o Haubojee THIHYHBIM COOBI-
THSIM, TA€ OHH Jyyllle BCero BHIPAXeHHI.

DonJielicTOLEH U ILIEHCTOLIEH, B CBOIO ouepelib, AeATCsi Ha Apychl. [oio-
LieH, KaK CJIHIIKOM KODOTKHH H He3aBepllUeHHbIH OT[eJ YeTBePTHYHOH CHCTEMHI,.
MBI He CYHTAaeM BO3MOXHEIM JeJUTh Ha SIPYCHL
K SIpycom, T. e. Kateropueit 4-ro MOPAAKA, MBI CUMTaeM KPYMHble YACTH OT-
nesa. O6beM M rpaHHIBl fpyca ONpeJeNsioTcs 10 COBOKYIMHOCTH TeoJiorHue-
CKHX H IaJIEOHTOJIOTHYECKHX IPH3HAKOB, OTPAXKAIOUIHX COOTBETCTBYIOULYIO
CTaaMio pa3sBuUTHA 3eMJIH H ee opraHudeckoro MupaX flpycam coorBeTcTByOT
PYKOBOJSILIIHE KOMIJIEKCHI HCKONAeMbIX OPraHU3MOB C TOMIBKO HM CBOHCTBeH-
HBIMH NOAPOAAMH M rpynnamu BHAOB. OOGbLIYHO SIPYCHl HMEIOT BCECBETHOE
paclpocTpaHeHue.

ITo mpaBusaM crpatHrpacHyecKolt HOMEHKJIATyphl sipycaM OOLIYHO NPH-
CBAHBAIOTCH COGCTBEeHHBle reorpauyeckne Ha3BaHHSA.

B HacrosilleM IOK/aale sIPYCH €llle He HMEIOT 3THX Ha3BaHHil U GHrypu-
PYIOT KaK YaCTH OTHeJIOB — HHKHHI, cpefnuil u Bepxuuil. Ha HacTosel KOH-
¢epeHLHH JKeJlaTeJbHO 3a SAPyCaMH, KOTOphle GyAeT NMpH3HAHO IesecooGpas-
HBEIM TNPHHATH, 3aKPENHThL ONpeleseHHble reorpaduyeckue Hazpanusa. Co cBoeit
CTOPOHBl MBI IpefJiaraeM, YYHTHIBasi [IPUOPUTET NpPEXHHX HCCJIefoBaTeNell,
cheAyloliye Ha3BaHUS JJs TpeX SPYCOB 23o0IJelcToleHa, HauHHAf CHHU3Y:
BHJappAHKCKUH, TaMAaHCKHH, THPACHOJbCKHM, HJIH MHUHAEJIbCKHH; IJS ABYX
APYCOB MJIEHCTOLEHA: PHCCKHII H BIOPMCKHI.

B d4erBepTHuHOH cHcTeMe HanGoJiee COOTBETCTBYIOT sipycaM moApasiene-
HHfA, ycraHaBauBaeMble B. M. I'pOMOBEHIM, KOTOPbIM OTBeYaioT BhIAeJeHHHIE
HM ofpelesieHHHle (hayHHCTHYECKHe KOMILIeKcH. OTlellbHble SPYCH BKJKOYa-
10T M0 HEeCKOJBKO JIENHHKOBHI H MeXJeIHHKOBHIL,

B sonaeiicronere (Q;), TakuM 06pasoM, BBLAEJSIOTCS TPH fpyca: HHKHHA
(Q:1'), xapakTepu3ylOlUUHCcss XanpoBCKHM (ayHHCTHYECKHM KOMILIEKCOM €
Elephas planifrons, Equus stenonis, Hipparion sp., Anancus arvernensis,
2 TaKXe OCTaTKAMH paHHeJOUIeNbCKOH KyJbTypHl uejoBeka. Emy coorser-

_CTBYIOT aKYarbIbCKHI M BHJUIadPaHKCKHE SAPYCH, a TakxkKe AOTIOHICKHe (Y-
HalicKHe CTafiuH) oJiefeHeHHs AJIbIL

Cpennuil sipyc sonneiicrouena (Q,2) xapakrepHsyercss TaMaHCKAM KOMII-
nekcoM ¢ayuul ¢ Elephas meridionalis, Equus siissenbornensis, a Takxe
OCTaTKaMH TMO3JHeJOLIeJbCKON M DaHHelleJbCKOH KyJAbTYp. C 3THM BEKOM
OTOXAECTBJSIOTCS TIOHLCKHE oJiefeHeHHs] AJIbI H anIUepoHCKHH apyc.

K Bepxuemy sipycy sonueiicronena (Q;®) OTHOCHTCSI THPACHOJNbCKHI KOMII-
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THYeCKHe (AKTOpbl, B YACTHOCTH MOJIHBIA MaJEOKJIMMATHYECKHH IIMKI — OT
Hauajia OJAHOro MOXOJIOJAHHSl WIH INOTelVIeHHs: A0 Hayasia CJIeAyIOWIero COOT-
BETCTBYIOLIETO MOXOJOAaHHsl HJIH NOTeNJIeHHs.

BhifeseHte 5-ii KaTeropHH, T. €. NOABAPYCOB, NO3BOJSET ITIOHH3UTh 3Haye-
HHe OTIEJBbHBIX JIEIHHKOBBIX M MEMJCNHUKOBHIX «3I0X» ellle Ha OAHY TaKCO-
HOMHUYECKYIO KaTeropHIio.

K 6-it kaTteropuu cjefyer OTHeCTH OAHO (OTAeJbHOe) IeJoe JIeAHHKOBbE
HJIH OTAEJIbHOE MeXJIENHHKOBbE MPOAOJKHTEILHOCTbIO B JAECATKH THICSY JIET.
310 moapasnesieHHe XOTsl ellle PerHOHAJbHO PACNpPOCTPAHEHO LIMPOKO H YCTa-
HaB/JHUBaeTCs B JICJIHUKOBHIX H BHeJIe[HHKOBBIX 06JIaCTfX, HO HMeeT yXKe Ja-
JieKO He BCECBETHOE DaclpOCTpaHeHHe, [TOITOMY OHO yKe 6ojiee COOTBETCTBYET

Ta6auna 1
CxeMa MHAEKCHPOBAHHSA YeTBEPTHYHHX OTAOKEHHA

1. ing o6WIHX TeoJOrHYeCKHX xain- (npunsiTo Ha Bapmapckom

coBenianun 1956 r.)
Ienesunc
Cumeoa | IToppsipyc
apye  [—
CHCTEMB
Otaen
Jlutonorusa

2. Jlns cnenpaJbHHIX YeTBEPTHUHBIX KapT'

Caon
Tenesuc Top n3onr

CuMBoa

OoTAe A '

Toawspyc
Jlutonorns spyc

MecTHOH crpaTturpaduueckoit wkase. 1A Hero MOXKHO NPENJIOKHTL TEPMHH
«rOpU30HT», I'OpPH3OHT JO/MKEH HMeTh reorpatHyeckoe Ha3BaHHe U CTPaTOTHII,
HanpHMep: IHEIPOBCKHH, CAMapPOBCKHIH, MOCKOBCKHI, TA30BCKHI, OZIHHUOBCKHH,
JmaxBuHCKHH, MruHckuit, puce I, pucc 11, Biopm I, Biopm Il u T. m.

K 7-it kaTeropus JOMKHB GHITH OTHECEHBI JIEAHHKOBLIE CTaJlMH H MHTepCTa-
JAMaJiel, UMelollne elie 6oJiee y3Koe, MECTHOe 3HaueHHe, YeM KaTeropuu 6-ro mo-
panka. Tak e Kak M TOPH3OHTHl, OHM YCTAaHABJHBAIOTCS HA OCHOBe [aJIe€0-
KJIMMaTHYeCKHX KpHTepHeB. K 7-ii karteropum, HanpHMep, cjieiyer OTHECTH
TaK¥ke TeHeTHUeCKH OJIMHAKOBBle 0Opa30BaHHsS, KOTOPBHle He OTHENSIOTCS OT
BHILIE- WM HHMKEJEKAUHX THIHYHBIMH MeXKJeHHHKOBBIMH OTJIOXKEHHSIMH H,
CJle0BaTeNbHO, BXOAAT B COCTaB OJHOIO JIEAHHKOBbs (T. €, TOPH30HTA), COOT-
BETCTBEHHO H MeXJeIHHKOBbsl. IIpuMepaMH MOrYT CJIYXKHTb JIeJHHKOBLIE
CTaJUH: BBLIIIHEBOJIONKAS, OCTAINKOBCKAas, Bajjafickas, JyKcKas, NJIIoY, KaH-
nep, dpankdyprckas, 6panaenbyprckast u Apyrue.

T1ponomKHTENbHOCTb CTAAMIA HCUHMCISAETCA eJHHHIIAMH ThiCAYeNeTHi H 00Yy-
CJIOBJINBAETCSI OTHOCHTEIbHO KPATKOBDEMEHHBIMH KJIHMAaTHYECKHMH KoJjeba-
HHAMH. 7-0 KaTerOpPHH MOXHO NPHCBOHTb TEPMHH «CTamusi». OH IPHrojeH
M JJId npeAJefHUKOBHIX (MepHIVIsILHAJbHBIX) o6JsacTeil, Tak Kak OTpaxaer

1



KJIHMaTHYeCKHe KoJeGaHUsl, KOTOpble NPOABJSIOTCA Ha 3HAYUTEJIbHBIX Tep-
PHUTOpPHSX.

Eme Gojiee KpaTKOBDEMEHHHIE TeOJOrMYecKHe COOLITHS, MPOMOKHTEb-
HOCTb KOTOPHIX HCUMCJIsieTCsi HEMHOTHMH COTHAMH JleT, HaNpHMep Takue, Kak
OCUMJLISNUS JleAHHKOB THNa CaJjbnaycejbKa WIH COOTBETCTBYIOLIHE IO 3Ha-
YeHHIO KJHMaTHUYeCKHe <«INePHOAL» ToJOleHa, cjeayer, NO-BHIHMOMY, OTHO-
CHTBb K elile Gostee HH3KOH, T. e. 8-ii TAKCOHOMHUUYECKOI KaTeropuw.

Haxkonen, o6pasoBaHdst W reojioruyeckue COOGBITHSI, KOTOpbie CBSI3aHH C
PUTMHYHOCTBIO KJIHMATHUECKHUX KoJeGaHHH, NPOUCXOAMBIUHX HA HPOTSIKEHHH
OT OJIHOIO FOAA 10 CTOJIeTHs, CJlelyeT OTHeCTH K CaMoil HH3Ko# cTpaturpadu-
9eCKOil KaTeropud, KOTOPOH MOXHO IPHCBOHTh HAaHMEHOBaHHe BeKOBBIX
KJIM Ce30HHBIX CJIOEeB. A

B cBs3u ¢ npelsioKeHHOH HOBOH cxeMmoii crpaturpadHueckoii HOMeHKJIa-
TYpHl BO3HHKaeT HeOOXOAMMOCTb YNODPSINOUYEHHsI CYLIECTBYIOIIe# CHCTEMBI HH-
JAEKCUDOBAHHA.

Mtul cuuTaeM, 4TO B UeTBEDTHYHOH TeOJIOTHH HOJKHHEI GbITb NMPUHATH €H-
Hble npaBuJa crtpatHrpaduueckoil KiaaccudHKallUH, TEPMHUHOJOTHH H HHIC-
KcauuH, sBjsiollHecd o00s3aTeNMbHBIMH 11 BCeX JOYETBEPTHYHBEIX CHCTEM
(cm. taba. 1, 1).

JJsi crenuanbHEIX CTpaTHrpado-reHeTHYECKHX KapT YETBEPTHYHBIX OTJIO-
XKeHHH Heo6XOAMMO yTBeDIUTh 6ojiee APOGHYIO IIKaJy reHeTHYeCKHUX MOJpas-
JeNeHHH, yeM 3T0 6bIO mpuHATO B 1932 r. ansa MexAyHapoAHOH KapThl
YETBEPTHYHLIX OTVIGXKeHHH EBpomel, u COOTBeTcTBYIOLIHEe KPACKH W HHIEKCH!
Ansi ux o6o3HaveHHs.. BapHaHT HOBO JiereHAwl AJis FeHETHUeCKHX 06o3Haye-
HHH cM. Ha Ta6Ja. 1, 2.

Teonornueckuit uucturyr AH CCCP, Crarba nocrynuna B Pepakunio
Mocksa 16 Hos6psa 1957 r.
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U3BECTHA AKALIEMHUHN HAYK CCCP

CEPHSA TEOJOTMYECKASA
1958, 0 5

B. L. TPOMOB,E.B. INAHUEP

O T'EOJIOTHYECKOM BO3PACTE MAJIEOJIUTA B CCCP!

Ve 6odee 20 JieT Haszal COBETCKHMH HCCAeAOBATENIMH OBLT IOZHAT
sonpoc O HEOGXOAMMOCTH CePhe3HOr0 NeEpPecMOTPa CJIOKHBIIHXCA K TOMY
BpeMeHH MPEeJCTABJIEHHH O reo/IOrHYeCKOM BO3pacTe Najeo/uTa. ITH NpeacTa-
pJIeHHs, BHIPOCIIHE Ha OCHOBe HM3yUYeHUS MaJICOJHTHUECKHX MaMATHHKOB 3a-
nanHoii EBpoIBL, SIBHO He BS3aJHCh CO MHOTHMH HOBLIMH (pPaKTaMH, CTABLIMMH
uapecTHEIME 110 Tepputopud CCCP. B 1936 r. I'. @. Mupunsk (15), B. H. I'po-
mo (3) u Il. T1. Edumenxo (8) B crathsix, AonoxeHHuX 3ateM 111 Konrpeccy
INQUA B Bene (36), ocBeTHJIH OCHOBHLIE TIOJIOXKEHHSI HOBOH KOHLEMNUHH,
[JIAaBHbIM OTJIHUHEM KOTOpPOH ObLIO MPH3HaHHe ropasnd GoJibliell APEeBHOCTH H
ropasao GoJsbllieil JAMTEIbHOCTH BCEX CTAaAMH Pa3BHUTHSI MaTePHA/IbHOH KyJb-
TYpHl NaJIeOJIHTa, YeM cudTajoch pasee. ITosxke, B 1948 r., 6blya ony6iauko-
BaHa pa6ora B. V1. I'pomoBa (4), B KoTopoil OH, OIIHpasACh Ha 3HAYKTEJNLHO 6O-
Jiee OGIIMPHBIN MaTepHaJ, pa3BuJ NOAPOGHYIO apryMeHTalHIO 3TOil HOBOH TOY-
KM 3peHHs1 Ha reoJIOTHYeCKH{I BO3pacT maseoJHTa, NOJYYHBIIEH B HacTosillee
BpeMs 1IHpoKoe npusHanue B Coerckom Coiose. B Gosee kpartkoii ¢opme reo-
JIOTHYeCKHe U apXeoJIOTHYeCKHe N0Ka3aTesIbCTBA NPaBWJILHOCTH HOBOH TOUKH
3peHnsl 6blTH HanoXeHH B 1950 r. B crathsix B. U. T'pomosa (5), I1. I1. Edpnu-
menko (9) u I1. H. Bopuckosckoro (1%. Kpome Toro, OCHOBHEIE BHIBOJIHI 11O rec-
qtorud najieonutra CCCP 6vuin ony6aukoausl B, M. I'pomosbiM, I'. A. Bonu-
‘OcmonosckuM, I'. @, Tebeuom u §1. 51. Porunckum B Tpynax XVI u XIX ceccnit
MexnyHapoasoro reosioruyeckoro Kourpecca (7, 26, 29).

Heo6xonumo monuepkHyTb, UTO €CJH NE€PBOHAYAJbHO PEBH3HA CTaphIX
TIIpefCTaB/eHHH OCHOBHIBAJAaCh Ha CPAaBHHTEJBHO MaJiOM KOJMHUYeCcTBe (HaKTOB,
TO HBIHe Jei0 o6cToHT coBepliieHHO uHaue, Cefiuac B npeaesax CoBETCKOro
‘Coro3a u3BecTHO Gosiee 300 masieoTUTHYECKHX NMAaMATHUKOB, Gojiee MJIH MeHee
XOpOLIO M3yYeHHBIX TeOJIOTHUeCKH M apxeoJorHueckd. OHH pas6pocaHBl Ha
OTPOMHOM TIPOCTPAHCTBE OT 3alMaJHBIX TPAHHUL CTPAHHl MOYTH A0 MoGepexba
Tuxoro okeaHa M OTHOCATCS KO BCEM CTaJHSIM Pa3BHTHS MNaJeOJHTHUECKOH
KYJbTYPHI—OT NO3JHETO IMIeJJI# 0 KOHIA BEPXHEro najeo/uTa BKJAIOYHTENBHO.
Kak nokasama AHCKyccHsl Ha mpoucxonuslieM B Mae 1957 r. Bcecolosnom co-
‘BEIIaHHH MO H3YUYEHHIO YETBEPTHUYHOTO EPHOJA, aHAJU3 5TOro rpoMajHOro H
Pa3HOCTOPOHHEr0 MarepHasta B LeJOM MOATBEPKIaeT CNPaBelJHBOCTb OCHOB-
HBIX nosoxeHu#t, BeiABHHYTHX . ®. Mupunnkom u B. U. T'pomoBriM. HoBrie
«bakThl, CTaBIIME H3BECTHbIMH 3a MOCJENHHE rojbl, TPe6YOT JHIIL H3MeHeHHs
A YTOUHEHHsI MOJIOXKEHHI HOBOIH CXeMBl MO OTHAeJbHBIM YACTHHEIM BOIPOCAM.

B crpanax 3amagwoit u Llentpasbnoii EBpomel 3a ucrekiiee 20-ietHe
TaKyKe MPOM30LLIA CYIIeCTBEHHAs! SBOJIOLHS B3IVIALOB HA eoJOTHUeCKHH BO3-
pacr naseonura. B yacTHOCTH, IIHPOKO PACMPOCTPAHUJIOCH MHEHHE O TOM, YTO
HMXKHHIl MaJIeOJIHT OXBATHIBAaeT BeCbMa AJIATebHBIH OTPE30K BpPeMeHH H ero
HayvaJ/o YXOAuT JaJieKO BIJIyOb IJeficTolleHa, BO3MOXKHO, laXe A0 CaMoOro ero

! Norndn Ha V xowrpecce MeXAyHapoAHOA acCOUHAUMH MO H3YYeHMIO UeTBEPTHUHOTO
sepHoRa. Maapun, ceurabpn, 1957 r.
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[ipexiie BCETO CIIENYET YNOMAHYTh IMHHIHbIE HAXOAKH THIHYHO MyCThepCKHX
oTLLIENOB, CKpe6e/l H OCTPOKOHEUHHKOB Ha p. JHlecHe, rie oHH GBLIM H3BJIEeYeHH!
3 OTJIOKeHHI], TOJCTHJIAIONUIMX B TOM JKe pa3pese MOPeHY MaKCHMajlbHOTO
(nHenpoBCKOI‘O) onenenenusi BocrouyHo-EBponefickofi paBHunb ($13Bu, Apa-
JOBHYH, Hymxgpn). ITockoabKy A0 Mmoc/JefHero BpeMeHH HH Y KOro He BO3HH-
a0 COMHEHHIl B COOTBETCTBHH JIHENPOBCKOTO OJie[leHeHHs: MaKCHMaJbHOM
cTafiil AJbMHACKOrO PHCCA H 323JBCKOMY OJEICHEHHIO CesepHoit I'epmanuy,
ro HET OCHOBAHHI COMHEBATBCS H B J0- MJIH PAHHEPHCCKOM BO3pacTe YKasaH-
HbIX HAXOLOK % .

Dr0T BHIBOI XOPOLIO MOATBEPKAAeTC YCJOBHSIMH 3aseTaHHs MYCTbepCKOH
crosuku y cea. Koaak, 6au3 [lHenponeTpoBcKa, HEMOCPEACTBEHHO K IOTY OT
rpaHHLEl AHENPOBCKOTO OJIE/IeHeHHS!. CTPHHKa y ceJ. Konak saseraer B o3ep-
Ho-aJITIOBHAJbHBIX OTJIOXKEHHSAX BHICOKOH Teppachl 60KOBO# 6aJIOUHOI - LOJIHHEI,
priafatomeil cnpasa B J{Henp, KoTopble norpeGenn nox 20—25-merposoit Toa-
el écca ¢ TOPH3OHTaMH morpeGeHHbIX noys. Mopdonornyecku Teppaca Ko-
JlaKa XOpOIIO YBsI3bIBAeTCS C TaK Ha3blBaeMoH msaTod Teppacoit [lHempa, mo
TePMHHOJIOTHH YKDAHHCKHX TeOJIOroB. dra mocielHAs HeMHOro Bhlllle JlHen-
pONeTPOBCKA MEPEKPBITA MOPEHOH THENPOBCKOrO OJle/IeHEHHs, H BO3pacT ee
AJLIOBHSI. @ 3HAYHT H MYyCTbepcKol cTosHKH Kopmaka, okasbiBaeTcsd mpef- HJIH
paHHepHCCKHM.

B aHaJOTHYHBIX CTpaTHTpaUuYeCcKUX YCJNOBHAX OBUIH ClesaHBl HAaXOAKH
MYCTBEPCKHX OpYAuil u oTulenoB ¥ B GacceiiHe [loHa, a TaKkKe Ha CEeBEPHOM
pepery A3oBckoro Mopsi y cesl. BeccepreHoska u JlakereMoHoBKa. B mocines-
HUX ABYX NYHKTaXx OTILeN M CKPe6OK MyCTbepCKOro o6/MKa HaiifleHbl B ToJllle
Jnécca, NepekphIBallell BTOPYIO Teppacy HoGepelkbs, CJIOKEHHYIO eCKaMH TaK
HAa3bIBAEMOrO JIPEBHEEBKCHHCKOTO TOPH30HTA MOPCKHX YEPHOMOPCKHX OTJIOXKe-
yuit ¢ Didacna ponto-caspia Pavl. u Paludina diluviana Kunth, xortopsiit
fMeeT HECOMHEHHO HMXKHelselcroueHoOBHIT BospacT. Tonma Jécca, kporouias
Teppacy, HMeeT MOIIHOCTb 15—20 M, colmepXHUT ABa XOPOIUO PAa3BHTHIX H BbI-
JepXKaHHBIX MO NPOCTHPAHHIO FOPH30HTA MNOTrPeGeHHBIX YePHO3eMHBIX I04YB.
B 3TOM OTHOIIEHHH, a TaKXe M0 HEKOTOPBIM JAPYTHM JeTajsM CTPOeHHs, 3Ta
JéccoBasi TOJIILA COBEPLIEHHO TOX/JECTBEHHA JIECCOBOMY MOKPOBY NATOH HHXK-
HeruteiicTolleHoBol Teppach IHenpa, K 1ory OT IpaHHIE AHEMPOBCKOrO OJele-
HeHHsl, TAe [Ba TOPH30HTA MOrpeGeHHBIX NOYB HPHHSITO COOTBETCTBEHHO CO-
MOCTABJATH C PHCC-BIODMOM H MHHIENb-DUCCOM aJIbIHACKONH CXeMHBI, a pas-
JIeNIA0IIHe B NepeKphIBaIolIne UX SIPYCH Jécca — ¢ PHCCKHUM H BIOPMCKHM Be:
KaMH. MycTbepckHe opynusi Ha A30BCKOM moGepexxbe OblIH HalfleHH B HH3aX
Jécca, NepeKpHIBaOILero BTOPYIO CBEPXY MorpeGeHHYIO NMOYBY, T. €. 110 aHAJO0-
TH# ¢ fonuHo# [lHenpa, B paHHepHcCKUX oTjoxkeHusix. Bo Bpems 11 Konrpecca
INQUA 3T1u paspesbl AeMOHCTPHPOBAJHUCDH [eJleraTaMH, H HX TPAKTOBKA HH Y
KOTO He Bbi3BaJjla Bo3paxeHnuit (19).

TlpenpHcckuiy MM paHHEPHUCCKHI BO3pacT MYCThePCKHX MaMSITHHKOB J0-
BOJIbHO YOeJHTeJIbHO YCTaHaB/IHBaeTCs TakxKe A YepHoMopcKoro nobepexbs
KaBkasa B npemesnax A6Gxasun. Ilpexnme Bcero, OTLIENB! MYCTbEPCKOTO THMNA
6buTH 31€Ch HARNEHB! B TOJILE KOHEUHOH MOPEHBI MAaKCHMAJIBHOTO KaBKA3CKOTO |
oJeleHeHHs1 B HU30BbAX p. Koxop y cea. Lle6eabna. [Tockobky MakcuManabHoe
ojlefleHeHHe Kapkasa BceMM €JHHOLYHIHO COMOCTABJISIETCSI C PHUCCKHM oOJeje-
HeHHeM AJIbIl, TIpePUCCKHI MJIM PAHHEPHCCKUIl BO3pPAcT 3TOH HAXOAKH He-
COMHEeHeH. BoJIbIINHCTBO MeCcTOHAXOXKIeHUH a6Xa3CKOro MyCTbe pacrosaraet-
s, OHAKO. B HHBIX yCJOBHAX. 34ech B 23 mynktax HepHOMOpCKOro nobepexsnsi
H3BECTHH OOLINPHBIE CKOTIEHHS] THMHYHBIX MYCTHEPCKHX OPYAHH, 3a/IeraloIux
B GOJIBUIHHCTBE C/1y4yaeB, HECOMHEHHO, B TIOKPOBHBIX CYIJIHHKAaX H CyMecYaHbIX
UOpoJiax Ha NMOBEPXHOCTH TpeTbell 6eperoBoil Teppachl, BolcoToil 32—40 m Hax

2 Henasno A. U. Mockeutun (12) BhCKasas NpeiloJioiKeHHe o BO3MOXHOM COOTBETCT-
BUH HEMPOBCKOTO OJieflecHEHHA He PHCCY, a MHHIENO aJbMHACKON cxeMH. B TakoMm cayuae
MycTbepckHe Haxonku Ha Jlecne okasaauch 6bl ewe Gosee npeBHHMH. OJHAKO 5TO Mpeamno-
JIOKeHHe MOAaBJNAWHM GOJBLIKHCTBOM COBETCKHX T€0JIOTOB OTBepraertcs.
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‘ypoBHeM Mops. B npenenax A6xas3uu 3ta Teppaca CJOXKeHa rajeyHHKaMH, Ko-
“TOpHIE, TaK JKe KaK H NOKPBLIBAMIHe HX CYTJIHHKH, SBJAAIOTCH NMPHYCTHEBLIMH
HAaKOIUIEHHSIMH peK, creKawouux ¢ KaBkasckoro xpe6ra.

C mo/HOH yBEPEHHOCTBIO MOXHO yTBepXKAaTh, YTO MYCTbEPCKHI UeJI0BeK
HACeJIs1 TIOBEPXHOCTh TEPpachl TOTAa, KOTAA aKKYMyJSLUs 3THX OTJIOXKEHWH
.€llle He 3aKOHYUJACh, T. €. YTO MYCTbePCKHe CTOSIHKH OXHOBPEMEHHHI ¢ PEeyHHI-
MH HaHOCAMH Teppachl. B mosb3y 3TOro roBopHT TOT (PaKT, 4TO HH Ha OoJjee
BEICOKOH ueTBepToii GeperoBodl Teppace, BhICOTOH OKosao 60 M, HH Ha GoJee
HU3KOIl Teppace, BblcoToll 15—20 M, MycThepckHe NaMSITHHKH, 3aJeraiollye in
-situ, He u3BecTHH. JIHMIIL BO BTOPHYHOM 3aJIeraHUH NEPEOTJIOXKEHHLIE MYCTb-
epcKHe opyAHs Oblau OOGHapyXKeHBl Koe-T[e B KOHycax BLIHOCA OBpParoB H Je-
JIIOBHAJBHLIX IJefiax, CNyCKalolMXCA CO CKJIOHA TpeThbell Teppachl Ha ThLIO-
BYIO 4acTb BTOpOii Teppachl. B To 3Xe BpeMsi Ha yeTBepTOl Teppace GoJiee ueM
B 10 nyHkrax Oblii OOHapy»KeHHl B MEPBHYHOM 3aJIeTaHHH CKOIUIEHHS] OpYAH
3HAUUTEJNbHO 60Jlee IApeBHEr0, THNHYHO KJIEKTOHCKOTO HJIH BepXHealleJbCKOro
THIA, a Ha BTOPOH Teppace — BepxHellaleONUTHYECKHe CTOSHKH. JTO MOXKeT
-ObITb OOBSICHEHO TOJIBKO TEM, YTO CTOHOHIIA MaJIeOJHTHYECKOTO YeJIOBEKA pac-
TI0J1araJIiCh HEMOCPEACTBEHHO GJM3 YPOBHS peK, OTJAaraBLIHX FajJiedHHKH H Cy-
[VIHHKH Teppac H CAYyKHMBIIMX HCTOYHHKAMHU BoAocHalOxkeHusi. Ilo Mepe Bpesa-
HHSl PEYHBIX HOJIHH M CHUXKEHHsS] YDOBHSl BOJHBIX NOTOKOB CMelllanach Ha Bce
6oslee HU3KHE Teppachl H MOJOCA HaNEOJHTHYECKHX MocesieHH Ha AGXasckom
{nobepexbe.

Tpertbst Teppaca, ¢ KOTOPOI CBSI3aHHL MYCTbepCKHe MEeCTOHAXOXKIEHHs, OKa-
3bIBaeTcs GoJlee ApeBHeH, 4eM peyHLle Teppachl, CMBIKAIOLIHecs 10 AOJHHAM
pek MsuiMThl, Kozopa u Jpyrum ¢ KOHEYHEIMH MOpeHaMH MaKCHMAJILHOTIO, T. €.
‘PHCCKOTO, OJIeleHeHHs], a ceBepo-3anafiHee, B paiioHe Couu M Tyance, oHa ne-
pexonur B abpa3sHOHHYIO MOPCKYIO Teppacy ¢ (hayHoll TaK HashIBaeMOro y3yH-
JIAPCKOTO TOPU30HTa MOPCKHX UEPHOMODCKHX OTJIOXKEHHH, OOBLIYHO COIMOCTaB-
JITEMOr0 ¢ MHH/eJIb-DHCCOM HJIM HAayajoM DHCca aJjbIHACKOH CXeMHl.

Tlpexpucckuit WM paHHEpHUCCKHE BO3pacT abXascKkoro MYCTbe HaXOMIMT,
“TaKUM 00pa3oM, JOCTAaTOYHO yGeluTeNbHEIE JOKa3aTebcTBa. UTo 2Ke Kacaercs
KJEKTOHA M BEepPXHEro amless, TO OHH OKasblBaloTc elle GoJiee JPEBHHMH.
YerBepTasi Teppaca, ¢ KOTOpol OHH CBsi3aHHl, NepexoAHT B paiioHe Couu B
:abpasHoHHYIO Teppacy ¢ (ayHoll IpeBHeeBKCHHCKOrO rOpPH30HTa, COMOCTABJISA-
€MOTO C MHHIEJIEM HJIM Haya/loM MHHAEb-PHCCA AJIbIHHCKOH CXeMHl.

B mocjienHue roakl HOBOe MOATBEPIK/JeHHe TAKOH NaTHPOBKH AaJH PacKom-
KH BHOBb OTKPHTOH MycThepckodl crosHkM y . CraJjusrpana Ha Bouare
(2, 6, 12). 3nech cy10# ¢ KyJbTYPHEIMH OCTAaTKaMH 3aJ/ieraer B BepXHell yacTH
AJTIOBUAJIBHEIX OTJIOXKEHUH, NPEJNOJOKHTEIbHO OTHOCHMBIX K TaK HasbiBae-
MOMY Xa3apCKOMY sfIpyCy, Hal KOTOPbIMH cJjeAyer 15-mMeTpoBas To/Ia
CYIVIHHKOB aTeJIbCKOTO TOPH30HTA C ABYMA NOrpeGeHHEIMU NOYBAaMH B HUXKHeH
YaCTH, a ellle BHIIE — MEeCKH H TVIMHBI XBAJBIHCKOTO sIpyca JpeBHEKACMHUHCKUX
CTJIOXKEHHI, MOLIHOCTBIO B 4—5 M ¢ XxapakTepHBIMH i HUX Buiamu Didacna
H Dreissensia. Ha ocHoBaHuH aHanu3a COOTHOLUeHHiT APeBHEKACIHNACKUX OTJIO-
JKeHHit ¢ Teppacamu p. Bosaru, a 3THx mocJeqHHX ¢ JeIHHKOBHIMH 00pa3oBa-
HHsIMUH cpenHell uactH Bocrouno-EBpomnefickoii paBHHHBI, YCTaHaBJHBaeTCs
(15), yto xasapckde cC/IoOM He MOTYT OBITb MOJOXEe MAaKCHMAaJbHOTO, T. €.
PHCCKOro, OJIEIEHEHUsI, OTJIOXKEHHsI MaKCHMyMa XBaJIblHCKOH TpaHcrpec-
cuu Kacnusi COOTBETCTBYIOT BIOPMCKOMY BeKy, aTelbCKHe e CJIOH 3aHH-
MaloT MPOMEXYTOUHOE NOJOXKeHHe, B wacTHoCTH, BecbMa BO3MOXKHO, UTO TO-
rpeGeHHble TOYBHI HH30B ATEJbCKHX CJIOEB OTBEYAOT pPHcc-BlopMYy. Takum
06pa3oM, CTaJIHHTPaACKasi MyCTbepcKasi CTOsIHKA, MO BCell BUAMMOCTH, HE MO-
JIOXe pHCCa, XOTS ee BO3PACT NOAJNEKHT €Lle YTOUHEHHIO.

B nonosHeHHne cienyer NOAYEPKHYTb, YTO HHIAE B JIEJAHHKOBOH o6JacTH
Bocrouno-EBpornefickoii paBHHHB [IOKa He HallJleHO MYCTbepCKHX MaMATHHKOB,
3ajieralouiux crpaturpagHuecku Bblille MOPEHBl JHENPOBCKOTO oOJieleHeHHus
HIH Xe B OTJIOXKEHHSIX, KOTOPble MOXKHO GBlJIO OB CUHTAaTh IBHO Gosiee MOJO-
AbIMH, YeM HOocC/efHAA. DTO TaKkKe SBJSETCS HeMaJIoBaXKHHIM YKa3aHHeM Ha
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niero mamonra — Elephas primigenius Blum., BnepBble nosiBUBIIErOCS B BO-
crouHoli EBporne HakaHyHe MaKCHMyMa [HENPOBCKOrO OJIEAEHEHHs], O YeM ro-
BOPAT HAXOJKH YacTell ero ckesera NMoj MOPeHOH 3TOro Bospacra Ha JlHempe.
Jlyume Bcero usyyennas dayna cran. Mibckoil Bkiouaer B CBOi cocras npef-
CTaBUTeJell TOro CTEMHOro KOMIJIEKCa, KOTOPHI BNOCIEACTBHH HEM3MEHHO CO-
MpoBOXKAaeT MaMOHTa B (payHe BepxHero najeoauta (Bison priscus, Saiga
tatarica u Apyrue). DeMeRTE! COBEPIIEHHO HHOTO, SIBHO TOpasao 6oJjiee ApeB-
nero, ayHHCTHYECKOTO KOMILJIEKCAa CONMPOBOXKAAIOT IMaMSATHHKH DAaHHEro H
paspuTOoro Myctbe. [lJsi HHX, KaK 3TO MOXKHO CYAUTH MO cTosiHKaM B Kopa-
ke y Juenponerposcka u B meuepax Kumnk-Ko6a u Yokypua B Kpbimy, xa-
pakrepeH 6osiee apxanuHblil BUA cioHa — Elephas trogontherii Pohl., asasio-
IHICS, HECOMHEHHO, NMpeJKOBOH (POPMOH MO OTHOWLIEHHIO K HAaCTOSILIEMY Ma-
MOHTY. DTOT BHI CJOHA BMeCTe ¢ TaKuMH dopmamu, Kak Bison priscus var
longicornis W. Grom, Megaceros germaniae Pohl., Equus chosaricus
W. Grom. u gpyrve, TUDHYeH JJIs1 TaK Ha3hlBAeMOrO Xa3apCKOro (payHHCTH-
yeckoro xommekca B. U. I'pomosa (3, 4), HauGojee KpyMnHbBE MEeCTOHAXOX-
JIeHHs1 KOTOPOro H3BEeCTHH M3 aJIOBHaJbHBIX (ranmii xasapckoro sipyca Ilpu-
KacCIHACKON HM3MEHHOCTH M CHRXDOHHBIX eMy oTJioKeHHH mo Bosare u HuXk-
Heil Kame. DtoT Xasapckuil QayHHCTHUECKHH KOMIJIEKC CBONCTBEHEH CJIOSM,
OTBeYaiolllHM NPHMEPHO KOHIY MHHIEJNb-PHCCA H CAMOMY Haudajy pucca ajb-
ruiickoll cxeMbl. PayHa HUIKHEMYCTHEPCKHX MECTOHAXOXKAEHHH OTJIHYaeTCs OT
Hero JIMUIb NMOSIBJEHUEM OTCYTCTBYIOIIMX B THIIHYHBIX CJIY4asX BEICOKOGOpeasb-
HbIx M noJsapHeix ¢opm (Rangifer tarandus L. B crosuke Koaak B neiepe
Kunk-Ko6a B Kpeimy, Vulpes lagopus L. B nemepax Kunk-Ko6a u Amxu-
Ko6a B KpbiMy 4 T. 1.). 3T0 NpeKpacHO YBS3LIBAETCs C OTHECEHHEM PaHHero
MyCTbe K Hayaly pHcca,

Takum obpasom, cpenuuit maneonut uian myctbe B CCCP oxBaThiBaer B
HEJIOM, BHIHUMO, OUeHb GOJbIION NPOMEXYTOX BpeMeHH — OT KOHLA MHHIeNb-
pHCCca M HayaJa pucca A0 MO3AHEro pHCCa HJIM Hauaja PUCC-BIODMA BKJIOUH-
TeJIbHO. ['py6o roBopsi, B OCHOBHOM MYCThbE COBIajaer ¢ pHccKAM BekoM. flpu
3TOM CJICAYeT MOAYEPKHYTb, UTO Gosiee MeTaJIbHO LaTHPOBATh OTAENbHBIE CTO-
SHKH M CTajIMH Pa3BUTHs MYCTbe NoOKa Tpyano. B wactHocTH, ajsi BocTtouno-
£Bponeiicko#i paBHHHBI B HAacTOsIlllee BpeMs VCTAHOBJIEHB! [Be KPYINHble (pashl
pacCIIUPEHHsT OJefleHeHUsI B PHCCKOM BeKe — JHeEMPOBCKAasi ¥ MOCKOBCKasi, KO-
TOpble pa3fejieHEl BO BPeMeHH TaK HasblBaeMOH OIMHIOBCKOH 3MOX0H noren-
JEHUS KIUMaTa, TPAKTyeMOH OJHHMH KaK HHTePCTaIHaJ, APYTHMH — KaK HH-
Teprasnnaj. BriosHe BO3MOXKHO, 4TO HEKOTOphie ONpefesleHHO MONMevalolllde-
Csl pa3JiuHs B KJIMMAaTHUYeCKOH 0OCTaHOBKe, CKa3LIBAIOLIYeECs Ha cocTaBe ¢ay-
bl pa3HBIX MYCThEPCKHX cTOSHOK KpbiMa, 0OBACHAIOTCA MMEHHO 3TOH CMeHOH
MOMEHTOB MOTENJIEHUST H MOXOJIONAHHA B TeueHHe PHCCKOro Beka. OIHAKO OT
KaKHX-JH60 KOHKPETHBIX COMOCTaBJAEHHH MBI cuuTaeM NoKa GdJee OCTOPOXK:
HbIM BO3JEpPIKATHCS.

INepexons kK 06OCHOBAHHIO FeONOTHUECKOrO BO3pacTa BEPXHETO MaJieo/IHTa,
HeOGXOAMMO TIpeKjle BCero OCTaHOBUThLCS fa mnpobJeme opuubsika B CCCP.
B 30-x romax TeKkyllero CToJieTHs KaK B COBETCKOil, TaK M B 3apy0eXHol ap-
XeOJOTHYECKON JINTepaType MHOTHE BepXHenaJeojHTHUecKHe CTOsTHKH BocTou-
Ho-I'Bponefickoil paBHHHBI OTHOCH.HCh K OPHHBSKCKHM. HacTb M3 HHX, TakHe,
Kak Mesun, CynoHeBo, Ilymkapu-1, no yc/JOBHAM 3aJjleraHHdsi sIBJASIIOTCST pHCC-
BIODMCKHMH W/l paHHEBIOPMCKHMH. Jlpyrasi vacTe, Takie, Hanpumep, Kak JKy-
paBka, EanceeBuuH, COBEPLIEHHO CNPaBefJHBO OTHOCHJHCH reoJoraMH, B ua-
ctioctH I'. ®@. Mupuunkom u B. B. Pesnnuenko (16, 20, 21), K BlopMy HJH
fla¥e K KOHIY BiopMa. Tak e TouHO 06CTOAJIO &0 H C PAAOM CTOSIHOK, OT-
KpHITHIX Ha p. [IHecTpe pyMbIHCKHMH HccaexoBateqasmu (30). Tlocsae metasb-
HOI'O H3YyUeHHSI BCeX 3THX MeCTOHaXOXJEeHH/T oGHapyKHach OMIHO0YHOCTh HX
TlepBOHAYAJIbHON apXeonoruyeckoil natuposku. CTOSIHKH, NoA0GHble Mesuny,
Cynoneso, [lymkapsam-1, okasajuch comorpefickuMH, a Takue, Kak JKy-
paBka, EnuceeBHud # GOJIBIIHHCTBO JHECTPOBCKHX MeCTOHAXOXKAEHHH, — OTHO-
cAIMMAUCH K mosaHeMmy Manjeny (10). B Hacrosiee BpeMsi cpelH COBeTCKHX

18



apXeoJI0roB 110 3TOMY MOBOAY He ocTasoch COMHeHHH; BMeCTe ¢ TeM OTHAJH U
pCsIkMe OCHOBAHHHM OTHOCHTb OPHHBSIK K DHCC-BIODMY, a TeM GoJlee K BIOPMY.

MaJio TOro, cefyac MOXHO yT3epXAaTh, YTO THIIMYHOTO OPHHbAKA B Mpe-
penax CCCP BooGille ner. Bamke BCero THMOJOrHYECKH CTOAT K 3aNafHOMY
opHHBAKY HEKOTOpble KPBIMCKHe CTOsHKH (CiopeHb-1), HO H OHH HMeIOT CBOe-
o6pazHbie 4epTel. UTO XKe Kacaercs TeppHTOpHHU Boctouno-EBponeiickoil pas-
MMEBL, TO 37€Chb JlaXKe Camble ADPEBHHE M3 BEePXHEINAJICOJHTHYECKHX NaMsTHH-
xop (TenbmaHOBCKasi crosinka Ha [loHy), Hapsily C NpH3HAKaMH BecbMa
apXau4HBIMH, OGHAPYKHBAIOT B THMOJIOTMH KPEMHEBOTO MHBEHTAPs yIKe OMpe-
pejieHHo cosotpeiickne uepthl (10). Bmecre ¢ Tem 06PamaeT Ha ce6st BHH-
MaHHe 1 TO 0GCTOATE/IbCTBO, YTO CTOAHKH PAHHHX CTaJMil BEPXHEro NajleoJuTa
OTCYTCTBYIOT B Mpele/iaX NJOLIA/H, 3aHATON NHEMPOBCKHM M JOHCKHM Si3bl-
KaMH MaKCHMaJIbHOTO OJlefleHeHHs, TAroTess WJIH K 30He BHAOJb CaMOH ero
rpauMilbl, WIB K SKCTParIsilHaJbHOA 0GJacTH.

YunuTolBasi CKa3aHHOe BhILIE O Bo3pacte (pHHAJBHOrO MYCTbe, MOXHO Ipef-
[1OJIOXHTh, UYTO CMEHA MYCTbePCKOH CTaJHH BePXHUM I1aJe0JHUTOM MOLJA IIpo-
n3oiiTd B BoctouHoii EBpomne enie' B neproil mo/Jl0BHHe pHCCa, B CBA3H C YeM
OpHeHDbSIKCKHI 4e/JOBEK H He MOT 3aCeJIUTh IUIOLA/b O/iefleHeHus!. XapaKTepHO,
yTo MMEeHHO B cTOosiHKax KpriMa, GJuxKe BCero HamOMHUHAIOIIMX 3amafHbLi
opHHbSIK, OOHAPYXMBAIOTCS CJlefibl HauGosiee Pe3KOro IMOXOJOAAHHS KJIHMATa.
HUMeHHO ¢ HHMH CBSI3aHBl HauGoJiee MHOTOUHCJEHHBIE HAXOAKH TaKHX XOJIO-
J0MI06HBLIX U JaxKe sIBHO NOJISIPHBIX BHAOB, Kak Rangifer tarandus, Vulpes
lagopus, Lepus tumidus, a u3 ntun — 6esias kyponarka (Lagopus lagopus)
u agpnuiickasi ranxka (Pyrrhocorax graculus). BrnonHe 3akoHHO CBSI3BIBAThb
3TO pe3Koe MOXO0JI0NaHHe, CONPOBOXK/aBllleecs: IMHPOKHM pacceJieHHeM XO0JI0I0-
Ja106UBHIX ¢opM Aaxe B KpriMy, cO CTagusIMH MaKCHMAJbHOIO, T. €. PHCCKO-
ro, ojiefieHeHHs, 3 He C BIODMOM, KaK 3TO JenaloT OObIYHO.

BaxKHBIM apryMeHTOM B MNOJIb3Y TAKOr'0 NMPeANOIOMNKEeHHS SIBJISIOTCA YCJI0-
BHA 3aJIeTaHHsI COJIOTPENCKHX U MalJIEHCKHX CTOSHOK, BECbMa MHOTOYMCJ/IEH-
Hbix B nmpefaenax Bocrouno-EBponefickoit paBHHHBL 31ech HX 0COGEHHO MHOrO
B 30He, JleXalllefi MeXAy TPaHHLAMH MaKCHMAaJIbHOrO (JHEPOBCKOTO) U BIOPM-
cKoro (BaJafcKoro) oJelleHeHHi, B TOM 4Hc/e H B Ipefesax RHEMPOBCKOro
H JOHCKOTO JIeJJHHKOBBIX f3bIKOB.

OcobeHHO NbKa3aTeJbHBl YCJOBHSI 3aJIeFaHHs 3THX CTOSIHOK B OacceiiHe
HHenpa # ero GoJibitoro Jesoro npuroka — Jecust (11, 15). CtpoeHue uetBep-
THYHBIX OTJOXeHHII B cXeMe 3Jech TaKoBo. Ha BomopasmenabHblx naato H
JAPEeBHUX PeYHBIX Teppacax, liepeKphIThIX JHETPOBCKOH MOpeHOoil, pacmoJaraer-
¢l TO/IIIA JIEécca MOUIHOCTBIO B 4—8 M, pasje/eHHass c1a6o BbIpaXKeHHOH Ma-
JIOMOLLHON Morpe6eHHOfi NMOYBOl HAa BEPXHIO H HHXKHIOIO uyacth. JléccoBas
TOJIILA OINYCKAaeTCst MO CKJAOHAM JNONHH U G&JIOK, YBEJIHYMBAsCh B MOLIHOCTH
1 NIepeXofisl B CAOHCTHIE JECCOBHIHBIE CYIJIMHKH AEMIOBHAJBHOTO H aJIOBHA/b-
HOTo MpoucxoXKAeHHA.- Takoro poma CYMJIMIKH LeJHKOM I[ePeKpPLIBAalOT TakK
HA3bIBAEMYIO TPeTbio ([0 TEPMHHOJOTHMH YKPAHHCKHX FeOJIOTOB) WJIH <«OJHO-
JIECCOBYIO» Teppacy, Iie BHH3 MO paspe3y OHH INOCTENEeHHO NepexomsiT B pyc-
JI0BhIe aJIIOBHAJIbHBIe NecKH. K «0qHOMECCOBOM» Teppace NMpHCJAOHeHa GoJjee
MOJiOflasi MecuaHasi Teppaca, HECOMHEHHO, BIOPMCKOro Bo3pacra. JTo ycTa-
IaB/IMBAETCS 110 ee COOTHOLIEHHIO C KPaeBHIMYU JICJHUKOBLIMH 06pPAa30BaHHAMH
B BePXOBbLAX W IO TMPUCYTCTBHIO B BEPXHHX I'OPDH30HTAX TePPACHl MHUKDOJHTH-
YecKHX naMsaTHHKOB. Cama «oJHOJEccoBas» Teppaca CTOJNb JKe HECOMHEHHO
CJI0XKeHa B IVIaBHOM Macce DaHHEBIOPMCKHM &JIIIOBHEM, YTO BBITEKAET ONSThb-
T4KH M3 €ro COOTHOLUEeHHl C JeTHUKOBHIMH 00pa3oBaHUsAMH B HCTOKax [IHenpa
H €ero BepXHHX NMPHTOKOB. UTO XKe KacaeTcsi BOAOPA3AeJbHOrO Jécca, KOTOPHIH
TacCTHYHO (alHaJbHO MEPEXOAUT B aJUIIOBHH «OIHOJECCOBOIH» Teppachl, ua-
CTHYHO MepeKphiBaeT NOCTeAHUH, TO €ro BO3PacT, OUeBHAHO, TaKXKe BIOPMCKHIL.
Ilpu stoM paspensomyio Jsécc c1a6o pasBHTYIO MOTPeGeHHYIO MOYBY CKOpee
BCEro cjieflyeT COMOCTaBJATbL ¢ HHTepcTaaua oM BiopMm I — BiopM II wau «mo-
JIOrO-1IeKCHHHCKUM MeXJeauukoBbeM» A. M. MockBuTHHa (BTOpOe HOBOE
Mexienuukosbe C. A. fAxkosnesa —17,23). JI&cc noacTuHaaeTcs MOILHON, XO-
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TBepKAAETCS TaKXKe XapaKTepoM cayHbl, GJIOPH H PSAOM MPH3HAKOB, YKa3bi-
paloOLIAX Ha BecbMa cyposbiil kanMar. OmHako 3ajleraHie HEKOTOPHIX H3 HHX
B BepXHUX TOPH3OHTAX a/LIOBHs PAHHEBIOPMCKOH Teppackl FOBOPHT 32 TO, 4TO
yapien B npeneitax CCCP NpHXOMMTCS OTHIONb He TOMBKO HA KOHeW WJH Ha
pTOpYIO TIOJIOBHHY BIODMA, HO OXBATBIBAET BeCbMa 3HAUHTEJILHYIO 4acTb BIOM-
CKOro Beka.

[TonseneM utord. Kak BUAHO H3 M3JI0KEHHOTO, HAIUH BBIBOALI MO T€OJOTH-
4eCKOMY BO3DACTy NaJeoJIuTa NEeHCTBHTEJbHO peLIHTeJbHHIM 06pa3oM pacxo-
pgsiTcsl KaK CO CXeMaMH Jie Mopruawe u A. Ilenka, Tak # B 0COGEHHOCTH CO CXe-
Mot M. Byna u K. O6epmaiiepa, KOTOphle TNOJIb3YIOTCS ellle NPH3HAHHEM B
3anansoil EBporne. I'opasno GsHKe OHH CTOST B OCHOBHBIX CBOHX IOJIOXKEHH-
4x K cxeMaMm, B cBoe BpeMsi pasButhiM K. Baiiepom (25) u B. 3éprenem (34),
x0T H He BIOJIHe c HuMH coBnajaior. B npemerax CCCP nauGosee yeTko
yCTaHABJMBAETCS TEOJOTHYECKHH BO3PACT PAHHEr0 H Pa3BHTOrO MYCThe, C O
Ho#i CTODOHBI, H COJIIOTPE M MajyleHa — ¢ APYyroi. PaHHee MycTbe OKasbiBaercs
npeAPHCCKUM HJH PaHHEDHCCKHM. Pa3sBHTOe MYCThe COOTBECTBEHHO CJIelyer.
COMOCTABJSATh C MAKCHMYMOM PHCCKOro (JZHeNpOBCKOTro) osiefieHeHus. Ortciona
ICHO, 4TO BCe GoJlee paHHHe CTYMeHH N1aJleoJHTa MOTyT AAaTHPOBAThCS BpeMe-
EeM He TO3JHee MHHJIeNb-pHCCA (KJIEKTOH, BEPXHHI awesb), a COGCTBEHHO
HHXXHMIA MaJdeONUT (THUMHYHBLIA allnejb M Ile/MIb) — MHHAENEM HJIH JaXe ca-
MBbIM Ha4aJjJoM IJIefiCTOLieHa, BIUIOTh JO BH/IadpaHKa. 3aMETHM, UTO MOCJIe/-
HeMy He NPOTHBOPEYAT reoJIOrHYeckHe H NaJIeOHTOJOTHYeCKHe NaHHbie H3BECT-
HBIX MECTOHAXOXMAeHHA cuHaHTpona B Kutae u murekantpona Ha Slse.

Coumorpe B CCCP crosib e ompefie/leHHO AaTHPYETCS PHCC-BIODMOM HJIH
pavasoM BIOPMA, a MellJleH — BIOPMOM B Go.blieil ero uacTH. MeHee omnpeme:
JIeHHO IOKa cTpaTHrpaduyeckoe NosoKeHHe (DHHAJBHOrO MYCTbe M PaHHHX
CTafHii BepXHero naJjieoJIHTa, OTBEYAIOMIMX 3anmafgHOMy OpHHbAKY. OHH, BH-
JHMO, MPUXOJSATCS Ha BTOPYIO TIOJIOBHHY HJIH KOHell pHCCa M HayaJo pHCC-
siopMa. HyXHO NIpH 3TOM 3aMeTHTb, YTO He HCKJIIOYeHAa BO3MOXKHOCTb Aaxke -
OJIHOBPEMEHHOrO CYINeCTBOBaHHA (HPUHAJIBHOPO MYCThe H PaHHHX (OPM BepxHe-
najeoJInTHIECKOR KyJAbTyphl B pasHeix pafionax CCCP. CsoeoGpasue mocsen-
HHMX B THIOJIOTHUECKOM OTHOLIEHHH YKe CaMoO Mo cebe He MO3BoJsieT GhITh YBe-
PEHHBIM B TOM, YTO XDOHOJIOTHUECKH CMEHAa CXOIHBIX KYJbTYP 3TOrO BpPeMEHH
ua samajge H BocToke EBponBl MpoTekaJa BHOJHE OAHO3HauHO. Kpome Toro,
caMo HCTOPHKO-apXeoJoruueckoe sHaueHHe ¢uHaapHoro myctbe B CCCP He
BIIOJIHE SICHO, OCOGEHHO YUHTHIBAs TO, UTO B OJHOH H3 MOXOGHOTO THIIA CTOSIHOK,
& Crapocesibe B KpeiMy, HafiIeHBl OCTaTKH 4eJIOBeKa, MO THIY OTHOCALLErocs
yxe Kk Homo sapiens, a He K HeaHAepTAaJbIY, HOCHUTENIO THIIHYHO MYCTbepCKOH
KyaeTyphrl (14, 22).

M3 3THX KpaTKuxX 3aMedaHH BHIHA BCH CJOXKHOCTb CTOsIllefl Mepel] HAMH
npoGaembl. PasHopeunsi B onpejie/ieHHH TeoJIOTHYeCKOTO BO3pacTa NajleoJnTa,
BO3HHKLIME B Hactosilnee BpeMs (35), KOHEYHO, MOryT OLITh B 3HAUHTEJNbHON
CTeNeHH CJIeJACTBHEM OMIHGOUHOrO HCTOJKOBAHHSA KAKOH-TO YacTH reoJsioruye-
CKHX U apxeosornueckux ¢akrtos. [TogoGHble NPHYHHBI Pa3HOIVIAcHit Jerue H
fipolle BCEro BRISICHHTb M YCTPAHHTb MyTeM KOJIJIEKTHBHON peBH3HH JAHHBIX IO
KOHKDETHBbIM [1aJIeOJHTHUECKHM MaMsTHUKaM. Bo3MoXHBI, ONHAKO, H NPHYHHBL
HHOTO pOjfia, BHISICHEHHE KOTOPHIX sSIBASETCsl ropasgo Gosee TPYAHBIM H IJH-
TeJIbHBIM JesIoM. MBI HMeeM B BHAY CyLIeCTBeHHEIE Pas3/IMYHA B Ipollecce CMe-
HBI -(hOPM MaJICOJMTHYECKOH KyJbTYPEl, a8 GuITb MOXKET, H aHTPONOIOTHYECKHX
THIIOB CaMOro 4esioBeKa B pasHbXx dactsix EBpasnaTckoro KoHTHHeHTa. Heko-
TOPBIE H3 3TUX Pas/HUHH yXe ONpeleJeHHO BLISIBHJIHCb, HO NMOKa elle TPYAHO
CKa3aTb, HACKOJBKO OHHM Pe3KH H TJiyGoKH B meficTBHTeabHOCTH. OfHaKo pac-
CMOTPeHye 3TOH CTOPOHHI LPOGJeMBl BHIXOAMT 32 PaMKH HacTosilled CTaThH H
siBNsercs 3ajaueil AajibHellnell MUCKYCCUH.
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Ta6auna 1

CpaBhHTeAbHBIE CTPaTHrpaduyecKHe paspesnl JxanabMuHcKOfi ® YKuaananHcKoA Myaba

% Ez ) g a Paapes 1 Paapes 11 Paapea 111
£ ge z 2 [ JIKauABMHENCKAS MYJbAa (3aMafnas 9acTb) IlauabMHKECKas MyJaoia (pafion Kapanxaabckoro Kunaupudckas g BocTOWNaAs
& 6% g EE & 'MeCTOpOXACHHA) vactb XaHAbLMHHCKOR MYJbab
L]
=
E [lepecnanBanHe KPYMHBIX H MEJKHX aneBPOJHTOB C ApTHJAHTAMH ¥ MECHAHHKAMH. Or-
2 JeJbHBE MPOCNOH OGOrauleHH YIJMCTHM BelllecTBOM. B HH3ax MNOABASIOTCA MPOC/IOM H3-
S pectHskoB. {ayna: Posidonia becheri Broun. PacrturejbHbie OCTaTKH Lepidodendron
kirghisicum Zal.
- TnHHHCTHE H3BECTHSKM i Meprenu. PayHa TOHKO3epHHCTHE KPEMHHCTO-TJIHHHCTO-KAP-
= = Muensteroceras kasakstanicum Libr., Pericyc-|SonarHHe o6pa3oBaHHsl, KPeMHHCTHE NMOPOAH,
G % lus cf. asiaticus Libr. TyGQUTH, B BEPXHHX TODH3OHTax MPOCJOH
g £ g aneBpOJIHTOB H apTHJJIHTOB
=
X% € —
]
= Pudorenssie TOJCTOMIUTUATHE HIBECTHAKY.
2 - | ®ayna: Productus (Linoproductus) laevicos-|  ToukosepHHCTHE KPeMHHCTO-TJIHHHCTO-KAp-
=IE tus Nhite., Spirifer cf. kosak Nal.,, Sp. (Spiri-|Gonarusie nopoan, Tydp¢uTH, NOAYHHEHHHIE
= ; fer) kasacek Nal, Sp (Spirifer) sibiricus|tpocnon nensoBeXx Ty$OB H H3BECTHAKOB. PudoreHnne M3BeCTHSKH C NOAYHHEHHHIMH
= Leb., Productus kassini Nal. dayna: Productus ex gr. fernglenensis Well.,{ 1poc10IMH  TOHKO3€PHHCTHX KPEMHHUCTO-TJIH-
Pr.” (Spinulicosta) concentricus Hall., Spiri-| ancro-kapGoHaTHHX MOPOL. dayna: Productus
fer kasadek Nal., Sp. sibiricus Leb., Ambo-| (Chonetipustula) cf. kassini Nal,, Pr. (Spinu-
coelia cf. unionensis Well., Chonetes setigeral liccsta) ci. concentricus Hall, Ambocoelia
Hall. . unionensis Well., Chonetes cf., ornata Shum.




Tlpononxenue tabn. 1

CpaBHHTeRbHblE CTpaTHrpaduueckue paspesbl JmauabMuRcKod M )Kunanauxckol myabn

CHCTeMH
Oraeani
cHCTEM
SIpycut
Tloabspy-
Cbl

CBHTH

Paapes 1
JKanapMHHCKas MyJbjia (3anafHas 9acTb)

Paspes 11
JxauaeMuHCKas MyJsibaa (pafion Kapamxajabckoro
MeCTOPOXKACHUSA)

Paspea 111
JKunaHaMHCKan M BOCTOYHAs
qacTh JKana bMHHCKOA MYyJAbAH

¢aMeHCKH

BepxHHH

IleBon
¢dpasckuit

KpacHbIX
nopgupos

|

HUXKHHA H CpPefHHMA

H ux tydos

anp6GHTOPHPOB

Pudorennnie nssectusikn. Payna: Spirifer
ex gr. sulcifer Hall,, and Clark., Cyttospirifer
semisbugensis Nal., Disciha sp.

MHorokpaTHoe nepecjaanBaHHe KpacHo-Gv-
PHX MecYaHHUKOB, aJEeBPOJNHTOB, J1aB KHCJOro
H CPelHero cocTaBa, a TaKxe HX TydoB. JluH-
3H H POCNOH KOHrJIoMepaToB. PacTuTenbHble
yeratkn Heleniella c¢f. Theodori Zal., Lep-
tophloeum rhombicum Daws..

ToHKO3epHHCTHE KPEMHHCTO-IJIHHHCTO-Kap-
GoHAaTHHeE NMOPOXH, FIHHHCTHE H KPeMHHCTHe
ME/IKO3€DHHCTHE H3BEeCTHAKH, B BepXHHX ro-
pH30HTaX mnpocioH 3$dy3HBOB CIHJIHTOBOIO
THNA, HX Ty¢doB, SIUM, JHH3H XKeJe30-Map-
raHuesux pyA. ®aywa: Varioclymenia pom
peckji Wed., Buchiola n. sp., Posidonia
venusta miinst. :

PasHo3epHHCTHE MEeCYaHHKH, aAeBPOJUTHI,
KPEMHHCTO-TJIHHHCTO-KapGOHaTHHE  TOPOAH,
flecCYaHuCTHe W3BECTHAKH H JOJOMHTH. PayHa:
Productus (Plicatifera) cf. semisbugensis
Nal.,, Cyttospirifer cf. kurbon Nal., Chonetes
cf. hardrensis Phill.

KpacHo-6ypHe mecyaHukH € JMH3aMH M MPOCAOAMH KPYNHO- H MEJKOTajeYHHX KOHIJIO-
MepaToB H aNeBPOJHTOB. Pe3ko NOJYHHEHHHE NPOCJNOH KHCAHX JaB H HX TydoB

KJAaCTHYECKHX NMPOHU3BOAHBIX

Iepecnanpanie KpacHHX KBapleBHX NOpGHPoB H anbb6uTodnpos, a TaKikKe HX MHPO-

[Mepecnanpanue aAbGHTOGHPOB, KBapleBHX NOPOHPHTOB, ANbGHTHIHPOBAHHHIX nopdu-
PHTOB ¢ HX NMHPOKJACTHYECKHMH MPOH3BOAHLIMU

ITepecnanpanne pasnuyHO OKpalleHHHX
anL6uTOGHPOB, aJAbOHTH3HPOBAHHHX nOpdU-
pHTOB, KBapleBHX NOpGHPOB H HX NHPOKJIa-
CTHYECKHX MPOH3BOLHBIX
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®ur. 1. Teonornueckas xapra J[XauabMUHCKOR MyJbAn:
YerBepTHUHHEe OTNOKEHHSA |-—CYyrHHKH, CynecH.
Huxuana® xap6on, sasefickuit apyc; C,vﬁ — NeCYaHHKH, 8JEBPOIHTH, NPOCJIOR  H3BECTHAKOB. .

t
Hexknuft xap6ou, TypHefickHA sapyc; Cy. 3— pHdorenHbie H3BECTHAKH, KPEMHHCTO-TJIHHHCTO-KapGOHATHHe NOPOAM, Mepreds,
TybduTH, Npocno nennoBuX TYHOB.

Bepxum#t xesoH, bamMmencknft apyc; Dg. 4 — pudoreHHbHe HIBECTHAKH; 5 — [MMHHCTO-KPEMHHCTO-KApDGOHATHME MOPOAH, NenHTOMOpdHLE

H3BECTHSKH C NpocioaMu Tydos ocHOBHHX 3(dY3HBOB 6 — INIHHHCTO-KPEMHHCTO-KaPTOHATHBE IIOPOAB C MpocnoaMH 3Gdy3uBOB CMILIHTOBOrO THNa M HX Tydos
M IHH3aMK ALIMOBHIHLIX NOPOA B BepXax paspesa; 7 — MECHaHHKH, fecYaHHCTHe HIBEeCTHAKH, a/NeBPONHTH, H3BECTHAKH.

Bepxuuit nesoH, dbpan cKuft n pyc O }3 . 8 — nepecnaunanHe anb6urodupos, nopdapuToB B HX TyDOB, NORIHHEHHble NPOCAIOH NECYAHHKOB

M KOHIOMepaToB; 9 — nepecsauBaHHe anbGutrobHpoB, nopdHPoB, NOphHHPHTOB H HX TY(OB ¢ NMecUaHHKaMH ¥ KOHrJOMepaTamu; 10 — KpacHO-Gyphle NecqyaHs-
KH C JIHM3aMH H TPOCNAOAMH KOHIMIOMEepaTOB, NOXYHHEHHHe NPOCJAOH KHCIRX JaB.

Cpeanuuft nesoH; D, 11 — kpacHue noppape H HX Tydbl.

HuxHH#A M cpeAHHR XeBOH D‘ P 12 — anb6HTODHEDH B HX TYDH.

Hexuaufl neBoH; D 13— nuabasoBule NOPPUPHTH H HX TYdH. Cuayp; S; 14— necuarukn, TydponecyaHHKH. IVIHHHCTHE CJAaHUB, MpOCAOH
AHa6a30Bux nopdpuprToB, P n p e it; Ri. 15 — kBapuuTnl B AWML, 16 — CPAHHTH NepMoKue, Yy, |7—rpaMHTH repuHHCKHe, Y3, 18—rpaHHTH CpenHeleBOHCKHE, Yi;
19 — xuapBHE Tesa ra66po-auabasos B AHOPHT-NOpGHPHTOB,S; 20 — JWHHA NPOCTHPAHHS  NAACTOB; 21— PAJIOME CONPOBOXAAIOMIHECHA, CMeLIeHHeM NJacToB:
22 — paanoMhl  Ges 3aMETHOrO CMEI(EHHA INacToB; 23 — 30HH NPOGNEHHA, CONPOBOXKAAIOULHECA NONAMH DPa3BHTHA KB3pUEBRX KHA; 24 — MpOsiBJEHHA
#eNe30-Mapraniesoro opyaeHeHHs

Cepas reonoruauzecxan, M 6









3. [Mauka 3d(Py3HBOB, NOAZOGHEIX CJIOI0 2, NEpecJaHBAIOIIMXCA C arvIoMe-
paTHBIMH Ty(aMH TOTO e COCTaBa.

ArJioMepaTHble TY(bl — MacCHBHBIE IJIOTHBIE TIOPOABI 3€J€HOBATO-Cepof
OKpACKH, C XOpollio BBIpaXKeHHOH rpy6006/J10MOUHOM CTPYKTYpoil. Pasmep 06-
JIOMKOB H3MEHSIETCSi OT HEeCKOJIbKHX MHJUIHMETPOB 1O 3—5 cm. BoabumucTBy
43 HHX CBOHCTBEHHA OCTPOYToJbHAasl, pexe Om/aBJjeHHas ¢opMma. OcHoBHas
macca OGJOMKOB NpejcTaBjeHa 3¢(¢y3sHBaMH, NOAOGHLIMH TeM, C KOTOPHIMH
oNnMCHIBaeMble MOPOALI NMEPeC]aHBalOTCH, HECKOIBKO pexke 0CaJOYHBIMH MOpo-
JlaMH YTJIACTO-TIHHHCTO-KApOGOHATHOrO H KapGOHATHO'KPEMHHCTOTO COCTaBa.
KpynHble OGJIOMKH LEMEHTHPYIOTCSl MeJKOOGJOMOUHO! Maccoil HAEHTHYHOrO
#M COCTaBa, HO COCTOSILEH H3 OCKOJIKOB, IMAMETP KOTOPLIX H3MepsieTCH JOJSMH
muaaamerpa. Menkoo6roMounass Macca mOpoOAE OGBIYHO CHJILHO KaJblHTH-
appoBaHa. MOIIHOCTb OTAENbHBIX mpocioes 5(poy3uBoB H HX Ty(oB He mpe-
gpimaer 1—1,5 ». MomuocTte Beeft mayku B uesom 12 a.

4. V3BeCTHSIKH YIVIACThIe, YEPHOrO IIB€Ta, MHKPO3EDHHCTble OO CKpHITO
KPHCTA/JIMUECKHX, TOHKOCTIOHCTbIE. XapaKTepHaa NOC/I0iHast MUPHTH3ALHS; 5 M.

5. ITauka 3 dy3nBoB, NOAOGHEIX CJIOK 2, Nepec/aHBAIOUINXCHA C MeJKo0G6-
JIOMOUHBIMH Ty(daMH TOTO XKe COCTaBa; 7M.

6. M3BecTHAKH yryucThble, NOAOGHbIe cJolo 4; 7, 5 M.

7. ArjoMepaTHbifl Tyd, MOAOOHBIA OMUCAHHOMY B CJoe 2; 2 M.

8. JlaBoGpekunn 3¢ ¢dysnBos cnuiautoBoro tuna. Iloponawl sesnenomaro-ce:
poro IBETa, € OTYETVIHBO pasiHuYHMOi 06/J0OMOYHOH CTpyKTypoil. O6noMKH
OTJIMYAIOTCH APYT OT APYra CTelleHbl0 DAacKpUCTaJ/IH3auuH JiaBbl. PasMep ux
e mpeBblaeT 1—2 cm; KOHTYpH olJaBJeHHble; 1,5 M.

9. M3BecTHAK MHKPO3ePHHCTHIH, TeMHO-ceporo usera 0,3 .

10. 3¢pdysuBHaa mopoma crnuauToBOrO THNa; 0,2 M.

11. Tyd MeakoobaoMounslil, moaoGHbI cacio 5; 0,15 u.

12. HUsBecTHsAK yryaucThiil, noaoGHBIA cioio 6; 0,1 m.

13. 9ddysuBHaa nopona cnuaurosoro tHma; 0,3 m.

14. V3BeCcTHSIK YIJIMCTHIA, MHKPO3€PHUCTHLI; 9 M.

15. ArsoMepatHbll Ty, noxoGHEIH caowo 3; 2 M.

16. MsBecTHAKH, TeMHO-Cepble, MHKDO3EPHHCTbIe, CO CBOeOOPasHOH MATHH-
cToft OKpackoH, o0yc/0oB/JeHHON HepaBHOMEDHBIM paclipefiejieHHeM B IOpoje
‘TOHKOPACNbJIEHHOTO YIJIMCTOrO BelllecTBa; 12 M. :

17. H3BecTHsIKM KpPeMHHCTO-TJIMHHUCTHIE, OOOTralleHHBle MPHMeChI0 OpraHH-
€CKOr0 BelllecTBa, CO CBOeOOpAa3HO MpPEePBIBUCTON CJOHUCTOCThIO; 27 M.

18. TJMHHCTO-KpeMHHCThIE H3BECTHSKH, HHIMEHTHPOBAHHBIE YIVIHCTEIM
BeLIeCTBOM, MHKDO3€pHHCThle IO KPHNTOKPHCTA/JIHYeCKHX. B Bepxax cJos
nopoja npuoSperaer HHUONETOBO-KPACHYIO OKPacKy, 06YCJIOBIEHHYIO MOBLILIEH-
HBIM COZEePXKaHHeM B Hell cOeJHHEHHl iKese3a. 3Jlech XKe NOABJSIOTCI MaJjo-
MOUIHbIE NPOCJION AIIM M JKeJie3HEIX pyA. MomHocts 80—90 .

Ta6auna 2

Muuepanoruyecknit coctas sddysnson

Cnapnble MHHepaJabl | BTODOC‘I‘eﬂeHHble MHHEDPAAR
NEePBHYHLIE BTOPHYHLIE l NepBHYHLHIE l BTOpHYHBIE
—_ Anb6uT TuraHoMardetut| JlefikoKcen
— Xnopur Tematur Kanpuur
- — — CepHuuT

CtpykTypa mopox xapakrtepusyercsi IOYTH NOJHBIM OTCyTCTBHEM mopdu-
"POBEIX BhiZeJleHHH B cj1a00 pacKpPHCTaNJH30BAaHHO{I OCHOBHON Macce. B saBu-
*CHMOCTH OT CTeNEeHH PACKPHCTA/VIH3allHH OCHOBHOH MaccChl yoAaercs BHAJIHTb
HEeCKOJIbKO pasHocTell Mopon.

1. Tloponsl, cocrosiiuie M3 MHOTOYHCJEHHBIX, GECMOPSNOYHO PACMOJIOMKEH-
-HbIX TOHKHX YMJIMHEHHHX JeHcT aJbGHTH3HPOBAHHOTO IJIarHoksaasa. IIpome-
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3. OrcyTcTBHE aKTHBHBIX KOHTAKTOB ME€XAy JIaBaMH H BMEIIAIOIIMMH HX
OCaJJOYHHIMH 0Opa3oBaHHSMH.

HecomuenHo, 4To Tesla XKHJbHBIX TOpPOA, BHAMMO IIpelBH3€HCKOro BO3-
pacra, B paiione KapaakaJja ToxKe BCTPEUaloTCs B 3HAUHTEJNbHOM KOJIHUECTBe,
OnHAKO HX HHKAK HeJb3si OTOXAECTBJAATb ¢ TeMH 3()(y3HBHEIMH OGpa3OBaHH-
SIMH, KOTOpble ObUIH OMHMCAHBI BhllIe, TAK KaK OHH OTJIHYAIOTCH OT MOCJIeIHHX,
C OJHOH CTOPOHBI, VCJIOBHSIMH 3aJleraHHsi M XapaKTepoM KOHTaKTa c BMella-
IOIMMH MOPOJAMH, C APYrofl — CTeleHbl0 PACKPHCTA/JIIM3ALHH H COCTaBOM.

MoutnocTs paMeHCKHX OTJIOXKeHH# B paiioHe Kapamxkana 200—250 .

BBepx no paspesy OTJOxeHHA ()aMEHCKOro BO3pacTa MOCTENeHHO CMe-
HSIOTCS HHXKHEKAMeHHOYrolbHbIMH. PaMeHCKOMY H TypHeHCKOMy sipycaM Mo
CyLUEeCTBY OTBedaeT €lHHasi B JIHTOJOIHYECKOM OTHOLIEHHH TOJIA MOPOI, NoA-
pasiensiollascs Ha ApYChl HCKJIOUHTENbHO 1Mo ¢ayHe. JleACTBHTEJNBHO, Ha-
CKOJIbKO [O3BOJISIET CYAHTb OOHa)KeHHOCTb, Ha GOJIbLIEH YacTH TeppHTOPHU
MYJbIbl B TeuekHe TyPHeHlCKOro BpeMeHH MpPOJ0JIKaeT GOPMHPOBATLCS TOJLIA
TIpeHMyLIeCTBEHHO KapGoHATHHIX nopon 2. B HHXHeM TypHe npeo6nanaior
MAacCHBHble U3BEeCTHsIKH PHGOTreHHOro THIA, NMOUYTH He OT/IHYAIOLIHeCs BHeLIHe
ot ¢ameHckux. Cpelu NMOCJEAHHX AOBOJBHO HacTO BCTPEYAIOTCS JIHMH3BI U ro-
PH3OHTHl KPEMHHCTBIX H OKDEeMHeJBbIX H3BECTHSIKOB, peXe IPOCJION KPeMHHC:
TBIX CJIAaHLUEB, MEpPTeJIUCTBIX M JeTPHTYCOBBIX H3BECTHAKOB. I[IpucyTcTByeT
obusbHasi (ayHa OGpaxuonof, KopaJiloB, TOJIOBOHOTHX H KpHHOHZeH.

B BepxHeM TypHe H3BECTHSIKH CTAHOBSATCS TVIMHHCTBIMH M [VIHHHCTO-KpeM-
HUCTBIMH, HECKOJIbKO NMPHOJIHAKAIOIIMMHCS 110 COCTABY K MepreJisiM.

CyliecTBEHHO HHOTO THIIA OTJIOKEHHs MO-NPEXHeMy Da3BHTH B paiioHe
Kapamxkana. 31ech TypHeHCKOMY SIDyCy OTBeyaeT TOJLIA KPeMHHCTO-TVIHHH-
CTO-KapOoOHATHBIX H KPEMHHUCTHIX SIUMOBHAHBLIX TOpoJ, Tyh(UTOB, MenJOBHX
Ty¢OB, CpellH KOTOPBIX H3BECTHSKH 0OPa3yloT TOJbKO MOAYHHEHHble [0 MOLI-
HOCTH npocjaoH. K oCHOBaHHIO 9TOfi TOJINM NPHYpOUYEHA IJaBHAsi PyAHas 3a-
Jqexb Kapamxanbckoro MectopoIeHUs.

Hekotoprle u3 namux npexiuecrBennnkos (M. B. Hrworaes, B. Y. KasyH,
M. E. KepeHckuii 1 fpyrie) moJsarajy, 4To TypHeHCKHe OTJIOXKEHHS B paiiOHe
KapamKanbCcKoro MecTopoKIeHHs B 3HAUHTENbHON CBOell HacTH NpeacTaBJeHH
H3BEeCTHAKAMH. Tak, HanpuMep, BBLAENSAIHSH MAUKH YIVIHCTHIX U MenesbHO-
CephIX H3BECTHSAKOB OOLIefl MOIIHOCTBIO B HECKOJbKO COT MeTpoB. AHaJH3H
f10Ka3aJld, YTO COAepKaHHe KapOOHATOB B 3THX «H3BECTHAKAX», KaK MPaBHJIO,
He mpesbiiaer 20—25%, a B psize ciyuaeB usMmepsiercss 7—99% wu uro, cieno-
BaTeJIbHO, K M3BeCTHAKAM 3TH OO0pa30BaHHsi HMUKAK MPHYNCIeHH OLITb He
storyT. [1pH ux najbHelillleM H3YYeHHH BBICHHJIOCH, UTO MBI HMeeM JeJo ¢ AO0-
«CTATOYHO MEeCTPHIM B JIMTOJOTHYECKOM OTHOLIEHHH KOMIIJIEKCOM OTJOXKeHHH, B
KOTOPOM [JIaBHYIO POJIb MIPalOT MEJKO-H TOHKO3ePHHCTble KPeMHHCTO-TVIHHH:
-CTO-KapOOHATHbIE TMOPO/IbI, IO COCTABY H TEKCTYPHBLIM OCOGEHHOCTSM G/IH3KHE
K pa3BuUTHIM B (haMeHCKOM sipyce, a Takxke Ty(p¢uTe # nemiossie Ty¢ph. Urto
Ke KacaeTcsi H3BeCTHSIKOB, TO OHH NPHCYTCTBYIOT CPe/lH MepeyHCIeHHBIX BhILE
00pa3oBaHHH TOJMBKO B BHIAE Pe3KO MOAYHHEHHBIX [0 MOLIHOCTH NPOCJOEB.

OcoG6biit HHTepec CpeAu OMHCHIBAEMEIX OTJIOXeHHWH INpeAcTaBjasieT cOo6Goit
Tpynna TyQoreHHHX NMOPOX — MeMIOBHX Tydos H TyddutoB. ITH 06pa3oBa-
HHUsl [0Jroe BpeMsi OIUHGOYHO NMPHHHMAJIHCh 3@ HOpMaJlbHble OCajoO4Hble flo-
POABI — KPEMHHCTBIE H IVIMHHCTBle H3BECTHSIKHM, ajleBPOJHTBI, KPeMHHCThIe
CJIaHNBl U T. M.,— U TOJBKO TIIATeJbHOE MHKPOCKOMHYECKOe H3yueHHe I03BO-
JIWJIO HaM YCTAHOBHTb HX HCTHHHYIO TIPUPOLY.

INennoBrie Ty (¢ur. 7, 8) — nopoasl, npubausureabHo Ha 90% cocros-
1IYe H3 TOHYaMHILero MenJoBOro MaTepHaJsa, KOTOPEIM LEMEHTHPYIOTCA OTJeb-
Hble Gosiee kpynHele (0,01—0,05 um) 06GNOMKHM BYJKaHHYECKOrO CTekJa, a
TaKXe eIMHHUHble 3epHA KBapua H IJarHokJasa. [lemsioBasi Macca NMOpPOAb!
M OOJIOMKH BYJIKAHHYECKOTO CTeKJa HAaLeJ0 3aMelleHbl TOHKOYeIlyHYaThiM

2 Peur HIeT MpeHMYLIeCTBEHNO o 3amafHofi yacTh Mysabds. B ee BOCTOuHOM uacTH

HHIKHEKaMeHHOYTOJIbHHe OTJ/OXKeHHs OGHAaXKeHB HACTOJIBKO IJIOX0, YTO HX XapaKTepHCTH-
Ka, xoTA O6H H caMmas ofuias, B HacTosulee BpeMs 3aTpYAHHTEJIbHA.
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Tennsckoro Bomopasmena) 3aKOHOMeDHO H3MeHSIETCH.

OcHoBHbIE ByJIKaHHYECKHe O04ard 3TOr0 BPEMeHH pPacroJarajHch Ha BOCTO-
Ke, I'ie cpeayn GaMeHCKHX OT/IONKeHHH MOABJSIOTCA MHOTOYHC/AEHHbIE NPOCJOH
H3JIMBLIMXCA [MOPOX, a HHXHeMY KapOOHY OTBeuaer yxe CILIONUIHASI, OUYEHb
MolHas a¢h¢y3usHas Toaula. Jlasee K 3amaiy ByJKaHHYecKasl IesITeJbHOCTD
HauMHaer nocreneHHo ocnabeBatb. Tak, B YcnmeHckoM H oryactd Artacvi-
CKOM paiioHaX, OTBeYAlOLHX NepHdepUueCKOll 30He OCHOBHOH ByJKaHHYe-
CKOl o6GJacTH, BepxH (paMEHCKOro sipyca NpeACTaB/eHbl Ype3BbIUaiiHO MecTpoit
B JIHTOJIOTHYECKOM OTHOLIEHHH BYJKaHOTEHHO-OCAIOUHOK cepHell mopoi, cpe-
M KOTOpofl NOCTOSIHHBIMH H HaH6o/lee pacnpoCTpaHeHHLBIMH UYJeHaMH SBJS-
I0TCSl KPEMHHCTBIE CJaHIBL, TYQGHTH H MenyoBble Tydbl, MepecsanBaloLIHecs
¢ HOpMaJbHBIMH OCaJOYHLIMH oOpasoBaHusMu. Eue panee Ha 3anajn, B npe-
neiax Capeicy-TeHH3cKoro Bojaopasjesa, GaMeHCKOMY H TypHeficKoMy fApy-
caM OTBeyaeT CPaBHHMTEJIBHO OJHOOGpA3HAasi TOJIIA, NPEeHMYIIECTBEHHO Kap-
GoHATHLIX MOPOJ, KOTOpble B HH3aX KapOoHa GOBIYHO OBIBAIOT KPEMHUCTHIMH.
Mpl npucoenyHAEMCS K MHEHHIO HCCAefloBaTtesell, CYUMTAIOLIUX, YTO KPEMHH-
CTOCTb HHXKHeTypHeHCKHX HM3BeCTHAKOB HAaXOJHUTCS B CBA3H C BYJIKAHHYECKOH
ReATEeNbHOCTBIO 3TOTO BPEMeHH.

Takum o6pa3zoM, HaMeyaloTCsl TPH 30HHI, XapaKTepH3YWOLIUecs AeBOHCKH-
MH M KaMeHHOYTOJbHBIMH OTJIOXEHHSIMH Pa3/IMYHbIX TUNOB. [lepBast 30Ha OT-
peuaet [lpnbasixawbio, Bropas — YcneHckomy pafiony, Tpetbsi — Capricy-
* TeHH3CKOMY BOZOpa3feny. Pe3Kux rpaHuil MeXIy 3TUMH 30HaMH HET, H Nepe-
XOA.OT OZHOH K JpYroil COBepLIEHHO MOCTeNeHeH. DTO OYeHb XOPOLIO BHIHO
Ha npHMepe Aracyiickoro paiioHa u JI:KauJbMHHCKOH MYJbAbl B YaCTHOCTH.
Ha 6oJbiueli gacTH TeppHTOpPHH 3TOHl MyJbAbl B (PaMeHCKOe H TypHeHcKoe
BpeMsi (pOpMHpPYIOTCS TOJIIIM, aHAJOTHYHBle TeM, 4TO pasButhl Ha Capoicy-
Tennsckom Bojopaszese, B TO BpeMsl KAK Ha OTHe/IbHBIX, O4eHb He3HAUHTeJb-
HBIX Ha MJolaau ydactkax (Hanpumep, pafion Kapamxajabckoro Mectopoxie-
HHSA) paclnpocTpaHeHBl OTJOMXKEHHS] YCIEHCKOro, BYJIKaHOTEHHO-OCaJO4YHOro
THIIA.

HaJjee, nogapasioillee GOJBIIHHCTBO HMEIOIIUXCS HA ONHCHIBAEMOIl TeppH-
TOPHH TIPOSIBJIEHUH >KeJie30-MapraHLeBoro OpyneHeHUs NPHYPOYeHO K YcIeH-
cKkoMy H AracyfickoMy paiioHaM, MpHYeM Te GCOGEHHOCTH B pa3MellleHHH pY.X-
HbIX KOHIEHTpalHil, KOTOpble HaMeYaJuch AJis I0KHOH udacTH Atacyfickoro
paiioHa, ocraloTca B cuJie M 415 YcneHcKoro. CliefoBaTesbHO, PyAdbl NapareHe-
THYECKH CBf3aHBl ¢ KPEMHHCTHIMH H BYJKAHOT€HHBIMH NOPOJAMH, NPHYpO-
YeHbl K ONpeleJCHHLIM cTpaTHrpaduyecKMM TOPH3OHTAM, OTBEUAIOUIHM BO
BpeMeHH De3KOH BCIBILIKe BYJKAHHUYECKOH JesiITeNbHOCTH H, HAKOHell, TAroTe-
10T K 30HaM PaspbIBHBIX HapYyIIeHUH.

IIpaBHABHOCTE TIPEACTABJEHHS O TOM, YTO BO3HHKHOBeHHe DYJIHBEIX KOH-
LHeHTpaUMi HaXOAUTCSI B NPAMOH CBSI3H C BYJKAHUYECKOH JeATENbHOCTHIO,
NOATBEPKAAETCs ellle H TeM, YTO BCe ONHCAHHLIE BHILIE PYNONpOsBieHUs1 Ara-
cyHCKoro M YcCIeHCKOro pafioHOB 3aHHMAIOT BMOJIHE ONpeleieHHOe MeCcTO B
rpylnmne BYJKAaHOTeHHO-KPeMHHCTHIX ¢opmauri#i, Buigesnennoii H. C. Ilartckum
(13) cpezu otnoxeHuit ¢damencko-typHeiickoro Bospacta Llenrpaanuoro Ka-
3axCTaHa, a HMeHHO OHH INPHYPOYEHHl K KPeMHHUCTO-C/JaHUIeBoll (opmaluu
storo psna. JIpyrumu cjaoBaMu, KOHUEHTPAIHH Keje3a H MapraHua, npHypo-
YyeHHBIE K OTJIOXKEHHSIM (DaMEHCKOrO M TYPHEHCKOI'o SIpyCcOB, B OMNHCHIBAEMOH
yactH LlenrpanbHoro Kasaxcrana Jokanusyiorcss B nepHdepHUecKkoil 30He
IJIaBHOH BYJKaHHYecKOH 06JlacTH 3TOTrO BpeMeHH.
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plii HAXOJMTCS B JAHHOM MaTepHaJjie B MOAYMHEHHOM KoJHYecTBe. BeposTHo,
570 CBSI3aHO C TEM, YTO POJOHAYAJBHHK PAAHOAKTHBHOTO psiia — NOAYHHEH-
blfi KOMIIOHEHT — BXOJMT B KPHCTAJJIHYECKYIO pelleTKy MeHee NPOUHO, YeM
OCHOBHOI PaJIHO3JIeMeHT JaHHOTO MHHepaJa.

INpencrapssier Go/IbLIONH WHTEPEC H3yYeHHe DasJeJleHHsl M30TONOB B MpO-
pecce MUrpanuu cBHHua. CjelyeT OTMEeTHTb, YTO CBHHLOBBIA METO Omnperese-
yust a6CONIIOTHOTO BO3pacTa — HauGoJiee HAJEKHBIH CPElH COBPeMeHHBbIX
METOLOB TEOXPOHOJIOTHH — YacTo JaeT pacxoXk/eHHe 3HAaUeHHH BO3pacTa, NMoj-
CYHTAHHBIX N0 OTHOLIEHHIO PAa3/IHYHBIX H30TOMOB. DTO 6e3YCJIOBHO CBA3AHO C
fpolleccaMH MHTPAllMH Pa/IHOJIEMEHTOB M CBHHIA, OJHAKO JeTallH mpollecca
HeIOCTaTOYHO BHISICHEHBl. 3a Moc/le[lHHe OBl NOSBH/IHCH ONpeMeseHHs BO3-
pacTa HEKOTOPHIX BTOPHYHBIX MHHEDAJ/IOB, 3aXBaTHBIIMX NPH CBOeM 0Gpa3oBa-
HHH CBHHeIl M3 IEePBHYHBIX PaJHOAKTHBHHIX MHHePaJoB. DTH HCCJe]OBaHHS,
omHpallllHecss Ha H3yueHHe H30TOMHONO COCTaBa CBHHIA, He YYHTBHIBAIOT BO3-
MOKHOCTH M3MEHEHHsSI COCTaBa TpH BbIIEJEHHH CBHHLA H3 MHHepaJioB (1).

B Hacrosililee BpeMst H3BECTHHl TOJBKO OTHe/bHble YKa3aHHA 00 H3MeHeHHY
H30TOIMHOTO COCTABA CBHHLA NMPH NOAOGHOM BLIAeJEHHH.

HU. E. Crapuk ¢ coTpyaHukaMu (4) nokasaJ, YTo H3OTONHBIN COCTaB CBHH-
1a u3 paspylleHHOH KOPKH KpHcrajsa ypaHunHura (Pb27=129; Pb28=29,
ripd HopMHpoBKe Pb2%=]00) orinuaeTcs OT CBHHIA HEHTPAJbHOH 30HBI
(Pb27=10,8; Pb28=1,8, npu ToOit JKe HOPMHPOBKE) B CTOPOHY OGeIHeHHS
ypaHoBbIM cBHHUIOM. [Ipu sTOM O6Liee cofepKaHHe CBHHIA B «KOPKE» OTHOCH-
TeJIbHO YBEeJIHUHBAETCS.

HaMeHeHHe COOTHOLIEHHA YCTOHYHBHIX H30TOMOB CBHHIIA NPH €ro Bhblaeje-
HHH u3 cdena Habmoaaan TuatoH M cotpyaHuku (4). PesyabTathl HX Hccle-
JIOBaHHH TpHBeleHH B TabJ. 1.

Ta6nupa 1

H3meneHHe H30TONHOrO COCTaBa ycTOﬁ'-lHBHX
H30TONOB CBHHUA NPH BbillleJAMHBAHHH H3 MHHEDAJIOB

HUaoTonubi#t cOCTAaB cBHHLA
O6bexT, H3 KOTOPOro NoAyueH Pp2ot < {)
CBHHeL,

Pro | Pbwr | pome

Tlopopa (rpaHur) 20,52 115,65 | 48,73
CdeH (aktiecCOpHHA MHHe-
paJs nopoan) 108,6 [22,2 [146,2

Kucaas BuTskKa H3 chena | 21,8 0 |15,7 | 69,3

W3 ta6n. | MOXKHO BHAETH, UTO CBHHell, BBIAEIEHHBIA H3 BbITAXKKH, NPUGIH-
XKaeTcs MO COCTaBY K CPellHeMy CBHHILy NOPOABI, T. €. K CBHHIy HepajHOaK-
THBHOTO NMPOMUCXOXKAEHHS, HO Gosiee 06OrallleH TOPHEBLIM CBHHIIOM.

XKenaTeJbHbl cHCTeMaTHYeCKHe HCCJIeOBAHUS H3MEHEeHHs OTHOIUeHHS H30-
TOMOB CBHMHLA MPH UX BbiaeleHHH. OTXEJbHO CJlefyeT PacCMOTPeTh NOBeNeHHE
HepaJHOTeHHBIX H30TONOB CBHHLA, CYILECTBOBABIIHX B MHHepaJe NpH ero ob-
pasoBaHWH (PYAHOrO CBHHLA), PaJHOreHHBIX H30TONOB — KOHEUHBIX NPOAYK-
TOB pacnaja paAHOaKTHBHBIX PAJOB H PaAHOAKTHBHBEIX H30TOIOB.

Mui craBuaH cBoefl 3afayedl HCCJIENOBAaTh U3MEHEHHe OTHOCHTEJBHOrO CO-
llepiKaHUsl paJAHOAKTHBHBIX H30TONOB CBHHLA: NMPOAYKTAa paclaja ypaHa —
RaD u npoaykra pacnaga topusi — ThB npu uX BbiieseHHM H3 TPUPOAHBIX
MHHepaJoB, T. €. YAeibHbie akTiBHOCTH RaD/Pb u Thb/Pb, rae Pb— cymmap-
Hblll cBHHel MuHepaJa. [1pu s3toM conep:xaune RaD u ThB paercs B muanu-
rpaMMax paBHOBECHHIX KOJHYeCTB YpaHa H Topusi, a Pb — B mMuaaurpammax.
K coxanenuio, HaM He yAaJoCh ONpPeNEIHTb W30TOMHBIH COCTaB YCTOHYHMBBIX
H30TONOB CBHHLIA, HO KauecTBeHHas OlleHKa oTHolieHHsa RaD/Pb B HekoTopbix
Cllyyasx Mo3BoJisier ¢ G6e3ycJOBHOCTBIO MOKa3aThb IMPUCYTCTBHE B MHHepae
CBHHUA HEpaJHOTEHHOIO NPOHCXOXJAeHUsI (PVIHOIO CBHHLA).
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O6bexTnl HecaenoBaHus. Meronuka H3MepeHHN

MBI HeeslenoBasiH TOJIBKO XOCTaTOYHO aKTHBHBIE MHUHEPAJbl, TOCKOJIBbKY 00-
lllee KOJHYECTBO CBHHIIA B H3MepsieMOM IIpenapare JOJKHO GblIo GBITh, 1O yC-
JIOBUSIM MeTOJMKH, He MeHblle | m2. BblH H3ydyeHB! MHHepaJsbl pPa3JHYHOrO
THMa: NepBHYHEIE BLICOKOTEMIIEpATypHblE ypaHOBBIE MHHEpaJIbl, CollepKaliyie B
OCHOBHOM CBHHELl PaJHOTeHHOTO NPOHCXOKIEHUA (YPAHHHHT), H HH3KOTEMIIe-
paTypHble MHHEpaJIbl, 4acTO 3aBeIoMO OGOoralleHHbIe HePaJHOTeHHBIM CBHHIIOM
(ypaHoBas CMOJIKa, IOPOJbI, COAepKalliHie YDPAHOBYIO YepHb), TOPHEBbie MH-
HepaJibl (GeppUTOPUT H MOHALHUT), BTOPHYHHe HJH H3MEeHeHHble MHHepPaJbl,
TaKe ColepiKaulye GOJbIIOe KOJIHYECTBO PYAHOrO CBMHLA (BOJbLpPAMUT, MH-
HepaJibl THNA OKHCJOB M ApyrHe). PagnoxiMuueckHil aHa/ U3 3THX MHHEPaJIOB
npuBeneH B TabJ. 2.

BhrititesrayyBaHye NPOU3BOIHIOCE PACTBOPAMHU PA3JHYHOTO XHMHYECKOTO CO-
cTaBa (IAMCTH/ANMPOBAHHAs BOJA, COMSTHOKUCALIE H a30THOKHCJBIE PACTBOPHL,
COLCBBIE PAacTBOPH H PACTBOPHl YKCYCHOKHCJOrO aMMOHHUS; MOCJeIHHH IpH-
MEHAJCS B KauecTBE PeareHTa, JIeTKO H3BJeKaloLlero CBHHEN B BHAE YKCYCHO-
KHCJIOTO coeAuHeHUA). BbiGop pacTBopa, ero KOHUEHTPALMH H BPeMeHH BhIlIe-
JlaunBaHHuA GblI B HEKOTOpOH Mepe Npon3BoJibHBIM. HaunGosee ienecoo6pas-
HBIM OBLIO IIPUMEHATH C1aGOMHHEpa/M30BaHHBEIE PAcTBOPHI, NMpUOAHIKalOLIMe-
¢q K LpHpPoAHBIM BoAaM. OJHAKO NpH 3TOM YacTO He YAAaBaJOoCh H3BJeYb H3
BBITSI2KEK CBHUHEI] B JOCTATOYHLIX KOJHYECTBAX. B HEKOTOPHIX CJydasX CBHHeW
H3 pPacTBOPOB OCa¥KAaJICs ¢ NOGABIEHHEIM HEAKTHBHHIM CBHHIIOM-HOCHTEJEM,
TaK 4TO HCC/IeNO0BANOCh TOJNbKO OTHOLIEHHE PaZHOAKTHBHBIX H30TONOB.

Ecsin K0/1IHuecTBO M3BJIEUEHHOTO CBHHLA CPABHHMO C OGIIHM COAepIKaHHEM
Pb B MuHepaJse, TO 3TO CBHAETENbCTBOBAJIO O INTyGOKOM HapylIeHHH MHHepa-
Jla, a H3OTOMHBIH COCTAB CBUHLA B BBITSAXKKe B JaHHBIX YCJIOBHSX MPUOMHKAET-
cs1 K TOMY, KOTOpLIfl HaGJIofaeTcsa IJs MyHepaJa.

Onpenenennie Koa(puilmeHTa BHIIENAYHBAHHA CBHHIA, T. €. TOH ero ua-
CTH, KOTOpasi M3 HaBeCKH Mepellia B PacTBOpP, B KauecTBe CAMOCTOSTE/IbHOMH
3ajavM Hac He HHTepecoBaJsa, H B TalJ. 3 mpHBelAeHH! JHIIb HEKOTOPble [aH-
HBle, ToJydYeHHble HaMH. KosddHuHeHT BhHILieJauuBaHUs A GOJNBLIHHCTBA
KakK MepBHYHBIX, TaK U BTODUYHBIX MUHEPAJIOB COCTABJSET HECKOJbKO Mpo-
nertoB. Tonbko ofpaseln Mopoabl, 0GOralieHHON YepHbIO, U3 30HBI TPELUHH H
paspylleHHble OKHC/JB NoKasanun GoJbiioe (n0 47%) HAM MOYTH MOJHOE
(95%) BBlHeseHHe CBHHIIA B BBLITSXKKH. JleHCTBHTENbLHO, HCCAefOBaHHBIE TO-
POZBI 30HBI TPEUIYH NOCJIe BHIEIAYHBAHNA NI0KA3aJ/H HOYTH NIOJHOE OTCYTCTBHE
CBHHIA.

Bhinenenue cBHHIA KaK H3 MHHEPAJIOB, TAK H H3 BHTSXKEK [POH3BOIHIOCH
Ccy1bdaTHEIM MeTOJOM. MHUHepaJbl pas/iaraiuch KHCJIOTaMH, KpoMme ¢eppHTO-
PHTa, KOTOPHIA clJjiaBjsijics ¢ O6ucyabdaroM Kanus u obpabarwiBagacs HF B
npucyrcreud HySO,. M3 pactBopa Bhgeasics cyibdar CBHHIA, KOTOPHIH 3a-
TeM OCHOBAaTeJbHO OYHMMIAJICSI OT PAa3/HYHBIX npuMecell. Pasnenenne cysbda-
ToB Ba u Pb npoussoannoch KunsyeHHeM B YKCYCHOKHCJIOM aMMOHHHU. M3 ro-
psiuero pactBopa YKCYCHOKHCJIOPO CBHHIA NPH A00aBJ€HHH COABI OCAXKAAJCSH
kapGonart cpunua. Kap6onat pactBopsiiics B c/1a6oii yKCycHOKHC0i cpene. Ko-
JIHYeCcTBeHHOe OllpefesieHHe CBHHLA B 3TOM PACTBOpPE MPOH3BOAHIOCH METOIOM
aMINepoOMeTPHYECKOTO THTPOBAHHS, COTJIaCHO cxeMe, mpeanoxeHuoi O. A. Con-
ruHoll (2). TurpoBaHue NPOBOAUNOCE (EPPOLHAHHAOM KaJjlHsl, C KOTOPLIM CBH-
Hell AaeT TPYAHOPACTBOPHMYyIO coJb. CojepiKaHHe CBHHIA NPH 3TOM yJaercd
OnpejeNuTh ¢ TOYHOCTBIO A0 *+5%. Ocanok THIATENBHO OT(HIBTPOBHIBAJCS.
PuabTp ¢ ocaakoM (eppouHaHHIa CBHHLA CJAYXHJ IpernapaToM IJs H3Mepe-
HHA pajHOaKTHBHRIX H30TONOB CBHHIA. RaD onpenensics no GeTa-H3aydeHHIO
HaKOIlJIeHHOro JouepHero npoaykra RaE — usorona BucMyra, a ThB — no 6Ge-
Ta-H3Jy4eHHIO 5TOT0 H30TONA M €r0 KOPOTKOXKHBYIUUX [POAYKTOB pacnaja.
HsMepenune NpoH3BOAMIOCH HA CUETHOH yCTaHOBKe Tuna B ¢ TopnoBeIM cueTyH-
KoM. CUeTYHK HaXONWJCS B CTAHAAPTHOM CBHHLOBOM JOMHKe, B KOTOPOM IIpe-
Dapar noMemiaJicsi BCEria B CTPOro onpefesieHHOM HOJIOXKEeHHH,
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Ta6aunma 2

PaapHoxnMuvecknid aHaau3 MHHepanos !

ConepxaHue %

el OnucaHHe MHEepana dopm Th: H
yaa h:U U:Pb
wa P P u Th Pb

VYpaHOBLIe MHHepaIH

1 |Ypanunur, CeBepHas Ka-

peans UoO, 52,8 0,04 16,6 | 0,0008 | 3,18
2 |Ypanosas cmonsmas pyaa U304 24,5 0,3 2,2 0,04 11,13
3 |[lopona, oborallleHHas ypa-

HOBOfl uepHbiO (06p. 1/5) U;04 2,08 0,005 0,27] 0,002 7,63
4 |To we (o6p. 2/5) U304 0,90* | 0,001 0,12| 0,001 7,50
5 |To xe. 3oHa TpeiuH (06p.

6/5) : U304 2,05%* 0,006 ,19/ 0,003 | 10,78
6 |Bpansepur (U,Ca, Fe,)T1206\33 )5 2,72 ' — ( 0,09 —

TopHeBbie MHUHepaJbl

7 - |®eppurtopHT (Fe, Th)SiO, 1,9 32,1 0,8 16,9 2,0
8 |MonauuTt CePO, 0,15 1,4 —_ 9,3 —

BTOpH‘[HHe HJIH H3MEHCHHbI€ MHHEpaJbl

9 |Bombdpamut, comepxamui
BTOpHYHLIE PaJHOAKTHB-
Hble MHHepaJbl (Fe, Mn)WO, | 0,03 0,02¢ [ 0,09 0,7 0,33
10 [[Topoxna, oGorauieHHast BTO-
PHYHBIM MHHEpAJIOM THNa

CJIOAOK 1,86 |{<0,0005 | 0,97 |<0,0003 | 1,92
11 |PaspyumeHHHI MuHepas
THNA OKHCJIOB 0,013 0,050 ;0,62 3,8 0,21

12 [ITopoama, coamepxauias ra-
JIEHHT H PAJMOAKTHBHLIE
MHHepaJbl 0,11 0,005 1,6 0,04 0,69

1 Ypau u Topuii B GOJIBIIMHCTBE CJAy4YaeB OMNpefefsINCh 3MAHAUHOHHHM MeTOLOM No
usotonam pagua. CeuHeu onpeaenssca W3 cooTHowerus RaD/Pb B mpepnosnoxesHn paBHO-
Becksl pada Ra = Pb. Pagunoakrusdoe pasuoBecHe Ra = U noarsepxaeHo Aas Bcex MHHepa-
JIOB, KpoMe MOpoAHl, oforallleHHOi 4epHbio (oforailleHHe painuem). B nocjegueMm ciaywae
U/Pb-otHowenrne onpepessyock u3 Beawyud RaD/Pb u Ra/U gas* Ra/U=0,9 u **Ra/U=0,6.

XuMHyeckHe 0COGEHHOCTH BHCMYTA JAOMYCKAIOT COOCaXKAEHHE e€ro MHKpPO-
C1e0B (HAKOIUIEHHBIX 32 BpeMs OT OTAEJEHHS 0 MOMEHTa THTPOBAHHS) BMe-
CTe cO CBHHILIOM NpH Oca)kAeHud (eppouuaHuaoM Kaaus. i HaJIeKHOro ofn-
penenenus RaD tpe6GoBajioch cHUMaTh KpuBylo HakomieHus RaE 3a Bpems
nopanka 20—50 aueil. B ci1yuae Hanuuus B npenapare Kak RaD, tak u ThB,
AKTHBHOCTH H3MeHsIeTCsl 110 3aKOHY:

Jy = i; [RaEqe *RaE‘ { RaD (1 — e~ ‘RaE? ) +

- A
T [ThB"e_”“B’ — (ThC -+ ThC’ Xe T, Tnc?) Tl‘“—} , 1
ThC — MuB

rie RaEyg — konnuecTBO panHOAaKTHBHOrO BHCMYTa, COO<eBLIETO C (heppouHa-
HHAoMm cBuHUA, RaD — konnuecTBo H3oTona B npenapare, ThBy — Kosnnuect-
Bo ThB B MOMeHT oTAe/neHHs cyiabdaTa CBUHLIA OT MATOYHOrO PacTBOpa,a i
H iz — s¢dekTHBHOCTb perucrpauuu Hamydenns or RaE u ThB (¢ npoaykra-
MH pacnapa).

Hceenenys 3aBHCHMOCTb aKTHBHOCTH OT BPEMEHH, MOXHO C JOCTaTOUHOMN
TOYHOCTBIO ONpenesanTh pasienbHo RaB u ThB.
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Ta6anuma 3

Koanvecrso cBMMUA, nepelefilee B pac TBOP M3 MHHepaJa (RaeTcs B NMPOLEHTAX
K CBHHNY B HaBecke)

O6beKT HCCAeAOBaHHA Haa_leac:a @ ;( c;‘,";:;;‘c;:": U;:Z K?.ﬁﬁ:h:ﬁ'rlge ,‘:’g.,‘,’,‘;‘;’,‘,‘;',‘,,

CBEHHLA
YpaHHHHT 1,57 260 11 4,2
IMoBTOpHast BHITAWKA — 260 9 3,5
KoutpoabHas npo6a 1,93 320 18 5,6
YpaHoBas cMoJIKa 2,40 53 4,7 8,9
KouTposabHas npo6a 30,0 660 20,0 3,3
TMopoana, oforaiuensas ypaHoBofi YepHbIO

(1/3) 200,0 560 25,0 4,5
KonrpossHaa npoGa 150,0 400 5,0 1,3
To ke (06p. 2/5) 320,0 380 8,0 2,1
To xe (06p. 6/5) 100,0 19,0 15,0 79,0
TloBTOpHas — 19,0 3,0 16,0
®deppuTtopur 50,0 400,0 4,0 1,0
IToBTOpHaR — 400 2,0 0,5
BoabdpaMuT 150,0 13,5 3,0 2,2
Tlopopa, oboraumieHHasi BTOPHYHHM MH-

HepaJioM THNa CJIA0K 100,0 970 10,0 1,0
KoHTposbHast npo6a 90,0 870 12 1,4
Pa3pyiueHHH MHHepaJ THNA OKHCJIOB 10,0 69 32 46,5
Ilopona, coaepxaias raneHuT U pagHo-

aKTHBHEIE MHHepaJbl 80 1280 20 1,5

TunuuHble KPUBble H3MeHEHHs] AKTHBHOCTH NpenaparoB CO BPeMeHeM IpH-
BelleHHl Ha ¢ur. 1. KpoMe Toro, a1 KaueCTBeHHOH OlIEHKH Mbl IPHMEHSIH Me-
‘f0/] TIOTJIOLleHUsl GeTa-u3/yUeHHsA B CJIoe AJIOMHHHUSA. IDTOT XKe METOJ, CJYKHI
IJIsi KOHTpO/iAi BO3MOXHoro 3arpssHenns UX;. B kauecTBe 3TaJIOHOB HCIOJIb-
30BaJIHCb MHHepaJibl, coJiepiKalllie H3Be-

umn/mun crioe KoauuectBo U u Th. Brixox paauo-
1000 { AKTHBHOI'O CBHHLA KOHTPOJHpOBAJCS JO-
GaBjieHHeM WHEPTHOro CBHHLUA. B Hammux
ycaoeusax 1 me RaD (B eaxununax pas-
100+ . HOBecHoro ypana) pnaBan 3¢dekr i =
uMmn
= + NIpH H3MepeHHH [3Jjyue-
\ 33,8_0,9MHH/ e p P y
wt A Husa RaE. Ot 1 me ThB (B ennHunax pas-
I/,/’,.--"( HoBecHoro Th) BMmecre ¢ GeTa-usiyyalo-
- [ \ﬂ IIMMH NPOAYKTaMH pacnajga perHcTpHpo-
r," I‘ . - — + .
/ 7] 00 W0 Taacw  BANOCH iz = 38.9%09 Lo
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I — nakonnesne RaE uws RaD, I/ — usme- Pesy.anaTbI ucciaeaoBaHuss IpuBene-

O o iMeCTod pRaE £ JieToM Hawamiol® Wbl B TaGJ. 4; 1aeTcs ONHCaHHe MUHepaJa

1V — o6man xpuBassi H3MeHEHHA AaKTHBHOCTH (rpa(pa ]) u obbekTa, U3 KOTOpOTO H3BJle-
no dopmyae [1)

KaJica cBHHell (rpacda 2). Iasi BHITSXKeK
YKa3aHa cpella H NPOJOJKHTEIbHOCTb BHILETaudBaHus. M3 Kaxuporo obbek-
"Ta MOJIYy4yaJloCcb HECKOJIbKO IpernaparoB, KOJHYECTBO KOTOPHIX [MPHBEACHO
B rpade 3. B mocreaylomux rpadax npUBefeHO oOTHoLIeHHe H3oTtomos RaD,
ThB n neaktuBHoro ceunna. Coxepxkanve RaD u ThB naercs B eaumnuuax
paBHOBecHOTO ypaHa u Topud. Ilpenapatel conepxaJu or 0,8 10 8 #2 nHepTHO-
ro ceuhua. [TorpemHocTh BhIYHC/IEHA KaK cpelHee apHdMeTHYeCKOe H3 BeJiH-
YHH MOrpellHoCTel AJs1 OTAebHBIX NpenapaTos, BKJIOYAIOMHUX [OTPEUIHOCTD
onpefe/ieHHss CBHHLA IIPH THTPOBAaHHH H CPENHIOI0 KBAAPAaTHYeCKYylO INOrpeLl-
HOCTb CYeTa HMIMYJbCOB NpPH H3MepeHHH DPaJHOAKTHBHEIX H30TONOB, a TaKkKe
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KHPTHYHO-KPACHOrO0 MHHepaja G/IHM3KH K TaKOBBIM 6a3ajbTHYECKOiH POroBoil
06MaHKH, HO, MOCKOJIbKY B HallleM cJyyae HarpeBaHHe OTCYTCTBYeT, NMPHHA/-
JIeXHOCTb MHHepajla K 6asalbTHYeCKOil pOroBoil O6GMaHKe TaKXKe AOMXKHA
6bITh HCKJIIOUEHA.
3axuouenre peHtreHorpada H. M. OpraHoBoi CBOZHTCS K TOMY, UTO 3TOT
MHHEDPAJI OTHOCHTCS K IpyIine POroBhiX O6GMaHOK.
Ta6aununa 3

Pe3yabTaThbl pen'rrenorpad)nllecxoro HM3YYEHHS UOBECPXHOCTHOrO yHactxa aJbOHTO-aKTHHOAKTO-
BOro cjJaHua

JlanHble H3 cnpaBou- JlaHHble W3 cnpaBou-
o | e | muka (Gorosan Gl | sy | FNGIEPRMERTAT | ks (poronas souan-
SHHHA JHRHA
I dy 1 dy I dy 1| dy

1 7 3,98 13 3 1,643 8 1,645

2 2 3,63 14 3 1,605

3 8 3,50 4 3,44 15 4 1,579 8 1,574

4 10 3,16 9 3,15 16 1 1,528 5 1,529

5 7 2,93 5 2,97 17 1 1,455

6 8 | 2,69 10 2,71 18 | 5 1,434 | 10 | 1,436

7 7 2,52 8 2,539 19 3 1,349 8 1,334

8 1 2,43 o1 2,396 20 4 1,278

9 1 2,33 6 2,326 21 4 1,267

10 2 2,16 8 2,155 22 4 1,224 .
12 1 1,778 23 2 1,193 6 1,195

Jlnsg oAHO3HAYHOTO pellleHUs BOIpOca O NPHHAIIEKHOCTH 3TOH MCEBAOMOD-
¢03bl K ONpeeieHHO! rpynie MHHEPaJIOB, HEOGXOAHMO BHIIEIHTH ee H3 TOpo-
IH ¥ HOABEPTHYTh H3YUEHHIO, ¥YKe OGeCCIOPHO TO, UTO 3TOT MHHEpaJ He ABJASET-
csl 6uotutoM. Takum o6pa3oM, MOKa ero BIIOJIHE MOXKHO Ha3kHIBaTh NPOAYKTOM
M3MeHeHHs1 aKTHHOJIMTA HCXOAHOM NOPOABI 32 cueT BO3AEACTBUSL aTMOC(HEPHBIX
arenToB. MBI HaMepeHII0O H30era/ii 3lecb TEePMHH <«BbIBETPUBAaHHE», CUMTas
ero COBCEM He MOAXOAALIMM JJisi AAHHOTO CJyYasi.

H3MeHeHHe aJbOHTO-aKTHHOJIHTOBOrO CJAAaHLA NPpH HArpeBaHuH

U3 ajab6uTO-aKTHHOJIHTOBOrO CJaHIa ObLIH B3ATEHL H IPy6o o6paGoTaHbl
6710kH, pauHOM okoso 40 npu mupuHe 15—20 cu. dtuMu GjoKaMu Guiau by-
TepoBaHBI CTEHB! MIAXTHOH NeuyH AJjsA o6GxKura u3BecTHAKa. OTomnJsieHde B 11euH
6bLIO IPOBSIHOE. )

HccaenoBannbiji 6J0K, pasMepoM B AjuHy 30, HIHPHHY — 25 ¥ TOJLUMHY
or 3,5 no 10 ¢m, 6Bl B3AT U3 CTEHHI NeuH, MPHGIU3HTEbHO Ha BricoTe 160—
170 cm ot noza.

Kak yxe oTrMeueno Bhillle, B Ipoliecce CAyKObl B H3BECTKOBO-OGXKHTraTeNb-
HOM meun GJIOK aJbGUTO-aKTHHOIMTOBOTO CJaHLA MpeTepiiesl CHJIbHOE H3MeHe-
HUe ¢ oOpasoBaHHeM TpeX OKpalleHHBHIX 30H: 1) cepoff, 2) KopHuHeBON H
3) wokosagHO-KOpHUHEBOi. BecbMa CHJIBHO? H3MeHeHHe NMPOHMCXOAMT Ha ca-
MOH ropsiyeil MoBepxXHOCTH GJOKa M B HeOOJBIIHX YrayGjeHHsX (KaBepHax),
34TMI0JTHEHHBIX MEJIKO3ePHHCTON Maccoil cBeT/Io-ceporo ILBerTa.

Cepas 3oHa (06p. 433-6). Inuna ee konebaerca or 8 no 10 cu; rpa-
HHLA C npeAbAyLlel, HeH3MEeHeHHOH, MOPOXOH HedeTKas; CWIBHO pa3BuTa Tpe-
IHHOBATOCTb, HO MOPH OTCYTCTBYIOT. H3/0M cepoii moponbl BecbMa CXOAEH
¢ HCXOOHOH MOpOAOoH.

Hsyuyenue cepoii 30Hb B Mpo3pauHbix LLIrdax MOKa3bIBaeT TOT JKe, YTO HB
HeH3MeHeHHOH Mopoje, MHHepaJIOrHYeCKHH cOCTaB. EXUHCTBEHHBIM OTJHYHEM
3lech ABJsIETCS TOCTENEHHOEe H3MEHEHHe AKTHHOJHTA, KPYNHble BHIJJIeHHsT H
KPHCTAJIIBl KOTOPOTO KaK OBl pacriafaloTcs Ha oTAe/IbHEe BOJIOKHA, NpHYeM Ha
KOHIlaX OGHAapyXXHBAeTCsl pacuielyienHe H M3TH0 3THX BoOJIOKOH (¢ur. 4). 3a-
METHO MOBBILLIAETCA CBETONMpEJOMJIEHHe H TOHHKaeTca ABynpesaoMJaenue. Jas
KPYIHOTO BbIAEJIEHHS] aKTHHOJIHTA U3 IEHTPAJbHOTO YYacTKa 30HbI B OTMLITOM
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B cepofi 30He CHJbHO H3MEHSIeTCS SMHAOT, KOTOPBLI CTaHOBHTCS GyphiM,

ro4YTH HENPO3payHbiM H B NPO3PavYHOM I.LIJ'IHCPe TPYAHO OTJIHYMM OT PYAHOIO -

munepana. A, @, Kopxkuuckuii (4) npu TepMOaHAJHTHYECKOM H3YYeHHH SIH-
pora HaGJIONaJ 5TO sIBJIEHHE NMPU TeMmepaType okoso 800—900°,
OCHOBHIBAsICb Ha PEHTTEHOBCKHMX JAaHHBIX, MOXKHO CKasaTh, YTO HaJ/IHuHe
reMaTHTa CBHIETENbCTBYET 00 OKHCJIEHHH MarHeTHTa B Cepoll 30He H mpeBpa-
pieHHH ero B reMartur. CoBeplIeHHO HEU3MEHEHHBIM M CBEKHM OCTaercsl B 3TOf
30HE JIHIIb OAHH aJbOHUT.
XapakTepHOii 0COGEHHOCTBIO CepOit 30HH fBAfETCS GOJbLIOE CTPYKTYpHOE

CXOJCTBO ee C HeH3MeHEeHHO! IOpOAOH, HECMOTPS Ha CHJbHOE H3MeHeHHe cJia- .
ralollliX 3Ty 30HY MHHepaJsoB. Takke cilelyeT OTMETHTb BeCbMa MOCTeleHHO® :

p3MeHeHHe MHHepajioB N0 HalpaBJIeHHIO K ropsueMy KOHIy 6/10Ka M OTCYT-
CTBHE YeTKOH TpPaHHIH ¢ HeH3MeHeHHO! 30HOHA. [Io yKasaHHEIM ocoGeHHOCTAM
cepyio 30HY BIIOJIHE MOXXHO Ha3BaTh IePEXOIHOMH.

KopuuneBas 3oHna (06p. 433-). llpeaninymasi, cepasi, 30Ha JOBOJIb- .
HO OTYETJIHBO NEPEeXOJHUT B KOPHUHEBYIO, KOTOpasi XapaKTepusyercsl MJIOTHO- °

CThIO H KaK Obl crieKmuMcsi BHAOM. JIJIHHA 3TOH 30HEI OKoJio 2—3 cm. B Hed
MOSAABJSIOTCS Y¥Ke OTAeJbHHE 3aKPHIThIE MOPH C MolepeuyHHkoM A0 0,5 M,

KopuuneBass 30Ha Mo CTPYKType H MHHEPaJbHOMY COCTABY Pe3KO OTJIMYa-
erTcsl OT MpeAbIAyIIUX, 6oJiee XONOAHEIX 30H. Mcuesaer inHeHHO-NapaJsiesbHas
TEeKCTYPa, 1 B He3HAUHTEJNbHOM KOJIHUECTBe MOSBJAETCS CTEKJOBHAHas ¢asa,
YTO CBHIETENIbCTBYET O HauaJbHOH CTaiMU IIaBJAeHHsS MOPOAHL.

INceBaoMopGo3bl MO AKTHHOJIHUTY CTAHOBATCS 1O pa3MepaM ropasiio MeHblie
g ue npessimaior 0,08 X0,35 mm, npuueM npeobaanaer pasmep 0,04<X0,06 mm.
CHJIbHO BO3pacCTaeT CBeTONpeJOMJIeHHe HceBgoMopdo3, a HuMeHHO: Ng =
=1,712%0,003; Np = 1,689+0,003; Ng — Np = 0,023.

PeHTren cHoBa NOATBEpPKAAET IPHHAMJIEKHOCTE 3TOTO HOBOOGPA30BAHUA K
auoncuny. Heo6xonuMo oTMeTHTB, UTO ec/iM B cepoil 30He nceBAOMOPGO3H!
HMeJ I TI0KA3aTeJqH CBETONPEeIOMJIEHAST HHIKE TAKOBHIX AHONCHAA, TO B KOPHU-
HeBOH 30He OHH y¥Ke NpeBHIAIT UUupH nocienHero. BoaMmoxkHO, uTt0 B
JHOMCHAEe KOPHUHEBOH 30HB HMeeTcs H30MOp(dHasi NMpHMeCh OKHCJIOB XKeJse3a,
MOBHIIAIONLAA €r0 CBeTompesioMieHHe. B 2TOHl 30He HAUMHAET H3MEHATHCH,
HakoHell, 1 anp6ut. KpynHele ero 3epHa B LEHTPAJbHON YaCTH ellle COXPaHSIOT
CBOIT OGJIHK M CBETONPEJIOMJIEHHE, HO C KpaeB HAaUYHMHAIOT OMJABAATbLCA. MeHee
KpYNHHE 3epHa anb6HTa CHABHO M3MEHSIOTCS H MpEeBpalllaloTCsi B CBOeoGpas-
HEIl arperat W3 MeJIKHX 3epHBIIEK IJIarHoK/jasa cO CBeTOIpeJOMJIeHHeM:

Ng=1,546+0,002 u Np=1,538+0,002. IOTH mupPH CHJIBHO OTJIHYAIOTCH :

OT ONTHYECKHX KOHCTAHT anbOHTa H CBUIAETCJILCTBYIOT o6 voﬁpasoaalmu mia-
FHOKJ1a3a THIa OJIHrOKJ1asa.

Mexay KpynHEIMH 3epHaMH ajb6UTa M HCeBAOMOP(HO3aMH MO AKTHHOJIHTY.
PAacIoJIoXkKeHbl YYaCTKH, 3aMOJHEHHBe XKeITHM cTekaoM ¢ N = 1,535—1,540..

CBETOHpe.HOMJIeHPIe CTEKJIOBUIHOM (baabl MO3BOJIsIET BHICKA3aTb NpPEANoJoxe-

HUe 0 ee CJOXKHOM XHMHUECKOM cocTaBe. B TakoMm creksie BBHIKPHCTAJJIH3OBHI-:
BAIOTCS MeJIKHE HTOJIOUKH H IPOCTHIe JBOMHHUKH MJATHOK/IA3a ¢ NMOKa3aTeJIsaIMu’
npesiomyenus; Ng=1,565+0,002 u Np=1,556+0,003. 1 AaHHBE OTBEHAIOT
IJIaTHOKJIa3y — Jabpagopy. HekoTopble U3 Hrosiodek IJ1ardoKjasa NpeacTaB-
JS10T co6Of MOJHCHHTEeTHYECKHe IBOMHHKH, HO, BBHAY HX KpafiHe MaJblx pas-

MepOB, 3aKOH JIBOHHUKOBaHMUSI YCTaHOBUTEL HE YJAaJOCh. Pasmep HIroJibuaThixX

BhlenieHHii nadpanopa Koaebaercs B npegenax or 0,001X0,010 no 0,015X

% 0,180 mm; npeobnanaior uronouku pasmepom 0,005X0,08 mx.
Pynubiit MuHepasn cepofl 30HBI — IeMaTHT — HAIMHAET yXe MOCTENeHHO

pacmnnaBasaThCS, H, BOBMOXXHO, B KaKOI-TO Mepe OH BXOJAHT B BHJIE cocTaBHOM l‘

YacTH B KeJToe CcTeKJo. TeMHBble BBHILENEHHS OKHCJIOB JKeJsle3a, C npeoGjaia-
tomum pasmepom 0,05X0,08 mm, TecHO CBA3aHBI C YyYaCTKaMH, 3alOJHEHHEIMH

cTerJoBHAHON (hasoit. Bamxe K cienylomel, ropsayel, 3oHe yaydylwiaeTcsi KpH- °

CTajl/IM3alLHs Jabpanopa, U NOSIBAAIOTCHA B CTeKJe MeJKHe KyOHKH BTOPHUHOTO
Marserura c ajuHoi pe6pa 0,01 mm. DTOT y1acTOK KOpHYHeBOH 30HBI H306pa-
KeH Ha ¢ur. 5.
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acT/aBa 3a CYET H3BeCTbCOAEpPKalllUX MHHEPaJoB HCXOAHOH NOPOAH — 3MH-
J0Ta H aKTHHOJHTA (5,48% CaO). Bropoe o6bsicHeHHe HaM KaxeTcs GoJiee
MOAXOLAILHUM. ,

Cepasi H KOpHUHeBas 30HHI aJIbOHTO-aKTHHOJHTOBOTO CJIAHIA C MOBEPXHO-
CTH H3MEeHEeHH B 30HY KHPIHYHO-KPaCHOTO 1iBeTa Ha MIyOHHY OKoJo 10—15 mm.
Sra 30Ha, WIH y4yacTOK, NpelCTaBJsieT COOOH CHJIBHO OKHCJIEHHBIH, MOBepx-
jOCTHHIH cJioft mopoxpl. B mpoapauHeix muindax M3 3TOrO yd4acTKa BHAHBL
aulb ABe ¢aspl: anbOHT H TeMHO-6ypoe, JaXe uepHoe, BelllecTBO. Ilocsentee
EKJII0YAET DYIHBIA MHHEpPaJ] H CHJIbHO H3MEHEHHble, OXeJe3HeHHblE, 3epHa
aKTHHOJHTA H 3MHAOTA.

CriellHaJbHEIM XHMHYECKUM Olpe/le/IeHHEM YCTaHOBJEHO B 3TOM Y4acTKe
nanuuve 13,70% Fe,O; npotus 7,34% Fe,O; B cBexeit mopone. D1u JaHHHE
TOATBEPKAAIOT CHJIbHOE OKHCJIEHHE NOBEPXHOCTHHIX YYacTKOB GJIOKA TOPOAHL
K coxaJsleHHI0, 0CTa/0Ch HEH3BECTHHIM, [TPOHM30IILIO JIH 3TO OKHCJIEHHe B MpO-
pgecce CIYXKObl 6J0Ka TOPHOH NOPOABI WM OHO CBSI3aHO C AeCTBHEM aTMO-
c(pepHbIX areHTOB y¥Ke Mocjle OCTalHoBKH NMeud. BecbMa Bo3MoxHO, 4uTO H3Me-
pelide MOBEPXHOCTHBIX YYaCTKOB G6JIOKa 0GYCJIOBJIEHO COBMECTHBHIM BJIHSIHHEM
3THX ABYX (aKTopOB. ,

PeHTreHOBCKHM HCCJIe[loBaHHeM OOHapyKeHbl B KPacHO-GYpoM YdYacTKe
Hax cepoil 30HOH aan6ur, Jabpagop, AUOICUA U TeMaTHT, IPHYEM JUIs HOCTeN-
Hero BDbISIBJSIOTCA BCe XapaKTepHble, CHJbHEBIE, JHHHY. Ha KpHBoil HarpepaHus
Jo 1100° He oGHapyXKeHO HHUKAKHX peaKIuil.

IMokosmangHO-KOpHYHeBasA, NopHcTasas 30Ha (o6p. 433-r)
¥MeeT IJIOTHYIO, CIIEKIIYIOCS CTPYKTYPY H IJIHHY OKoJIo 2 cm. OHa XapaKrepH-
3yeTcs NPHCYTCTBHEM OGOJIbILIOTO KOJHYECTBA MEJIKHX H KPYIHBIX IOp, NPHYEM
nocJieHHe JOCTUTAIOT pasMepa A0 3 MM B NoNepeuHHKe. I paHuLa ¢ npeabiay-
1eit, KOPUUHEBOH, 30HON NOCTAaTOYHO ueTKas. ['opsiuas NOBEPXHOCTh, OOpalleH-
Hast B paGouee NPOCTPAHCTBO MeYyH, CHJIBHO OIJIaBJieHa, IVIafKkad H GiecTAlas;
OKpacKa ee TeMHas. MecTaMH Ha NOBEPXHOCTH HMeIOTCS yriyGjenus gjo 1—
3 mm (KaBepHBI), 3alONHEHHBIE CBETJIO-CEPON MeJIKO3ePHHCTOH Maccoil.

B npospaunbix nuingax HaGIIORAIOTCS CHJAbHBlE H3MEHEHHsT B INOKOJAaj-
HO-KOPHYHEBOI 30He, MPH KOTOPBIX U3MEeHEHBbl H BCe MHHepaJbl HCXOJHOH NO-
POIBL
TlonHocTbio HcyesaeT B 3Tolf 30He HanbGosiee CTOHMKHA MHHepaJ NOPOALI —
anb6UT; OH PacCIlIaBJsieTCs H IePeXOJHUT B COCTAaB CTeKJI0BHAHON ¢ha3bl, KoTopas
BHITVISLAUT B 3TOH 30He Gosiee TOMOTeHHOH IO cpaBHEHHIO C PeJbIAYIeH, KOpHUY-
HeBO#, 30HOH. CBeromnpenoMiieHue crekaoBurHoi dasel N=1,550+=0,003. Kak
H3BECTHO, UHKOHTPYSHTHasi TeMIlepaTypa IVIaBJeHHA ILIEJOYHOr0 IOJIeBOro
urmmara okovio 1170°, I'. A. KosenbMaH (3), H3yyasi OCTeK/JIOBLIBaHUE NOJIEBOTO
lnaTa npu obXKHre KepaMHYeCKHX Macc, OTMeYaeT, UTo MOJeBoil 1nar B NPH-
CYTCTBHH IMpHMecell HauMHaeT paciiaBiaatbes yxke npu t° 1070—1100°. Ox
o0bsicHAeT 3T0 o6pa3oBaHHeM 3BTEKTHKH B CBSI3H ¢ NPHCYTCTBHEM B Macce
OKHCJIOB, Hrpawumx poJab ¢uaiocos. Ha Kpupoil HarpeBaHUsi MUHepaJa 3Tol
30HH 3aMeueHo npu 1° 1100—1120° onsaBjeHHe C YacCTHYHBIM MOSIBJEHHEM
CTeKJIOBUJHOH (ha3bl.

Takum oGpa3oM, pPa3JIHYHBIMH METOLAMH C XOpOIUeli CXOAHMOCTBIO Pe3yJb-
TaToB TMOKa3aHO pacIviaBieHHe aJbbuTa B CTeKJIOBHAHYIO a3y c NpHOJIH3H-
TeJibHOH TeMmepaTypoidl okoso 1100°.

[lceBnoMopdo3Bl MO AKTHHOJNHTY B YYacTKax 3TOil 30HBI, TPAaHHYALIMX C
KOpHYHeBOH, MOpP(OJIOTHUECKH He omauyalorcsi ot mociennelt (Ng=1,714;
Np=1,694). B 6osiee ropsiuux y4acTKax 30HEI OHH GoJlee OIJIaBJieHbl H YaCTHY-
HO YMeHbIIAloTCSl B pa3Mepax, OTapasi HEKOTOPYIO IOJIO CBOEro MarephaJa
CTeKJOBHAHOR (ase.

3aMeTHO BO3pacTaeT KOJHYECTBO J1abpaaopa, KOTOPhIH BBIKPHCTAJJIH30BHI-
Baercd MPH OXJIAX/JIEHHH H3 PaciJaBa U BcerJa HaXOAWTCH BHYTPH CTeKJOBH/L-
HoMt ¢asel. PasMep ero KpHCTaJVIMKOB B 3TOH 30He YBeJHUHBAaeTCq U KojebJer-
<1 or 0,001x0,010 go 0,02X0,20 mm. Hapsny c Jsabpamopom, B Gosee
TOPSIYUX Y4acTKax 3TOH 30HEI B CTeKJe MOsIBAsieTC HOBOOGPA30RaHHE B BHUie
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Bropasi cTOpoHa BOMpOCAa 3aKJIOYaeTcss B TOM, UYTO KPHCTaJUIHUECKHi
csadeln] Obl1 HCMOJAb30BAH B KaueCTBe €CTeCTBEHHOH OrHeymopHoOH ¢yTepoBKH
n3BeCTKOBO-0OGKHUraTeNbHON Neun. Kak H3BeCTHO, AJd PAs3JIOKEHNsT W3BeCTHAKA
TipH  aTMOC()ePHOM JaBJIEHHH JOCTAaTOYHO Harpers ero ao t° 900—910° u
BHIZIEPKAaTh HEKOTOpoe BpeMsl B 3THX yc/oBHAX. OJZHAKO, KaK YKa3bIBalOT
B. I. Ckpamraes, H. A. T'epausanos u I'. I'. Myapos (10), aas 6osee 6rictpoi
Tiepeflaul Telsla OT TOPSIYMX ra3oB KyCKaM HM3BeCTHSIKa TeMIlepaTypa B Iedax
popoautest Jo 1100—1200°. TIpu Takoit TeMnepaType aJbOGHTO-aKTHHOJHTOBBIMA
cJaHell HAUMHAET YK€ YAaCTHUHO OIVIABJATHCA, He Tepssd, OJHAKO, MexaHHue-
ckoil mpouHocTH. Takum o6pa3oM, NpPH OTCYTCTBHH OTHEYNODHBIX U3JAENHH B
onpeleeHHbIX CJy4asx BIOJIHE MOXHO MOJb30BAThCSl 6JIOKAMH H3 ecTeCTBeH-
HOM TOPHOH MOpPOALI B KauecTBe 3aMeHUTe/]sl orHeynopoB. Ilpu stomM Heo6xo-
AMUMO Ha6MI0faTh 3a MoBeleHHEM TaKOH (yTepOBKH B CJIyk6e H THIATEJIbHO
H3yUHTb €e 110 OKOHYaHHH HCHOJb30BAHHS, NAMATYS OTMeUeHHbIe BHIIE BHICKA-
spBanus @. 10, Jlepuncon-Jleccunra.

ABTOpHI BHpaxaioT Gosbluyio 6narogapHocTb A. B. Cuoopenko 3a npeno-
craBlieHHe o6paslia FopHOil NOPOAH A/ H3YYeHHs], 38 CBeleHHA O €ro cayxbe
g KauecTBe (DYTEePOBKH IIAXTHONH H3BECTKOBO-OGXKHUraTeJbHON Meud M KHUBOM
mHTepec K aTol pabore; B. M. Kymnerckomy, A. H. Iserkosy u H. U. Opra-
1HOBOH — 3a JpyKeCcKyi0 MOMOILb B NPOBeJEHHH HCCJe0BaHHuS,

JUTEPATYPA

1. Beasukun I. C. un Jouckasa E. B, TepmoonTHueckoe HCcIeg0BaHHe MHHepana
aktunoauta., Hae, AH CCCP, cep. reoa., Ne 1, 1989.

.Enuceen H. A, Oxunckuf U C. u Boaoann E. H. Teosoruueckas kapra
Xu6unckux Tyuap. Tp. Jlenunrp. reos. ynp., Bun. 19, 1939.

.Koseabman I A, OcreknoBHBaHHe MOJIEBOro WINaTa MPH OGXKHTe KepaMHYECKHX
macc. CTekoJbHass M KepaMH4yecKas NPOMHIIIJIEHHOCTs, Ne 7—8, 1946,

.Kopxunckuit A, ®. TepMoonTHYeCKHe HCCAeJOBAaHHs SNHAOTa M TypMaauHa. Tea.
JIOKJ1. Ha TATOM COBELIaHHH N0 SKCMEPHM. M TeXH. MHHepaJoruu u nerporpadun, Mag-so
AH CCCP, 1956.

. Kynnerckunit B. M. [Terporpadua Koasckoro nonyocrposa. Usx-so AH CCCP, 1932.

JlepuHcoH-Jleccunr @. 0. Tlonseka wMukpockonun B nerporpaduu (1858—

1908). Uss. C.-[Terep6. nonutexH, uH-ta, 1. 10, 1908. .

.JleBuHcoH-JleccuHr @, IO. OnuTH Hag nepekpHUcCTaAAM3auHed TOPHHX MOPoj B

TBepaoM cocTosaHud. U3s. C.-[letep6. mosutrexH. uu-ta, 1. 15, suin. 2, 1911.

.OBunHrukoBJI.H, llyp A.C.u Eaxabknra H. T. TepMoanaautHueckoe Hccate-

AoBaHHe aMdHGOIOB HEKOTOPBIX CKapHOBHIX 30H Ypana, Tp. l-ro coBeilanus no TepMo-

rpa¢un. Uan-so AH CCCP, 1955.

9. MMonosuukuualO. Hp, Aunkeera H. ®. u Komaposa A, E. CTpykTypH rop-
HHX nopox, T. 3. Meramopduueckie nopoas. I'ocreommsnar, 1948.

10. Ckpamraes B. ', Tepausanos H. A. u Mynpos I. I'. CTpouresbHre MarTe-
puanu. Crpoitnsgar, 1940.

11. CMoaun I I. ByakaHoreHHhe nopoabl B H€BOHCKHX OTJOMXEHWSAX OKPECTHOCTef MO-
cenka ConoBbeBck, AMypckoit o6nactu (Bepxuee Ilpuamypre). Hss. AH CCCP, cep.
reoa., Ne 5, 1956.

12. Coycros H. HU. eonoro-nerporpadpuueckuii ouepk 3eIeHOKAMEHHOH TOJMH K 1OTy OT
Xu6unckoro Maccusa. Martepuaian no merporp. H reoxuMm. Koabck. nomyoctp., BHIL. 9,
cep. KOAbcK., 1935. . 3

13. Coycron H. U. IIporeposoiickas cnuauto-anaGazoBas opmauus Hwmannpa-Bapsyra
Ha Koabckom noayoctpose. Tp. MH-Ta reoa. Hayk., Bun. 26, nerporp. cep. Ne 9, 1940.

14, Cynosukon H. . O meramopduuecknx dauusx ATyaniickux ropuux nopog Illyesep-
cko-Tle6osepckoro pafiona. Tp. Jlenunrp. o-a ecTecTBoMcN., T. 63, BRI 2. 1934,
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VIHcTHTYT reosorHH pyAHBIX MeCTOPOXKIEHHH, Cratbst nocrynuia s Pepakuuio
nerporpadHH, MHHEPAJOTHH ¥ TEOXMMHH 12 miona 1957 r.
AH CCCP, Mockna



N3BECTHA AKATIEMHH HAYK CCCP

CEPHA TEOJAOTHYECKAS
1958, N 5

H A. CHHAOEEBA

CEJIEH U TEJUIYP B MECTOPO)KINEHHAX PA3JIHYHBIX
FEHETHYECKHX THNOB

Kak nokasanu HccliefOBaHUA TOCAENHHX JeT, CeJleH H TeJJyp, XHMH4Ye-
CKHe aHaJIOTH Cephl, OTHOCHMBIE K TPYIIe pacCeAHHBIX 37eMeHTOB, HMEIOT 3Ha-
YHTeJbHOEe KOJHYECTBO COGCTBEHHBIX MHHepasoB (Teatyp — 40, cenen — 37),
¢$hopMHPOBaHHe KOTOPHIX IPOHCXOINUT MOYTH HA BCeX CTANUAX PyAoo6pasyouux
IIPOIeCCOB, HAYMHAS OT MarMaTHYeCKOro M KOHUYas 3K30reHHHIM. B cuiy 60sb-
WO 6H30CTH XHMHUYECKHX H KPHUCTAJIJIOXMMHUYECKHX CBOMCTB Cephbl H CeJieHu
rJlaBHasi  Macca IOcJleHET0 B THIIOTEHHHIX MpOLeccax 3aXBaTblBaeTcsl CY.b-
uzaMu ¥ BXOAUT H3OMOP(DHO B HX CTPYKTYPHIL.

Tonbko NpH OTCYTCTBHH Cephl HJIH IPH pe3KOil ee HEROCTATOYHOCTH CeJeH
NOJIy4yaeT BO3MOXKHOCTh OGpPa30BHIBATh CBOH COOCTBEHHBIE MHHEpPAaJHI.

Tennyp o6aamaer XHMHUECKHMH H KDHUCTAJIOXHMHYECKHMH CBOHCTBaMu,
3HAYHTeJbHO OTJIMYAIOWIHMHCS OT Cephbl, H NO3TOMY, KOHUEHTPHPYACh BMECTE
C cesleHOM H cepoil Ha OAHHX CTaAHMAX NPOLECCOB, BCETAa WM MOYTH BCeraa
o6pa3yer cOOGCTBEHHble MHHEpaJbl, IVIaBHEIM OGPa3oM B COeIHHEHHH C 3Jie-
MEHTaMH BBICOKHX NMOpSIAKOBHIX HoMepoB (Au, Ag, Pb u 1. x.). Ecnn Hekoro-
poe pacceHBaHHe TeJUIypa B CyJab}HAax H NPOUCXOIHT, TO TOJBKO B CaMoif
He3HaYUTeJIbHOH CTeleHH.

OG6EIuHO KJ1apK cejieHa pUHAMaercs paphbiM & - 10-5 %, Tesmypa 1 - 10-6 9
Kak mokasasu HamM HcciedoBaHUs, KlapK cejeHa A TopHbIx nopon Coser-
CKOro coiosa coctasasger 1,4-10-5/,. B psge MecTopoXIeHHii, TJIaBHBIM
o6pa3zoM cyJbUAHBIX, CPpefHee COJepXKaHHe cejleHa Ha pyAy COCTaBJseT
COTHle U THICAYHBIE JOJH IIPOIEHTa, YTO COOTBETCTBYeT KOHLEHTpAUMH MO
CPaBHEHHIO C KJIapKOM B COTHH, THICSIYM H JaXKe JECATKH TeicAY pa3. To xe
caMoe MOXHO CKa3aTb H O TeslIype.

«HaxonieHne 5/leMeHTa Bhillle COOTBETCTBEHHOMO €My KIapKa BefieT K 06-
Pa30BaHUIO TOTO COCTOSIHHSA, KOTOPOe MBI Ha3elBaeM MecTopoxaeHHeM. M snech
MBI HMeeM DSl MepeXOAOB OT CPAaBHUTEJIbHO HeGOJbLIHX KOHUEHTPaUHi. 1o
CKOIJIEHHH, KOTOphIe JieXKaT BHIlle Npejesia TEXHHYECKOR H 3IKOHOMHUECKOH
1e1eco06pa3HOCTH HCIIOJBb30BAHHA, T. €. TOH BhHICLIeH H3BeCTHOH HaM B HaH-
HBIl MOMEHT OGCTaHOBKH KOHLEHTPAIMH, KOTOPYIO Mbl Ha3blBaeM NPOMbIILJICH-
HbIM MECTODOXKAeHHeM» (4).

JIs 3THX MeCTOpPOXK/IeHHH CBOHCTBeH Olipe/iesIeHHBII XHMHKO-MUHEepaJo-
THYeCKUH COCTaB, H 06pa30BaHHe HX ABJASETCA CJIeACTBHEM OINpelesleHHBIX reo-
JIOTHYECKHX M FeOXHMHUYECKHX NPOLIeCCOB, KOTOPEIe YETKO ONpele]sioT TeHeTH-
YeCKHe THIBL MeCTOPOXKJAeHUH TeX WIH MHBIX MOJE3HBIX HCKONAaeMbIX.

B moHATHe O MeCTOPOXAEHHH MOJIE3HOTO HCKOIIaeMOro OOBIYHO BKJIA[Hi-
Baetcs NpeiCTaBjleHHe O TOM, HACKOJBKO JaHHOe reojornueckoe o6pasosatie
B KOJIH4eCTBEHHOM H KauyeCTBEHHOM OTHOLIEHHSIX NPHTOAHO MJs MPOMBILLJIeH-
KOro HcnoJb3oBaHust. Ho caMo nmoHsATHe, BK/IaAbIBaeMoe B ofipe/ieIeHHe <MeCTo-
POIKIEHHe» U «MOJIe3HOe HCKOMaeMoe», SIBIseTCs BeCbMa H3MEHYHBBIM M 3aBH-
CHT OT YPOBHSI Pa3BHTHSl HAYKH H TEXHHKH, OT KOMIIJIEKCHOCTH HCIOJb30BAHHSA
PYA.
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HEHHN ¥
Tuapo- [CenenupHuii CoGcrBennble  MiHepaJbl/CHAEPHTO-reMaTHTO-GapH- ? MNakaxaka B Bomushn,| Tpetnuunii, |Ualte mMenkue
TepMaJib. ceneHa (6JIOKHT, HAYMaH-| TOBBlE KHJB Tunbkepoge, Jlep6ax, naseosoii-
HBft HHAT, KJAyCTaJHT U T. X.) u 3opre B Tapue,’ ckuft
Can-Anapeacepr, | i
Tepmanus i !
. Hactypano-cene-|Cesern 1 Teanyp o6pa3yior|Kuani Kucaie u ymepennoxucansie! Katakra 8 Beasrufickom [Tpoteposof. Bepositho,
HHAHuR COGCTBEHHBE MHHepaJH NOPOARI Konro, Ara6acka B, naJeosoil KpynHble
(ceneHHAB! Me[iH, CBHHLA, Kanage i :
PTYTH, cepe6pa H BHCMY- :
Ta, Teanypuan Ag u Ni)
. 1) 3onoto-apce- |Teanyp obniysHo ob6pasyer/Kpapueso-pyaHble wiibl HIKHCbIE Koukapp Ha lOmHoM Jokem6puit- {He schbi
HOMHPHTO- | CAMOCTOSITE/IBHEIE MHHe-| LITOKBEPKOBble 30HbL Ypane, Coperckufl, ckuit, na-
TypManuHo-| panni. CeJsieH B BHAE H30- pyanuk B EnucefickoM|  neosoiicknit
BBt MOpPGhHO npHMecH kpsxe, Kommyrap »
ApHHHCKOM Taiire
. 2) Keapueso- |Tennyp o6pasyer coberBeH-|[IpaBuabHue, Xopomo Bbhi-KHcabe, yMepeHHOKHCHHE, Bepesock Ha VYpane,Mesoxajino- |He sicHbi
30J0TOPYA-| Hele MuHepa/bl (KajaBe-| JepiaHHBIE KHJBI pexe wlenounsle NopoAsl| Crennsk, JlikenaM-| sofickufi | (BO3MOXKHO,
Hblft PHT, aJATaHT, TECCHT, Te- Ger, CrajMHCKOE B, naneosofi- | KpYNHble)
TPajHMHT), CeJleH B Ka- Kasaxcrane, Kanaryp-| ckufi
yecTBe H3OMOpHOA npu- au B 3anagHoit ABcT-!
MeCH B CyJbduaax paauu
. 3) 3os0T0- cepe-|CeneH M Teaayp o6pasyioriLIToKBepkoBLIE 30HBI 3aseraior B sddysusax.Pepmanr-JleGour, Jle-ITpetnunmii |He acubl
6psHO-KBap- CcOGCTBeHHEe MHHepa- Cps3anbl, BepodTHO, c¢| Gour-JoHok Ha Cy- (BO3MOXHO,
UeBO-afyas- | Jbl—~TeJJIypHAbI, 30JI0Ta, cyGByJKauH4YeCKHMH HH-| Matpe, Haruar B Py- 3HAYHTEIb-
poBHIft cepe6pa, BucmyTa. Celte- TPY3HAMH MBIHHH Hble)
HuJbl cepe6pa H CBHHLA
. Tanernro-chane- Teanyp B Bume coGerseH-DKuabl, nHH3BI, MeTacoMa- [lapareHeTHUeCKH — MeCTO- Bapucckuit, |He sicubr (Be-
pHTO-KBapLe- | HhX MHHepasoB. CelieH| THUeCKHe TeJa POXAECHHS CBA3KBAIOTCSA C KHMMepHi- | POATHO,
BO-KapO6oHaT- | TOJBKO H30OMOpOHO B MaJILIMH HHTPY3HSIMH Tpa- CKHil, anb-| MOryT GhLiTh
HEIR cyabodHaax HHTOB. [To yc/ioBHAM 3aJ1e- nHACKHMI 3HayHTeNb-
raHus pa3nHyaoT 3 THNA: HBIMH)

1) B rpaunrax, cnaHmax H
T. A.

2) B BYJIKaHOT€HHO-0Caf04-
HBIX TOJIIAX

Cazon
3aBoiHHCKOE, 3BIPSIHOB-
cKoe

3) B Kap6OHATHLHIX NMOpPOAax

CMHpHOBCKOe































































































































































































































